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Well: Agate PWU 21 11H 
County/Parish: Eddy County, NM

LEAM MWD: (OH) from 279’ MD - 13,590’ MD 
Projection: 13,668’
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calculated according to the highest professional standards and complies with all known State and 

Federal requirements.
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Drilling Services 

Survey Certification Form

LEAM

State of New Mexico 

Eddy County

I, Randy W. Rakowitz, certify that; I am employed by LEAM Drilling Services, that I 

did on the day(s) of 07/01/2017 through 07/12/2017, conduct or supervise the 

taking of MWD Survey from a depth of 279' MD to 13,668' MD; that the data is 

true, correct, complete and within the limitations of the tools as set forth by LEAM 

Drilling Services, that I am authorized and qualified to make this report; that this 

survey was conducted at the request of Devon Energy Production Company, LP 

for the Agate PWU 21 11H in Eddy 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 Services.

Randy W. Rakowitz 

MWD Operations Coordinator

NM OIL CONSERVATION
ARTESIA DISTRICT

MAR.l 5**20l6

RECEIVED



LEAM Drilling Systems LLC

Survey Report

Devon Energy

Eddy County, NM (NAD-83)

AGATE PWU 21
11H

OH

OH

| Well 11H

S 3323.7' GE + 25' KB @ 3348.70usft 

3323.7' GE + 25' KB @ 3348.70usftI Grid

Minimum Curvature 

EDM 5000.1 MULTI User DB

Eddy 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

"“BBS?
AGATE PWU 21

■WFT^r——it—*-”r ■H+i •’ '«<■» -ST*®*

Site Position: Northing: 599,285.26 usft Latitude: 32° 38' 50.084 N
From: Map Easting: 616,483.03 usft Longitude: 104° 5'21.079 W

Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.13 °

1 jj 11H

Well Position +N/-S 0.00 usft Northing: 597,731.43 usft Latitude: 32° 38' 34.715 N

+E/-W 0.00 usft Easting: 616,181.09 usft Longitude: 104° 5' 24.653 W

Position Uncertainty 0.00 usft Wellhead Elevation: 0.00 usft Ground Level: 3,323.70 usft

HDGM 5/1/2017 7.47 60.52 48,222

Audit Notes:

Version: 1.0 Phase: ACTUAL

■NMHNM

0.00

Tie On Depth:

■MM

0.00

0.00 0.00

a

90.00

90.00 145.00 Survey #1 - Gyro (OH)
279.00 13,590.00 Survey #2-MWD (OH)

13,668.00 13,668.00 Survey #3 (OH)

jtesjaaififl__

VES GyroFlex V2 
LEAM MWD+HDGM 
Project

MWD+HDGM
Projection

igS — ■ !S
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

90.00 0.72 117.67 90.00 -0.26 0.50 0.50 0.80 0.80 0.00
145.00 0.62 158.14 144.99 -0.70 0.92 0.92 0.86 -0.18 73.58
279.00 1.10 117.00 278.98 -1.96 2.33 2.33 0.56 0.36 -30.70
334.00 0.90 92.40 333.97 -2.21 3.24 3.24 0.85 -0.36 -44.73

432.00 1.00 80.80 431.96 -2.11 4.85 4.85 0.22 0.10 -11.84
515.00 1.50 61.70 514.94 -1.48 6.52 6.52 0.78 0.60 -23.01
614.00 1.80 46.00 613.90 0.22 8.78 8.78 0.55 0.30 -15.86
706.00 1.60 52.70 705.86 2.00 10.84 10.84 0.31 -0.22 7.28
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LEAM Drilling Systems LLC

Survey Report

Devon Energy

Eddy County, NM (NAD-83)

AGATE PWU 21
11H

OH

OH

......... j We)t11H
j 3323.7' GE + 25' KB @ 3348.70usft 
I 3323.7' GE + 25’ KB @ 3348.70usft 

i Grid
| Minimum Curvature 
’ EDM 5000.1 MULTI User DB

a ■ g .T :Mm
n

«**»' ; If if
it
tS

s It ISKota
5L» r»IE*

797.00 1.80 55.00 796.82 3.59 13.02 13.02 0.23 0.22 2.53

888.00 1.80 62.50 887.77 5.07 15.46 15.46 0.26 0.00 8.24
980.00 1.80 67.50 979.73 6.29 18.08 18.08 0.17 0.00 5.43

1,071.00 1.80 50.90 1,070.68 7.74 20.51 20.51 0.57 0.00 -18.24
1,162.00 2.10 27.60 1,161.63 10.11 22.39 22.39 0.92 0.33 -25.60
1,253.00 2.20 24.70 1,252.57 13.18 23.89 23.89 0.16 0.11 -3.19

1,344.00 2.00 21.20 1,343.51 16.25 25.19 25.19 0.26 -0.22 -3.85
1,440.00 2.00 21.40 1,439.45 19.37 26.41 26.41 0.01 0.00 0.21
1,535.00 1.90 16.80 1,534.39 22.42 27.47 27.47 0.20 -0.11 -4.84
1,631.00 1.70 10.70 1,630.35 25.34 28.20 28.20 0.29 -0.21 -6.35
1,727.00 1.50 10.90 1,726.31 27.97 28.70 28.70 0.21 -0.21 0.21

1,822.00 1.20 6.60 1,821.28 30.18 29.05 29.05 0.33 -0.32 -4.53
1,918.00 1.50 14.90 1,917.26 32.40 29.49 29.49 0.37 0.31 8.65
2,014.00 1.30 11.00 2,013.23 34.68 30.02 30.02 0.23 -0.21 -4.06
2,109.00 1.30 13.00 2,108.20 36.79 30.46 30.46 0.05 0.00 2.11
2,205.00 1.10 14.40 2,204.18 38.74 30.94 30.94 0.21 -0.21 1.46

2,301.00 1.30 5.20 2,300.16 40.72 31.27 31.27 0.29 0.21 -9.58
2,396.00 1.40 5.60 2,395.13 42.95 31.48 31.48 0.11 0.11 0.42
2,492.00 1.90 16.30 2,491.09 45.64 32.04 32.04 0.61 0.52 11.15
2,587.00 2.50 14.70 2,586.02 49.16 33.01 33.01 0.63 0.63 -1.68
2,683.00 3.30 19.50 2,681.90 53.79 34.46 34.46 0.87 0.83 5.00

2,778.00 4.10 23.30 2,776.70 59.48 36.72 36.72 0.88 0.84 4.00
2,874.00 5.20 27.70 2,872.38 66.49 40.10 40.10 1.20 1.15 4.58
2,969.00 6.20 28.80 2,966.91 74.79 44.57 44.57 1.06 1.05 1.16
3,065.00 7.30 28.40 3,062.25 84.70 49.97 49.97 1.15 1.15 -0.42
3,161.00 7.50 28.10 3,157.45 95.59 55.82 55.82 0.21 0.21 -0.31

3,246.00 7.20 28.40 3,241.75 105.17 60.97 60.97 0.36 -0.35 0.35
3,348.00 6.70 28.30 3,343.00 116.04 66.83 66.83 0.49 -0.49 -0.10
3,444.00 7.60 27.40 3,438.25 126.60 72.40 72.40 0.94 0.94 -0.94
3,539.00 8.40 28.60 3,532.33 138.27 78.62 78.62 0.86 0.84 1.26
3,634.00 7.60 25.60 3,626.40 150.03 84.65 84.65 0.95 -0.84 -3.16

3,730.00 7.70 26.70 3,721.55 161.50 90.29 90.29 0.18 0.10 1.15
3,825.00 8.50 24.40 3,815.60 173.58 96.05 96.05 0.91 0.84 -2.42
3,921.00 8.00 21.40 3,910.60 186.26 101.41 101.41 0.69 -0.52 -3.13
4,016.00 8.10 21.60 4,004.67 198.64 106.29 106.29 0.11 0.11 0.21
4,112.00 8.40 24.70 4,099.68 211.30 111.71 111.71 0.56 0.31 3.23

4,208.00 8.50 28.80 4,194.63 223.89 118.06 118.06 0.64 0.10 4.27
4,303.00 8.40 30.00 4,288.60 236.05 124.91 124.91 0.21 -0.11 1.26
4,399.00 7.80 30.70 4,383.64 247.72 131.74 131.74 0.63 -0.63 0.73
4,495.00 8.40 31.90 4,478.69 259.28 138.77 138.77 0.65 0.63 1.25
4,590.00 9.40 34.10 4,572.54 271.59 146.79 146.79 1.11 1.05 2.32

4,685.00 8.70 31.90 4,666.36 284.12 154.94 154.94 0.82 -0.74 -2.32
4,781.00 8.40 31.10 4,761.29 296.28 162.39 162.39 0.34 -0.31 -0.83
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LEAM Drilling Systems LLC

Survey Report

Devon Energy

Eddy County, NM (NAD-83)

AGATE PWU 21
11H

OH

OH

mm

"St:;:*

| Well 11H
| 3323.7' GE + 25' KB @ 3348.70usft 

3323.7' GE + 25' KB @ 3348.70usft 
Grid

Minimum Curvature 

EDM 5000.1 MULTI User DB

3816^1
T" J

n
t-m Z, J3.

HEBff
!WP5Aiil£

4,877.00 7.30 27.40 4,856.39 307.70 168.82 168.82 1.26 -1.15 -3.85
4,972.00 8.50 29.30 4,950.49 319.19 175.04 175.04 1.29 1.26 2.00
5,068.00 8.60 31.90 5,045.42 331.47 182.30 182.30 0.42 0.10 2.71

5,163.00 8.70 33.00 5,139.34 343.52 189.97 189.97 0.20 0.11 1.16
5,259.00 8.70 35.60 5,234.24 355.52 198.15 198.15 0.41 0.00 2.71
5,354.00 8.00 30.50 5,328.23 367.05 205.69 205.69 1.07 -0.74 -5.37
5,450.00 7.40 28.80 5,423.36 378.23 212.06 212.06 0.67 -0.63 -1.77
5,545.00 7.70 25.40 5,517.54 389.34 217.73 217.73 0.57 0.32 -3.58

5,641.00 7.80 22.60 5,612.67 401.16 223.00 223.00 0.41 0.10 -2.92
5,736.00 9.00 23.20 5,706.64 413.94 228.40 228.40 1.27 1.26 0.63
5,832.00 8.90 22.60 5,801.48 427.70 234.21 234.21 0.14 -0.10 -0.63
5,927.00 8.30 17.40 5,895.41 441.03 239.09 239.09 1.03 -0.63 -5.47
6,023.00 7.90 20.50 5,990.45 453.82 243.47 243.47 0.62 -0.42 3.23

6,118.00 8.20 28.60 6,084.52 465.88 249.00 249.00 1.23 0.32 8.53
6,214.00 7.70 28.80 6,179.59 477.53 255.37 255.37 0.52 -0.52 0.21
6,309.00 7.70 23.90 6,273.74 488.93 261.02 261.02 0.69 0.00 -5.16
6,405.00 7.00 22.50 6,368.95 500.21 265.86 265.86 0.75 -0.73 -1.46
6,500.00 7.20 26.10 6,463.22 510.91 270.70 270.70 0.51 0.21 3.79

6,596.00 8.00 25.60 6,558.38 522.33 276.23 276.23 0.84 0.83 -0.52
6,692.00 8.50 26.00 6,653.38 534.73 282.23 282.23 0.52 0.52 0.42
6,787.00 8.40 30.00 6,747.35 547.05 288.78 288.78 0.63 -0.11 4.21
6,884.00 9.00 30.40 6,843.24 559.73 296.16 296.16 0.62 0.62 0.41
6,980.00 8.00 27.40 6,938.18 572.14 303.03 303.03 1.14 -1.04 -3.13

7,075.00 7.70 27.70 7,032.29 583.65 309.03 309.03 0.32 -0.32 0.32
7,171.00 5.90 28.40 7,127.61 593.68 314.37 314.37 1.88 -1.88 0.73
7,267.00 5.20 31.40 7,223.16 601.73 318.98 318.98 0.79 -0.73 3.13
7,362.00 5.00 30.00 7,317.79 608.99 323.29 323.29 0.25 -0.21 -1.47
7,458.00 4.70 35.80 7,413.44 615.81 327.69 327.69 0.60 -0.31 6.04

7,553.00 4.80 35.60 7,508.12 622.20 332.28 332.28 0.11 0.11 -0.21
7,649.00 4.50 36.90 7,603.80 628.47 336.88 336.88 0.33 -0.31 1.35
7,744.00 2.90 21.80 7,698.60 633.69 340.01 340.01 1.96 -1.68 -15.89
7,840.00 1.90 1.20 7,794.52 637.53 340.94 340.94 1.36 -1.04 -21.46
7,932.00 0.40 27.40 7,886.50 639.34 341.12 341.12 1.69 -1.63 28.48

7,990.00 0.30 81.70 7,944.50 639.54 341.37 341.37 0.57 -0.17 93.62
8,086.00 0.20 139.90 8,040.50 639.45 341.72 341.72 0.27 -0.10 60.63
8,181.00 0.50 162.40 8,135.49 638.93 341.95 341.95 0.34 0.32 23.68
8,277.00 2.20 115.10 8,231.46 637.75 343.75 343.75 1.98 1.77 -49.27
8,309.00 5.20 82.60 8,263.40 637.67 345.75 345.75 11.08 9.38 -101.56

8,341.00 8.20 76.60 8,295.18 638.39 349.40 349.40 9.61 9.38 -18.75
8,373.00 13.10 72.40 8,326.62 640.02 355.08 355.08 15.49 15.31 -13.13
8,421.00 18.80 69.70 8,372.75 644.35 367.53 367.53 11.97 11.88 -5.63
8,468.00 24.10 75.40 8,416.48 649.40 383.94 383.94 12.10 11.28 12.13
8,516.00 27.70 81.90 8,459.66 653.44 404.48 404.48 9.54 7.50 13.54
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LEAM Drilling Systems LLC

Survey Report

8,564.00 31.70 83.70 8,501.35 656.40 428.07 428.07 8.54 8.33 3.75
8,612.00 34.30 86.20 8,541.60 658.68 454.10 454.10 6.11 5.42 5.21
8,660.00 36.90 82.80 8,580.63 661.38 481.90 481.90 6.81 5.42 -7.08
8,708.00 40.30 82.40 8,618.14 665.24 511.59 511.59 7.10 7.08 -0.83
8,754.15 42.95 83.19 8,652.64 669.08 542.00 542.00 5.85 5.74 1.70

SL Crossing - 8754.15' MD

8,755.00 43.00 83.20 8,653.26 669.15 542.58 542.58 5.85 5.75 1.62
8,803.00 45.30 85.70 8,687.70 672.37 575.85 575.85 6.01 4.79 5.21
8,851.00 46.50 86.40 8,721.10 674.74 610.24 610.24 2.71 2.50 1.46
8,899.00 50.10 87.50 8,753.03 676.64 646.02 646.02 7.69 7.50 2.29
8,946.00 54.80 88.70 8,781.67 677.86 683.25 683.25 10.20 10.00 2.55

8,994.00 57.80 89.30 8,808.30 678.56 723.17 723.17 6.34 6.25 1.25
9,042.00 59.40 88.50 8,833.30 679.35 764.13 764.13 3.62 3.33 -1.67
9,090.00 62.30 88.10 8,856.68 680.59 806.03 806.03 6.09 6.04 -0.83
9,138.00 66.80 89.10 8,877.30 681.64 849.35 849.35 9.56 9.38 2.08
9,162.51 68.38 89.56 8,886.65 681.91 872.00 872.00 6.69 6.46 1.89

HL Crossing - 9162.51' MD

9,186.00 69.90 90.00 8,895.01 681.99 893.95 893.95 6.69 6.46 1.85
9,233.00 72.30 90.40 8,910.23 681.83 938.42 938.42 5.17 5.11 0.85
9,281.00 74.00 90.70 8,924.15 681.39 984.35 984.35 3.59 3.54 0.63
9,329.00 75.10 89.70 8,936.93 681.23 1,030.62 1,030.62 3.05 2.29 -2.08
9,377.00 78.30 88.40 8,947.98 682.01 1,077.31 1,077.31 7.17 6.67 -2.71

9,424.00 82.80 86.90 8,955.69 683.91 1,123.62 1,123.62 10.08 9.57 -3.19
9,472.00 86.20 86.00 8,960.29 686.87 1,171.30 1,171.30 7.33 7.08 -1.88
9,520.00 87.50 85.50 8,962.93 690.42 1,219.10 1,219.10 2.90 2.71 -1.04
9,568.00 87.30 85.00 8,965.11 694.39 1,266.88 1,266.88 1.12 -0.42 -1.04
9,616.00 87.00 85.30 8,967.49 698.45 1,314.65 1,314.65 0.88 -0.63 0.63

9,664.00 86.10 83.60 8,970.38 703.08 1,362.34 1,362.34 4.00 -1.88 -3.54
9,712.00 86.30 83.80 8,973.56 708.34 1,409.94 1,409.94 0.59 0.42 0.42
9,760.00 86.80 84.60 8,976.45 713.18 1,457.61 1,457.61 1.96 1.04 1.67
9,807.00 87.20 86.10 8,978.91 716.98 1,504.39 1,504.39 3.30 0.85 3.19
9,855.00 87.80 88.00 8,981.00 719.45 1,552.28 1,552.28 4.15 1.25 3.96

9,903.00 89.10 88.90 8,982.30 720.75 1,600.24 1,600.24 3.29 2.71 1.88
9,951.00 88.80 89.00 8,983.18 721.63 1,648.23 1,648.23 0.66 -0.63 0.21
9,998.00 88.60 90.10 8,984.25 722.00 1,695.21 1,695.21 2.38 -0.43 2.34

10,094.00 87.40 90.00 8,987.60 721.91 1,791.15 1,791.15 1.25 -1.25 -0.10
10,190.00 87.40 90.40 8,991.95 721.58 1,887.05 1,887.05 0.42 0.00 0.42

10,285.00 88.10 90.00 8,995.68 721.25 1,981.98 1,981.98 0.85 0.74 -0.42
10,381.00 88.50 90.30 8,998.53 721.00 2,077.94 2,077.94 0.52 0.42 0.31
10,477.00 90.70 90.40 8,999.20 720.41 2,173.93 2,173.93 2.29 2.29 0.10
10,572.00 90.10 90.20 8,998.54 719.91 2,268.92 2,268.92 0.67 -0.63 -0.21
10,668.00 90.60 90.10 8,997.95 719.66 2,364.92 2,364.92 0.53 0.52 -0.10

10,764.00 89.80 89.70 8,997.62 719.83 2,460.92 2,460.92 0.93 -0.83 -0.42
10,859.00 88.00 90.10 8,999.44 719.99 2,555.90 2,555.90 1.94 -1.89 0.42
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LEAM Drilling Systems LLC

Survey Report

Devon Energy

Eddy County, NM (NAD-83)

AGATE PWU 21
11H
OH

OH

I Well 11H
I
| 3323.7' GE + 25* KB @ 3348.70usft 
| 3323.7' GE + 25' KB @ 3348.70usft 

J Grid

I Minimum Curvature 
1 EDM 5000 1 MULTI User DB

10,955.00 87.70 90.10 9,003.04 719.83 2,651.83 2,651.83 0.31 -0.31 0.00
11,050.00 88.20 89.10 9,006.44 720.49 2,746.76 2,746.76 1.18 0.53 -1.05
11,146.00 90.80 88.50 9,007.28 722.50 2,842.73 2,842.73 2.78 2.71 -0.63

11,241.00 91.20 88.00 9,005.62 725.40 2,937.67 2,937.67 0.67 0.42 -0.53
11,337.00 90.30 88.10 9,004.36 728.67 3,033.61 3,033.61 0.94 -0.94 0.10
11,446.00 89.80 88.90 9,004.27 731.52 3,142.57 3,142.57 0.87 -0.46 0.73
11,541.00 90.30 89.20 9,004.19 733.10 3,237.55 3,237.55 0.61 0.53 0.32
11,637.00 90.90 89.30 9,003.18 734.35 3,333.54 3,333.54 0.63 0.63 0.10

11,733.00 90.90 89.20 9,001.67 735.61 3,429.52 3,429.52 0.10 0.00 -0.10
11,828.00 90.80 89.30 9,000.26 736.85 3,524.50 3,524.50 0.15 -0.11 0.11
11,924.00 89.20 90.00 9,000.26 737.44 3,620.49 3,620.49 1.82 -1.67 0.73
12,020.00 88.50 90.00 9,002.19 737.44 3,716.47 3,716.47 0.73 -0.73 0.00
12,115.00 87.60 89.80 9,005.42 737.60 3,811.42 3,811.42 0.97 -0.95 -0.21

12,211.00 87.70 88.70 9,009.36 738.86 3,907.33 3,907.33 1.15 0.10 -1.15
12,306.00 88.00 89.10 9,012.92 740.68 4,002.24 4,002.24 0.53 0.32 0.42
12,402.00 88.20 87.70 9,016.11 743.36 4,098.15 4,098.15 1.47 0.21 -1.46
12,497.00 87.90 87.10 9,019.34 747.67 4,193.00 4,193.00 0.71 -0.32 -0.63
12,593.00 88.40 87.30 9,022.44 752.35 4,288.83 4,288.83 0.56 0.52 0.21

12,689.00 88.30 86.20 9,025.20 757.80 4,384.64 4,384.64 1.15 -0.10 -1.15
12,784.00 89.00 86.40 9,027.44 763.92 4,479.41 4,479.41 0.77 0.74 0.21
12,880.00 89.70 87.50 9,028.53 769.03 4,575.27 4,575.27 1.36 0.73 1.15
12,975.00 90.80 86.40 9,028.11 774.09 4,670.13 4,670.13 1.64 1.16 -1.16
13,071.00 90.80 88.00 9,026.77 778.77 4,766.00 4,766.00 1.67 0.00 1.67

13,166.00 90.20 88.70 9,025.95 781.51 4,860.96 4,860.96 0.97 -0.63 0.74
13,262.00 89.20 89.40 9,026.45 783.10 4,956.94 4,956.94 1.27 -1.04 0.73
13,357.00 89.30 89.70 9,027.69 783.85 5,051.93 5,051.93 0.33 0.11 0.32
13,453.00 90.40 88.60 9,027.94 785.27 5,147.92 5,147.92 1.62 1.15 -1.15
13,548.00 91.10 88.60 9,026.70 787.59 5,242.88 5,242.88 0.74 0.74 0.00

13,590.00 91.10 89.30 9,025.89 788.36 5,284.87 5,284.87 1.67 0.00 1.67
13,668.00 91.10 89.30 9,024.40 789.31 5,362.84 5,362.84 0.00 0.00 0.00

Projection
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