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Azimuths to True North
Magnetic North: 7.78°

Magnetic Field
Strength: 52957.6snT

Dip Angle: 67.28°
Date: 5/26/2015

Model: HDGM

T M

Project: Weld County, CO
Site: S30-T10N-R58W
Well: RAZOR FEDERAL 30K-1908

Wellbore: OH
Design: FINAL
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EXISTING - 30K 3107

WELL DETAILS: RAZOR FEDERAL 30K-1908

Ground Level: 4828.2
+N/-S +E/-W Northing Easting Latittude Longitude
0.0 0.0 1541299.91 3440125.24 40.808419 -103.910053

7" (2588' FWL & 2399' FNL)

LAST CES SURVEY @ 13,855' MD

PTB @ 13,905' MD

107' FNL & 2432' FWL

TARGET LINE

5912' TVD; 90°

DESIGN TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting Latitude Longitude
RAZ FED 30K-1908 PBHL5912.0 8160.5 684.9 1549471.39 3440663.75 40.830817 -103.907578



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S30-T10N-R58W

Survey Report

Well:

Wellbore:

RAZOR FEDERAL 30K-1908

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4849.2usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4849.2usft

North Reference:

Well RAZOR FEDERAL 30K-1908

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:

S30-T10N-R58W

usft

Lat/Long usft

usft

°1.02Slot Radius: "13-3/16

1,541,302.42

3,438,779.30

0.0

40.808492

-103.914914

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

usft

+E/-W

+N/-S

Position Uncertainty

usft

usft

usftGround Level:

RAZOR FEDERAL 30K-1908

usft

usft

0.0

0.0

1,541,299.91

3,440,125.24

4,828.2Wellhead Elevation: 0.0 usft0.0

40.808419

-103.910053

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

OH

Model NameMagnetics

HDGM 5/26/2015 7.78 67.28 52,958

Phase:Version:

Audit Notes:

Design FINAL

1.0 ACTUAL

Vertical Section: Depth From (TVD)

(usft)

+N/-S

(usft)

Direction

(°)

+E/-W

(usft)

Tie On Depth: 0.0

0.000.00.00.0

From

(usft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(usft)

Date 6/22/2015

ISCWSA MWD MWD - ISCWSA166.0 13,905.0 Survey #1 (OH)

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usf

+N/-S

(usft)

Survey

Vertical 

Depth

(usft)

Formations / 

Comments

Build

Rate

(°/100u

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0  0.00

166.0 0.17 210.20 166.0 -0.2 0.10-0.2 -0.1  0.10

260.0 1.14 162.70 260.0 -1.2 1.10-1.2 0.1  1.03

353.0 1.33 127.02 353.0 -2.8 0.84-2.8 1.2  0.20

446.0 3.38 105.68 445.9 -4.2 2.36-4.2 4.7  2.20

539.0 4.42 100.22 538.7 -5.5 1.19-5.5 10.9  1.12

632.0 5.58 101.47 631.3 -7.1 1.25-7.1 18.8  1.25

724.0 8.38 96.53 722.6 -8.7 3.11-8.7 29.9  3.04

818.0 8.31 97.75 815.6 -10.4 0.20-10.4 43.4 -0.07

911.0 8.74 97.96 907.6 -12.3 0.46-12.3 57.1  0.46

1,005.0 9.69 97.31 1,000.4 -14.3 1.02-14.3 72.0  1.01

1,098.0 8.56 101.16 1,092.2 -16.6 1.38-16.6 86.6 -1.22

1,192.0 9.31 99.86 1,185.1 -19.3 0.83-19.3 100.9  0.80
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S30-T10N-R58W

Survey Report

Well:

Wellbore:

RAZOR FEDERAL 30K-1908

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4849.2usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4849.2usft

North Reference:

Well RAZOR FEDERAL 30K-1908

True

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usf

+N/-S

(usft)

Survey

Vertical 

Depth

(usft)

Formations / 

Comments

Build

Rate

(°/100u

1,285.0 10.73 103.21 1,276.7 -22.5 1.65-22.5 116.8  1.53

1,379.0 9.84 106.55 1,369.1 -26.8 1.14-26.8 133.0 -0.95

1,472.0 9.56 101.79 1,460.8 -30.7 0.91-30.7 148.2 -0.30

1,566.0 8.89 97.71 1,553.6 -33.2 1.00-33.2 163.0 -0.71

1,673.0 8.46 94.54 1,659.4 -35.0 0.60-35.0 179.0 -0.40

1,766.0 8.04 91.24 1,751.4 -35.7 0.68-35.7 192.4 -0.45

1,859.0 9.20 94.06 1,843.4 -36.3 1.33-36.3 206.3  1.25

1,953.0 9.04 91.14 1,936.2 -37.0 0.52-37.0 221.2 -0.17

2,046.0 9.85 102.47 2,027.9 -38.9 2.18-38.9 236.2  0.87

2,140.0 9.92 100.93 2,120.5 -42.1 0.29-42.1 252.0  0.07

2,233.0 9.63 101.03 2,212.2 -45.1 0.31-45.1 267.5 -0.31

2,327.0 9.02 99.07 2,304.9 -47.8 0.73-47.8 282.5 -0.65

2,420.0 8.92 96.88 2,396.8 -49.8 0.38-49.8 296.9 -0.11

2,514.0 8.25 113.57 2,489.8 -53.4 2.73-53.4 310.3 -0.71

2,607.0 8.52 112.44 2,581.8 -58.7 0.34-58.7 322.8  0.29

2,701.0 10.61 107.93 2,674.5 -64.0 2.36-64.0 337.4  2.22

2,794.0 10.66 106.90 2,765.9 -69.2 0.21-69.2 353.8  0.05

2,888.0 10.30 105.35 2,858.3 -73.9 0.49-73.9 370.2 -0.38

2,982.0 9.27 100.81 2,950.9 -77.6 1.37-77.6 385.8 -1.10

3,075.0 10.51 95.72 3,042.5 -79.8 1.63-79.8 401.6  1.33

3,169.0 9.76 93.22 3,135.1 -81.1 0.92-81.1 418.1 -0.80

3,262.0 8.96 87.04 3,226.8 -81.2 1.38-81.2 433.2 -0.86

3,356.0 10.56 94.51 3,319.5 -81.5 2.17-81.5 449.1  1.70

3,449.0 10.78 93.46 3,410.9 -82.7 0.32-82.7 466.3  0.24

3,543.0 10.96 91.94 3,503.2 -83.5 0.36-83.5 484.0  0.19

3,636.0 11.20 89.43 3,594.4 -83.7 0.58-83.7 501.8  0.26

3,730.0 10.18 95.83 3,686.8 -84.5 1.66-84.5 519.2 -1.09

3,823.0 8.90 95.25 3,778.5 -86.0 1.38-86.0 534.6 -1.38

3,917.0 8.02 98.35 3,871.5 -87.6 1.05-87.6 548.3 -0.94

4,012.0 8.48 104.75 3,965.5 -90.3 1.08-90.3 561.6  0.48

4,106.0 9.43 98.55 4,058.4 -93.2 1.44-93.2 575.9  1.01

4,201.0 9.14 101.63 4,152.1 -95.9 0.61-95.9 591.0 -0.31

4,296.0 8.78 102.02 4,246.0 -98.9 0.38-98.9 605.5 -0.38

4,390.0 7.74 103.62 4,339.0 -101.9 1.13-101.9 618.7 -1.11

4,485.0 6.99 107.02 4,433.2 -105.1 0.91-105.1 630.4 -0.79

4,580.0 6.44 89.50 4,527.6 -106.8 2.22-106.8 641.3 -0.58

4,675.0 5.91 84.83 4,622.0 -106.3 0.77-106.3 651.5 -0.56

4,769.0 4.21 87.94 4,715.7 -105.7 1.83-105.7 659.7 -1.81

4,864.0 2.91 91.46 4,810.5 -105.7 1.39-105.7 665.6 -1.37

4,959.0 2.19 94.11 4,905.4 -105.8 0.77-105.8 669.9 -0.76

5,053.0 0.20 358.56 4,999.3 -105.8 2.36-105.8 671.6 -2.12

5,148.0 0.26 239.08 5,094.3 -105.8 0.42-105.8 671.5  0.06

5,243.0 2.63 350.18 5,189.3 -103.7 2.88-103.7 670.9  2.49

5,337.0 7.47 4.23 5,282.9 -95.5 5.28-95.5 671.0  5.15

5,432.0 15.27 9.21 5,376.0 -77.0 8.27-77.0 673.4  8.21

5,527.0 22.21 7.60 5,465.9 -46.8 7.32-46.8 677.8  7.31

5,622.0 31.27 2.65 5,550.7 -4.3 9.81-4.3 681.4  9.54

5,715.0 40.79 2.69 5,625.8 50.3 10.2450.3 683.9  10.24

5,762.0 45.46 2.13 5,660.1 82.4 9.9782.4 685.2  9.94

5,810.0 48.64 1.10 5,692.8 117.5 6.81117.5 686.2  6.62

5,857.0 51.07 359.86 5,723.1 153.5 5.55153.5 686.5  5.17

5,904.0 51.40 359.44 5,752.5 190.1 0.99190.1 686.3  0.70

5,951.0 57.01 0.39 5,780.0 228.2 12.05228.2 686.2  11.94
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S30-T10N-R58W

Survey Report

Well:

Wellbore:

RAZOR FEDERAL 30K-1908

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4849.2usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4849.2usft

North Reference:

Well RAZOR FEDERAL 30K-1908

True

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usf

+N/-S

(usft)

Survey

Vertical 

Depth

(usft)

Formations / 

Comments

Build

Rate

(°/100u

5,999.0 61.68 1.63 5,804.5 269.5 9.98269.5 687.0  9.73

6,046.0 64.77 1.85 5,825.6 311.4 6.59311.4 688.3  6.57

6,094.0 68.09 1.35 5,844.8 355.4 6.98355.4 689.5  6.92

6,141.0 72.56 1.33 5,860.6 399.6 9.51399.6 690.5  9.51

6,188.0 76.45 1.00 5,873.2 444.9 8.30444.9 691.4  8.28

6,235.0 79.89 0.57 5,882.8 490.9 7.37490.9 692.1  7.32

6,283.0 84.26 1.40 5,889.4 538.4 9.26538.4 692.9  9.10

6,358.0 86.29 1.57 5,895.6 613.1 2.72613.1 694.8  2.71

6,452.0 88.84 1.99 5,899.6 707.0 2.75707.0 697.7  2.71

6,547.0 88.90 0.35 5,901.5 801.9 1.73801.9 699.7  0.06

6,642.0 89.85 0.77 5,902.5 896.9 1.09896.9 700.6  1.00

6,736.0 89.65 0.20 5,902.9 990.9 0.64990.9 701.4 -0.21

6,831.0 89.44 358.35 5,903.7 1,085.9 1.961,085.9 700.2 -0.22

6,926.0 89.61 358.16 5,904.5 1,180.9 0.271,180.9 697.3  0.18

7,021.0 89.88 355.45 5,904.9 1,275.7 2.871,275.7 692.0  0.28

7,115.0 91.12 357.26 5,904.1 1,369.5 2.331,369.5 686.0  1.32

7,210.0 90.85 358.80 5,902.4 1,464.4 1.651,464.4 682.8 -0.28

7,305.0 88.40 358.56 5,903.1 1,559.4 2.591,559.4 680.6 -2.58

7,399.0 88.43 358.52 5,905.7 1,653.3 0.051,653.3 678.2  0.03

7,494.0 88.65 358.94 5,908.1 1,748.3 0.501,748.3 676.1  0.23

7,589.0 89.07 357.64 5,910.0 1,843.2 1.441,843.2 673.3  0.44

7,683.0 88.69 1.05 5,911.8 1,937.2 3.651,937.2 672.2 -0.40

7,778.0 89.05 1.27 5,913.7 2,032.1 0.442,032.1 674.1  0.38

7,873.0 89.12 0.83 5,915.2 2,127.1 0.472,127.1 675.8  0.07

7,968.0 89.32 359.75 5,916.5 2,222.1 1.162,222.1 676.3  0.21

8,062.0 89.03 1.53 5,917.9 2,316.1 1.922,316.1 677.4 -0.31

8,157.0 89.34 2.02 5,919.2 2,411.0 0.612,411.0 680.3  0.33

8,252.0 89.85 1.89 5,919.9 2,506.0 0.552,506.0 683.6  0.54

8,346.0 88.24 2.55 5,921.4 2,599.9 1.852,599.9 687.2 -1.71

8,441.0 88.35 2.59 5,924.3 2,694.7 0.122,694.7 691.5  0.12

8,536.0 88.31 0.95 5,927.0 2,789.7 1.732,789.7 694.4 -0.04

8,631.0 90.94 1.08 5,927.7 2,884.6 2.772,884.6 696.1  2.77

8,724.0 91.82 0.44 5,925.4 2,977.6 1.172,977.6 697.3  0.95

8,817.0 90.63 3.08 5,923.4 3,070.5 3.113,070.5 700.2 -1.28

8,910.0 91.10 1.09 5,922.0 3,163.4 2.203,163.4 703.5  0.51

9,003.0 91.82 1.90 5,919.7 3,256.4 1.173,256.4 706.0  0.77

9,096.0 90.86 2.40 5,917.5 3,349.3 1.163,349.3 709.5 -1.03

9,189.0 87.52 0.75 5,918.8 3,442.2 4.013,442.2 712.0 -3.59

9,282.0 86.43 359.11 5,923.7 3,535.1 2.123,535.1 711.9 -1.17

9,375.0 90.02 0.03 5,926.6 3,628.0 3.983,628.0 711.2  3.86

9,469.0 91.36 358.19 5,925.5 3,722.0 2.423,722.0 709.7  1.43

9,562.0 90.71 0.04 5,923.8 3,815.0 2.113,815.0 708.3 -0.70

9,656.0 90.01 359.04 5,923.2 3,909.0 1.303,909.0 707.6 -0.74

9,749.0 91.23 359.81 5,922.2 4,002.0 1.554,002.0 706.6  1.31

9,843.0 91.03 359.84 5,920.3 4,095.9 0.224,095.9 706.3 -0.21

9,936.0 91.30 357.31 5,918.4 4,188.9 2.744,188.9 704.0  0.29

10,030.0 91.52 356.86 5,916.1 4,282.7 0.534,282.7 699.2  0.23

10,123.0 91.44 0.68 5,913.7 4,375.7 4.114,375.7 697.2 -0.09

10,217.0 90.49 0.88 5,912.1 4,469.6 1.034,469.6 698.5 -1.01

10,311.0 90.44 359.19 5,911.4 4,563.6 1.804,563.6 698.6 -0.05

10,404.0 90.16 359.48 5,910.9 4,656.6 0.434,656.6 697.5 -0.30

10,498.0 89.73 357.46 5,911.0 4,750.6 2.204,750.6 695.0 -0.46

10,591.0 89.03 356.48 5,912.0 4,843.4 1.294,843.4 690.1 -0.75
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S30-T10N-R58W

Survey Report

Well:

Wellbore:

RAZOR FEDERAL 30K-1908

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4849.2usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4849.2usft

North Reference:

Well RAZOR FEDERAL 30K-1908

True

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usf

+N/-S

(usft)

Survey

Vertical 

Depth

(usft)

Formations / 

Comments

Build

Rate

(°/100u

10,685.0 90.77 358.75 5,912.1 4,937.4 3.044,937.4 686.2  1.85

10,778.0 90.95 359.48 5,910.7 5,030.3 0.815,030.3 684.7  0.19

10,872.0 89.15 0.52 5,910.7 5,124.3 2.215,124.3 684.7 -1.91

10,965.0 89.21 358.42 5,912.0 5,217.3 2.265,217.3 683.9  0.06

11,059.0 89.98 358.16 5,912.7 5,311.3 0.865,311.3 681.1  0.82

11,152.0 90.58 358.11 5,912.2 5,404.2 0.655,404.2 678.0  0.65

11,246.0 87.48 357.91 5,913.8 5,498.1 3.305,498.1 674.8 -3.30

11,339.0 88.23 359.61 5,917.3 5,591.0 2.005,591.0 672.8  0.81

11,433.0 89.79 0.13 5,918.9 5,685.0 1.755,685.0 672.6  1.66

11,526.0 89.92 1.45 5,919.1 5,778.0 1.435,778.0 673.8  0.14

11,620.0 89.00 359.73 5,920.0 5,872.0 2.085,872.0 674.8 -0.98

11,714.0 89.97 359.91 5,920.9 5,966.0 1.055,966.0 674.5  1.03

11,807.0 91.58 0.34 5,919.6 6,059.0 1.796,059.0 674.7  1.73

11,901.0 92.01 0.08 5,916.7 6,152.9 0.536,152.9 675.1  0.46

11,994.0 91.03 1.28 5,914.2 6,245.9 1.676,245.9 676.2 -1.05

12,088.0 89.42 1.60 5,913.8 6,339.9 1.756,339.9 678.5 -1.71

12,181.0 89.41 0.11 5,914.8 6,432.8 1.606,432.8 679.9 -0.01

12,275.0 89.70 1.74 5,915.5 6,526.8 1.766,526.8 681.4  0.31

12,369.0 90.42 0.65 5,915.4 6,620.8 1.396,620.8 683.4  0.77

12,462.0 87.63 358.92 5,917.0 6,713.8 3.536,713.8 683.0 -3.00

12,556.0 87.42 358.72 5,921.1 6,807.7 0.316,807.7 681.1 -0.22

12,650.0 87.39 356.72 5,925.3 6,901.5 2.136,901.5 677.4 -0.03

12,743.0 87.92 358.39 5,929.1 6,994.3 1.886,994.3 673.4  0.57

12,837.0 89.47 359.31 5,931.3 7,088.3 1.927,088.3 671.5  1.65

12,930.0 90.23 359.08 5,931.5 7,181.3 0.857,181.3 670.2  0.82

13,024.0 90.60 0.02 5,930.8 7,275.3 1.077,275.3 669.5  0.39

13,118.0 90.18 358.44 5,930.2 7,369.2 1.747,369.2 668.2 -0.45

13,211.0 90.09 357.91 5,930.0 7,462.2 0.587,462.2 665.3 -0.10

13,305.0 90.31 358.20 5,929.6 7,556.1 0.397,556.1 662.1  0.23

13,398.0 90.37 358.08 5,929.1 7,649.1 0.147,649.1 659.0  0.06

13,492.0 90.37 358.58 5,928.5 7,743.0 0.537,743.0 656.3  0.00

13,585.0 90.18 358.91 5,928.0 7,836.0 0.417,836.0 654.3 -0.20

13,679.0 90.54 358.79 5,927.4 7,930.0 0.407,930.0 652.4  0.38

13,772.0 90.47 357.27 5,926.6 8,022.9 1.648,022.9 649.2 -0.08

13,855.0 91.38 358.07 5,925.3 8,105.9 1.468,105.9 645.8 LAST CES SURVEY @ 13,855' MD 1.10

13,905.0 91.38 358.07 5,924.1 8,155.8 0.008,155.8 644.1 PTB @ 13,905' MD - 107' FNL & 2432' FWL 0.00
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S30-T10N-R58W

Survey Report

Well:

Wellbore:

RAZOR FEDERAL 30K-1908

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4849.2usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4849.2usft

North Reference:

Well RAZOR FEDERAL 30K-1908

True

Target Name

     - hit/miss target

     - Shape

TVD

(usft)

Northing

(usft)

Easting

(usft)

+N/-S

(usft)

+E/-W

(usft)

Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

RAZ FED 30K-1908 PBHL 5,912.0 1,549,471.39 3,440,663.758,160.5 684.9 0.00  0.00 40.830817 -103.907578

- survey misses target center by 42.8usft at 13905.0usft MD (5924.1 TVD, 8155.8 N, 644.1 E)
- Point

RAZ FED 30K-1908 PBHL 2 5,892.0 1,549,471.39 3,440,663.758,160.5 684.9 0.00  0.00 40.830817 -103.907578

- survey misses target center by 52.1usft at 13905.0usft MD (5924.1 TVD, 8155.8 N, 644.1 E)
- Point

Vertical 

Depth

(usft)

Measured 

Depth

(usft)

Casing

Diameter

(")

Hole

Diameter

(")Name

Casing Points

7" (2588' FWL & 2399' FNL)5,892.46,315.0 0 0

Measured

Depth

(usft)

Vertical

Depth

(usft)
+E/-W

(usft)

+N/-S

(usft)

Local Coordinates

Comment

Survey Annotations

13,855.0 5,925.3 8,105.9 645.8 LAST CES SURVEY @ 13,855' MD

13,905.0 5,924.1 8,155.8 644.1 PTB @ 13,905' MD

13,905.0 5,924.1 8,155.8 644.1 107' FNL & 2432' FWL

Approved By:Checked By: Date:
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