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Company: Apache Corporation Local Co-ordinate Reference:  Well 412H
Project: Eddy County, NM (NAD27 NME) TVD Reference: GL + KB @ 3975.50usft (Trinidad 436)
Site: Cedar Lake Federal CA MD Reference: GL + KB @ 3975.50usft (Trinidad 436)
Woell: - 412H North Reference: Gnd
Waellbore: OH / Job #61263 Survey Calculation Method: Minimum Curvature
Design: Surveys (Trinidad 436) Database: Compass 5000 GCR
Project Eddy County, NM (NAD27 NME)
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: New Mexico East 3001
Site Cedar Lake Federal CA
Site Position: Northing: 670,624.80 usft  Latitude: 32° 50' 34.37962 N
From: Map Easting: 633,024.10 usft Longitude: 103° 54' 0.75173 W
Position Uncertainty: 0.00 usft  Slot Radius: 13-3/16 " Grid Convergence: 0.23°
Well 412H
Woell Positlon +N/-S 0.00 usft Northing: 679,780.79 usfi Latitude: 32°52'4.57380 N
+E/-W 0.00 usft Easting: 642,654.60 usfl Longitude: 103° 52' 7.39833 W
Position Uncertainty 0.00 usft Woellhead Elevation: 0.00 usfi Ground Level: 3.959.00 usfi
Woellbore OH / Job #61263
Magnetics Model Name Sample Date Declination Dip Angle Fleld Strength
) ) (nT)
HDGM 6/9/2015 7.60 60.83 48,625
Design Surveys (Trinidad 436)
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) )
0.00 0.00 0.00 82.94
Survey F:rogmm Date 7/5/2017
From To
(usft) {usft) Survey (Wellbore) Tool Name Description
38.96 623.96 VES Gyro Surveys (OH / Job #61263) NS-GYRO-MS North sensing gyrocompassing m/s
623.96 11,041.00 Phoenix MWD Surveys (OH / Job #61263) MWD+HDGM OWSG Rev.2 MWD + HDGM
Survey
‘Measured Vertical Vertical  Dogleg  Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/IW Section Rate Rate Rate
(usft) ) ©) {usft) (usft) (usft) (usft) {°/100usft) (°/100usft) (°/100usft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38.96 0.32 28.09 38.96 0.10 0.05 0.06 0.82 0.82 0.00
103.96 0.50 30.13 103.96 0.50 0.28 0.34 0.28 0.28 3.14
168.96 0.77 31.19 168.95 1.12 0.65 0.78 0.42 0.42 1.63
233.96 1.11 32.58 233.95 2.02 1.21 1.45 0.52 0.52 214
298.96 1.1 59.46 298.93 2.87 2.09 243 0.79 0.00 4135
363.96 1.19 69.60 363.92 343 3.27 3.67 0.34 0.12 15.60
428.96 1.16 87.12 428.91 370 4.56 4.98 0.55 -0.05 26.95
493.96 1.17 83.85 493.89 3.80 588 6.30 0.10 0.02 -5.03
558.96 0.87 8852 55888 389 703 745 = 048 -0.46 718 o
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Company: Apache Corporation Local Co-ordinate Reference:  Well 412H
Project: Eddy County, NM (NAD27 NME) TVD Reference: GL + KB @ 3975.50usft (Trinidad 436)
Site: Cedar Lake Federal CA MD Reference: GL + KB @ 3975.50ustft (Trinidad 436)
Woell: 412H North Reference: Grid
Woellbore: OH / Job #61263 Survey Calculation Method: Minimum Curvature
Design: Surveys (Trinidad 436) Database: Compass 5000 GCR
Survey j
Measured Vertical Vertical Dogleg Build Tum
Depth Inclination  Azimuth Depth +N/-S +E)-W Section Rate Rate Rate
(usft) ) ) (usft) {usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
623.96 0.70 73.01 623.88 4.02 7.90 8.34 0.42 -0.26 -23.86
TleIn
711.00 0.76 50.80 710.91 4.54 8.86 9.35 0.33 0.07 -25.52
First Phoenix Survey
835.00 0.90 39.50 834.90 5.81 10.11 10.75 0.17 0.11 -9.11
897.00 0.84 35.18 896.89 6.55 10.69 11.41 0.14 -0.10 -6.97
1,022.00 0.81 39.84 1,021.88 7.98 11.78 12.67 0.06 -0.02 3.73
1,147.00 0.99 37.21 1,146.86 9.52 13.00 14.07 0.15 0.14 -210
1,273.00 0.68 49.66 1,272.85 10.87 14.23 15.45 0.28 -0.25 9.88
1,397.00 0.65 33.84 1,396.84 11.93 15.18 16.53 0.15 -0.02 -12.76
1,522.00 0.09 228.94 1,521.84 12.46 15.50 16.91 0.59 -0.45 -131.92
1,647.00 0.12 147.58 1,646.84 12.28 15.50 16.89 0.1 0.02 -65.09
1,771.00 0.12 121.84 1,770.84 12.10 15.68 17.04 0.04 0.00 -20.76
1,896.00 0.42 123.63 1,895.84 11.78 16.17 17.49 0.24 0.24 1.43
2,020.00 0.67 211.56 2,019.83 10.91 16.17 17.39 0.63 0.20 70.91
2,144.00 0.76 220.67 2,143.82 9.67 15.25 16.32 0.12 0.07 7.35
2,268.00 0.94 231.44 2,267.81 8.41 13.92 14.85 0.19 0.15 8.69
2,393.00 0.21 75.04 2,392.80 7.83 13.34 14.20 0.91 -0.58 -125.12
2,518.00 0.16 338.63 2,517.80 8.05 13.50 14.39 0.22 -0.04 -77.13
2,643.00 0.39 347.62 2,642.80 8.63 13.34 14.30 0.19 0.18 7.19
2,767.00 0.30 32472 2,766.80 9.31 13.07 14.11 0.13 -0.07 -18.47
2,892.00 0.31 30166 . 2,891.80 9.75 12.59 13.69 0.10 0.01 -18.45
3,017.00 0.48 304.25 3,016.79 10.22 11.87 13.03 0.14 0.14 2.07
3,142.00 0.44 339.01 3,141.79 10.97 11.26 12.53 0.22 -0.03 27.81
3,266.00 0.33 313.37 3.265.79 11.66 10.83 12.18 0.16 -0.09 -20.68
3,391.00 0.57 31045 3,390.78 12.31 10.10 11.53 0.19 0.19 -2.34
3,571.00 1.00 318.21 3,570.77 14.06 8.37 10.03 0.25 0.24 431
3,695.00 0.78 12.16 3,694.75 15.69 7.83 9.70 0.67 -0.18 43.51
3,820.00 1.04 11.71 3,819.74 17.63 8.24 10.34 0.21 0.21 -0.36
3,944.00 0.54 69.99 3,943.73 18.94 9.01 11.27 0.71 -0.40 47.00
4,069.00 0.55 44 60 4,068.72 19.56 9.99 12.32 0.19 0.01 -20.31
4,193.00 0.61 65.89 4,192.72 20.26 11.01 13.41 0.18 0.05 17.17
4,317.00 0.68 67.49 4,316.71 20.81 12.29 14.75 0.06 0.06 1.29
4,442 .00 0.49 56.27 4,441.70 21.39 13.42 15.95 0.18 -0.15 -8.98
4,630.00 0.59 65.33 4,629.69 22.24 14.97 17.59 0.07 0.05 482
4,702.00 2.65 52.61 4,701.66 23.41 16.63 19.38 2.89 2.86 -17.67
4,764.00 11.52 49.07 4,763.13 28.34 22.46 25.77 14.32 14.31 -5.71
4,826.00 19.36 46.24 4,822 84 39.52 34.58 39.17 12.70 12.65 -4.56
4,889.00 2408 49.34 4,881.36 55.13 51.88 58.26 7.7 7.49 4.92
4,951.00 29.30 55.91 4,936.74 71.89 74.06 82.33 9.66 8.42 10.60
5,014.00 30.78 56.22 4,991.28 89.49 100.22 110.46 2.36 2.35 0.49
5,076.00 37.66 57.22 5,042.51 108.59 129.37 141.73 11.13 11.10 1.61
| 513700 4509 60.03  5088.26  129.50 163.80  178.47 12.55 12.18 461 |
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Company: Apache Corporation Local Co-ordinate Reference:  Well412H
Project: Eddy County, NM (NAD27 NME) TVD Reference: GL + KB @ 3975.50usft (Trinidad 436)
Site: Cedar Lake Federal CA MD Reforence: GL + KB @ 3975.50usft (Trinidad 436)
Waell: 412H North Reference: Grid
Wellbore: OH/ Job #61263 Survey Calculation Method: Minimum Curvature
Design: Surveys (Trinidad 436) Database: Compass 5000 GCR
Survey
Measured Vertical Vertlcal Dogleg Bulld Turn
Depth Inclination  Azimuth Depth +N/I-S +E/W Section Rate Rate Rate
(usft) ©) ©) {ustt) (usft) (usft) {usft) (°1M00usft) (°/100usft)  (°/100usft)
5,200.00 52.95 60.27 5,129.54 153.15 205.02 222.28 12.48 12.48 0.38
5,262.00 58.42 56.91 5,164.49 179.86 248.67 268.89 9.89 8.82 -5.42
5,324.00 67.70 52.83 5,192.56 211.69 293.77 317.55 16.07 14.97 -6.58
5.386.00 76.99 50.70 5211.34 248.24 340.10 368.02 15.34 14.98 -3.44
5,415.00 81.91 51.07 5,216.65 266.22 362.22 392.18 17.01 16.97 1.28
5,451.00 87.45 52.75 5,219.99 288.32 390.42 422 .88 16.07 15.39 467
5.514.00 88.10 55.60 5,222.43 325.16 44145 478.05 464 1.03 4.52
5,676.00 87.98 58.23 5,224.55 358.98 493.37 533.73 4.24 -0.19 4.24
5,639.00 88.85 59.79 5,226.30 391.41 547.35 591.29 2.83 1.38 248
5,701.00 89.19 61.67 5,227.36 421.71 601.42 648.67 3.08 0.55 3.03
5,763.00 89.41 63.35 5,228.12 450.33 656.42 706.77 273 0.35 2.71
5,825.00 89.52 64.91 5,228.69 477.38 712.20 765.45 2.52 0.18 2.52
5,887.00 89.52 66.56 5,229.21 502.86 768.72 824.67 2.66 0.00 2.66
5,950.00 90.17 66.16 5,229.38 528.12 826.43 885.05 1.21 1.03 -0.63
6,012.00 89.66 68.77 5,229.48 551.88 883.69 944.80 4.29 -0.82 4.21
6,074.00 89.52 70.47 5,229.92 573.47 941.81 1,005.12 2.75 -0.23 2.74
6,081.00 89.38 70.69 5,229.99 575.80 948.41 1,011.96 3.68 -1.98 3.10
LL Crossing 6081' MD, 89.38° Inc at 70.69° Azm
6,136.00 88.29 72.39 5,231.11 593.21 1,000.57  1,065.86 368 -1.98 3.10
6,198.00 88.21 74.96 5,233.00 610.63 1,060.03 1,127.02 4.15 -0.13 4.15
6,260.00 88.35 77.44 5,234.86 625.41 1,120.21 1,188.56 4.00 0.23 4.00
6,322.00 88.51 80.43 5,236.56 637.30 1,181.03  1,250.37 4.83 0.26 482
6,384.00 88.49 82.45 5,238.18 646.52 1,242.31 1,312.33 3.26 -0.03 3.26
6,420.00 87.90 83.12 5,239.32 651.04 1,278.01 1,348.31 248 -1.63 1.87
HL Crossing 6420'MD
6,446.00 87.48 83.61 5,240.36 654.04 1,303.82 1,374.29 248 -1.63 1.87
6,507.00 87.28 84 61 5,243.15 660.30 1,364.43 1,43521 1.67 -0.33 1.64
6,569.00 88.12 86.65 5,245.64 665.02 1,426.20 1,497.09 3.56 1.35 3.29
6,631.00 88.32 88.10 5,247.57 667.85 1,488.10 1,558.87 2.36 0.32 2.34
6,692.00 90.00 88.00 5,248.46 669.93 1,549.06 1,619.62 276 275 -0.16
6,754.00 91.18 88.45 5,247.82 671.85 1,611.02 1,681.35 2.04 1.90 0.73
6,816.00 88.54 88.40 5,247.97 673.55 167299 1,743.06 4.26 -4.26 -0.08
6,878.00 88.88 88.14 5,249.37 675.43 1,73495 1,804.78 0.69 0.55 -0.42
6,940.00 89.78 87.61 5,250.09 677.72 1,796.90 1,866.55 1.68 1.45 -0.85
7,001.00 89.19 88.33 5,250.64 679.89 1,857.86  1,927.31 1.53 -0.97 1.18
7,063.00 89.81 89.47 5,251.18 681.08 1,919.84  1,988.97 2.09 1.00 1.84
7,125.00 87.56 90.05 5,252.61 681.33 1,981.82 2,050.51 375 -3.63 0.94
7,187.00 86.98 89.89 5,255.56 681.37 2,043.75 2,111.97 0.97 -0.94 -0.26
7,250.00 88.23 89.38 5,258.19 681.77 2,106.69 2,174.49 2.14 1.98 -0.81
7,311.00 88.23 88.82 5,260.08 682.73 2,167.66  2,235.11 0.92 0.00 -0.92
7,373.00 87.93 90.34 5,262.15 683.18 2,22962  2,296.66 2.50 -0.48 245
7,434.00 88.46 89.96 5.264.07 683.02 2,290.59 2,357.14 1.07 0.87 -0.62
; 7,497.00 89.05 89.50 5,265.44 683.32 2,353.57 2,419.69 1.19 0.94 -0.73
7.559.00 87.96 89.91 5,267.06 683.64 241555 2481.23 1.88 -1.76 0.66
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Company: Apache Corporation Local Co-ordinate Reference: Well412H
Project: Eddy County, NM (NAD27 NME) TVD Reference: GL + KB @ 3975.50usft (Trinidad 436)
Site: Cedar Lake Federal CA MD Reference: GL + KB @ 3975.50usft (Trinidad 436)
Woell: 412H North Reference: Grid
Wellbore: OH/ Job #61263 Survey Caiculation Method: Minimum Curvature
Design: Surveys (Trinidad 436) Database: Compass 5000 GCR
Survey . S 7 - - o 7 - 7 -

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/l-W Section Rate Rate Rate
(usft) () ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°100usft)
7,621.00 88.60 89.85 5,268.92 683.77 247752 254275 1.04 1.03 -0.10
7,684.00 90.25 89.72 5,269.55 684.00 2,540.51  2,605.30 263 2.62 -0.21
7.746.00 89.11 90.11 5,269.90 684.10 2,602.51 2,666.84 1.94 -1.84 0.63
7,808.00 89.47 89.59 5,270.67 684.26 266451 2,728.38 1.02 0.58 -0.84
7,871.00 87.25 89.26 5,272.47 684.89 2,727.47 2,790.95 3.56 -3.52 -0.52
7,933.00 87.45 89.31 5,275.34 685.66 2,789.40 2,852.51 0.33 0.32 0.08
7,995.00 88.15 88.88 5,277.72 686.64 2,851.35 2,914.10 1.32 1.13 -0.69
8,057.00 89.19 88.80 5,279.16 687.90 2913.32 297576 1.68 1.68 -0.13
8,121.00 90.45 88.54 5,279.36 689.38 297730 3,039.44 2.01 1.97 -0.41
8,183.00 89.83 89.17 5,279.21 690.62 3,039.29  3,101.11 1.43 -1.00 1.02
8,246.00 90.61 88.84 5,278.96 691.71 3,102.28 3,163.75 1.34 1.24 -0.52
8,309.00 90.22 90.38 5,278.51 692.14 3,165.27  3,226.32 2.52 -0.62 244
8,371.00 91.15 90.39 5.277.77 691.73 3,227.26  3,287.80 1.50 1.50 0.02
8,434.00 90.45 90.94 5,276.89 690.99 3,290.25 3,350.22 1.41 -1.11 0.87
8,496.00 91.68 90.58 5,275.73 690.17 3,352.24 3,411.63 2.07 1.98 -0.58
8,559.00 91.40 91.21 5,274.04 689.19 3,415.21 3,474.00 1.09 -0.44 1.00
8,621.00 90.34 91.41 5,273.10 687.77 347718  3,5635.33 1.74 -1.71 0.32
8,683.00 91.49 91.38 5,272.11 686.26 3,639.15  3,596.65 1.86 1.85 -0.05
8,745.00 90.14 91.07 5,271.23 684.94 3,601.13  3.658.00 2.23 -2.18 -0.50
8,807.00 88.21 91.24 5,272.12 683.69 3,663.11 3,719.35 3.12 -3.11 0.27
8,869.00 87.78 91.42 5,274.29 682.25 3,725.06  3,780.65 0.75 -0.69 0.29
8,931.00 88.88 91.71 5,276.10 680.56 3,787.00 3,841.92 1.83 1.77 047
8,993.00 87.90 90.86 5,277.84 679.17 3,848.96 3,903.24 2.09 -1.58 -1.37
9,055.00 89.55 91.10 5,279.22 678.11 391094  3,964.62 269 2.66 0.39
9,117.00 88.91 91.07 5,280.05 676.93 397292 4,025.99 1.03 -1.03 -0.05
9,179.00 88.23 90.50 5,281.60 676.08 403489 4,087.39 1.43 -1.10 -0.92
9,241.00 90.39 90.08 5,282.35 675.77 4,096.88 4,148.87 3.55 348 -0.68
9,303.00 91.51 89.58 5,281.32 675.95 4,158.87 4,210.41 1.98 1.81 -0.81
9,365.00 91.37 88.26 5,279.76 677.12 4,220.84 4,272.05 2.14 -0.23 -2.13
9,428.00 89.83 87.77 5.279.10 679.30 4,283.80 4,334.80 2.57 -2.44 -0.78
9,489.00 87.40 87.60 5,280.57 681.77 434473 439557 3.99 -3.98 -0.28
9,552.00 88.49 86.65 5.282.83 684.93 440761 4,458.36 2.29 1.73 -1.51
9,616.00 87.28 87.90 5,285.19 687.97 447149 452213 2.72 -1.89 1.95
9,678.00 87.17 89.14 5,288.20 689.57 4533.39 4,583.77 2.01 -0.18 2.00
9,741.00 87.62 88.94 5,291.06 690.62 4,596.32 4,646.34 0.78 0.7 -0.32
9,804.00 87.59 88.38 5,293.69 692.09 4,659.25 4,708.98 0.89 -0.05 -0.89
9,866.00 88.32 88.41 5,295.91 693.83 4,721.18 4,770.66 1.18 1.18 0.05
9,929.00 88.07 89.57 5,297.89 694.94 478414 483327 1.88 -0.40 1.84
9,990.00 87.96 89.65 5,300.00 695.35 484510 4,893.83 0.22 -0.18 0.13

10,052.00 89.27 90.14 5,301.50 695.47 4907.08 4,955.35 2.26 2.1 0.79
10,115.00 88.88 89.30 5,302.52 695.77 4,970.07 5,017.90 1.47 -0.62 -1.33
10,177.00 88.74 89.09 5,303.81 696.64 5,032.05 5,079.52 041 -0.23 -0.34
10,239.00 90.56 90.59 5,304.18 696.82 5,094.05 5,141.06 3.80 2.94 242
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Company: Apache Corporation

Project: Eddy County, NM (NAD27 NME)

Site: Cedar Lake Federal CA

Waell: 412H

Wellbore: OH/ Job #61263

Design: Surveys (Trinidad 436)

Survey

Measured
Depth Inclination  Azimuth
(usft) ) )

10,301.00 90.70 90.09
10,363.00 91.20 90.16
10,427.00 89.33 90.89
10,489.00 89.55 91.44
10,552.00 89.75 90.95
10,614.00 89.69 90.11
10,739.00 90.19 89.91
10,802.00 90.20 89.76
10,865.00 90.09 88.58
10,928.00 90.59 88.03
10,965.00 91.12 88.53
Final Phoenix MWD Survey
11,041.00 91.12 88.53
Projection to TD

Design Annotations

Measured
Depth
(usft)

623.96
711.00
6,081.00
6,420.00
10,965.00
11,041.00

Vertical
Depth
(usft)

623.88
710.91
5,229.99
5,239.32
5,302.30
5,300.82

Phoenix Technology Services LP

Vertical
Depth
{usft)

5,303.50
5,302.47
5,302.18
5,302.78

5,303.17
5,303.47
5,303.60
5,303.39
5,303.23

5,302.86
$,302.30

5,300.82

Survey Report

Local Co-ordinate Reference:
TVD Reference:
MD Reference:
North Reference:
Survey Calculation Method:

Database:

+N/-S
(usft)

696.45
696.31
695.73
694.47

693.15
692.58
692.56
692.74
693.65

695.52
696.63

698.58

Local Coordinates

+N/-S
{usft)

4.02
454
575.80
651.04
696.63
698.58

+E/I-W

(usft)
7.90
8.86
948.41
1,278.01
5,819.93
5,895.89

Vertical
+E/-W Section
{usft) (usft)
5,156.04 5,202.54
5,218.03 5,264.05
5282.03 5,327.49
5,344.01 5,388.85
5407.00 5451.19
546899 5512.65
559399 5636.70
5,656.99 5699.24
571998 5,761.87
578295 582459
581993 5,861.43
5,895.89 5937.05

Comment

Tie In

First Phoenix Survey
LL Crossing 6081’ MD, 89.38° Inc at 70.69° Azm

Well 412H

( PHOENIX
TICHNOLOGY SEAVICH)

GL + KB @ 3975.50usft (Trinidad 436)
GL + KB @ 3975.50usft (Trinidad 436)

Grid
Minimum Curvature
Compass 5000 GCR
Dogleg Bulld
Rate Rate
{°/100usft) (°/100usft)
0.84 0.23
0.81 0.81
3.14 -2.92
0.96 0.35
0.84 0.32
1.36 -0.10
0.43 0.40
0.24 0.02
1.88 -0.17
1.18 0.79
1.97 1.43
0.00 0.00

HL Crossing 6420'MD
Final Phoenix MWD Survey
Projection to TD

Turn
Rate
{°/400usft)

-0.81
0.1
1.14
0.89

-0.78
-1.35
-0.16
-0.24
-1.87

-0.87
1.35

0.00
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