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Survey Report i PHOENIX

tlCHMUMT llttKtl

WBU#3H
GL + KB© 3488 DOuafl (HSP482) 
GL + KB © 3488 OOusfl (H4P 482) 
Grid

: Minimum Curvature
Compass 5000 OCR

w E)

a » 98 System Datum: Mean Sea Level
o 98

a E a o

(Kit

*
601,823 50 usft Laffludi 32 3915 60895 N

; : 595,664.40 tad Longitude: 104 9* 24 52874 W
lonli .00 aft 5 13-3/16 " Grid Convergence: 010

WsH #3H |

W«n Position ♦W-S 0.00 so Northing- 605,213 90 usll Latitude: 32 3C 49 16020 N
l +B-W 0. Sft Easting: 595,538 80 US# Longitude: 104 9t 25 95551 W
i Position Uncertainty
l

o o n Wellhead Elevation 000 USD Ground Level 346200 usd

I Wellbore OH/Job 861177

S Magnetics Model Heme Sample Data Dedlbialian Dip Angle Field strength
f n n cm

I
%

KDGM 6/ 0/20 7 60 53 48,168 (

\ Design Surveys (HSP 482)
(Audit Notes:
| Version: 1.0 Phase: ACTUAL Tie On Dept 000
I Vortical 8ectlon: Depth From (7VD) +N/-8 ♦E/-W Direction
1 (ustt) <»n) (usft) n
| 000

Survey Program Date 7/17/2017

fey (WeBbora) Tool Mams Description

10000 :ntx Gyres (OH / Job #61177} $PT_GTD Continuous norih-sesking gyro
079200 mix MWD Surveys (OH / Job #61177] MWD+HDGM OWSG Rev 2 MWD ♦ HDGM

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth IncHnatian Azimuth Depth ♦N/-S ♦E/-W Section Rate Rate Rate
(usR) O n (usft) (usR) (usft) (raft) r/IOOusfl) r/ioousft) r/100uefq

000 000 000 000 000 000 000 0.00 000 000
10000 047 S 3 10000 013 •030 039 0.47 047 000
20000 0.42 57 20000 047 •0.48 04B 0.79 -005 12634
30000 0.48 ; 9 30000 039 0.48 048 0.90 005 17102
40000 120 ! 7 399 99 -082 128 128 0.75 0 2 16 68

50000 079 1 075 49997 -243 179 062 -Q 1 2796
60000 073 1 29 59996 374 -1 5 165 0.20 41 6 14 46
70000 037 1 77 69996 •458 -1. 7 126 0.47 •O 6 33 52
80000 0 52 92 79995 •4 81 -0 7 057 0.34 0 5 -40 59
900 00 019 . 1 89995 •477 003 004 0 35 -033 2277
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Company:
Prefect
SttK
Watt:
Wellbore:
Deetfln:

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +MJ-8 4E1-W Section Rata Rata Rata
(usft) n n (tisrt) (usft) (naft) (uaft) rmouaft) (7100utft) C/IMueft)

1,000.00 0.10 336.81 999.95 -4 63 0.16 0.18 0.22 •0 09 90 60
1,100.00 0.15 64.23 1,099.95 -4,48 023 023 0.16 005 7542
1,200.00 0.13 71.64 1.19925 -4 36 0.45 0.45 0.05 -0 02 1761
1,300.00 0.25 2526 1,299.95 -4.13 0.65 0.85 0.19 012 •4658
1,400,00 0.26 91.22 1,399.95 -3.94 0.97 0.97 028 001 6596

1,500.00 0.29 160.60 1,499.95 -4,18 128 128 031 003 69 58
1,600.00 0.34 6126 1,599.95 -4.38 1.65 1.66 0.40 005 7954
1,700.00 0.34 8425 1,699,95 -4.20 221 222 0.10 000 1701
1,600,00 022 147.00 1,799.95 -4 23 259 2.59 0.38 -012 62 75
1,000.00 0.39 95.42 1,890.94 -4.43 3.03 303 031 017 5158

2,000.00 0.44 60.30 1,999.94 -4.27 3,70 3.70 025 0.05 3512
2,100.00 0.66 62.39 2,099.94 -3.81 4.55 4.55 022 0,22 209
2,20000 0.40 55.99 2,199.93 -3.35 535 535 027 -026 840
2.300.00 0.44 46.74 2299.93 -289 5.91 5.92 008 004 925
2,400.00 0.37 7225 2.399.93 -253 6.50 6,50 019 •007 2551

2,500.00 0.50 107.75 2,49923 -256 722 723 029 0.13 35.50
2,6001X1 0.45 65.75 2,599.92 •254 8.00 800 0.34 -0.05 •4200
2,700.00 023 51.16 2,689.92 •2.25 8.51 8 51 023 •022 -14.59
2,800.00 034 40.25 2,796.92 -1.90 8.86 BBS 0.12 0.11 •10.91
2,900.00 0.37 38.26 2,699.02 -1.42 925 925 0.03 0.03 -1.99

3,000.00 0.41 31.66 2,999.81 -0.88 9.64 964 0.06 0.04 -6.60
3,100.00 0.24 14.10 3,099.91 -0.35 9.88 988 0.20 •0.17 -17.56
3,200.00 0.46 5.06 3.199.91 025 6.96 996 0.23 0.22 •9.04
3,300.00 0.45 43.89 3299.91 0.94 10.27 1027 0.30 •0.01 38.83
3.400.00 0.37 137.96 3,399.91 0.98 10.76 1076 0.60 -0.08 94.07

3,500.00 020 121.10 3,499.91 0.65 11.13 11 13 0.19 •0.17 -16.86
3,600.00 0.22 206.54 3,599.90 0.39 11.19 1119 0.29 0.02 85.44
3,700.00 0 26 196.30 3,699.90 0.00 11.04 1104 0.06 0.04 -1024
3,800.00 1.17 264.51 3,799.90 0.03 9.99 999 1.19 0.91 88.21
3,900.00 1.10 264.53 3,899.88 0.20 8.04 804 0.40 -0.07 -19.98

4,000.00 0.94 223.21 3,999.86 -0.49 6.53 653 0.74 •0.18 •4132
4,100.00 123 253.33 4,099.85 -1.40 4.94 494 0.83 029 30.12
4,200.00 1.07 243.47 4,19923 •2.12 3.07 308 0.23 -0.18 -9.66
4,300.00 0.76 350.93 4,299.8! •1.88 213 214 1.49 *0.31 107.46
4,400.00 0.65 14.81 4,399.61 -088 217 218 0.31 •0.11 23.B8

4,500.00 0.65 12.64 4.499.80 0.42 2.44 244 0.02 0.00 •2.17
4,80000 0.59 332.28 4,599.60 1.43 233 233 0.43 •0.08 •40.36
4,700.00 0.50 348.95 4,699.79 231 1.99 199 0.17 -0.09 14.87
4,800.00 0.44 346.60 4,799.79 3.11 1.80 180 0.06 •0.06 •035
4,900.00 0.47 330.66 4,699.79 3.84 1.51 151 0.13 0.03 •15.94

5,000.00 0.52 318.35 4,999.78 454 1.01 101 0.12 0.05 -1231
5,100.00 062 338.85 5,099.78 538 031 051 023 0.10 20.50
5.200.00 087 351.66 5,199.77 6.64 021 021 0.30 025 12.83

Phoenix Technology Services LP /
Survey Report f1 PHOENIX 

\a 1 n im*

Apache Corporation Local Co-ordinate Reference: Wel#3H
Eddy County. NM (NAD 83 NME) TVD Reference: GL+KB© 3488 OOusIt (H&P 482)
Patmllo 14-15 Stale MO Reference: IX «• KB © 3488 OOusfl (HSP 482)
*3H North Reference: Grid
OH/Job #61177 Survey Calculation Method: Minimum Curvature
Surveys (H&P4B2) Database: Compass 5000 GCR
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Phoenix Technology Services LP
Survey Report

5
PHOENIX
naiMumiu

Company: Apache Corporation Local Co-ordinate Reference; WeH#3H
Project Eddy County, NM (NAD 83 NME) TVD Reference: GL + KB® 3488 OOusll (H6P 482)
BMa: Palrrtllo 14-16 Slate MD Reference: GL + KB® 3488 OOuafl (H8P 482)
Wall: #3H North Reference: Grid
Wollbora: OH/Job #61177 Survey Calculation Method: Minimum Curvature
Design:

Survey

Survey* (HSP 482) Databasa: Compass 5000 GCR

Measured Vortical Vortical Dogleg Build Turn
Depth IncNmtfion Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ueft) n n (m (uaft) (usft) (usft) r/TOOusft) r/iooutfy (VtOOusft)

6,300.00 0.78 336.92 5,299.76 800 -0.16 -0.16 0.24 -0.11 -14 76
6,400.00 0.92 345.48 5,399.75 9.39 -062 -0.63 Q6Q 0.16 856

6,600.00 1.43 263.81 5.499.73 10.02 -2.06 -2.07 1.59 0.51 •8187
5,800.00 1,76 264.32 5,599.70 9.73 -4.83 -4.84 0.33 0.33 071
6,700.00 1,42 272.79 5,699.66 9.64 -7.60 -7.60 0,41 •064 847
6300.00 1.37 224.32 6,799.63 8.65 -9.87 •9.67 1.15 •0.05 •4847
5,000.00 1.82 182.05 5,899.50 6.41 -10.56 -10.56 1.22 0.45 -4227

6,000.00 1.86 180.32 5,999.54 320 •10.63 •10.63 0.07 0.04 -173
6,100.00 2.08 178.17 6,099.46 •024 •10.58 •10.58 0.23 062 •2 15
6,200.00 0.25 63.94 6,199.46 -2.03 -10.30 •10.30 2.11 -1.83 •94 23
6,300.00 0.36 259.01 6299.46 *2.07 -1040 •10.40 0.61 0.11 17507
6,400.00 0.47 238.85 6,399.46 •235 -11.05 -11.05 0.19 0.11 -2216

6,600.00 0.45 235.37 8,499.46 -280 -11.71 -11.71 0.02 •0.02 -1 48
6,600.00 0.73 224.35 6,599.45 •3.48 -1248 -1246 0.30 068 -1102
6,631.00 0.79 227.84 6,63045 -3.76 -1278 -1278 0.24 0.19 1126

Tie In 
6,792.00 652 93.16 6,791,13 -5.01 •4.46 -4.46 441 356 -8365

First Phoenix MWD Survey 
6,839.00 12.62 85.52 6.837.45 -4.76 3.33 3.33 1323 12.98 -1626

6,866.00 19.13 64.58 6,68263 -383 16.13 16.13 1386 13.85 •200
6,933.00 25.38 83.69 6,926.11 -1.80 3361 33.81 1327 1366 •189
6,980.00 31.69 83.00 6.967.39 0.82 56.09 56.09 1349 13.47 -147
7,027.00 36.90 86.18 7,00621 3.28 6245 8244 1172 11.09 677
7,074.00 39.19 89.70 7.04322 428 11138 111.38 6 71 4.87 749

7,12130 42.50 93.05 7.07878 3.52 142.10 142.10 644 764 713
7,168.00 45.74 92.39 7.11251 1.97 174.77 174.77 896 6.8 S -1 40
7315.00 47.69 89.73 7,144.74 1.35 208,96 20897 5 85 4.15 •568
7,282.00 48.78 89.53 7,176.05 1.58 244.03 244.02 230 228 -043
7,309.00 5031 91.83 7.208.55 1.14 279.77 279.77 497 3.30 469

7,358.00 53.47 93.30 7.235.56 -0.52 316.71 318.71 716 6.72 313
7,403.00 58.31 05.68 728259 •3 55 355.03 355.03 733 6.04 508
7,450.00 61.65 97.09 7286.60 •8.04 395.04 395.05 1165 11,36 300
7,497.00 68.11 94.31 7.306.75 •12.23 437.36 43767 14 75 13.74 -5 91
7,544.00 74.54 92.14 7.321.79 •14.72 481.79 481.80 14 36 13.66 ■4.62

7,591.00 80.72 9122 7,331.86 •16.06 527.66 527.66 13 29 13,15 •196
7.611.00 82.24 91.40 7234.62 -16.51 547.43 547.44 7.65 760 090
7,688.00 66.50 92.07 7.34237 -10.84 624.01 624.01 5.60 $53 0 87
7.719.00 87.01 91.65 7.344.13 -19.84 654.64 654.B5 2.13 165 -135
7,814.00 86.78 93.93 7,349.27 -24.46 749.68 74966 2.41 024 2 40

7,909.00 87.54 94.04 7253.9B -31.05 644.34 844.35 0.81 080 012
8,003.00 87.62 92.68 7,357.95 •36.55 936.09 936.10 1.45 009 -145
8,098.00 87.57 9126 7,361.93 -39.82 1.032.95 1,03296 1.49 005 •149
8,193.00 8552 89.09 7.367.66 -40.11 1,127.78 1.127.7B 3.14 216 -228
8.287.00 65.80 68.14 7.374.77 -37.84 1.221.46 1221.46 105 030 -1 nt
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Phoenix Technology Services LP
Survey Report 5 PHOENIX 

tkimimt nrnw

Company: Apache Corporation Local Co-ordinate Rafarnncs: WW#3H
Project: Eddy County, NM <NAQ B3 NME) TVO Reference: GL+KB © 3468 Must! (H&P 482)
site: PalmWfl 14>1S State MO Reference: GL + KB © 3466 OOusft (H&P 462)
Walk #3H North Reference; Grid
Wellbore: OH/Job #61177 Survay Calculation Method: Minimum Curvature
Design:

Survay

Surveys (H&P 482) Database: Compass 5000 GCR

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +B-W Section Rate Rate Rate
(ustQ n n (•left) (uaft) (uaft) (YlOOusft) (*/100ueft) {VtOOusft}

8.362.00 86.19 8827 7.381.41 -34.88 1.310 19 1,31620 043 0.41 014
8,477.00 84.12 8846 7,389.43 -3217 1,410.80 1,41081 219 •218 0.20
8,571.00 83.95 88.10 7,399.20 -29.37 1,50425 1,504 26 0.42 -0.18 -0.38
8,866.00 84.85 89.34 7,408.47 -2726 1,598.77 1,598 78 1.61 0.95 1.31
B,760,00 88.53 8921 7,415.54 -26.07 1.892 48 1,60250 1.79 1.79 •0.14

8,865.00 86.93 89.97 7,420.91 -25.39 1.7B7.34 1.7B735 0.93 047 0.80
8,040.00 87.62 8903 7.425.34 •24.57 1,88123 1,881 24 121 0.68 -1.00
9,044.00 86.14 8943 7,430.51 •2320 1,978.08 1,978 09 1.61 -1.56 0.42
0,138.00 86.30 8889 7,436.71 •21.92 2069.88 208987 0.60 0.17 -0.57
0.233.00 86.78 88,50 744244 -19.76 2,184.68 2.164 67 0.65 0.S1 •041

8,32800 8720 8788 7,447.43 -16,58 225948 2,25948 0.99 0.44 -0,88
0,422 00 89.75 8814 7,449.93 -13.14 2,353.37 235338 2.76 2.71 051
0,517.00 91.17 87.85 7,449.17 •9.82 2,448.31 2,44831 1.53 1.49 •0.31
9,611.00 90.00 89.70 7,44821 -7.81 254228 254228 2.33 -124 1.97
9,706.00 67.62 9115 7.450.18 •8.51 26372$ 283725 293 -2.51 153

9,800.00 87,93 60.98 7.453.83 •1028 2,731.18 273116 0.38 0.33 •018
9,695.00 88.68 60.72 7.450.48 -11.87 2226.11 282611 1.04 1.00 -027
9,890.00 87.79 60.53 7,45924 •1270 2921.08 2921 07 1.18 -1.15 -020

10,084.00 88.69 90.22 7,482.12 -13,32 3,015.02 3.01502 121 0.96 -033
10,17900 89.52 9008 7,48381 -13.55 3,110.00 3,11001 0.89 0.87 -017

10,274.00 60.39 89.35 7,48366 -13.06 3205.00 320500 1.18 0.92 -076
10,368.00 90.73 90.52 7,46278 •1295 329B.99 3.29900 1.30 028 124
10,463.00 90.78 90.31 7,461.51 -13.64 3,393.98 3.393 99 023 0.05 •022
10,557.00 88.36 91.49 7,462.20 -15.12 3,487.98 3,48797 2.85 -2.55 128
10,852.00 88.66 91.11 7.4B4.6S •1727 3,582.90 3,582 91 020 029 -040

10,748.00 88.91 91.00 7,466.65 -18.00 3,876.87 3,876 87 029 027 -012
10,841.00 89.78 90.43 7,487.73 •20.19 3.771.86 3,771 86 1.09 0.92 -060
10,938.00 88.52 89.38 7,468.14 •2001 3.866.84 3,868 84 1.74 •1.33 -1 13
11,030.00 8821 88.62 7,471.82 -18.36 3,980.78 3,96079 0.85 •0.33 -079
11,125.00 88.32 88.40 7.474.70 -15.89 4,055.71 4,055 71 026 0.12 -023

11,219.00 88.83 88.01 7.477.20 •12.95 4.149.63 4,14963 0.53 0.33 -041
11,314.00 69.61 86.84 7,478.66 •8.68 4,244 52 4244 52 1.61 1.03 •1 23
11,408.00 88.93 87.85 7.479.86 -4.08 4.338.40 4,33840 1.05 -0.72 0 78
11,503.00 88.39 88.81 7.463.74 -0.62 4,433.25 4,433.25 2.86 -287 101
11,598.00 8583 91.40 7,490.14 -0.74 4,528.03 4,52803 3,0B -0.54 304

11,892.00 88 25 91.45 7,496.59 -3.07 4,621.78 4,821 7S 0.40 0.39 005
11.787.00 67.31 9125 7.501.93 •5.31 4,71680 4,71860 1.14 1.12 -021
11,881,00 8829 90.71 7,505.54 •8.91 4,810.51 4,61052 1.19 1.04 -057
11,978.00 89.16 91.04 7.507.65 -8.36 4,905.48 4,90548 0.98 0.92 035
12,070.00 89.72 9120 7.508.57 -10.04 4,999.48 4.999 46 0.60 0.60 -004

12,185.00 88.15 8988 7,510.34 -10.77 5,094.43 5,09444 2.03 -1.65 -118
12,280.00 88.51 89.36 7,514.78 -10.14 5.169.33 5,18933 1.81 •1.73 •055
12.357.00 86 50 8825 7.520.67 •8.98 5,286.14 528614 0.11 -0.01 -Oil
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Phoenix Technology Services LP
Survey Report

<) PHOENIX
ftAHMaia

Company:
Project:
8 Ita:
Wefl:
Wenboro:
Design:

Survey

Apache Corporation
Eddy County. NM (NAD 83 NME)
PalmRo 14-15 State
#3H
OH/Job #61177 
Surveys (H4P 482)

Local Co-ordinate Ratamnca: W rit #3H
TVD Reference:
MO Reference:
North Reference:
Sunny Calculation Method:

G + KB©3488 00liSlt(H&P4 2) 
G + KB © 3488 OOusft (H&P 4 ) 
Grid
M dmum Curvature 
Compau 5000 GCR

Moasurad Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S ♦Ef-W Section Rate Rate Rata
(usR) n n (uaft) (uaft) (uaft) (uaft) (TlOOusft) pioouaft] rnoouaft)

Final Phoenix MWD Survey
12.385.00 88.50 8925 7,622.38
HL Creasing: 1238S'MD. 8S.«Hnc, BS.ZTAzm

-8.60 5,314 08 5,314 09 000 000 0.00

12.423.00 86.50 89.25
Prajection to TO

7,524.70 -8.10 5,35201 5,352 01 000 000 0.00

I Design Annotations

Measured Vortical Local Coordinates
Depth Depth 4NAS +E/-W
(usft) (uaft) (uaft) (uatt) Comment

5831.00 6,830.43 -3.76 •12.76 Tie In
5,792.00 6,791.13 -5.01 •4.46 First Phoenix MWD furvry

12457.00 7420.67 -8.96 5468.14 Final Phoenix MWD Survey
12,385.00 7422.36 -660 6,314.08 HL Crossing 123651 D 66 50 Inc 89 25 Aim
12.423.00 7424.70 -6.10 5.352.01 Projection lo TD

7/17/S01712S416PM Page 6 COMPASS 5000 1 Bttid 74
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