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22D-2704B PBHL P2

7"

KOP @ 1000' MD

EOB; 4°

Start 11° Build

LP @ 6164' MD; 90°

EOT; 179.5° Az

Top Niobrara

Project: Weld	County,	CO
Site: S22‐T10N‐R58W
Well: 22D‐2704B

Wellbore: HZ
Design: Plan	#2
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22D-2704B PBHL P2

7"

LP @ 6164' MD; 90°

EOT; 179.5° Az

Azimuths to Grid North
True North: -1.06°

Magnetic North: 7.06°

Magnetic Field
Strength: 53232.7snT

Dip Angle: 67.47°
Date: 6/27/2013

Model: IGRF2010

GT M

Surface Hole Location
22D-2704B

X: 3454233.37
Y: 1549421.13

DESIGN TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting
22D-2704B PBHL 5857.0 -10021.1 767.0 1539400.07 3455000.39

22D-2704B PBHL P2 5857.0 -7370.6 678.8 1542050.51 3454912.16

Plan #2
22D-2704B

WELL @ 4848.0usft (Original Well Elev)
Ground Elevation @ 4831.5
North American Datum 1983
Well 22D-2704B, 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 1000.0 0.00 0.00 1000.0 0.0 0.0 0.00 0.00 0.0 KOP @ 1000' MD
3 1200.0 4.00 151.25 1199.8 -6.1 3.4 2.00 151.25 6.4 EOB; 4°
4 5382.8 4.00 151.25 5372.4 -261.9 143.7 0.00 0.00 274.0 Start 11° Build
5 6164.6 90.00 151.25 5857.0 -717.5 393.6 11.00 0.00 750.6 LP @ 6164' MD; 90°
6 7106.4 90.00 179.50 5857.0 -1619.6 629.0 3.00 90.00 1670.4 EOT; 179.5° Az
7 12857.7 90.00 179.50 5857.0 -7370.6 678.8 0.00 0.00 7401.8 22D-2704B PBHL P2PBHL @ 12857' MD



Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S22-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

22D-2704B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4848.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4848.0usft (Original Well Elev)

North Reference:

Well 22D-2704B

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:

S22-T10N-R58W

usft

Lat/Long usft

usft

°1.06Slot Radius: "13-3/16

1,549,495.40

3,454,199.06

0.0

40° 49' 48.74 N

103° 51' 31.23 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

usft

+E/-W

+N/-S

Position Uncertainty

usft

usft

usftGround Level:

22D-2704B

usft

usft

0.0

0.0

1,549,421.13

3,454,233.37

4,831.5Wellhead Elevation: usft0.0

40° 49' 48.00 N

103° 51' 30.80 W

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

HZ

Model NameMagnetics

IGRF2010 6/27/2013 8.12 67.47 53,233

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

174.740.00.00.0

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

0.000.000.000.000.00.01,000.00.000.001,000.0

151.250.002.002.003.4-6.11,199.8151.254.001,200.0

0.000.000.000.00143.7-261.95,372.4151.254.005,382.8

0.000.0011.0011.00393.6-717.55,857.0151.2590.006,164.6

90.003.000.003.00629.0-1,619.65,857.0179.5090.007,106.4

0.000.000.000.00678.8-7,370.65,857.0179.5090.0012,857.7 22D-2704B PBHL P2
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S22-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

22D-2704B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4848.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4848.0usft (Original Well Elev)

North Reference:

Well 22D-2704B

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  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 KOP @ 1000' MD 0.00

1,100.0 2.00 151.25 1,100.0 1.6 2.00-1.5 0.8  2.00

1,200.0 4.00 151.25 1,199.8 6.4 2.00-6.1 3.4 EOB; 4° 2.00

1,300.0 4.00 151.25 1,299.6 12.8 0.00-12.2 6.7  0.00

1,400.0 4.00 151.25 1,399.4 19.2 0.00-18.3 10.1  0.00

1,500.0 4.00 151.25 1,499.1 25.6 0.00-24.5 13.4  0.00

1,600.0 4.00 151.25 1,598.9 32.0 0.00-30.6 16.8  0.00

1,700.0 4.00 151.25 1,698.6 38.4 0.00-36.7 20.1  0.00

1,800.0 4.00 151.25 1,798.4 44.8 0.00-42.8 23.5  0.00

1,900.0 4.00 151.25 1,898.1 51.2 0.00-48.9 26.8  0.00

2,000.0 4.00 151.25 1,997.9 57.6 0.00-55.0 30.2  0.00

2,100.0 4.00 151.25 2,097.6 64.0 0.00-61.2 33.6  0.00

2,200.0 4.00 151.25 2,197.4 70.4 0.00-67.3 36.9  0.00

2,300.0 4.00 151.25 2,297.2 76.8 0.00-73.4 40.3  0.00

2,400.0 4.00 151.25 2,396.9 83.2 0.00-79.5 43.6  0.00

2,500.0 4.00 151.25 2,496.7 89.6 0.00-85.6 47.0  0.00

2,600.0 4.00 151.25 2,596.4 96.0 0.00-91.7 50.3  0.00

2,700.0 4.00 151.25 2,696.2 102.4 0.00-97.9 53.7  0.00

2,800.0 4.00 151.25 2,795.9 108.8 0.00-104.0 57.0  0.00

2,900.0 4.00 151.25 2,895.7 115.2 0.00-110.1 60.4  0.00

3,000.0 4.00 151.25 2,995.5 121.6 0.00-116.2 63.8  0.00

3,100.0 4.00 151.25 3,095.2 128.0 0.00-122.3 67.1  0.00

3,200.0 4.00 151.25 3,195.0 134.4 0.00-128.4 70.5  0.00

3,300.0 4.00 151.25 3,294.7 140.8 0.00-134.5 73.8  0.00

3,400.0 4.00 151.25 3,394.5 147.1 0.00-140.7 77.2  0.00

3,500.0 4.00 151.25 3,494.2 153.5 0.00-146.8 80.5  0.00

3,600.0 4.00 151.25 3,594.0 159.9 0.00-152.9 83.9  0.00

3,700.0 4.00 151.25 3,693.7 166.3 0.00-159.0 87.2  0.00

3,800.0 4.00 151.25 3,793.5 172.7 0.00-165.1 90.6  0.00

3,900.0 4.00 151.25 3,893.3 179.1 0.00-171.2 93.9  0.00

4,000.0 4.00 151.25 3,993.0 185.5 0.00-177.4 97.3  0.00

4,100.0 4.00 151.25 4,092.8 191.9 0.00-183.5 100.7  0.00

4,200.0 4.00 151.25 4,192.5 198.3 0.00-189.6 104.0  0.00

4,300.0 4.00 151.25 4,292.3 204.7 0.00-195.7 107.4  0.00

4,400.0 4.00 151.25 4,392.0 211.1 0.00-201.8 110.7  0.00

4,500.0 4.00 151.25 4,491.8 217.5 0.00-207.9 114.1  0.00

4,600.0 4.00 151.25 4,591.6 223.9 0.00-214.1 117.4  0.00

4,700.0 4.00 151.25 4,691.3 230.3 0.00-220.2 120.8  0.00

4,800.0 4.00 151.25 4,791.1 236.7 0.00-226.3 124.1  0.00

4,900.0 4.00 151.25 4,890.8 243.1 0.00-232.4 127.5  0.00

5,000.0 4.00 151.25 4,990.6 249.5 0.00-238.5 130.9  0.00

5,100.0 4.00 151.25 5,090.3 255.9 0.00-244.6 134.2  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S22-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

22D-2704B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4848.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4848.0usft (Original Well Elev)

North Reference:

Well 22D-2704B

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

5,200.0 4.00 151.25 5,190.1 262.3 0.00-250.7 137.6  0.00

5,300.0 4.00 151.25 5,289.9 268.7 0.00-256.9 140.9  0.00

5,382.8 4.00 151.25 5,372.4 274.0 0.00-261.9 143.7 Start 11° Build 0.00

5,400.0 5.89 151.25 5,389.6 275.4 11.00-263.2 144.4  11.00

5,500.0 16.89 151.25 5,487.5 293.4 11.00-280.5 153.9  11.00

5,600.0 27.89 151.25 5,579.8 328.3 11.00-313.9 172.2  11.00

5,700.0 38.89 151.25 5,663.1 378.7 11.00-362.0 198.6  11.00

5,769.2 46.51 151.25 5,714.0 421.8 11.00-403.2 221.2 Top Niobrara 11.00

5,800.0 49.89 151.25 5,734.5 442.8 11.00-423.3 232.2  11.00

5,900.0 60.89 151.25 5,791.2 518.2 11.00-495.3 271.7  11.00

6,000.0 71.89 151.25 5,831.2 602.1 11.00-575.5 315.8  11.00

6,100.0 82.89 151.25 5,853.0 691.4 11.00-661.0 362.6  11.00

6,164.6 90.00 151.25 5,857.0 750.6 11.00-717.5 393.6 LP @ 6164' MD; 90° 11.00

6,200.0 90.00 152.31 5,857.0 783.1 3.00-748.7 410.4  0.00

6,300.0 90.00 155.31 5,857.0 876.5 3.00-838.4 454.5  0.00

6,400.0 90.00 158.31 5,857.0 971.7 3.00-930.3 493.8  0.00

6,500.0 90.00 161.31 5,857.0 1,068.3 3.00-1,024.1 528.4 7" 0.00

6,600.0 90.00 164.31 5,857.0 1,166.1 3.00-1,119.7 557.9  0.00

6,700.0 90.00 167.31 5,857.0 1,264.9 3.00-1,216.6 582.4  0.00

6,800.0 90.00 170.31 5,857.0 1,364.3 3.00-1,314.7 601.8  0.00

6,900.0 90.00 173.31 5,857.0 1,464.2 3.00-1,413.7 616.1  0.00

7,000.0 90.00 176.31 5,857.0 1,564.2 3.00-1,513.2 625.1  0.00

7,100.0 90.00 179.31 5,857.0 1,664.0 3.00-1,613.1 628.9  0.00

7,106.4 90.00 179.50 5,857.0 1,670.4 3.00-1,619.5 629.0 EOT; 179.5° Az 0.00

7,200.0 90.00 179.50 5,857.0 1,763.7 0.00-1,713.1 629.8  0.00

7,300.0 90.00 179.50 5,857.0 1,863.3 0.00-1,813.1 630.7  0.00

7,400.0 90.00 179.50 5,857.0 1,963.0 0.00-1,913.1 631.5  0.00

7,500.0 90.00 179.50 5,857.0 2,062.6 0.00-2,013.1 632.4  0.00

7,600.0 90.00 179.50 5,857.0 2,162.3 0.00-2,113.1 633.3  0.00

7,700.0 90.00 179.50 5,857.0 2,262.0 0.00-2,213.1 634.1  0.00

7,800.0 90.00 179.50 5,857.0 2,361.6 0.00-2,313.1 635.0  0.00

7,900.0 90.00 179.50 5,857.0 2,461.3 0.00-2,413.1 635.9  0.00

8,000.0 90.00 179.50 5,857.0 2,560.9 0.00-2,513.1 636.7  0.00

8,100.0 90.00 179.50 5,857.0 2,660.6 0.00-2,613.1 637.6  0.00

8,200.0 90.00 179.50 5,857.0 2,760.2 0.00-2,713.1 638.5  0.00

8,300.0 90.00 179.50 5,857.0 2,859.9 0.00-2,813.1 639.3  0.00

8,400.0 90.00 179.50 5,857.0 2,959.5 0.00-2,913.1 640.2  0.00

8,500.0 90.00 179.50 5,857.0 3,059.2 0.00-3,013.1 641.1  0.00

8,600.0 90.00 179.50 5,857.0 3,158.8 0.00-3,113.1 641.9  0.00

8,700.0 90.00 179.50 5,857.0 3,258.5 0.00-3,213.1 642.8  0.00

8,800.0 90.00 179.50 5,857.0 3,358.1 0.00-3,313.1 643.6  0.00

8,900.0 90.00 179.50 5,857.0 3,457.8 0.00-3,413.1 644.5  0.00

9,000.0 90.00 179.50 5,857.0 3,557.5 0.00-3,513.1 645.4  0.00

9,100.0 90.00 179.50 5,857.0 3,657.1 0.00-3,613.1 646.2  0.00

9,200.0 90.00 179.50 5,857.0 3,756.8 0.00-3,713.1 647.1  0.00

9,300.0 90.00 179.50 5,857.0 3,856.4 0.00-3,813.1 648.0  0.00

9,400.0 90.00 179.50 5,857.0 3,956.1 0.00-3,913.1 648.8  0.00

9,500.0 90.00 179.50 5,857.0 4,055.7 0.00-4,013.1 649.7  0.00

9,600.0 90.00 179.50 5,857.0 4,155.4 0.00-4,113.1 650.6  0.00

9,700.0 90.00 179.50 5,857.0 4,255.0 0.00-4,213.0 651.4  0.00

9,800.0 90.00 179.50 5,857.0 4,354.7 0.00-4,313.0 652.3  0.00

9,900.0 90.00 179.50 5,857.0 4,454.3 0.00-4,413.0 653.2  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S22-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

22D-2704B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4848.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4848.0usft (Original Well Elev)

North Reference:

Well 22D-2704B

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 90.00 179.50 5,857.0 4,554.0 0.00-4,513.0 654.0  0.00

10,100.0 90.00 179.50 5,857.0 4,653.7 0.00-4,613.0 654.9  0.00

10,200.0 90.00 179.50 5,857.0 4,753.3 0.00-4,713.0 655.8  0.00

10,300.0 90.00 179.50 5,857.0 4,853.0 0.00-4,813.0 656.6  0.00

10,400.0 90.00 179.50 5,857.0 4,952.6 0.00-4,913.0 657.5  0.00

10,500.0 90.00 179.50 5,857.0 5,052.3 0.00-5,013.0 658.4  0.00

10,600.0 90.00 179.50 5,857.0 5,151.9 0.00-5,113.0 659.2  0.00

10,700.0 90.00 179.50 5,857.0 5,251.6 0.00-5,213.0 660.1  0.00

10,800.0 90.00 179.50 5,857.0 5,351.2 0.00-5,313.0 661.0  0.00

10,900.0 90.00 179.50 5,857.0 5,450.9 0.00-5,413.0 661.8  0.00

11,000.0 90.00 179.50 5,857.0 5,550.5 0.00-5,513.0 662.7  0.00

11,100.0 90.00 179.50 5,857.0 5,650.2 0.00-5,613.0 663.6  0.00

11,200.0 90.00 179.50 5,857.0 5,749.9 0.00-5,713.0 664.4  0.00

11,300.0 90.00 179.50 5,857.0 5,849.5 0.00-5,813.0 665.3  0.00

11,400.0 90.00 179.50 5,857.0 5,949.2 0.00-5,913.0 666.2  0.00

11,500.0 90.00 179.50 5,857.0 6,048.8 0.00-6,013.0 667.0  0.00

11,600.0 90.00 179.50 5,857.0 6,148.5 0.00-6,113.0 667.9  0.00

11,700.0 90.00 179.50 5,857.0 6,248.1 0.00-6,213.0 668.8  0.00

11,800.0 90.00 179.50 5,857.0 6,347.8 0.00-6,313.0 669.6  0.00

11,900.0 90.00 179.50 5,857.0 6,447.4 0.00-6,413.0 670.5  0.00

12,000.0 90.00 179.50 5,857.0 6,547.1 0.00-6,513.0 671.4  0.00

12,100.0 90.00 179.50 5,857.0 6,646.7 0.00-6,613.0 672.2  0.00

12,200.0 90.00 179.50 5,857.0 6,746.4 0.00-6,713.0 673.1  0.00

12,300.0 90.00 179.50 5,857.0 6,846.0 0.00-6,813.0 674.0  0.00

12,400.0 90.00 179.50 5,857.0 6,945.7 0.00-6,912.9 674.8  0.00

12,500.0 90.00 179.50 5,857.0 7,045.4 0.00-7,012.9 675.7  0.00

12,600.0 90.00 179.50 5,857.0 7,145.0 0.00-7,112.9 676.6  0.00

12,700.0 90.00 179.50 5,857.0 7,244.7 0.00-7,212.9 677.4  0.00

12,800.0 90.00 179.50 5,857.0 7,344.3 0.00-7,312.9 678.3  0.00

12,857.7 90.00 179.50 5,857.0 7,401.8 0.00-7,370.6 678.8 PBHL @ 12857' 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.

(°)

22D-2704B PBHL 5,857.0 1,539,400.07 3,455,000.39-10,021.1 767.0 0.00  0.00 40° 48' 8.86 N 103° 51' 23.24 W

- plan misses target center by 2651.9usft at 12857.7usft MD (5857.0 TVD, -7370.6 N, 678.8 E)
- Point

22D-2704B PBHL P2 5,857.0 1,542,050.51 3,454,912.16-7,370.6 678.8 0.00  0.00 40° 48' 35.06 N 103° 51' 23.75 W

- plan hits target center
- Point

Vertical 

Depth

(usft)

Measured 

Depth

(usft)

Casing

Diameter

(")

Hole

Diameter

(")Name

Casing Points

7"5,857.06,500.0 0 0
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S22-T10N-R58W

Cathedral Energy Services

Planning Report

Well:

Wellbore:

22D-2704B

HZ

Survey Calculation Method: Minimum Curvature

WELL @ 4848.0usft (Original Well Elev)

Design: Plan #2

Database: USA EDM 5000 Multi Users DB

MD Reference: WELL @ 4848.0usft (Original Well Elev)

North Reference:

Well 22D-2704B

Grid

Measured

Depth

(usft)

Vertical

Depth

(usft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

5,769.2 5,714.0 Top Niobrara 0.00

Measured

Depth

(usft)

Vertical

Depth

(usft)
+E/-W

(usft)

+N/-S

(usft)

Local Coordinates

Comment

Plan Annotations

1,000.0 1,000.0 0.0 0.0 KOP @ 1000' MD

1,200.0 1,199.8 -6.1 3.4 EOB; 4°

5,382.8 5,372.4 -261.9 143.7 Start 11° Build

6,164.6 5,857.0 -717.5 393.6 LP @ 6164' MD; 90°

7,106.4 5,857.0 -1,619.5 629.0 EOT; 179.5° Az

12,857.7 5,857.0 -7,370.6 678.8 PBHL @ 12857' MD
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