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Azimuths to True North
Magnetic North: 7.57°

Magnetic Field
Strength: 52894.3snT

Dip Angle: 67.33°
Date: 2/13/2016

Model: HDGM

T M

Project: Weld County, CO
Site: S7-T10N-R57W
Well: HORSETAIL FED #07F-0640

Wellbore: OH
Design: FINAL

FINAL
HORSETAIL FED #07F-0640

160537 165011; LR
21' KB @ 4920.00usft

Ground Level @ 4899.00
North American Datum 1983

Well HORSETAIL FED #07F-0640, True North

Type Target Azimuth Origin Type N/S E/W From TVD
User No Target (Freehand) 359.21 Slot 0.00 0.00 0.00

Name TVD +N/-S +E/-W Latitude Longitude
FED 07F-0640 PBHL 2.13 5935.00 7327.43 -68.37 40.873711 -103.795981
FED 07F-0640 PBHL 5951.00 7327.43 -68.37 40.873711 -103.795981
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CASING DETAILS

TVD MD Name
5922.04 13551.60 Liner Casing (2279' FWL, 589' FNL)

WELL DETAILS: HORSETAIL FED #07F-0640

Ground Level: 4899.00
+N/-S +E/-W Northing Easting Latittude Longitude
0.00 0.00 1558345.98 3471450.81 40.853600 -103.795733

FED 07F-0640 PBHL 2.13

Liner Casing (2279' FWL, 589' FNL)

100' FROM MID LINE
45' NORTH OF SHL

MID LINE



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S7-T10N-R57W

Survey Report

Well:

Wellbore:

HORSETAIL FED #07F-0640

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4920.00usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4920.00usft

North Reference:

Well HORSETAIL FED #07F-0640

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:

S7-T10N-R57W

usft

Lat/Long usft

usft

°1.10Slot Radius: "13-3/16

1,558,398.55

3,469,859.44

0.00

40.853828

-103.801481

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

usft

+E/-W

+N/-S

Position Uncertainty

usft

usft

usftGround Level:

HORSETAIL FED #07F-0640

usft

usft

0.00

0.00

1,558,345.98

3,471,450.81

4,899.00Wellhead Elevation: 0.00 usft0.00

40.853600

-103.795733

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

OH

Model NameMagnetics

HDGM 2/13/2016 7.57 67.33 52,894

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: 0.00

359.210.000.000.00

From

(usft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(usft)

Date 5/11/2016

MWD+IFR1+MS MWD + IFR1 + Multi-Station Correction181.00 13,590.00 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

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00  0.00

181.00 0.33 80.30 181.00 0.08 0.180.09 0.51  0.18

273.00 0.11 70.62 273.00 0.15 0.240.16 0.86 -0.24

364.00 0.60 108.00 364.00 0.02 0.570.04 1.39  0.54

455.00 1.74 185.86 454.98 -1.50 1.89-1.48 1.71  1.25

547.00 4.00 181.56 546.86 -6.10 2.47-6.08 1.48  2.46

639.00 7.04 179.84 638.42 -14.94 3.31-14.92 1.40  3.30

731.00 7.75 184.65 729.66 -26.75 1.02-26.74 0.92  0.77

822.00 7.28 181.99 819.87 -38.62 0.64-38.62 0.22 -0.52

914.00 6.55 183.37 911.20 -49.68 0.81-49.69 -0.29 -0.79

1,005.00 6.16 181.86 1,001.65 -59.73 0.47-59.75 -0.75 -0.43

1,097.00 8.30 181.65 1,092.91 -71.30 2.33-71.32 -1.11  2.33

1,189.00 8.73 180.72 1,183.89 -84.91 0.49-84.94 -1.39  0.47
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S7-T10N-R57W

Survey Report

Well:

Wellbore:

HORSETAIL FED #07F-0640

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4920.00usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4920.00usft

North Reference:

Well HORSETAIL FED #07F-0640

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

1,280.00 8.78 180.16 1,273.83 -98.76 0.11-98.79 -1.49  0.05

1,372.00 8.87 179.93 1,364.74 -112.87 0.11-112.90 -1.50  0.10

1,464.00 8.92 181.66 1,455.64 -127.09 0.30-127.13 -1.70  0.05

1,556.00 9.02 182.74 1,546.51 -141.41 0.21-141.46 -2.25  0.11

1,647.00 9.64 182.69 1,636.31 -156.14 0.68-156.20 -2.95  0.68

1,738.00 8.83 181.49 1,726.13 -170.72 0.91-170.79 -3.49 -0.89

1,831.00 6.71 182.93 1,818.27 -183.28 2.29-183.35 -3.95 -2.28

1,922.00 5.95 184.48 1,908.71 -193.28 0.86-193.36 -4.59 -0.84

1,935.00 5.52 185.01 1,921.65 -194.57 3.33-194.66 -4.70 -3.31

2,070.00 3.82 185.63 2,056.20 -205.50 1.26-205.60 -5.71 -1.26

2,165.00 6.25 200.67 2,150.83 -213.46 2.89-213.59 -7.84  2.56

2,260.00 9.03 203.08 2,244.97 -225.10 2.95-225.29 -12.59  2.93

2,355.00 10.67 196.78 2,338.57 -240.30 2.06-240.57 -18.06  1.73

2,449.00 9.96 193.40 2,431.05 -256.48 0.99-256.81 -22.45 -0.76

2,567.00 9.47 189.92 2,547.36 -275.91 0.65-276.30 -26.49 -0.42

2,661.00 9.20 189.84 2,640.12 -290.89 0.29-291.32 -29.11 -0.29

2,756.00 8.57 190.86 2,733.98 -305.29 0.68-305.76 -31.74 -0.66

2,850.00 10.15 185.36 2,826.73 -320.38 1.93-320.88 -33.83  1.68

2,944.00 9.73 185.66 2,919.31 -336.51 0.45-337.03 -35.39 -0.45

3,039.00 9.38 186.47 3,013.00 -352.17 0.39-352.71 -37.05 -0.37

3,134.00 8.92 186.86 3,106.79 -367.15 0.49-367.72 -38.80 -0.48

3,228.00 8.32 187.26 3,199.72 -381.10 0.64-381.70 -40.53 -0.64

3,323.00 7.58 186.69 3,293.81 -394.12 0.78-394.74 -42.13 -0.78

3,417.00 7.24 187.12 3,387.03 -406.14 0.37-406.78 -43.59 -0.36

3,511.00 6.94 185.93 3,480.31 -417.64 0.36-418.30 -44.91 -0.32

3,605.00 8.21 174.68 3,573.49 -429.98 2.07-430.64 -44.87  1.35

3,700.00 8.14 175.05 3,667.52 -443.45 0.09-444.09 -43.67 -0.07

3,794.00 7.83 175.16 3,760.61 -456.47 0.33-457.10 -42.55 -0.33

3,890.00 7.24 174.55 3,855.78 -469.02 0.62-469.64 -41.42 -0.61

3,985.00 6.92 176.70 3,950.06 -480.71 0.44-481.31 -40.53 -0.34

4,079.00 6.59 177.24 4,043.41 -491.75 0.36-492.35 -39.94 -0.35

4,173.00 8.47 181.35 4,136.59 -504.06 2.08-504.66 -39.84  2.00

4,267.00 8.42 181.21 4,229.57 -517.86 0.06-518.46 -40.15 -0.05

4,362.00 8.13 182.28 4,323.58 -531.52 0.35-532.13 -40.57 -0.31

4,457.00 8.18 182.42 4,417.62 -544.97 0.06-545.59 -41.12  0.05

4,551.00 7.58 185.08 4,510.74 -557.82 0.75-558.45 -41.95 -0.64

4,644.00 7.07 185.18 4,602.98 -569.61 0.55-570.26 -43.01 -0.55

4,739.00 5.58 182.17 4,697.40 -580.04 1.61-580.70 -43.71 -1.57

4,833.00 3.26 190.59 4,791.11 -587.23 2.56-587.89 -44.38 -2.47

4,926.00 3.39 191.05 4,883.95 -592.51 0.14-593.19 -45.39  0.14

5,020.00 0.64 184.65 4,977.89 -595.75 2.93-596.44 -45.97 -2.93

5,115.00 0.71 219.70 5,072.88 -596.73 0.43-597.42 -46.38  0.07

5,209.00 0.97 224.53 5,166.87 -597.73 0.29-598.44 -47.31  0.28

5,303.00 10.36 358.70 5,260.39 -589.81 11.76-590.53 -48.07  9.99

5,398.00 23.89 1.87 5,350.97 -561.93 14.27-562.64 -47.63  14.24

5,493.00 27.59 359.36 5,436.53 -520.70 4.06-521.40 -47.25  3.89

5,587.00 30.33 357.92 5,518.77 -475.19 3.01-475.90 -48.35  2.91

5,681.00 36.68 359.45 5,597.11 -423.33 6.81-424.06 -49.49  6.76

5,775.00 46.53 357.81 5,667.31 -361.00 10.54-361.74 -51.06  10.48

5,822.00 46.52 357.24 5,699.65 -326.91 0.88-327.67 -52.54 -0.02

5,869.00 46.27 356.70 5,732.07 -292.91 0.99-293.68 -54.33 -0.53

5,916.00 48.68 357.42 5,763.83 -258.29 5.25-259.09 -56.11  5.13

5,962.00 52.02 358.26 5,793.18 -222.89 7.40-223.70 -57.43  7.26
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S7-T10N-R57W

Survey Report

Well:

Wellbore:

HORSETAIL FED #07F-0640

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4920.00usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4920.00usft

North Reference:

Well HORSETAIL FED #07F-0640

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

6,009.00 55.05 357.93 5,821.11 -185.11 6.47-185.93 -58.69  6.45

6,056.00 56.85 357.89 5,847.43 -146.17 3.83-147.02 -60.11  3.83

6,103.00 61.05 359.72 5,871.66 -105.92 9.54-106.77 -60.94  8.94

6,150.00 66.76 2.23 5,892.33 -63.76 13.06-64.59 -60.20  12.15

6,197.00 72.44 1.86 5,908.71 -19.78 12.11-20.59 -58.63  12.09

6,244.00 77.00 0.09 5,921.09 25.53 10.3624.73 -57.87  9.70

6,291.00 82.24 0.22 5,929.56 71.74 11.1570.95 -57.74  11.15

6,339.00 86.12 1.62 5,934.42 119.46 8.59118.68 -56.97  8.08

6,389.80 88.23 0.82 5,936.93 170.16 4.44169.41 -55.89 BTM MARKER JOINT 6389.8'(2228' FWL, 2423' FNL) 4.15

6,433.00 90.02 0.14 5,937.59 213.34 4.44212.60 -55.53  4.15

6,528.00 90.13 359.73 5,937.46 308.34 0.45307.60 -55.64  0.12

6,622.00 90.13 359.28 5,937.25 402.33 0.48401.59 -56.45  0.00

6,714.00 90.22 359.36 5,936.97 494.33 0.13493.59 -57.54  0.10

6,808.00 89.77 358.86 5,936.98 588.33 0.72587.57 -59.00 -0.48

6,903.00 89.61 357.77 5,937.49 683.32 1.16682.53 -61.80 -0.17

6,997.00 90.80 0.13 5,937.16 777.31 2.81776.51 -63.52  1.27

7,091.00 90.33 359.39 5,936.23 871.30 0.93870.50 -63.91 -0.50

7,184.00 90.58 359.41 5,935.49 964.29 0.27963.49 -64.89  0.27

7,277.00 90.77 358.49 5,934.39 1,057.29 1.011,056.47 -66.59  0.20

7,372.00 90.07 1.26 5,933.70 1,152.27 3.011,151.46 -66.80 -0.74

7,466.00 90.15 1.37 5,933.52 1,246.20 0.141,245.43 -64.64  0.09

7,559.00 89.77 0.49 5,933.58 1,339.16 1.031,338.42 -63.13 -0.41

7,653.00 89.42 0.40 5,934.25 1,433.14 0.381,432.41 -62.40 -0.37

7,747.00 89.59 0.37 5,935.06 1,527.11 0.181,526.41 -61.77  0.18

7,841.00 89.27 0.10 5,935.99 1,621.09 0.451,620.40 -61.38 -0.34

7,935.00 90.42 1.23 5,936.25 1,715.06 1.721,714.39 -60.29  1.22

8,030.00 90.42 0.27 5,935.55 1,810.02 1.011,809.38 -59.05  0.00

8,125.00 90.66 1.19 5,934.66 1,904.98 1.001,904.37 -57.84  0.25

8,220.00 90.54 0.93 5,933.66 1,999.93 0.301,999.34 -56.08 -0.13

8,315.00 88.96 1.18 5,934.08 2,094.87 1.682,094.32 -54.33 -1.66

8,407.00 89.28 1.80 5,935.49 2,186.79 0.762,186.28 -51.94  0.35

8,498.00 89.02 1.81 5,936.84 2,277.69 0.292,277.23 -49.07 -0.29

8,589.00 89.27 359.75 5,938.20 2,368.64 2.282,368.20 -47.84  0.27

8,681.00 89.04 359.81 5,939.55 2,460.62 0.262,460.19 -48.19 -0.25

8,773.00 88.76 359.52 5,941.32 2,552.60 0.442,552.17 -48.73 -0.30

8,865.00 88.13 0.05 5,943.82 2,644.56 0.892,644.14 -49.07 -0.68

8,956.00 90.35 0.69 5,945.02 2,735.53 2.542,735.12 -48.48  2.44

9,048.00 90.02 1.83 5,944.73 2,827.47 1.292,827.10 -46.46 -0.36

9,139.00 89.70 2.14 5,944.95 2,918.36 0.492,918.04 -43.31 -0.35

9,231.00 89.51 0.13 5,945.58 3,010.30 2.193,010.02 -41.49 -0.21

9,323.00 88.73 0.34 5,947.00 3,102.28 0.883,102.01 -41.11 -0.85

9,414.00 90.07 359.11 5,947.95 3,193.27 2.003,193.00 -41.55  1.47

9,506.00 89.96 359.66 5,947.93 3,285.26 0.613,284.99 -42.53 -0.12

9,598.00 89.28 358.82 5,948.54 3,377.26 1.173,376.98 -43.75 -0.74

9,690.00 91.27 359.01 5,948.09 3,469.25 2.173,468.96 -45.50  2.16

9,781.00 91.30 359.13 5,946.05 3,560.23 0.143,559.92 -46.97  0.03

9,872.00 91.01 358.28 5,944.22 3,651.21 0.993,650.88 -49.03 -0.32

9,964.00 91.30 358.50 5,942.36 3,743.18 0.403,742.82 -51.61  0.32

10,056.00 91.50 358.51 5,940.12 3,835.15 0.223,834.77 -54.01  0.22

10,148.00 90.17 358.78 5,938.78 3,927.13 1.483,926.73 -56.19 -1.45

10,240.00 90.08 358.41 5,938.58 4,019.12 0.414,018.70 -58.44 -0.10

10,335.00 89.47 357.71 5,938.95 4,114.10 0.984,113.64 -61.66 -0.64

10,429.00 89.42 359.49 5,939.86 4,208.09 1.894,207.61 -63.96 -0.05
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S7-T10N-R57W

Survey Report

Well:

Wellbore:

HORSETAIL FED #07F-0640

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4920.00usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4920.00usft

North Reference:

Well HORSETAIL FED #07F-0640

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

10,524.00 89.77 359.48 5,940.53 4,303.09 0.374,302.60 -64.81  0.37

10,619.00 89.41 359.42 5,941.21 4,398.08 0.384,397.59 -65.72 -0.38

10,714.00 90.22 359.30 5,941.52 4,493.08 0.864,492.59 -66.78  0.85

10,808.00 90.09 359.61 5,941.26 4,587.08 0.364,586.58 -67.68 -0.14

10,904.00 87.93 359.36 5,942.92 4,683.06 2.274,682.56 -68.54 -2.25

10,996.00 87.36 358.48 5,946.70 4,774.98 1.144,774.46 -70.27 -0.62

11,090.00 88.52 359.50 5,950.08 4,868.91 1.644,868.38 -71.93  1.23

11,185.00 90.82 1.51 5,950.63 4,963.88 3.224,963.37 -71.09  2.42

11,278.00 90.30 1.20 5,949.72 5,056.81 0.655,056.34 -68.89 -0.56

11,373.00 89.89 0.57 5,949.56 5,151.76 0.795,151.32 -67.42 -0.43

11,466.00 90.34 0.64 5,949.38 5,244.74 0.495,244.32 -66.44  0.48

11,561.00 89.42 358.44 5,949.57 5,339.73 2.515,339.31 -67.20 -0.97

11,655.00 90.36 359.90 5,949.75 5,433.72 1.855,433.30 -68.57  1.00

11,748.00 89.27 357.37 5,950.05 5,526.71 2.965,526.26 -70.78 -1.17

11,840.00 90.39 358.80 5,950.33 5,618.69 1.975,618.20 -73.86  1.22

11,934.00 92.31 0.69 5,948.11 5,712.65 2.875,712.17 -74.27  2.04

12,028.00 92.36 0.60 5,944.28 5,806.54 0.115,806.08 -73.22  0.05

12,122.00 91.14 0.15 5,941.41 5,900.48 1.385,900.04 -72.60 -1.30

12,217.00 90.29 1.37 5,940.23 5,995.43 1.575,995.02 -71.34 -0.89

12,312.00 90.58 0.77 5,939.51 6,090.38 0.706,090.00 -69.57  0.31

12,407.00 90.69 359.89 5,938.45 6,185.35 0.936,184.99 -69.02  0.12

12,501.00 89.25 1.10 5,938.50 6,279.33 2.006,278.98 -68.21 -1.53

12,595.00 88.89 0.76 5,940.03 6,373.27 0.536,372.96 -66.68 -0.38

12,689.00 90.93 1.15 5,940.18 6,467.22 2.216,466.94 -65.12  2.17

12,784.00 91.17 0.94 5,938.43 6,562.16 0.346,561.91 -63.38  0.25

12,879.00 91.11 0.69 5,936.54 6,657.10 0.276,656.88 -62.03 -0.06

12,973.00 90.58 359.89 5,935.16 6,751.07 1.026,750.87 -61.56 -0.56

13,068.00 91.15 359.41 5,933.72 6,846.06 0.786,845.85 -62.14  0.60

13,163.00 91.60 358.61 5,931.44 6,941.03 0.976,940.81 -63.78  0.47

13,257.00 92.10 357.88 5,928.41 7,034.97 0.947,034.72 -66.66  0.53

13,351.00 92.76 358.09 5,924.42 7,128.86 0.747,128.57 -69.96  0.70

13,444.00 90.13 359.30 5,922.08 7,221.82 3.117,221.51 -72.07 -2.83

13,530.00 89.95 359.48 5,922.02 7,307.82 0.307,307.50 -72.99 LAST CES SURVEY @ 13,530' MD-0.21

13,590.00 89.95 359.48 5,922.07 7,367.82 0.007,367.50 -73.54 PTB @ 13,590' MD - TD @ 2281' FWL, 557' FNL 0.00
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

Whiting Petroleum Corporation

Weld County, CO

S7-T10N-R57W

Survey Report

Well:

Wellbore:

HORSETAIL FED #07F-0640

OH Survey Calculation Method: Minimum Curvature

21' KB @ 4920.00usft

Design: FINAL Database: USA EDM 5000 Multi Users DB

MD Reference: 21' KB @ 4920.00usft

North Reference:

Well HORSETAIL FED #07F-0640

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.

(°)

FED 07F-0640 PBHL 2.13 5,935.00 1,565,670.74 3,471,241.637,327.43 -68.37 0.00  0.00 40.873711 -103.795981

- survey misses target center by 24.22usft at 13530.00usft MD (5922.02 TVD, 7307.50 N, -72.99 E)
- Point

FED 07F-0640 PBHL 5,951.00 1,565,670.74 3,471,241.637,327.43 -68.37 0.00  0.00 40.873711 -103.795981

- survey misses target center by 35.47usft at 13530.00usft MD (5922.02 TVD, 7307.50 N, -72.99 E)
- Point

Vertical 

Depth

(usft)

Measured 

Depth

(usft)

Casing

Diameter

(")

Hole

Diameter

(")Name

Casing Points

Liner Casing (2279' FWL, 589' FNL)5,922.0413,551.60 0 0

Measured

Depth

(usft)

Vertical

Depth

(usft)
+E/-W

(usft)

+N/-S

(usft)

Local Coordinates

Comment

Survey Annotations

6,389.80 5,936.93 169.41 -55.89 BTM MARKER JOINT 6389.8'(2228' FWL, 2423' FNL)

13,530.00 5,922.02 7,307.50 -72.99 LAST CES SURVEY @ 13,530' MD

13,590.00 5,922.07 7,367.50 -73.54 PTB @ 13,590' MD

13,590.00 5,922.07 7,367.50 -73.54 TD @ 2281' FWL, 557' FNL

Approved By:Checked By: Date:
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