
Learn Drilling Systems LLC
Survey Report

Company: Devon Energy Local Co-ordinate Reference: Well 124H

Project: Lea County, NM (NAD-83) TVD Reference: 3716.5' GL + 25' RKB @ 3741,50usft (Original
Well Elev)

Site: Thistle Unit MD Reference: 3716.5' GL + 25' RKB @ 3741.50usft (Original
Well Elev)

Well: 124H North Reference: Grid

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: EDM 5000.1 Multi_User Db

Project Lea County, NM (NAD-83)

Map System: US State Plane 1983 System Datum: Mean Sea Level

Geo Datum: North American Datum 1983

Map Zone: New Mexico Eastern Zone

Site Thistle Unit

Site Position:
From:

Position Uncertainty:

Map

0.00 usft

Northing:

Easting:

Slot Radius:

468,026.90 usft

780,722.56 usft

13-3/16 "

Latitude:
Longitude:

Grid Convergence:

32“ 17' 3.494 N
103° 33'31.335 W

0.41 “

Well 124H

Well Position +N/-S 0.00 usft Northing: 472,548.78 usft Latitude: 32° 17' 48.433 N

+E/-W 0.00 usft Easting: 777,982.70 usft Longitude: 103“ 34' 2.874 W

Position Uncertainty 0.00 usft Wellhead Elevation: 3,741.50 usft Ground Level: 3,716.50 usft

Wellbore OH

Magnetics Model Name Sample Date Declination

n
Dip Angle

n
Field Strength 

(nT)

BGGM2015 06/12/15 7.26 60.21 48,264

Design OH

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00

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

0.00 0.00 0.00 179.56

Survey Program Date 12/08/15

From To
(usft) (usft) Survey (Wellbore) Tool Name Description

200.00 1,321.00 Survey #1 (OH) MWD-ISCWSA MWD - Standard

1,466.00 16.999.00 Survey #2 (OH) LEAM MWD+HDGM MWD+HDGM

17,057.00 17,057.00 Survey #3 (OH) Project Projection

Survey

Measured
Depth
(usft)

Inclination

n
Azimuth

n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(“MOOusft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

200.00 1.09 10.07 199.99 1.87 0.33 -1.87 0.55 0.55 0.00

333.00 1.01 11.35 332.97 4.27 0.78 -4.26 0.06 -0.06 0.96

518.00 0.62 33.28 517.95 6.70 1.65 -6.69 0.27 -0.21 11.85

700.00 0.62 282.28 699.94 7.74 1.23 -7.73 0.56 0.00 -60.99

884.00 0.88 271.95 883.93 8.00 -1.15 -8.00 0.16 0.14 -5.61

1,068.00 0.88 282.58 1,067.90 8.35 -3.94 -8.38 0.09 0.00 5.78
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Leam Drilling Systems LLC
Survey Report

Company: Devon Energy Local Co-ordinate Reference: Well 124H

Project: Lea County, NM (NAD-83) TVD Reference: 3716.5’ GL + 25’ RKB @ 3741 50usft (Original
Well Elev)

Site: Thistle Unit MD Reference: 3716.5' GL + 25' RKB @ 3741.50usft (Original
Well Elev)

Well: 124H North Reference: Grid

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: EDM 5000.1 Multi_User Db

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
o

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

1,252.00 0.40 318.97 1,251.89 9.14 -5.74 -9.19 0.33 -0.26 19.78

1,321.00 0.62 332.86 1,320.89 9.66 -6.07 -9.70 0.36 0.32 20.13

1,466.00 0.40 302.90 1,465.88 10.63 -6.86 -10.68 0.23 -0.15 -20.66

1,622.00 0.70 300.80 1,621.88 11.41 -8.13 -11.48 0.19 0.19 -1.35

1,810.00 0.30 284.20 1,809.87 12.12 -9 59 -12.20 0.22 -0.21 -8.83

2,000.00 0.40 190.50 1,999.87 11.59 -10.20 -11.67 0.27 0.05 -49.32

2.190.00 0.60 150.60 2,189.86 10.07 -9.83 -10.15 0.21 0.11 -21.00

2,380.00 0.30 152.90 2,379.85 8.76 -9.12 -8.83 0.16 -0.16 1.21

2.568.00 0.10 242.40 2,567.85 8.25 -9.04 -8.32 0.17 -0.11 47.61

2,757.00 0.10 323.40 2,756.85 8.31 -9.28 -8.38 0.07 0.00 42.86

2.946.00 0.20 332.60 2,945.85 8.73 -9.53 -8.80 0.05 0.05 4.87

3,136.00 0.20 30.60 3,135.85 9.31 -9.51 -9.38 0.10 0.00 30.53

3,326.00 0.20 22.00 3,325.85 9.90 -9.22 -9.98 0.02 0.00 -4.53

3,517.00 0.40 355.20 3,516.85 10.88 -9.15 -10.95 0.13 0.10 -14.03

3.707.00 0.40 10.50 3,706.84 12.19 -9.09 -12.26 0.06 0.00 8.05

3,897.00 0.40 356.10 3,896.84 13.50 -9.01 -13.57 0.05 0.00 -7.58

4.088.00 0.10 343.80 4,087.84 14.33 -9.10 -14.40 0.16 -0.16 -6.44

4,280.00 0.40 122.70 4,279.83 14.13 -8.59 -14.19 0.25 0.16 72.34

4.470.00 2.00 111.80 4,469.79 12.54 -4.95 -12.58 0.85 0.84 -5.74

4.661.00 1.80 140.80 4,660.69 8.98 0.04 -8.98 0.51 -0.10 15.18

4,852.00 2.60 117.80 4,851.55 4.63 5.77 -4.59 0.62 0.42 -12.04

5,043.00 2.60 147.50 5.042.36 -1.04 11.93 1.13 0.70 0.00 15.55

5,160.00 1.90 142.90 5,159.27 -4.83 14.53 4.94 0.62 -0.60 -3.93

5,326.00 1.60 143.80 5,325.19 -8.89 17.55 9.03 0.18 -0.18 0.54

5,516.00 0.80 139.90 5,515.15 -12.05 19.98 12.20 0.42 -0.42 -2.05

5,708.00 0.80 136.60 5,707.13 -14.05 21.76 14.21 0.02 0.00 -1.72

5,897.00 0.40 161.50 5,896.12 -15.63 22.88 15.81 0.25 -0.21 13.17

6,087.00 0.30 156.30 6,086.12 -16.72 23.29 16.89 0.06 -0.05 -2.74

6,278.00 0.40 167.70 6.277.11 -17.83 23.63 18.01 0.06 0.05 5.97

6,468.00 0.40 105.60 6,467.11 -18.65 24.41 18.84 0.22 0.00 -32.68

6.659.00 0.50 59.10 6,658.10 -18.40 25.77 18.60 0.19 0.05 -24.35

6,850.00 0.40 39.20 6,849.10 -17.46 26.90 17.66 0.10 -0.05 -10.42

7,041.00 0.40 33.60 7,040.09 -16.39 27.69 16.60 0.02 0.00 -2.93

7,231.00 0.00 344.20 7,230.09 -15.83 28.06 16.05 0.21 -0.21 0.00

7422.00 0.30 299.20 7,421.09 -15.59 27.62 15.80 0.16 0.16 0.00

7,612.00 0.30 166.80 7,611.09 -15.83 27.30 16.04 0.29 0.00 -69.68

7,802.00 0.60 176.10 7,801.08 -17.31 27.48 17.52 0.16 0.16 4.89

7,992.00 0.80 198.60 7,991.07 -19.56 27.13 19.77 0.18 0.11 11.84

8.183.00 0.60 228.50 8,182.06 -21.48 25.95 21.68 0.21 -0.10 15.65

8,373.00 0.80 233.40 8,372.04 -22.93 24.14 23.12 0.11 0.11 2.58

8.564.00 0.50 286.20 8,563.03 -23.50 22.27 23.67 0.33 -0.16 27.64

8,754.00 0.40 222.90 8,753.02 -23.75 21.03 23.91 0.25 -0.05 -33.32
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Learn Drilling Systems LLC
Survey Report

Company: Devon Energy Local Co-ordinate Reference: Well 124H

Project: Lea County, NM (NAD-83) TVD Reference: 3716.5' GL + 25' RKB @ 3741.50usft (Original 
Well Elev)

Site: Thistle Unit MD Reference: 3716.5' GL + 25' RKB @ 3741.50usft (Original 
Well Elev)

Well: 124H North Reference: Grid

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: EDM 5000.1 MultiJJser Db

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

8.946.00 0.50 228.90 8,945.02 -24.79 19.94 24.95 0.06 0.05 3.13

9,057.00 0.50 223.90 9,056.01 -25.46 19.24 25.61 0.04 0.00 -4.50

9.130.00 3.00 198.50 9,128.98 -27.50 18.41 27.64 3.50 3.42 -34.79

9,162.00 7.20 186.90 9,160.84 -30.29 17.90 30.42 13.45 13.13 -36.25

9,193.00 10.90 183.20 9,191.45 -35.14 17.51 35.28 12.08 11.94 -11.94

9,225.00 14.40 182.60 9,222.67 -42.14 17.16 42.27 10.95 10.94 -1.88

9.257.00 18.20 183.20 9,253.38 -51.11 16.70 51.24 11,89 11.88 1.88

9,288.00 20.50 182.60 9,282.62 -61.37 16.18 61.49 7.45 7.42 -1.94

9,320.00 23.00 180.70 9,312.34 -73.22 15.85 73.34 8.12 7.81 -5.94

9,365.00 25.90 177.90 9,353.31 -91.84 16.10 91.96 6.94 6.44 -6.22

9,416.00 29.50 175.80 9,398.46 -115.50 17.43 115.63 7.31 7.06 -4.12

9.461.00 34.10 175.60 9,436.69 -139.14 19.21 139.28 10.22 10.22 -0.44

9,511.00 37.70 174.90 9,477.19 -168.35 21.65 168.51 7.25 7.20 -1.40

9,556.00 43.00 175.60 9,511.47 -197.38 24.05 197.55 11.82 11.78 1.56

9.606.00 47.80 177.20 9,546.57 -232.90 26.26 233.09 9.87 9.60 3.20

9,651.00 53.40 178.40 9,575.12 -267.63 27.58 267.83 12.61 12.44 2.67

9.701.00 59.70 179.10 9,602.67 -309.32 28.48 309.52 12.65 12.60 1.40

9,746.00 65.40 178.90 9,623.40 -349.23 29.18 349.44 12.67 12.67 -0.44

9,797.00 70.70 180.00 9,642.46 -396.51 29.63 396.73 10.58 10.39 2.16

9,829.00 72.70 180.50 9,652.51 -426.89 29.49 427.10 6.42 6.25 1.56

9.859.00 75.10 181.20 9,660.82 -455.71 29.06 455.92 8.31 8.00 2.33

9,914.00 75.70 181.40 9,674.69 -508.92 27.86 509.12 1.15 1.09 0.36

9,965.00 78.30 181.20 9,686.16 -558.59 26.73 558.78 5.11 5.10 -0.39

10,010.00 82.50 181.60 9,693.66 -602.94 25.65 603.12 9.37 9.33 0.89

10,061.00 84.90 181.80 9,699.26 -653.61 24.14 653.77 4 72 4.71 0.39

10,156.00 87.60 182.50 9,705.47 -748.33 20.58 748.46 2.94 2.84 0.74

10,251.00 88.50 182.60 9,708.70 -843.18 16.36 843.28 0.95 0.95 0.11
10,347.00 89.30 181.00 9,710.55 -939.11 13.35 939.18 1.86 0.83 -1.67

10,442.00 90.40 182.10 9,710.80 -1,034.07 10.78 1,034.12 1.64 1.16 1.16

10,537.00 90.70 182.60 9,709.88 -1,128.98 6.88 1,129.00 0.61 0.32 0.53

10,633.00 92.60 181.60 9,707.12 -1.224.87 3.36 1,224.86 2.24 1.98 -1.04

10,728.00 92.10 179.10 9.703.22 -1,319.78 2.79 1,319.77 2.68 -0.53 -2.63

10,823.00 91.00 178.40 9,700.65 -1,414.73 4.86 1,414.72 1.37 -1.16 -0.74

10,918.00 91.00 178.20 9,699.00 -1,509.67 7 67 1,509.68 0.21 0.00 -0.21

11,013.00 90.70 177.20 9,697.59 -1,604.58 11.49 1,604.62 1.10 -0.32 -1.05

11,108.00 90.50 178.10 9,696.59 -1,699.49 15.38 1,699.56 0.97 -0.21 0.95

11,203.00 87.40 178.90 9,698.33 -1.794.43 17.87 1,794.52 3.37 -3.26 0.84

11,299.00 88.40 179.80 9,701.85 -1,890.36 18.96 1,890.45 1.40 1.04 0.94

11,393.00 90.00 181.00 9,703.16 -1,984.34 18.30 1,984.43 2.13 1.70 1.28

11,489.00 87.70 180.50 9,705.09 -2,080.31 17.04 2,080.38 2.45 -2.40 -0.52

11,584.00 87.20 180.00 9,709.32 -2,175.21 16.63 2,175.28 0.74 -0.53 -0.53

11,680.00 88.40 180.90 9,713.00 -2.271.14 15.88 2,271.19 1.56 1.25 0.94
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Leam Drilling Systems LLC
Survey Report

Company: Devon Energy Local Co-ordinate Reference: Well 124H

Project Lea County, NM (NAD-83) TVD Reference: 3716.5' GL + 25' RKB @ 3741 50usft (Original 
Well Elev)

Site: Thistle Unit MD Reference: 3716.5' GL + 25' RKB @ 3741,50usft (Original 
Well Elev)

Well: 124H North Reference: Grid

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: EDM 5000.1 MultMJser Db

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

11.775.00 87.90 179.60 9,716.07 -2,366.09 15.46 2,366.13 1.47 -0.53 -1.37

11,871.00 89.20 179.60 9,718.50 -2,462.05 16.13 2.462.10 1.35 1.35 0.00

11,957.00 88.80 180.30 9,720.00 -2,548.04 16.21 2,548.09 0.94 -0.47 0.81

12,052.00 89.00 181.00 9,721.82 -2,643.01 15.13 2,643.05 0.77 0.21 0.74

12,147.00 89.20 183.50 9,723.32 -2,737.92 11.40 2,737.93 2.64 0.21 2.63

12,242.00 89.70 183.20 9,724.23 -2,832.75 5.85 2,832.71 0.61 0.53 -0.32

12,338.00 87.90 183.50 9,726.24 -2,928.56 0.24 2,928.48 1.90 -1.88 0.31

12,434.00 87 60 181.00 9,730.01 -3,024.41 -3.53 3,024.29 2.62 -0.31 -2.60

12,529.00 86.90 177.90 9,734.57 -3,119.28 -2.62 3,119.17 3.34 -0.74 -3.26

12,625.00 87.60 176.50 9,739.17 -3,215.05 2.07 3,214.97 1.63 0.73 -1.46

12,720.00 88.60 176.30 9,742.32 -3,309.81 8.03 3,309.78 1.07 1.05 -0.21

12,815.00 89.60 176.50 9,743.81 -3,404.61 14.00 3,404.62 1.07 1.05 0.21

12,910.00 89.20 176.30 9,744.81 -3,499.42 19.96 3,499.47 0.47 -0.42 -0.21

13,006.00 92.40 177.70 9,743.47 -3,595.26 24.98 3,595.35 3.64 3.33 1.46

13,101.00 93.20 178.40 9.738.83 -3.690.09 28.21 3,690.20 1.12 0.84 0.74

13,196.00 91.50 178.20 9,734.93 -3,784.97 31.03 3,785.10 1.80 -1.79 -0.21

13,291.00 89.80 179.60 9,733.85 -3,879.94 32.85 3.880.08 2.32 -1.79 1.47

13,385.00 89.40 180.50 9,734.51 -3,973.94 32.77 3,974.07 1.05 -0.43 0.96

13,481.00 90.00 180.90 9,735.01 -4,069.93 31.60 4,070.05 0.75 0.63 0.42

13,576.00 89.60 181.40 9,735.35 -4,164.91 29.69 4,165.01 0.67 -0.42 0.53

13,671.00 88.70 179.80 9,736.75 -4,259.89 28.70 4.259.98 1.93 -0.95 -1.68

13,766.00 89.00 180.50 9,738.66 -4,354.87 28.45 4,354.96 0.80 0.32 0.74

13,862.00 87.00 179.10 9,742.01 -4,450.80 28.78 4.450.89 2.54 -2.08 -1.46

13,957.00 85.70 178.80 9,748.06 -4,545.59 30.52 4,545.69 1.40 -1.37 -0.32

14,052.00 86.60 178.10 9,754.44 -4,640.34 33.08 4.640.46 1.20 0.95 -0.74

14,147.00 88.10 177.50 9,758.83 -4,735.16 36.73 4,735.31 1.70 1.58 -0.63

14,243.00 89.20 178.10 9,761.09 -4,831.07 40.41 4,831.23 1.31 1.15 0.63

14,338.00 87.70 177.90 9,763.66 -4,925.97 43.72 4,926.16 1.59 -1.58 -0.21

14,433.00 89.80 177.20 9,765.73 -5,020.85 47.78 5.021.07 2.33 2.21 -0.74

14,529.00 90.10 177.40 9,765.82 -5,116.75 52.31 5,117.00 0.38 0.31 0.21

14,625.00 89.60 178.80 9,766.07 -5,212.69 55.49 5,212.96 1.55 -0.52 1.46

14,720.00 90.00 178.60 9,766.40 -5.307.67 57.64 5,307.95 0.47 0.42 -0.21

14,815.00 90.70 178.40 9,765.82 -5,402.63 60.13 5.402.93 0.77 0.74 -0.21

14,922.00 91.10 178.20 9,764.14 -5,509.57 63.30 5,509.89 0.42 0.37 -0.19

15,017.00 90.70 178.20 9,762.65 -5,604.51 66.29 5,604.86 0.42 -0.42 0.00

15,112.00 91.70 177.90 9,760.66 -5,699.44 69.52 5,699.80 1.10 1.05 -0.32

15,208.00 91.90 178.90 9,757.64 -5,795.35 72.20 5,795.73 1.06 0.21 1.04

15,303.00 91.60 180.00 9,754.74 -5,890.30 73.11 5,890.69 1.20 -0.32 1.16

15,398.00 90.60 180.90 9,752.92 -5,985.28 72.36 5,985.66 1.42 -1.05 0.95

15,493.00 89.60 180.70 9,752.75 -6,080.27 71.04 6,080.63 1.07 -1.05 -0.21

15,587.00 89.40 180.20 9,753.57 -6,174.26 70.30 6.174.62 0.57 -0.21 -0.53

15,683.00 89.70 179.80 9,754.33 -6,270.26 70.30 6,270.61 0.52 0.31 -0.42

12/08/15 3:39:09PM Page 4 COMPASS 5000.1 Build 80



Learn Drilling Systems LLC
Survey Report

Company: Devon Energy Local Co-ordinate Reference: Well 124H

Project: Lea County, NM (NAD-83) TVD Reference: 3716.5' GL + 25' RKB @ 3741,50usft (Original 
Well Elev)

Site: Thistle Unit MD Reference: 3716.5' GL + 25' RKB @ 3741.50usft (Original 
Well Elev)

Well: 124H North Reference: Grid

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: EDM 5000.1 Multi_User Db

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

15,778.00 90.20 180.70 9,754.41 -6,365.25 69.88 6,365.60 1.08 0.53 0.95

15,873.00 90.90 181.40 9,753.50 -6,460.23 68.14 6,460.56 1.04 0.74 0.74

15,968.00 89.10 180.70 9,753.50 -6,555.21 66.40 6,555.53 2.03 -1.89 -0.74

16,064.00 89.50 180.50 9,754.67 -6,651.20 65.40 6,651.50 0.47 0.42 -0.21

16,159.00 90.10 180.90 9,755.00 -6,746.19 64.24 6,746.48 0.76 0.63 0.42
16,254.00 89.50 180.70 9,755.33 -6,841.18 62.91 6,841.46 0.67 -0.63 -0.21

16,349.00 89.80 180.90 9,755.91 -6,936.17 61.58 6,936.44 0.38 0.32 0.21

16,445.00 89.70 180.90 9,756.33 -7,032.16 60.08 7,032.41 0.10 -0.10 0.00

16,540.00 89.30 181.00 9,757.16 -7,127.14 58.50 7,127.38 0.43 -0.42 0.11
16,635.00 90.40 180.90 9,757.41 -7,222.12 56.93 7,222.35 1.16 1.16 -0.11
16,731.00 89.60 180.20 9,757.41 -7,318.12 56.01 7,318.33 1.11 -0.83 -0.73

16,827.00 87.60 178.90 9,759.76 -7,414.08 56.76 7,414.30 2.48 -2.08 -1.35

16.922.00 85.40 178.90 9,765.55 -7,508.88 58.58 7,509.11 2.32 -2.32 0.00
16,999.00 84.90 179.50 9,772.06 -7,585.60 59.65 7,585.83 1.01 -0.65 0.78

17,057.00

Projection

84.90 179.50 9,777.22 -7,643.36 60.15 7,643.60 0.00 0.00 0.00
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Hobbs ocd

0Cr 0 3 2016

RECEIVEDSurvey Certification Form

State of New Mexico 

Lea County

I, Randy W. Rakowitz, certify that; I am employed by LEAM Drilling Systems LLC, 
that I did on the day(s) of November 22, 2015 through December 7, 2015, 
conduct or supervise the taking of MWD Survey from a depth of 1,466' to 17,057' 
MD; that the data is true, correct, complete and within the limitations of the tools 
as set forth by LEAM Drilling Systems LLC, that I am authorized and qualified to 
make this report; that this survey was conducted at the request of Devon Energy 
Production Company, L.P. for the Thistle Unit 124H in Lea County, New Mexico; 
and that I reviewed this report and find that it conforms to the principals and 
procedures as set forth by LEAM Drilling Systems LLC.

Randy W. Rakowitz 
MWD Operations Coordinator



f j LEAM
Drilling Systems LLC

December 8, 2015

Devon Energy Production Company, L.P. 

Well: Thistle Unit 124H 
County/Parish: Lea County, NM

LEAM MWD: (OH) from 1,466’ MD - 16,999’ MD 
Projection: 17,057’

This Borehole Survey taken between 11/22/15 and 12/07/15 had been conducted and calculated 

according to the highest professional standards and complies with all known State and Federal 

requirements.

Reviewed and Approved:

Date: December 8, 2015

Physical & Mailing: 303 Longmire Dr., Suite 801, Conroe, TX 77304 

936-756-7577 •www.leam.net • 1 (800) 756-7504


