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Survey Report

' \ •' * - . - -r

Company: Mack Energy Local Co-ordinate Reference: Site Sec 22 T15S R29E
Project: Chaves County TVD Reference: KB=17.5 @ 3882.40ft ]
Site: ; Sec 22 T15S R29E MD Reference: KB=17.5 @ 3882.40ft i
Well: Thunder Bay Federal Com #1H 17.5 KB North Reference: Grid i
Wellbore: Lateral Survey Calculation Method: Minimum Curvature j
Design: Lateral Database: EDM 5000.1 i

Project Chaves County • -

Map System: US State Plane 1983 System Oatum: Mean Sea Level
Geo Datum: North American Datum 1983

Map Zone: New Mexico Eastern Zone

Site Sec 22 T15S R29E

Site Position: Northing: 730,830.07 usft Latitude: 33.008658
From: Map Easting: 837,519.31 usft Longitude: -104,019575
Position Uncertainty: 0.00 ft Slot Radius: 13-3/16 " Grid Convergence: 0.17 *

Well Thunder Bay Federal Com S1H 17.5 KB

Well Position ♦N/-S 0.00 ft Northing: 730,830.07 usft Latitude: 33.008658
♦E/-W 0.00 ft Easting: 637,519.31 usft Longitude: -104.019575

Position Uncertainty 0.00 ft Wellhead Elevation: 0.00 ft Ground Level: 3,844.90 ft

Wellbore Lateral

Magnetics Model Name Sample Oats Declination

n
Dip Angle

O
Field Strength 

(nT)

HDGM 8/20/2018 7.38 80.72 48,269

Design

Audit Notes:

Vbrslon:

Vertical Section:

lateral

t.O Phase:

Depth From (TVD)
(ft)

0.00

ACTUAL

♦N/-S
(ft)

0 00

Tie On Oepth:

♦e-W 
(ft)

0.00

2,439.00

Direction

n
178.14

Survey Program Date 7/5/2018

From To
(ft) (ft) 8urvey (Wellbore) Tool Name Description

94.00 2,439.00 Survey #1 (Pilot) MWD MWD * Standard
2,506.00 8,328.00 Survey #1 (Lateral) MWD MWD - Standard

Survey

Measured Vertical Vertical Dogleg 8uild TUm
Depth Inclination Azimuth Depth ♦N/-S ♦E/-W Section Rate Rate Rate

(ft) n n (ft) (ft) (ft) (ft) (VlOOusft) (VIOOusft) (VIOOusft)

2.439.00 0.09 296.37 2.438.49 -1.77 -1.10 1.73 0.00 0.00 0.00
2.508.00 0.28 208.81 2.505.49 -1.88 -1.21 1.84 0.41 0.25 -133.67

1st Lateral MWD Survey

2,565.00 0.92 147.66 2,564.49 -2.40 -1.02 2.37 1.39 1.12 -100.25
2,598.00 2.95 156.62 2.595.47 -3.34 -0.57 3.32 6.60 6.55 28.90
2.628.00 6.42 158 03 2.827.36 -5.76 0.43 5.77 10 85 10.84 4.41

2,722.00 15.30 170.16 2.719.59 -22.89 4.52 23.02 9.70 9.45 12.90
2,817.00 20.84 172.97 2.809.88 -52.03 8.73 52.29 5.90 5.83 2.98
2.912.00 24.92 173.87 2,897.38 -88.71 13.01 89.09 4.30 4.29 0.74
3.006.00 31.98 174.02 2,979.99 -133.19 17,79 133.70 7.49 7.49 0.37
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Survey Report

Company: Mack Energy Local Co-ordinate Reference: Site Sec 22 T15S R2SE
Project: Chaves County TVD Reference: KB=17.5@ 3862.40ft
Site: Sec 22 T15S R29E MD Reference: KB=17.5 @ 3862.40ft
Well: Thunder Bay Federal Com 01H 17.5 KB North Reference: Grid

Wellbore: Lateral Survey Calculation Method: Minimum Curvature
Design: lateral Database: EDM 5000.1

Survey

Measured Vertical Vsrtical Dogleg Build Turn
Depth Inclination Azimuth Depth ♦N/-8 +B-W Section Rate Rate Rate
W n n (ft) (ft) (ft) (ft) (VlOOusft) (VlOOusft) (MOOusft)

3.101.00 38.86 174.90 3,057.37 -187.95 23.07 188.60 7.28 7.26 0.93

3,196.00 47.34 173.85 3,128.67 -252.48 29.47 253.31 8.98 8.93 -1.11
3,291.00 53.23 173.58 3,187.35 -325.09 37.47 328.14 8.20 6.20 •0.28
3.300.00 53.98 173.85 3,192.69 -332.29 38.27 333.36 8.68 8.33 3.00
3.322.00 55.16 173.58 3.205.44 -350.11 40.23 351.23 5.46 5.38 -1.23
3,337.00 55.69 173.93 3.213.95 -362.39 41.57 363.54 4.02 3.53 2.33

3,353.00 58.09 173.50 3.222.92 -375.55 43.02 378.75 3.35 2.50 -2.69
3,368.00 58.57 173.23 3,231.24 -387.95 44.47 389.19 3.53 3.20 -1.80
3,384.00 56.97 173.23 3.240.01 -401.24 46.04 402.53 2.50 2.50 0.00
3,400.00 58.33 173.87 3,248.57 -414.67 47.59 418.00 8.81 8.50 2.75
3,479.00 67.78 176.75 3,284.33 -484.78 53.38 486.24 12.45 11.96 3.90

3,574.00 76.35 177.80 3,313.56 -574.98 57.65 576.53 9.08 9.02 1.11
3.668.00 84.04 179.56 3,329.56 -667.49 59.77 669.08 8.39 8.18 1.87
3,762.00 90.51 180.44 3,334.02 -761.33 59.77 762.87 6.95 8.88 0.94
3,856.00 90.15 179.91 3.333.48 -855.33 59.48 856.81 0.88 -0.38 -0.56
3,951.00 89.54 178.33 3,333.74 -950.32 60.94 951.79 1.78 -0.64 -1.66

4,045.00 91.30 177.71 3,333.05 -1,044.25 64.19 1.045.79 1.99 1.87 -0.66
4,140.00 89.71 177.71 3,332.21 -1,139.17 67.98 1,140.78 1.87 -1.87 0.00
4,235.00 87.30 178.24 3.334.69 -1,234.07 71.34 1,235.74 2.60 -2.54 0 56
4,329.00 88.70 178.51 3.337.97 -1.327.97 74.00 1.329.68 1.52 1.49 0.26
4.424.00 90.68 178.33 3.338.49 -1,422.93 76.62 1,424.67 2.09 2.08 -0.19

4.518.00 89.78 180.35 3,338.13 -1,516.92 77.70 1,518.64 2.36 -0.98 2.15
4,612.00 91.38 180.44 3,337.19 -1,610.91 77.05 1,612.56 1.73 1.72 0.10
4.707.00 91.16 180.61 3,335.09 -1,705.88 76.18 1,707.46 0.29 -0.23 0.18
4,801.00 90.33 180.44 3,333.88 -1,799.87 75.32 1,801.37 0.90 -0.88 •0.18
4,895.00 89.01 179.21 3.334.40 -1,893.86 75.61 1.895.32 1.92 -1.40 -1.31

4,989.00 88.88 179.30 3,336.14 -1,987.84 76.83 1,989.29 0.17 -0.14 0.10
5,084 00 89.93 179.30 3,337.12 -2,082.83 77.99 2,084.26 1.11 1.11 0.00
5,178.00 89.32 178.94 3,337.74 -2,178.81 79.44 2.178.24 0.75 -0.65 -0.38
5,273.00 91.12 180.09 3,337.37 -2.271.80 80.24 2.273.21 2.25 1.69 1.21
5,388.00 90.73 179.47 3.335-64 -2.366.79 80.61 2,368.16 0.77 -0.41 -0.85

5,482.00 89.10 178.68 3,335.98 -2,460.77 82.12 2,462.14 1.93 -1.73 •0.84
5,557.00 68.35 178.68 3,336.09 -2,555.72 84.31 2,557.11 0.79 -0.79 0.00
5.651.00 89.23 179.12 3.340.08 •2,649.68 80.11 2,651.08 1.05 0.94 0 47
5,671.00 89.71 179.03 3,340.26 -2,669.68 86.44 2,671.08 2.44 2.40 -0.45
5,786.00 90.20 178.88 3,340.34 -2,784.68 88.19 2,766.07 0 55 0.52 -018

5,860.00 68.70 180.18 3,341.24 -2,858.65 88.97 2.860.03 2.13 -1.60 1.40
5,955.00 90.68 180.35 3,341.75 -2.953.64 88.53 2,954.96 2.09 2.08 0.18
6,049.00 90.81 181.32 3,340.53 -3,047.83 87.17 3.048.65 1.04 0.14 1.03
6,143.00 89.93 180.00 3.339.92 -3,141.61 66.08 3,142.75 1.69 -0.94 -1.40
8,237.00 91.65 179.03 3.338.63 •3,235.60 86.88 3,238.71 2 10 1.63 -1.03

6.331.00 90.37 17921 3,336 97 -3.329.57 88.32 3,330.68 1 38 -1.36 0.19
6,426.00 89.01 179.65 3,337.48 -3,424.56 89.27 3,425.65 1.50 -1.43 0.46
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Survey Report

Company: Mack Energy Local Co-ordinate Reference: Site Sec 22 T15S R29E

Project Chaves County TVD Reference: KB=17.5 @ 3862.40ft

Site: Sec22T15S R29E MD Reference: KB=17.5 @ 3882.40ft

Well: Thunder Bay Federal Com #1H 17.5 KB North Reference: Grid

Wellbore: Lateral Survey Calculation Method: Minimum Curvature

Design: Lateral Database: EDM 5000.1

Survey

Measured Vertical vertical Dogleg Build Turn

Depth Inclination Azimuth Depth +N/-S ♦E/-W Section Rato Rata Rate

(ft) n n (ft) (ft) (ft) (ft) (YlOOusft) (VIOOusft) (•/tOOueft)

8,522.00 90.37 179.47 3,338.00 -3,520.55 90.00 3,521.82 1.43 1.42 -0.19

8,818.00 90.42 178.77 3,337.36 -3,814.54 91.45 3,615.60 0.75 0.05 -0.74

6,711.00 91.34 178.68 3,335.90 -3,709.50 93.56 3,710.59 0.97 0.97 -0.09

8,805.00 89.80 178.33 3,334.96 -3,803.47 96.01 3,804.58 1.68 -1.64 -0.37

8.899.00 92.18 179.03 3,333.34 -3,897.42 98.18 3,898.55 2.64 2.53 0.74

8,994.00 91.16 179.74 3,330.57 -3,992.37 99.20 3,993.49 1.31 -1.07 0.75

7,088.00 90.24 178.24 3,329.42 -4,086.35 100.85 4,087.47 1.87 -0.98 -1.60

7,183.00 89.58 178.94 3,329.57 -4,181.32 103.19 4.182.46 1.01 -0.89 0.74

7,278.00 90.51 178.77 3,329.50 -4,276.30 105.09 4,277.45 1.00 0.98 -0.18

7,373.00 89.85 180.70 3,329.20 -4,371.29 105.53 4,372.41 2.15 -0.69 2.03

7,467.00 91.89 181.32 3,327.93 -4,485.28 103.87 4,466.28 2.07 1.98 0.66

7,562.00 90.64 180.97 3,328.00 -4,560.22 101.97 4,561.13 1.17 -1.11 -0.37

7,857.00 91.25 179.21 3,324.44 -4,655.20 101.83 4,656.08 1.86 0.64 -1.85

7,752.00 89.93 179.12 3,323.46 -4,750.19 103.21 4,751.03 1.39 -1.39 -0.09

7,847.00 91.03 178.77 3,322.66 -4,845.17 104.96 4,848.02 1.22 1.16 -0.37

7,942.00 90.95 177.45 3,321.02 -4,940.10 108.09 4,941.00 1.39 -0.08 -1.39

6,037.00 90.07 178.59 3,320.17 -5,035.04 111.37 5,036.00 1.52 -0.93 1.20

8,132.00 89.63 179.12 3,320.42 -5,130.02 113.27 5,130.99 0.73 -0.48 0.56

8,226.00 90.24 180.09 3,320.53 -5,224.01 113.92 5,224.96 1.22 0.65 1.03

8,284.00 91.21 180.35 3,319.80 -5,282.01 113.70 5,282.91 1.73 1.87 0.45

Last Lateral MWD Survey 8284 MD/3319.8 TVD -6282.01 S 113.7 E N: 726648.0 E: 637633.0

8,328.00 91.21 180.35 3,318.87 -5,328.00 113.43 5.326.87 0.00 0.00 0.00

Lateral PT8 8328 MO/3318^7 TVD -6326.89 S 113.43 E N: 728504.0 E: 637632.7

8urvey Annotations

Measured
Depth

(ft)

2.508.00
8.284.00
8.328.00

Vertical
Depth

(ft)

2,505.49
3,319.80
3,318.87

Local Coordinates

+N/-S
(ft)

-1.88
-5,282.01
-5,328.00

♦E/-W
(ft)

-1.21
113.70
113.43

Comment

1st Lateral MWD Survey 
Last Lateral MWD Survey 8284 MD/3319.8 TVD -5282.01 S 113.7 E N: 725548 
Lateral PTB 8328 MD/3318.87 TVD -5325.99 S 113.43 E N: 725504.0 E: 83783

Checked By: Approved By: Date:
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