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Vertical Section at 176.67° (1500 usft/in)

26L-3503A BH TGT

7"

KOP @ 500' MD

EOB; 4°

Start 2° Drop

EOD; Vertical

Curve KOP @ 5075' MD

LP @ 5893' MD; Start 3° Turn

EOT; 180° Az

PBHL @ 12263' MD

Top Niobrara

Project: Weld	County,	CO
Site: S26‐T10N‐R58W
Well: Razor	#26L‐3503A

Wellbore: HZ
Design: Plan	#2
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26L-3503A BH TGT

7"

LP @ 5893' MD; Start 3° Turn

EOT; 180° Az

PBHL @ 12263' MD

Azimuths to Grid North
True North: -1.07°

Magnetic North: 7.05°

Magnetic Field
Strength: 53236.7snT

Dip Angle: 67.46°
Date: 5/16/2013

Model: IGRF2010

GT M

Surface Hole Location
Razor #26L-3503A

X: 3459708.70
Y: 1541775.49

DESIGN TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting
26L-3503A BH TGT 5587.0 -7047.5 409.8 1534728.02 3460118.49

26L-3503A PBHL 5587.0 -7547.1 426.9 1534228.38 3460135.61

Plan #2
Razor #26L-3503A

WELL @ 4751.0usft (Original Well Elev)
Ground Elevation @ 4734.5
North American Datum 1983

Well Razor #26L-3503A, Grid 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 4.00 130.00 699.8 -4.5 5.3 2.00 130.00 4.8 EOB; 4°
4 4500.0 4.00 130.00 4490.6 -174.9 208.4 0.00 0.00 186.7 Start 2° Drop
5 4700.0 0.00 0.00 4690.4 -179.4 213.8 2.00 180.00 191.5 EOD; Vertical
6 5075.7 0.00 0.00 5066.1 -179.4 213.8 0.00 0.00 191.5 Curve KOP @ 5075' MD
7 5893.9 90.00 165.20 5587.0 -682.9 346.8 11.00 165.20 701.9 LP @ 5893' MD; Start 3° Turn
8 6387.3 90.00 180.00 5587.0 -1170.9 410.2 3.00 90.00 1192.8 EOT; 180° Az
9 12263.9 90.00 180.00 5587.0 -7047.5 409.8 0.00 0.00 7059.4 26L-3503A BH TGTPBHL @ 12263' MD



Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S26-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #26L-3503A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4751.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4751.0usft (Original Well Elev)

North Reference:

Well Razor #26L-3503A

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:

S26-T10N-R58W

usft

Lat/Long usft

usft

°1.07Slot Radius: "13-3/16

1,541,774.28

3,459,642.55

0.0

40° 48' 31.460 N

103° 50' 22.312 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

usft

+E/-W

+N/-S

Position Uncertainty

usft

usft

usftGround Level:

Razor #26L-3503A

usft

usft

0.0

0.0

1,541,775.49

3,459,708.70

4,734.5Wellhead Elevation: usft0.0

40° 48' 31.460 N

103° 50' 21.451 W

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

HZ

Model NameMagnetics

IGRF2010 5/16/2013 8.13 67.46 53,237

Phase:Version:

Audit Notes:

Design Plan #2

PLAN

Vertical Section: Depth From (TVD)

(usft)

+N/-S

(usft)

Direction

(°)

+E/-W

(usft)

Tie On Depth: 0.0

176.670.00.00.0

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

TFO

(°)

+N/-S

(usft)

Measured

Depth

(usft)

Vertical 

Depth

(usft)

Dogleg

Rate

(°/100usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

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

130.000.002.002.005.3-4.5699.8130.004.00700.0

0.000.000.000.00208.4-174.94,490.6130.004.004,500.0

180.000.00-2.002.00213.8-179.44,690.40.000.004,700.0

0.000.000.000.00213.8-179.45,066.10.000.005,075.7

165.200.0011.0011.00346.8-682.95,587.0165.2090.005,893.9

90.003.000.003.00410.2-1,170.95,587.0180.0090.006,387.3

0.000.000.000.00409.8-7,047.55,587.0180.0090.0012,263.9 26L-3503A BH TGT
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S26-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #26L-3503A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4751.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4751.0usft (Original Well Elev)

North Reference:

Well Razor #26L-3503A

Grid

Measured

Depth

(usft)
Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft
+N/-S

(usft)

Planned Survey

Vertical 

Depth

(usft)

Comments /

Formations

Build

Rate

(°/100u

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 2.00 130.00 600.0 1.2 2.00-1.1 1.3  2.00

700.0 4.00 130.00 699.8 4.8 2.00-4.5 5.3 EOB; 4° 2.00

800.0 4.00 130.00 799.6 9.6 0.00-9.0 10.7  0.00

900.0 4.00 130.00 899.3 14.4 0.00-13.5 16.0  0.00

1,000.0 4.00 130.00 999.1 19.1 0.00-17.9 21.4  0.00

1,100.0 4.00 130.00 1,098.9 23.9 0.00-22.4 26.7  0.00

1,200.0 4.00 130.00 1,198.6 28.7 0.00-26.9 32.1  0.00

1,300.0 4.00 130.00 1,298.4 33.5 0.00-31.4 37.4  0.00

1,400.0 4.00 130.00 1,398.1 38.3 0.00-35.9 42.8  0.00

1,500.0 4.00 130.00 1,497.9 43.1 0.00-40.4 48.1  0.00

1,600.0 4.00 130.00 1,597.6 47.9 0.00-44.8 53.4  0.00

1,700.0 4.00 130.00 1,697.4 52.7 0.00-49.3 58.8  0.00

1,800.0 4.00 130.00 1,797.2 57.4 0.00-53.8 64.1  0.00

1,900.0 4.00 130.00 1,896.9 62.2 0.00-58.3 69.5  0.00

2,000.0 4.00 130.00 1,996.7 67.0 0.00-62.8 74.8  0.00

2,100.0 4.00 130.00 2,096.4 71.8 0.00-67.3 80.2  0.00

2,200.0 4.00 130.00 2,196.2 76.6 0.00-71.7 85.5  0.00

2,300.0 4.00 130.00 2,295.9 81.4 0.00-76.2 90.8  0.00

2,400.0 4.00 130.00 2,395.7 86.2 0.00-80.7 96.2  0.00

2,500.0 4.00 130.00 2,495.4 90.9 0.00-85.2 101.5  0.00

2,600.0 4.00 130.00 2,595.2 95.7 0.00-89.7 106.9  0.00

2,700.0 4.00 130.00 2,695.0 100.5 0.00-94.2 112.2  0.00

2,800.0 4.00 130.00 2,794.7 105.3 0.00-98.6 117.6  0.00

2,900.0 4.00 130.00 2,894.5 110.1 0.00-103.1 122.9  0.00

3,000.0 4.00 130.00 2,994.2 114.9 0.00-107.6 128.2  0.00

3,100.0 4.00 130.00 3,094.0 119.7 0.00-112.1 133.6  0.00

3,200.0 4.00 130.00 3,193.7 124.4 0.00-116.6 138.9  0.00

3,300.0 4.00 130.00 3,293.5 129.2 0.00-121.1 144.3  0.00

3,400.0 4.00 130.00 3,393.3 134.0 0.00-125.5 149.6  0.00

3,500.0 4.00 130.00 3,493.0 138.8 0.00-130.0 155.0  0.00

3,600.0 4.00 130.00 3,592.8 143.6 0.00-134.5 160.3  0.00

3,700.0 4.00 130.00 3,692.5 148.4 0.00-139.0 165.7  0.00

3,800.0 4.00 130.00 3,792.3 153.2 0.00-143.5 171.0  0.00

3,900.0 4.00 130.00 3,892.0 158.0 0.00-148.0 176.3  0.00

4,000.0 4.00 130.00 3,991.8 162.7 0.00-152.5 181.7  0.00

4,100.0 4.00 130.00 4,091.5 167.5 0.00-156.9 187.0  0.00

4,200.0 4.00 130.00 4,191.3 172.3 0.00-161.4 192.4  0.00

4,300.0 4.00 130.00 4,291.1 177.1 0.00-165.9 197.7  0.00

4,400.0 4.00 130.00 4,390.8 181.9 0.00-170.4 203.1  0.00

4,500.0 4.00 130.00 4,490.6 186.7 0.00-174.9 208.4 Start 2° Drop 0.00

4,600.0 2.00 130.00 4,590.4 190.3 2.00-178.2 212.4 -2.00

4,700.0 0.00 0.00 4,690.4 191.5 2.00-179.4 213.8 EOD; Vertical-2.00

4,800.0 0.00 0.00 4,790.4 191.5 0.00-179.4 213.8  0.00

4,900.0 0.00 0.00 4,890.4 191.5 0.00-179.4 213.8  0.00

5,000.0 0.00 0.00 4,990.4 191.5 0.00-179.4 213.8  0.00

5,075.7 0.00 0.00 5,066.1 191.5 0.00-179.4 213.8 Curve KOP @ 5075' MD 0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S26-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #26L-3503A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4751.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4751.0usft (Original Well Elev)

North Reference:

Well Razor #26L-3503A

Grid

Measured

Depth

(usft)
Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft
+N/-S

(usft)

Planned Survey

Vertical 

Depth

(usft)

Comments /

Formations

Build

Rate

(°/100u

5,100.0 2.67 165.20 5,090.4 192.0 11.00-179.9 213.9  11.00

5,200.0 13.67 165.20 5,189.2 205.9 11.00-193.6 217.5  11.00

5,300.0 24.67 165.20 5,283.5 238.1 11.00-225.3 225.9  11.00

5,400.0 35.67 165.20 5,369.9 287.2 11.00-273.8 238.7  11.00

5,500.0 46.67 165.20 5,445.0 351.7 11.00-337.4 255.5  11.00

5,600.0 57.67 165.20 5,506.3 428.9 11.00-413.6 275.7  11.00

5,670.9 65.47 165.20 5,540.0 490.0 11.00-473.9 291.6 Top Niobrara 11.00

5,700.0 68.67 165.20 5,551.3 516.3 11.00-499.8 298.4  11.00

5,800.0 79.67 165.20 5,578.5 610.4 11.00-592.7 322.9  11.00

5,893.9 90.00 165.20 5,587.0 701.9 11.00-683.0 346.8 LP @ 5893' MD; Start 3° Turn - 7" 11.00

5,900.0 90.00 165.38 5,587.0 707.9 3.01-688.9 348.4  0.00

6,000.0 90.00 168.38 5,587.0 806.4 3.00-786.2 371.0  0.00

6,100.0 90.00 171.38 5,587.0 905.7 3.00-884.7 388.6  0.00

6,200.0 90.00 174.38 5,587.0 1,005.5 3.00-983.9 401.0  0.00

6,300.0 90.00 177.38 5,587.0 1,105.5 3.00-1,083.6 408.2  0.00

6,387.3 90.00 180.00 5,587.0 1,192.7 3.00-1,170.9 410.2 EOT; 180° Az 0.00

6,400.0 90.00 180.00 5,587.0 1,205.4 0.01-1,183.6 410.2  0.00

6,500.0 90.00 180.00 5,587.0 1,305.2 0.00-1,283.6 410.2  0.00

6,600.0 90.00 180.00 5,587.0 1,405.1 0.00-1,383.6 410.2  0.00

6,700.0 90.00 180.00 5,587.0 1,504.9 0.00-1,483.6 410.1  0.00

6,800.0 90.00 180.00 5,587.0 1,604.7 0.00-1,583.6 410.1  0.00

6,900.0 90.00 180.00 5,587.0 1,704.6 0.00-1,683.6 410.1  0.00

7,000.0 90.00 180.00 5,587.0 1,804.4 0.00-1,783.6 410.1  0.00

7,100.0 90.00 180.00 5,587.0 1,904.2 0.00-1,883.6 410.1  0.00

7,200.0 90.00 180.00 5,587.0 2,004.0 0.00-1,983.6 410.1  0.00

7,300.0 90.00 180.00 5,587.0 2,103.9 0.00-2,083.6 410.1  0.00

7,400.0 90.00 180.00 5,587.0 2,203.7 0.00-2,183.6 410.1  0.00

7,500.0 90.00 180.00 5,587.0 2,303.5 0.00-2,283.6 410.1  0.00

7,600.0 90.00 180.00 5,587.0 2,403.4 0.00-2,383.6 410.1  0.00

7,700.0 90.00 180.00 5,587.0 2,503.2 0.00-2,483.6 410.1  0.00

7,800.0 90.00 180.00 5,587.0 2,603.0 0.00-2,583.6 410.1  0.00

7,900.0 90.00 180.00 5,587.0 2,702.9 0.00-2,683.6 410.1  0.00

8,000.0 90.00 180.00 5,587.0 2,802.7 0.00-2,783.6 410.1  0.00

8,100.0 90.00 180.00 5,587.0 2,902.5 0.00-2,883.6 410.1  0.00

8,200.0 90.00 180.00 5,587.0 3,002.4 0.00-2,983.6 410.1  0.00

8,300.0 90.00 180.00 5,587.0 3,102.2 0.00-3,083.6 410.0  0.00

8,400.0 90.00 180.00 5,587.0 3,202.0 0.00-3,183.6 410.0  0.00

8,500.0 90.00 180.00 5,587.0 3,301.8 0.00-3,283.6 410.0  0.00

8,600.0 90.00 180.00 5,587.0 3,401.7 0.00-3,383.6 410.0  0.00

8,700.0 90.00 180.00 5,587.0 3,501.5 0.00-3,483.6 410.0  0.00

8,800.0 90.00 180.00 5,587.0 3,601.3 0.00-3,583.6 410.0  0.00

8,900.0 90.00 180.00 5,587.0 3,701.2 0.00-3,683.6 410.0  0.00

9,000.0 90.00 180.00 5,587.0 3,801.0 0.00-3,783.6 410.0  0.00

9,100.0 90.00 180.00 5,587.0 3,900.8 0.00-3,883.6 410.0  0.00

9,200.0 90.00 180.00 5,587.0 4,000.7 0.00-3,983.6 410.0  0.00

9,300.0 90.00 180.00 5,587.0 4,100.5 0.00-4,083.6 410.0  0.00

9,400.0 90.00 180.00 5,587.0 4,200.3 0.00-4,183.6 410.0  0.00

9,500.0 90.00 180.00 5,587.0 4,300.2 0.00-4,283.6 410.0  0.00

9,600.0 90.00 180.00 5,587.0 4,400.0 0.00-4,383.6 410.0  0.00

9,700.0 90.00 180.00 5,587.0 4,499.8 0.00-4,483.6 410.0  0.00

9,800.0 90.00 180.00 5,587.0 4,599.6 0.00-4,583.6 409.9  0.00

9,900.0 90.00 180.00 5,587.0 4,699.5 0.00-4,683.6 409.9  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S26-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #26L-3503A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4751.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4751.0usft (Original Well Elev)

North Reference:

Well Razor #26L-3503A

Grid

Measured

Depth

(usft)
Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft
+N/-S

(usft)

Planned Survey

Vertical 

Depth

(usft)

Comments /

Formations

Build

Rate

(°/100u

10,000.0 90.00 180.00 5,587.0 4,799.3 0.00-4,783.6 409.9  0.00

10,100.0 90.00 180.00 5,587.0 4,899.1 0.00-4,883.6 409.9  0.00

10,200.0 90.00 180.00 5,587.0 4,999.0 0.00-4,983.6 409.9  0.00

10,300.0 90.00 180.00 5,587.0 5,098.8 0.00-5,083.6 409.9  0.00

10,400.0 90.00 180.00 5,587.0 5,198.6 0.00-5,183.6 409.9  0.00

10,500.0 90.00 180.00 5,587.0 5,298.5 0.00-5,283.6 409.9  0.00

10,600.0 90.00 180.00 5,587.0 5,398.3 0.00-5,383.6 409.9  0.00

10,700.0 90.00 180.00 5,587.0 5,498.1 0.00-5,483.6 409.9  0.00

10,800.0 90.00 180.00 5,587.0 5,598.0 0.00-5,583.6 409.9  0.00

10,900.0 90.00 180.00 5,587.0 5,697.8 0.00-5,683.6 409.9  0.00

11,000.0 90.00 180.00 5,587.0 5,797.6 0.00-5,783.6 409.9  0.00

11,100.0 90.00 180.00 5,587.0 5,897.4 0.00-5,883.6 409.9  0.00

11,200.0 90.00 180.00 5,587.0 5,997.3 0.00-5,983.6 409.9  0.00

11,300.0 90.00 180.00 5,587.0 6,097.1 0.00-6,083.6 409.9  0.00

11,400.0 90.00 180.00 5,587.0 6,196.9 0.00-6,183.6 409.8  0.00

11,500.0 90.00 180.00 5,587.0 6,296.8 0.00-6,283.6 409.8  0.00

11,600.0 90.00 180.00 5,587.0 6,396.6 0.00-6,383.6 409.8  0.00

11,700.0 90.00 180.00 5,587.0 6,496.4 0.00-6,483.6 409.8  0.00

11,800.0 90.00 180.00 5,587.0 6,596.3 0.00-6,583.6 409.8  0.00

11,900.0 90.00 180.00 5,587.0 6,696.1 0.00-6,683.6 409.8  0.00

12,000.0 90.00 180.00 5,587.0 6,795.9 0.00-6,783.6 409.8  0.00

12,100.0 90.00 180.00 5,587.0 6,895.8 0.00-6,883.6 409.8  0.00

12,200.0 90.00 180.00 5,587.0 6,995.6 0.00-6,983.6 409.8  0.00

12,263.9 90.00 180.00 5,587.0 7,059.4 0.00-7,047.5 409.8 PBHL @ 12263' MD 0.00

Target Name

     - hit/miss target

     - Shape
TVD

(usft)

Northing

(usft)

Easting

(usft)

+N/-S

(usft)

+E/-W

(usft)

Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

26L-3503A PBHL 5,587.0 1,534,228.38 3,460,135.61-7,547.1 426.9 0.00  0.00 40° 47' 16.822 N 103° 50' 17.740 W

- plan misses target center by 499.9usft at 12263.9usft MD (5587.0 TVD, -7047.5 N, 409.8 E)
- Point

26L-3503A BH TGT 5,587.0 1,534,728.02 3,460,118.49-7,047.5 409.8 0.00  0.00 40° 47' 21.761 N 103° 50' 17.840 W

- plan hits target center
- Point

Vertical 

Depth

(usft)

Measured 

Depth

(usft)

Casing

Diameter

(")

Hole

Diameter

(")Name

Casing Points

7"5,587.05,893.9 0 0

Measured

Depth

(usft)

Vertical

Depth

(usft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

5,670.9 5,540.0 Top Niobrara 0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S26-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Razor #26L-3503A

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4751.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4751.0usft (Original Well Elev)

North Reference:

Well Razor #26L-3503A

Grid

Measured

Depth

(usft)

Vertical

Depth

(usft)
+E/-W

(usft)

+N/-S

(usft)

Local Coordinates

Comment

Plan Annotations

500.0 500.0 0.0 0.0 KOP @ 500' MD

700.0 699.8 -4.5 5.3 EOB; 4°

4,500.0 4,490.6 -174.9 208.4 Start 2° Drop

4,700.0 4,690.4 -179.4 213.8 EOD; Vertical

5,075.7 5,066.1 -179.4 213.8 Curve KOP @ 5075' MD

5,893.9 5,587.0 -682.9 346.8 LP @ 5893' MD; Start 3° Turn

6,387.3 5,587.0 -1,170.9 410.2 EOT; 180° Az

12,263.9 5,587.0 -7,047.5 409.8 PBHL @ 12263' MD
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