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Phoenix Technology Services LP
Survey Report PHOENIX

TICNMIOOT lliyiqt

Company: Apache Corporation Local Co-ordinate Reference: Well#2H
Project: Eddy County, NM (NAD 83 NME) TVD Reference: GL + KB @ 3446 OOusft (H&P 482)
SHa: Palmillo 14-15 State MD Reference: GL + KB ® 3446 OOusft (H&P 482)
Well: #2H North Reference: Grid
Wellbore: ON/Job #61176 Survey Calculation Method: Minimum Curvature
Design: Surveys (H&P 482) Database; Compass 5000 GCR

Project Eddy County. NM (NAD 83 NME)

Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: New Mexico Eastern Zone

Site Palmillo 14-15 State

Site Position: Northing: 601.B2350 usfl Latitude: 32* 39’ 15 60896 N
From: Map Easting: 595,66440 usft Longitude: 104* 9'24 52874 W
Position Uncertainty: 0.00 usfl Slot Radius: 13-3/16" Grid Convergence: 010 “

Well #2H

Well Position +N/-S 0 00 usft Northing: 601,823 50 usfl Latitude: 32' 39’ 15,60896 N
+E/-W 0.00 usft Easting; 595,664.40 usfl Longitude: 104 9‘ 24 52874 W

Position Uncertainty 0 00 usft Wellhead Elevation: 0 00 usfl Ground Level: 3,420 00 USfi

Wellbore OH /Job #61176 ■

Magnetics Model Name Sample Date Declination Dip Angle Field Strength
n n (nT>

HDGM 6/10/2017 742 60.52 48,189

Design Surveys (H&P 482} ......... ............. "....

Audit Notes;
Version: 10 Phase: ACTUAL Tie On Depth: 0.00

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

6.00 000 ooo 87.97

Survey Program Date 6/1/2017
From To
(usft) (usft) Survey (Wellbore) Tool Name Description

10000 6,500,00Phoen!xGyroSurveys(OH/Job#61176) 5PT_GTD Continuous north-seeking gyro
6,500,00 12,300 00 Phoenix MWD Surveys (OH / Job #61176) MWD+HDGM OWSG Rev 2 MWD + HDGM

Survey

Measured Vertical 4 Vertical Donteg Build Turn * '
Depth Inclination Azimuth Depth +N/-S +B-W Section Rate Rate Rate
(usft) « O n (usft) (usft) (usft) (usft) f/1 OOusft) (*/1 OOusft) (*/1 OOusft)

0.00 OOQ 0.00 000 000 000 0.00 0.00 000 000
100 00 0.50 146 38 100.00 -0 36 024 023 0.50 050 000
200 00 0.42 162,04 200.00 -1.08 060 056 0.15 -0.08 15 66
300,00 0.74 135,85 299.99 -1.89 1.16 1 09 0.41 0.32 -26.19
400,00 0.79 152.74 399.98 -2.96 1.92 1.82 0.23 005 16.89

500 00 1 07 184 54 499.97 -4.51 2 17 2.01 0.58 028 31.80
60000 1.42 173 32 599.95 -6.67 224 2.00 0.42 0 35 -11.22
700 00 1.30 16958 69992 -9.01 2.59 227 015 -012 -3.74
800 00 1 27 166 53 799 89 -11.21 3 05 2,65 0.07 -0 03 -3.05
900 00 1.36 169 60 899 87 -13.45 3 52 3,04 0.11 009 307
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Phoenix Technology Services L.P
Survey Report 5 PHOENIX

TICKHUMT KKVtCII

Company: Apache Corporation Local Co-ordinate Reference: Well #2H
Project: Eddy County, NM (NAD 83 NME) TVD Reference: GL + KB @ 3446.00usft (H&P 482)
Site: Palmillo 14-15 State MD Reference: GL + KB @ 3446.00usR (H&P 482)
Well; #2H North Reference: Grid
Wellbore: OH/Job #61176 Survey Calculation Method; Minimum Curvature
Design: Surveys (H&P 482) Database: Compass 5000 GCR

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rata Rate
(usft) (*) n (usft) (usft) (usft) (usft) (710Ousft) (•/100usft) f/100usft)

1,000.00 1.38 176.88 999.84 -15.82 3.80 3 24 0,18 0.02 7.28
1,100.00 2.49 176.97 1,099.78 -19.19 3.98 3 30 1 11 1.11 0.09
1,200.00 2 56 171.31 1,199.68 -23.57 4.43 360 026 007 -5.66
1,300.00 2.72 166.54 1.299 58 -28.09 5.32 4 33 0 27 0.16 -4 77
1,400.00 2.71 170.24 1,399,46 -32.72 6.28 511 018 -0.01 3 70

1,500.00 300 176.18 1,499 34 -37.66 6.85 551 041 0.29 594
1,600.00 2.78 169.03 1,599.21 -42.66 7.49 5,97 042 -0.22 -7.15
1,700.00 3.05 174.20 1,699.08 -47.68 8.22 652 0 38 0.27 5.17
1,800.00 2.68 176.56 1,798.96 -52.66 863 676 0 39 -0.37 2.36
1,900.00 301 173.13 1,898.83 -57 60 9.08 7.04 037 0.33 •3.43

2,000.00 2.01 164.51 1.998 74 -61.90 9.86 7.67 1,07 -1,00 -862
2,100.00 0.73 50.75 2.098.72 •63.19 10 83 858 2 40 -1 28 -113.76
2,200.00 2.13 355.72 2,198 69 -60.93 11.18 902 1 81 1,40 -55 03
2,300.00 2.98 348.24 2.298 59 -56.53 10 51 850 0 91 0.85 -7.48
2.400.00 3.40 34818 2.39843 -51.09 9 37 7,56 042 0.42 •0 06

2,500.00 3.62 347.58 2,49824 -45,10 8.09 6.49 0,22 0.22 -0.60
2,600.00 3.52 352.83 2,598.05 -38.97 7.03 5.64 0.34 •0,10 5.25
2,700 00 3.75 355.24 2,697.85 -32,67 6.37 521 0.28 0.23 241
2.800.00 3.53 347.18 2,797.65 -26.41 5,42 4.48 0.56 -0 22 -8,06
2,900 00 3.90 344.78 2,897.44 -20.12 3.84 313 0.40 0.37 -2,40

3,000.00 3.66 349.42 2,997.21 -13 53 2.33 1 85 0.32 -0.04 464
3,100.00 3.55 355.66 3,097,00 -7.14 1.48 1 22 0.51 -0 31 6 24
3,200.00 0.74 7.99 3,196.92 -3.41 1.33 1 21 2.83 -2.81 12,33
3,300.00 0 86 343.46 3,296.91 -2.05 1.21 1.14 0.36 0.12 -24 53
3,400.00 0 54 346 92 3,396.90 -0.87 0.89 0 86 0 32 -0.32 3,46

3,500.00 1.00 343.00 3.496.89 0.42 0.53 054 046 0,46 -3.92
3,600.00 0.83 12.91 3,596.88 1.96 0.43 0 50 0.50 -0.17 29.91
3,700.00 0 54 325.54 3,696.88 3.06 0 33 0.44 0.61 -0 29 •47.37
3,800.00 0.31 3.48 3,796,87 3.71 0.08 021 0.35 -0.23 37.94
3,900.00 0.36 306.09 3,896.87 4.17 -0.16 -0.01 0.32 0.05 -57.39

4,000.00 0.27 187.59 3,996.87 4.12 -0.44 -0 30 0.54 -0.09 -118 50
4,100.00 0 30 347.59 4,096.87 4.14 -0.53 -0,38 0.56 0.03 160 00
4,200.00 0.49 285.38 4,196.87 4.51 •1.00 -0,84 0.44 019 *62.21
4,300.00 0.41 255.92 4,296.87 4.54 -1.76 -1,60 0.24 -0 08 *29,46
4,400 00 0.35 169.95 4,396 86 4.15 -2,05 -1.90 0.52 -0 06 -85,97

4,500.00 0.23 173.89 4.496 86 3.65 -1.98 •1 85 0.12 -0 12 394
4,600.00 0.21 141.21 4,596.86 3.31 -1.84 -1.72 0 13 -0 02 -3268
4,700.00 030 232 64 4,696.86 3.01 -1.93 -1.83 0.37 009 91.43
4,800.00 0.57 183 33 4,796.86 2.35 -2.17 -2 09 0.44 027 -49.31
4,900.00 0.41 161,58 4,896 86 1.51 -2.09 -2 03 0.24 -0.16 -21.75

5,000.00 0.28 22158 4.998 85 0.99 -2.14 -210 0 36 -0.13 60,00
5,100.00 0.52 194 35 5.096 85 0 37 -2.41 -2 40 0 30 0.24 -27 23
5.200 00 013 283 38 5.196 85 -0 04 -2.63 -2 63 0 53 -0.39 89 03
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Phoenix Technology Services LP
Survey Report 5 PHOENIX
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Company: Apache Corporation Local Co-ordinate Reference: Well#2H
Project: Eddy County, NM (NAD 83 NME) TVD Reference: Gl + KB @ 3446 OOusft (H&P 482)
Site: Palmitic 14-15 State MD Reference: GL + KB @ 3446 OOusft (H&P 482)
Welt: #2H North Reference: Grid
Wellbore: OH/Job #61178 Survey Calculation Method: Minimum Curvature
Design; Surveys (H&P 482) Database; Compass 5000 GCR

Survey

Measured
Depth Inclination Azimuth

Vertical
Depth +N/-S +E/-W

Vertical
Section

Dogleg
Rate

Build
Rats

Turn
Rate

(usft) n n (usft) (usft) (usft) (usft) (*/1 OOusft) (*/1 OOusft) (*/100usft)
5,300,00 0,53 323.27 5,296.8S 0.35 -3 02 -301 0.44 040 39.89
5,400.00 0.54 325.37 5,396.84 1.11 -3 57 -3.52 0.02 001 210

5,500.00 0.53 348.26 5,496.84 1.95 -3 93 -386 0 21 -0.01 22.89
5,600.00 0.97 7.40 5,596 83 3.24 -3.91 -380 0.50 0 44 19.14
5,700.00 059 41.82 5,696.82 447 -3.46 -330 0 59 -0.38 34.42
5,800 00 0.16 22 21 5,796 82 4.98 -3.06 -289 044 -043 -19 61
5,900.1X1 0,09 62 97 5,896 82 5 15 -2.94 -276 011 -007 40 76

6,000.00 0.23 45.93 5,996.82 5.32 -2.73 -2.54 015 014 -17.04
6,100.00 0.49 242.55 6,096 82 5.26 -2.% -277 0.71 026 -16338
6,200.00 0.77 179.45 6,196 81 4.39 -3.34 -318 0.70 0.28 -83 10
6,300.00 077 225.45 6,296 80 3.25 -3.81 -3 69 0.60 0,00 46 00
6,400.00 1.28 209.60 6.396 79 1.81 -4.84 -4.77 0.58 0.51 -15 65

6,500.00 0 98 209.10 6,496 77 0.09 -581 -5 81 030 -0,30 -0.70
Tie In 

6,636.00 1 62 222.06 6,63273 -2 35 -767 •7.74 0.51 0.47 9.53
First Phoenix MWD Survey 
6,751.00 3 09 98,99 6,747.68 -4.04 -569 -5 83 3.65 1.28 -107.02
6,782 00 7.25 85 21 6,778.55 -4.01 •2.92 -3.06 13.91 13.42 -44 45
6,814.00 10.93 79 42 6.810.14 -3.28 2.08 1.96 11.84 11.50 •1609

6,845.00 14.72 78 61 6,840.36 -1.96 883 876 12.24 12.23 -2,61
6,877,00 18.87 8317 6,870 99 -0.55 17.96 17.93 13.60 12.97 14 25
6,908,00 22.29 85.10 6.900.01 0.55 28.80 28.80 11,25 11.03 6.23
6,940.00 24.06 85 53 6,929.42 1.58 41.35 41,38 5.56 5.53 1 34
6,971.00 25.66 88 31 6,957.55 2.27 54.36 54.41 6.39 5.16 897

7,003.00 28.36 85.75 6.986.06 3.04 68.87 68 94 9.24 8.50 -8 00
7.034.00 30.67 83.37 7,013 03 4.50 84.08 84.18 8.30 7.39 -7 68
7,066.00 33.15 83.17 7,040.19 6.48 100.87 101 04 7.76 7.75 -0 63
7,097.00 33.65 83.57 7.066.07 8,45 117,82 118 05 1.76 1.61 1.29
7,129.00 35.92 81.18 7,092.35 10.88 135.91 136 21 8.27 7.09 -747

7,160.00 39.15 7861 7,116.94 14.21 154 50 154.90 11.58 10.42 -829
7,192.00 42.21 75,95 7,141.20 18.82 174.83 175.39 10.99 9.56 •831
7,223.00 4563 7332 7,163.53 24.53 195 56 196 30 12.50 11.03 •848
7,255.00 48 77 7181 7,185.27 31.57 217.95 218.93 10.40 9.81 -4 72
7,286.00 51.99 7149 7,205.04 39.09 240.61 241,85 10.42 10.39 -1.03

7,318.00 54.63 72.12 7,224.15 47.10 264.99 266 49 8.40 8.25 197
7,319.00 54.75 72.18 7,224.73 47.35 265.77 267.28 12.71 11.80 5 78

Hardline Crossing: 7319'MD, 54.75' Inc, 72.18* Aim 
7,349.00 58.30 73 84 7,241.28 54.65 289.69 29145 12.71 11.84 5.54
7,381.00 62.45 75 84 7,257.09 61,91 316.54 318 53 14.06 12.97 6.25
7,412.00 66.45 77 59 7,270.46 68.33 343.75 345 96 13.87 12,90 5.65

7,444.00 70,75 80,20 7,282,14 74.08 372.98 37537 15.43 13.44 8.16
7,475.00 72.47 80.55 7.291.92 7898 401.98 404 53 5.65 5,55 1.13
7,507.00 75.12 80,81 7,300,85 83 95 432.30 435.00 8.32 8.28 0.61
7.538(H) 76.82 80 72 7,308 36 88 78 461.99 464 84 5.49 5.48 -0 29
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Company: Apache Corporation Local Co-ordinate Reference; Well #2H
Project Eddy County, NM (NAD 83 NME> TVD Reference: GL + KB @ 3446.00usfl (H&P 482)
Sits: PatmHIo 14*15 State MD Reference: GL + KB @ 3446.00usft (H&P 482)
Wall: #2H North Reference: Grid
Wellbore: OH/Job #61176 Survey Calculation Method: Minimum Curvature
Design: Surveys (H&P 482) Database; Compass 5000 GCR

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S ♦E/-W Section Rate Rate Rate
(usft) n n (usft) (usft) (usft) (usft) (*/100usft) (*/100usft) (*/100usft)

7,575 00 81.03 81.80 7,315,47 94 29 497.87 500.89 11.73 11.38 292

7,607.00 85.04 82.77 7.31935 98 55 529 34 532.49 12.89 12.53 3.03
7.701.00 89.75 81.30 7.323 62 111.56 622 30 625.86 5.25 501 -1.56
7,796,00 90.92 80.58 7,323.06 12652 716 12 720.15 1.45 1.23 -0.76
7,890,00 91.59 81.36 7,321.00 141,27 808 93 813.42 1.09 071 083
7,985.00 91.43 82.67 7,318.50 154,46 902,97 907,87 1.39 *0.17 1.38

8,079.00 89.50 8563 7.317.74 164 04 996 46 1,001.65 3.76 -205 3:15
8,174.00 87.01 88.33 7,32063 169.05 1,091,27 1,096 57 3.67 ■2 62 284
8,269.00 85.91 90.08 7,326 50 170,38 1,186 08 1,191.36 217 -1 16 184
8,363.00 85.29 91.40 7,33371 16915 1,27979 1.284 98 1 55 -0.66 140
8,458.00 83.54 92 02 7,342 95 166.33 1,374.29 1,379 32 1.95 *1.84 065

8,552.00 84.25 91.93 7,352 95 16311 1,467,70 1,472.56 0.76 078 •0,10
8,647,00 84.98 92.46 7,361.87 15949 1,562.21 1,566 88 095 0 77 0 56
8,741.00 84.98 90.88 7,370 09 156 76 1,655.81 1,660 32 167 0.00 *1.68
8,836.00 85 49 90.22 7.377 98 155.85 1,750.48 1,754 90 0 88 0,54 -069
8,930.00 86.05 89.83 7,384.92 155.81 1,844.22 1,848 58 0,73 0.60 •0,41

9,025.00 84 98 89,17 7,392.35 15664 1,938.92 1,943.25 1.32 -1.13 -0.69
9,119.00 85 18 88.88 7,400.41 158.23 2,032.56 2,036.89 0,37 0.21 -0,31
9,213.00 84.25 88.20 7,409.07 160.61 2,126.13 2,130.48 1.22 *099 •0.72
9,308.00 85.15 87.92 7,417.84 163 82 2,220 67 2,225.08 0.99 095 <0.29
9,402,00 86.41 87.47 7,424.76 167.59 2,314 34 2,318.82 1.42 1.34 •0.48

9,496.00 86.38 88.22 7,430.67 171.12 2,40808 2,412.63 0.80 -0.03 0,80
9,591.00 85.96 89.13 7,437.02 173.31 2,502.84 2,507.41 1.05 -0.44 0.96
9,686 00 66.83 89.01 7.442.99 174.85 2.597.64 2,602.21 0.92 0,92 •0,13
9,780.00 86,53 88.23 7,448.43 177.11 2.691.46 2,696.04 0,89 -0.32 -0.83
9,875.00 85.37 88.74 7.455.14 179.61 2.786.19 2,790.80 1.33 -1 22 0.S4

9,969,00 84 75 88.99 7,463.24 181.47 2,879.82 2,884.44 0.71 -0.66 0.27
10,064.00 84.76 89.21 7.471 92 182.95 2,974.41 2,979.02 0.23 0,01 0.23
10,159.00 85.37 89.74 7,480,09 183 82 3,069.05 3,073 64 0.85 0.64 0.56
10.253.00 85.65 90.61 7,487.45 183.53 3,162.76 3,167.28 0.97 0.30 0.93
10,348.00 86.41 90.59 7.494.03 182.54 3,257.53 3,261.95 0.80 0.80 -0.02

10,443.00 85.91 * 91.03 7,500,39 181.20 3.352.30 3,356.62 0.7(7 -0.53 0.46
10,537,00 84.73 90.95 7,508.06 179.58 3,445 97 3,450.17 1.26 *1.26 •0.09
10,632,00 85 49 90.82 7,516.16 178.12 3,540.62 3,544.70 0.81 080 •0.14
10,727.00 87.6B 90.60 7,521.82 176.95 3,635.43 3,639.42 2.32 2 31 -0,23
10,821.00 87.39 91.26 7,525.86 17542 3,729 33 3,733.21 0.77 *0.31 0,70

10,916.00 88.21 90.96 7,529.51 173.58 3,824.25 3,827.99 0.92 0.86 -0.32
11,010.00 89.33 90.76 7,531.53 172.17 3,91821 3,921.85 1.21 1.19 -021
11,105.00 87.88 90.14 7,534.00 171.43 4,013.17 4,016.73 1.86 -1.74 -0.65
11,200.00 87.17 90.19 7,538.27 171.15 4,10808 4,111.56 0.54 ■0.54 0.05
11,294.00 88.74 90.15 7,541.63 170.87 4,202.01 4,205 43 1.67 1.67 -0.04

11,389.00 91.04 89.89 7,541.81 170.84 4,297.01 4,300 36 2.44 2,42 -0.27
11,484 00 92.49 89,87 7,538 88 171 04 4,391 96 4,39526 1.53 1 53 -0.02

6/1/2017 3:43 57PM COMPASS 5000 1 Build 74



Apache Phoenix Technology Services LP
Survey Report 5 PHOENIX

TfCHHSlMT imtat

Company: Apache Corporation Local Co-ordinate Reference: Well #2H
Project: Eddy County, NM (NAD 83 NME) TVD Referenco: GL + KB @ 3446.00usft (H&P 482)
Site: Palmillo 14-15 State MO Reference: GL + KB @j 3446.00us(t (H&P 482)
Well: #2H North Reference: Grid
Wellbore: OH /Job #61176 Survey Calculation Method: Minimum Curvature
Design: Surveys (H&P 482) Database: Compass 5000 GCR

Survey

Measured Vartical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rata Rato
(usft) n C) (usft) (usft) (usft) (usft) r/IOOusft) (VtOOusft) piOOusfi)

11.578.00 92.30 89.49 7,534.95 171.56 4,485 88 4,489.14 0.45 -0.20 •0.40
11,673.00 89.47 89.90 7,533.49 172.07 4,580.85 4.584.07 3.01 -2.98 0.43
11,768.00 86.10 90.64 7,537.16 171.62 4.675.77 4,67891 3.63 -3.55 078

11,882.00 86.19 91.25 7,54348 170.08 4,769.54 4,772.57 0.65 0.10 065
11,957.00 86.95 91.05 7,549.16 168.17 4,864.35 4,867.25 0.83 0.60 -0.21
12,051.00 86.02 90.46 7,554 93 166.94 4,958.16 4,960.97 1.17 -0.99 -0.63
12,146.00 83.63 89 33 7.563 49 167.11 5,052.77 5,05552 2.78 -2.52 -1.19
12,232.00 83.97 89.12 7,572.78 168.26 5,138.26 5.140.99 0.46 040 -0.24
Final Phoenix MWD Survey

12.273.00 83 97 89.12 7,577.09 168.89 5,179.03 5,18176 0.00 000 0.00
Hardline Crossing: 12273'MO, 83.97* Inc, 89.12* Azm
12,300.00 83 97 69.12 7,579,92 169.30 5,205.87 5,20860 0.00 0 00 0.00
PTD: 12300'MD, 83.97* tnc, 89.12* Azm

| Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
6,500.00 6,496.77 0.09 -5.81 Tie In
6,636.00 6,632.73 -2.35 -7.67 First Phoenix MWD Survey
7,319.00 7,224.73 47.35 265.77 Hardline Crossing 7319WD, 54.75* Inc 72.18* Azm

12,232.00 7,572.78 168.26 5,138.26 Final Phoenix MWD Survey
12,273.00 7,577.09 168.89 5,179.03 Hardline Crossing 12273’MO, 83 97 Inc. 89 12 Azm
12,300.00 7,579.92 169.30 5,205.87 PTD; 12300’MD, 83 97* Inc, 89 12* Azm

i *
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