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Integrity Directional Services, LLC
Survey Report Integrity

^ Directional Services

Company:

Project:

Site:
Well:

Wellbore:

Design:

Legacy Reserves Operating

Lea County, NM

Sec 01, T 20 S, R 34 E
Lea Unit 51H

Wellbore #1

Wellbore #1

Local Co-ordinate Reference:

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method: 

Database:

Well Lea Unit 51H

KB=25' @ 3705.00ft

KB=25' @ 3705.00ft 
. Grid

Minimum Curvature

EDM 5000.1 Multi User Db

Project Lea County, NM

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

Map Zone: New Mexico Eastern Zone

Site Sec 01, T 20 S, R 34 E ................

Site Position: Northing: 581,763.7000 usft Latitude: 32.5966054
From: Map Easting: 795,728.6000 usft Longitude: -103.5073039
Position Uncertainty: 0.00 ft Slot Radius: 13-3/16 " Grid Convergence: 0.45°

Well Lea Unit 51H, ACTIVE
«Sf . n. .■

Well Position +N/-S 0.00 ft Northing: 581,763.7000 usfl Latitude: 32.5966054

+E/-W 0.00 ft Easting: 795,728.6000 usfl Longitude: -103.5073039

Position Uncertainty 0.00 ft Wellhead Elevation: 0.00 ft Ground Level: 3,680.00 fl

Wellbore Wellbore #1
. . V7V Its/ sa .-. ssr ■ ■ • Sft «3s . .me- •£

Magnetics Model Name Sample Date Declination Dip Angle Field Strength
’ ^ ' ." "'I-' o (nT)

HDGM 6/1/2017 6.73 60.58 48,307

; Design Wellbore #1

: Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth:

Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) (ft) n

0.00 0.00 0.00
I

Survey Program

From
(ft)

206.00

Date 6/26/2017

To
(ft) Survey (Wellbore)

16,282.00 IDS MWD Surveys (Wellbore #1)

Tool Name

MWD

Description

MWD - Standard

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(ft) n n (ft) (ft) (ft) (ft) («/100usft) P100usft) (®/1 OOusft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
206.00 0.70 56.60 205.99 0.69 1.05 -0.73 0.34 0.34 0.00

First IDS MWD Survey
389.00 0.70 85.50 388.98 1.40 3.10 -1.50 0.19 0.00 15.79
571.00 0.50 82.20 570.97 1.59 4.99 -1.76 0.11 -0.11 -1.81
752.00 0.70 103.80 751.96 1.43 6.85 -1.66 0.16 0.11 11.93

933.00 0.70 136.70 932.95 0.37 8.68 -0.66 0.22 0.00 18.18
1,114.00 0.50 167.20 1,113.94 -1.21 9.61 0.89 0.20 -0.11 16.85
1,297.00 0.20 165.50 1,296.94 -2.30 9.87 1.96 0.16 -0.16 -0.93
1,482.00 0.80 170.90 1,481.93 -3.88 10.16 3.54 0.32 0.32 2.92
1,672.00 0.90 205.70 1,671.91 -6.54 9.72 6.21 0.27 0.05 18.32
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Company:
Project:

Site:
Well:

Wellbore:

Design:

Legacy Reserves Operating

Lea County, NM

Sec 01, T 20 S, R 34 E
Lea Unit 51H

Wellbore #1

Wellbore #1

Local Co-ordinate Reference: Well Lea Unit 51H

Integrity Directional Services, LLC
Survey Report Integrity

I Directional Services

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method: 

Database:

KB=25’ @ 3705.00ft 

KB=25' @ 3705.00ft 
Grid

Minimum Curvature 

EDM 5000.1 Multi User Db

mmr "
‘ j

Vertical

’ %r -
-■ft' -4 Y'tdti tv ; Vst#

Vertical Dogleg

-’ll*-

Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(ft) o n (ft) (ft) (ft) (ft) (°/100usft) (°/100usft) HlOOusft)

1,791.00 0.70 190.10 1,790.90 -8.10 9.19 7.78 0.25 -0.17 -13.11
1,953.00 0.40 199.80 1,952.89 -9.60 8.82 9.30 0.19 -0.19 5.99
2,142.00 0.40 206.20 2,141.88 -10.82 8.31 10.53 0.02 0.00 3.39
2,333.00 0.50 172.60 2,332.88 -12.24 8.12 11.96 0.15 0.05 -17.59
2,427.00 0.30 165.70 2,426.88 -12.89 8.23 12.60 0.22 -0.21 -7.34

2,613.00 0.40 115.80 2,612.87 -13.64 8.94 13.33 0.17 0.05 -26.83
2,802.00 0.70 108.40 2,801.86 -14.29 10.63 13.93 0.16 0.16 -3.92
2,990.00 1.80 86.70 2,989.82 -14.48 14.67 13.98 0.63 0.59 -11.54
3,085.00 2.00 58.00 3,084.77 -13.52 17.56 12.92 1.01 0.21 -30.21
3,179.00 0.60 42.40 3,178.74 -12.29 19.28 11.63 1.52 -1.49 -16.60

3,273.00 0.20 3.40 3,272.74 -11.76 19.63 11.09 0.49 -0.43 -41.49
3,367.00 0.40 47.20 3,366.74 -11.37 19.88 10.70 0.31 0.21 46.60
3,556.00 0.30 8.00 3,555.73 -10.43 20.43 9.74 0.13 -0.05 -20.74
3,745.00 0.30 38.10 3,744.73 -9.56 20.80 8.85 0.08 0.00 15.93
3,937.00 0.10 327.10 3,936.73 -9.02 21.02 8.31 0.15 -0.10 -36.98

4,122.00 0.00 359.00 4,121.73 -8.88 20.93 8.18 0.05 -0.05 0.00
4,217.00 0.30 129.60 4,216.73 -9.04 21.13 8.33 0.32 0.32 0.00
4,311.00 0.40 131.00 4,310.73 -9.41 21.56 8.69 0.11 0.11 1.49
4,406.00 0.20 143.00 4,405.73 -9.76 21.91 9.02 0.22 -0.21 12.63
4,595.00 0.30 50.80 4,594.73 -9.72 22.50 8.95 0.19 0.05 -48.78

4,783.00 0.10 149.60 4,782.73 -9.55 22.96 8.77 0.18 -0.11 52.55
4,878.00 0.10 151.60 4,877.73 -9.69 23.04 8.91 0.00 0.00 2.11
5,067.00 0.20 37.10 5,066.72 -9.57 23.32 8.78 0.14 0.05 -60.58
5,256.00 0.10 33.30 5,255.72 -9.17 23.61 8.37 0.05 -0.05 -2.01
5,445.00 0.20 63.90 5,444.72 -8.89 23.99 8.08 0.07 0.05 16.19

5,537.00 0.30 111.90 5,536.72 -8.91 24.36 8.08 0.24 0.11 52.17
5,661.00 0.40 83.30 5,660.72 -8.98 25.09 8.13 0.16 0.08 -23.06
5,850.00 0.20 101.80 5,849.72 -8.97 26.07 8.09 0.12 -0.11 9.79
6,039.00 0.20 135.60 6,038.72 -9.27 26.63 8.37 0.06 0.00 17.88
6,228.00 0.30 68.70 6,227.72 -9.33 27.32 8.41 0.15 0.05 -35.40

6,416.00 0.40 84.00 6,415.71 -9.08 28.43 8.12 0.07 0.05 8.14
6,605.00 0.40 73.00 6,604.71 -8.82 29.72 7.82 0.04 0.00 -5.82
6,794.00 0.60 291.20 6,793.70 -8.27 29.42 7.28 0.50 0.11 -75.03
6,984.00 0.40 283.50 6,983.70 -7.75 27.85 6.81 0.11 -0.11 -4.05
7,173.00 0.60 252.40 7,172.69 -7.90 26.27 7.01 0.17 0.11 -16.46

7,267.00 0.50 249.10 7,266.69 -8.19 25.41 7.34 0.11 -0.11 -3.51
7,456.00 0.40 225.20 7,455.68 -8.95 24.18 8.14 0.11 -0.05 -12.65
7,645.00 0.60 226.00 7,644.67 -10.10 23.00 9.33 0.11 0.11 0.42
7,833.00 0.70 218.10 7,832.66 -11.69 21.58 10.96 0.07 0.05 -4.20
8,022.00 1.00 217.60 8,021.64 -13.91 19.86 13.23 0.16 0.16 -0.26

8,211.00 1.00 216.80 8,210.61 -16.53 17.87 15.93 0.01 0.00 -0.42
8,399.00 1.30 229.90 8,398.57 -19.22 15.25 18.70 0.21 0.16 6.97
8,494.00 1.50 230.80 8,493.54 -20.70 13.46 20.24 0.21 0.21 0.95

. j; :!
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mr

Company: Legacy Reserves Operating

Project: Lea County, NM
Site; Sec 01, T 20 S. R 34 E
Well: Lea Unit 51H
Wellbore: Wellbore #1

Design: Wellbore #1

Local Co-ordinate Reference: Well Lea Unit 51H

Integrity Directional Services, LLC
Survey Report IntegrityDir&ctional Services

TVD Reference:

MO Reference:
North Reference:

Survey Calculation Method: 

Database:

KB=25' @ 3705.00ft 

KB=25' @ 3705.00ft 
Gnd

Minimum Curvature 

EDM 5000.1 Multi User Db

Survey1
. 4-. ..... . ..^.s ..3, . .--‘u

Measured ’ ,-«v.... • ' w **.■ Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(ft) O o (ft) (ft) (ft) (ft) (‘7'IOOusft) (°/100usft) (°/100usft)

8,588.00 0.90 359.90 8,587.53 -20.74 12.51 20.31 2.32 -0.64 137.34
8,777.00 0.60 322.90 8,776.52 -18.47 11.91 18.06 0.29 -0.16 -19.58

8,965.00 1.20 278.90 8,964.50 -17.38 9.37 17.05 0.46 0.32 -23.40
9,147.00 2.10 251.70 9,146.42 -18.13 4.32 17.97 0.64 0.49 -14.95
9,241.00 1.70 251.90 9,240.37 -19.10 1.36 19.05 0.43 -0.43 0.21
9,336.00 1.50 243.90 9,335.33 -20.09 -1.09 20.11 0.32 -0.21 -8.42
9,525.00 2.30 223.20 9,524.23 -23.94 -5.91 24.13 0.55 0.42 -10.95

9,619.00 2.20 228.10 9,618.16 -26.52 -8.55 26.79 0.23 ' -0.11 5.21
9,713.00 1.90 236.20 9,712.10 -28.59 -11.18 28.95 0.44 -0.32 8.62
9,807.00 2.00 233.30 9,806.04 -30.44 -13.79 30.89 0.15 0.11 -3.09
9,901.00 1.50 232.30 9,900.00 -32.17 -16.08 32.69 0.53 -0.53 -1.06
9,996.00 1.50 224.90 9,994.97 -33.81 -17.94 34.40 0.20 0.00 -7.79

10,184.00 2.40 232.20 10,182.86 -37.97 -22.79 38.71 0.50 0.48 3.88
10,278.00 2.40 236.50 10,276.77 -40.26 -25.99 41.11 0.19 0.00 4.57
10,372.00 2.20 232.60 10,370.70 -42.44 -29.06 43.40 0.27 -0.21 -4.15
10,419.00 2.40 215.90 10,417.66 -43.79 -30.36 44.78 1.48 0.43 -35.53
10,466.00 6.30 194.70 10,464.52 -47.08 -31.59 48.12 8.84 8.30 -45.11

10,513.00 12.00 188.20 10,510.90 -54.42 -32.94 55.49 12.31 12.13 -13.83
10,560.00 18.00 185.90 10,556.28 -66.49 -34.39 67.61 12.83 12.77 -4.89
10,607.00 22.30 182.60 10,600.39 -82.63 -35.54 83.78 9.46 9.15 -7.02
10,655.00 25.40 180.60 10,644.29 -102.03 -36,06 103.18 6.67 6.46 -4.17
10,701.00 28.90 181.50 10,685.22 -123.01 -36.45 124.16 7.66 7.61 1.96

10,749.00 33.30 181.20 10,726.31 -147.79 -37.03 148.95 9.17 9.17 -0.63
10,796.00 37.70 181.30 10,764.56 -175.07 -37.63 176.23 9.36 9.36 0.21
10,843.00 41.60 179.80 10,800.74 -205.05 -37.90 206.21 8.54 8.30 -3.19
10,890.00 45.80 179.30 10,834.72 -237.51 -37.64 238.64 8.97 8.94 -1.06
10,937.00 50.60 180.30 10,866.03 -272.54 -37.53 273.65 10.33 10.21 2.13

10,984.00 55.60 181.10 10.894.24 -310.11 -38.00 311.21 10.72 10.64 1.70
11,031.00 59.80 181.40 10,919.35 -349.82 -38.87 350.93 8.95 8.94 0.64
11,078.00 62.30 180.60 10,942.10 -390.94 -39.58 392.04 5.52 5.32 -1.70
11,125.00 64.80 181.20 10,963.04 -433.01 -40.24 434.11 5.44 5.32 1.28
11,172.00 68.60 182.20 10,981.62 -476.15 -41.53 477.27 8.32 8.09 2.13

11,219.00 74.90 183.00 10,996.33 -520.71 -43.56 521.88 13.50 13.40 1.70
11,266.00 78.60 182.80 11,007.10 -566.40 -45.87 567.62 7.88 7.87 -0.43
11,314.00 82.20 182.80 11,015.11 -613.66 -48.18 614.93 7.50 7.50 0.00
11,369.00 85.60 182.20 11,020.95 -668.29 -50.57 669.61 6.28 6.18 -1.09
11,417.00 86.60 181.40 11,024.22 -716.15 -52.07 717.50 2.67 2.08 -1.67

11,464.00 87.10 181.50 11,026.80 -763.07 -53.26 764.42 1.08 1.06 0.21
11,511.00 90.20 181.20 11,027.91 -810.03 -54.37 811.40 6.63 6.60 -0.64
11,558.00 90.50 181.00 11,027.62 -857.02 -55.27 858.40 0.77 0.64 -0.43
11,605.00 90.10 181.00 11,027.37 -904.02 -56.09 905.39 0.85 -0.85 0.00
11,661.71 90.04 180.94 11,027.30 -960.72 -57.05 962.09 0.15 -0.11 -0.11
North 330 Crossing point 11661.71'MD / 962.09' VS
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Integrity Directional Services, LLC
Survey Report Integrity

^ Directional Services

Company:

Project:

Site:
Well:

Wellbore:

Design:

Legacy Reserves Operating

Lea County, NM

Sec 01, T 20 S, R 34 E
Lea Unit 51H

Wellbore #1

Wellbore #1

Local Co-ordinate Reference: 

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method: 

Database:

Well Lea Unit 51H 

KB=25' @ 3705.00ft 

KB=25' @ 3705.00ft 
Grid

Minimum Curvature 

EDM 5000.1 Multi User Db

mf^ak sfet--' _ A„-
Measured

Depth Inclination Azimuth
(ft) n n

11,699.00 90.00 180.90
11,794.00 90.00 180.90
11,888.00 89.80 181.00
11,982.00 89.70 181.10
12,077.00 89.70 180.50

12,171.00 89.80 180.20
12,266.00 89.60 180.10
12,360.00 89.80 180.00
12,454.00 89.80 179.70
12,549.00 90.00 179.70

12,643.00 90.10 179.80
12,737.00 90.10 180.60
12,832.00 90.00 181.00
12,926.00 90.40 181.40
13,020.00 90.40 181.60

13,114.00 90.80 181.60
13,209.00 90.50 182.00
13,303.00 92.60 181.90
13,397.00 93.10 182.20
13,491.00 91.80 182.80

13,585.00 92.20 182.40
13,679.00 92.20 182.50
13,774.00 92.70 182.90
13,868.00 91.40 182.30
13,962.00 91.30 182.30

14,056.00 90.20 181.90
14,151.00 90.60 182.20
14,248.00 89.20 181.70
14,342.00 89.80 182.10
14,436.00 88.00 181.80

14,531.00 87.90 181.60
14,625.00 89.00 181.40
14,719.00 88.60 180.90
14,813.00 90.20 181.50
14,907.00 90.60 181.00

15,001.00 90.90 181.20
15,096.00 91.20 181.30
15,190.00 91.00 181.00

15,284.00 91.20 180.90
15,378.00 91.60 180.90

15,472.00 90.50 180.50
15,566.00 90.70 180.00
15,661.00 90.10 180.80

15,755.00 90.50 180.40

Vertical
Depth

(ft)

;;
+N/-S

(ft)

’s'-''. '*'"
• " .. ; -g* : 

- - -■
+B-W

<ft)

Vertical
Section

(ft)

11,027.29 -998.00 -57.65 999.38
11,027.29 -1,092.99 -59.14 1,094.36
11,027.46 -1,186.98 -60.70 1,188.35
11,027.87 -1,280.96 -62.42 1,282.34
11,028.36 -1,375.95 -63.75 1,377.32

11,028.77 -1,469.95 -64.32 1,471.28
11,029.27 -1,564.95 -64.57 1,566.23
11,029.76 -1,658.94 -64.65 1,660.18
11,030.09 -1,752.94 -64.41 1,754.12
11,030.26 -1,847.94 -63.91 1,849.05

11,030.17 -1,941.94 -63.50 1,942.98
11,030.01 -2,035.94 -63.83 2,036.94
11,029.93 -2,130.93 -65.15 2,131.92
11,029.60 -2,224.91 -67.12 2,225.91
11,028.94 -2.318.87 -69.58 2,319.90

11,027.96 -2,412.83 -72.21 2,413.90
11,026.88 -2,507.78 -75.19 2,508.89
11,024.34 -2,601.68 -78.39 2,602.85
11,019.67 -2,695.51 -81.75 2,696.73
11,015.65 -2,789.33 -85.84 2,790.64

11,012.37 -2,883.18 -90.10 2,884.58
11,008.76 -2,977.02 -94.12 2,978.50
11,004.70 -3,071.83 -98.59 3,073.41
11,001.33 -3,165.67 -102.85 3,167.34
10,999.12 -3,259.57 -106.62 3,261.31

10,997.89 -3,353.49 -110.07 3,355.30
10,997.23 -3,448.43 -113.46 3,450.30
10,997.40 -3,545.37 -116.76 3,547.29
10,998.22 -3,639.32 -119.88 3,641.29
11.000.02 -3,733.24 -123.08 3,735.27

11,003.42 -3,828.14 -125.90 3,830.21
11,005.96 -3,922.07 -128.36 3,924.17
11,007.93 -4,016.03 -130.24 4,018.14
11,008.91 -4,110.00 -132.21 4,112.12
11,008.26 -4,203.98 -134.26 4,206.11

11,007.03 -4,297.95 -136.07 4,300.09
11,005.29 -4,392.91 -138.14 4,395.07
11,003.48 -4.486.87 -140.02 4,489.05
11,001.68 -4,580.84 -141.58 4,583.02
10,999.38 -4,674.80 -143.06 4,676.97

10,997.66 -4,768.78 -144.21 4.770.93
10,996.67 -4,862.77 -144.62 4,864.89
10,996.01 -4,957.77 -145.28 4,959.85
10,995.52 -5,051.76 -146.26 5,053.82

Dogleg Build Turn
Rate Rate Rate

(7100usft) (7100usft) (7100usft)

0.15 -0.11 -0.11
0.00 0.00 0.00
0.24 -0.21 0.11
0.15 -0.11 0.11
0.63 0.00 -0.63

0.34 0.11 -0.32
0.24 -0.21 -0.11
0.24 0.21 -0.11
0.32 0.00 -0.32
0.21 0.21 0.00

0.15 0.11 0.11
0.85 0.00 0.85
0.43 -0.11 0.42
0.60 0.43 0.43
0.21 0.00 0.21

0.43 0.43 0.00
0.53 -0.32 0.42
2.24 2.23 -0.11
0.62 0.53 0.32
1.52 -1.38 0.64

0.60 0.43 -0.43
0.11 0.00 0.11
0.67 0.53 0.42
1.52 -1.38 -0.64
0.11 -0.11 0.00

1.25 -1.17 -0.43
0.53 0.42 0.32
1.53 -1.44 -0.52
0.77 0.64 0.43
1.94 -1.91 -0.32

0.24 -0.11 -0.21
1.19 1.17 -0.21
0.68 -0.43 -0.53
1.82 1.70 0.64
0.68 0.43 -0.53

0.38 0.32 0.21
0.33 0.32 0.11
0.38 -0.21 -0.32
0.24 0.21 -0.11
0.43 0.43 0.00

1.25 -1.17 -0.43
0.57 0.21 -0.53
1.05 -0.63 0.84
0.60 0.43 -0.43

I
i
!

I

I
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Integrity Directional Services, LLC
Survey Report IntegrityI ^ Directional Services

Company:

Project:

Site:
Well:

Wellbore:

Design:

Legacy Reserves Operating 

Lea County, NM 

Sec01, T 20 S, R34E 
Lea Unit 51H 

Wellbore #1 

Wellbore #1

Local Co-ordinate Reference: 

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method: 

Database:

Well Lea Unit 51H 

KB=25' @ 3705.00ft 

K8=25' @ 3705.00ft 
Grid

Minimum Curvature 

EDM 5000.1 Multi User Db

Survey

Measured
Depth

¥1*. .
-■w* ;•

Vertical
Inclination Azimuth Depth +N/-S

(^) n n (ft) (ft)

15,849.00 90.90 180.60 10,994.37 -5,145.75

15,943.00 91.30 180.60 10,992.57 -5,239.73
16,037.00 91.50 180.80 10,990.27 -5,333.69
16,131.00 92.20 181.10 10,987.23 -5,427.63
16,226.00 92.50 180.70 10,983.34 -5,522.54
16,235.00 92.70 181.00 10,982.93 -5,531.53
Final IDS MWD Survey

16,282.00 92.70 181.00 10,980.72 -5,578.47
Projection To TD

* ■ ■ && s*«‘, v - % ' »*■

+E/-W
(ft)

Vertical Dogleg
Section Rate

(ft) (°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(“MOOusft)

-147.08 5,147.79 0.48 0.43 0.21

-148.07 5,241.74 0.43 0.43 0.00
-149.22 5,335.70 0.30 0.21 0.21
-150.77 5,429.63 0.81 0.74 0.32
-152.26 5,524.54 0.53 0.32 -0.42
-152.40 5,533.53 4.00 2.22 3.33

-153.22 5,580.47 0.00 0.00 0.00

Design Targets > •&& ;22- saw fl?.- *

Target Name
- hit/miss target Dip Angle Dip Dir.

-shape n n
TVD
(ft)

+N/-S
(ft)

+E/-W
(ft)

Northing
(usft)

Easting
(usft) Latitude

lnlerp@ 11027.30 (L< 0.00 0.00
- actual wellpath hits target center
- Point

11,027.30 -960.72 -57.05 580,802.9819 795,671.5519 32.5939661

Design Annotations

Measured
Depth

(«)

206.00

Vertical
Depth

(ft)

205.99

Local Coordinates 
+N/-S +E/-W

(ft) . (ft)

0.69 1.05

Comment

First IDS MWD Survey

11,661.71 11,027.30 -960.72 -57.05 North 330 Crossing point 11661,71'MD / 962.09' VS

16,235.00 10,982.93 -5,531.53 -152.40 Final IDS MWD Survey

16,282.00 10,980.72 -5,578.47 -153.22 Projection To TD

Longitude

-103.5075133
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