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Company: Apache Corporation
Project- Eddy County, NM (NAD 83 NME)
Reference Site: Cedar Lake Federal CA
Site Error. 0.00 usft
Reference Well: ; . 302H 
Well Erf on 0.00 usfl
Reference Wellbore OH / Job #61481 
ReferenceDestgn: Survey: Phoenix MWD Surveys

Local Co-ordlndte Reference: Well302H
TVD Reference: RKB @ 3907.5Ousft (Trinidad 436)

>MD Reference: ; RKB @ 3967,50usft (Trinidad 43€)
North Reference; Grid
Survey Calculation Method: Minimum Curvature
Output errors are at 200 sigma

-Database: Compass 5000 GCR
Offset TVD Reference: Reference Datum

Reference Survey: Phoenix MWD Surveys

Filter type: NO GLOBAL FILTER; Using user defined seieciion & filtering criteria
Interpolation Method: MD Interval lOO.OOusft Error Model: ISCWSA
Depth Range: Unlimited Scan Method: Closest Approach 3D
Results Limited by: Maximum center-center distance of 1,669.76 us Error Surface: Eliplicat Conic
Warning Levels Evaluated at: 2.00 Sigma Casing Method: Not applied

: Survey Program Date 8/3/2017

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

721.00 9,785.00 Phoenix MWD Surveys (OH / Job #61481) MWD+HDGM OWSG Rev.2 MWD + HDGM

Summary

Reference Offset Distance
Measured Measured Between Between Separation Warning

8Ke Name Depth Depth Centres Ellipses Factor
Offset Well - Wellbore - Design (usft) (usft) (usft) (usft)

Cedar Lake Federal CA
301H • OH / Job #61480 - Surveys (Trinidad 436} 600 00 601.11 26.25 25 27 26 627 CC
301H - OH / Job #61480 - Surveys (Trinidad 436) 4,729 03 4,728 98 41 94 13 30 1.465 Level 3. ES SF

Offset Design Cedar Lake Federal CA - 301H • OH/Job #61480 - Surveys (Trinidad 436) OffMtSHoERor. 0.00 usft

Sumy Pngreit: 57-SPT_GTD, 721-MWD»HDGM OffMt W*l Error, 0.00 U(ft
Raftranc* OffMt Sttnf MaforAil* Dmum

Maaaund Vartlcal MMSiiml Vartlcal Mtitnet Off** HlghaMt Off** Walter* Canttt Batsman Mwttn Minimum Stparaten Wwntno

Dtpth Otpih Otpih Dapth Tuotfu* +W3 +B-W Cantraa EOpstt Separation Factor

(tnlt) (“*> (urt) (u*#l (usft) n (»«> (usft) (usft) (uilt)

60000 60000 601 11 600.11 000 099 15504 •2504 793 28 25 2527 0.99 2362? CC

70000 70000 70107 700 06 0.18 1 13 -172.15 •2498 684 2685 25.55 130 20881

BOO 00 799.99 801 05 900 03 050 123 •170 89 -25.13 543 2773 26.00 173 16072

900 00 899 98 900.96 899.92 0B6 139 -16611 •25.37 391 28 81 26 57 2.24 12643

1,00000 99998 1,00080 699.76 1.22 162 -15581 •2600 293 3031 2748 263 10723

110000 1,09997 1.100 68 1.099 63 1.58 1.86 •154 07 •26 95 243 3215 2669 345 9306

1.20000 1,199.97 1200 68 1,199.52 1.92 ,2.17 175.50 •26 20 230 3401 29 93 406 8329

1,30000 1.29997 1,300.54 1.299 48 2 27 247 64.84 •29.59 2.21 3540 30 67 473 7479

1,40000 1,39997 1,400.58 1389.51 2-61 279 69.74 *30 53 207 36 45 3106 539 6757

1,50000 1,49996 1,500.59 1.499.51 2 95 3,12 7562 *32 17 1 90 37 36 3129 607 6158

160000 1.59995 1.600 60 1,599.51 3.30 346 89.15 -33.38 174 38 37 3162 6,75 5665

170000 1,69994 1,70062 1,699.53 365 360 96 37 -34 45 175 3958 3214 744 5322

1.BOOOO 179992 1,800 64 1,799 54 400 4,14 96 07 •3544 206 40 78 3263 8.13 5014

1900 00 1,899 90 1,900 59 1,899 48 435 448 9299 •36 44 2 38 4191 3306 862 4749

2000 00 1.99950 2000 58 1,999 46 471 4 62 83.10 •37.48 265 42 85 33 33 952 4500

2100 00 2.099 87 2.100 58 2,099 46 506 5.17 8050 •38 50 2B9 43.54 33 31 1022 4258

2.200 DO 2.19987 2.200 57 2,199 44 542 552 9502 *39.46 291 4441 3348 1093 4064

2,300.00 2.299 B7 2300.55 2.29942 5.77 567 113.88 -4045 286 4556 33 92 1163 3916

2,40000 2,39986 240062 2,39949 6.13 622 127.25 •4135 287 46 70 34 36 1Z34 3.704

2.500.00 2,499 B6 2500 67 2.499 53 648 658 142.63 -42 11 283 4776 34.71 13 05 3659

2.80000 2.599 BS 2600 67 2.599.54 684 893 165 25 -42 77 273 4874 34 98 1176 3542

2.70000 2.599.80 2 700 67 259953 719 728 •160.72 •4342 253 4975 3529 1446 3439

2,80000 2,79986 2.80068 2.799 54 754 7.64 -14151 -44.04 227 50.82 3565 1517 3351

2.90000 289986 2900.78 289964 789 769 •139 06 -44 50 193 5184 35 97 1567 3267

3.000.00 Z999B6 3.000 75 2,999 60 824 834 -13837 -44 88 149 52.89 36 32 16.57 3192

8/3/2017 7:41:27AM
CC - Min centre to center distance or covergent point, SF • mkt separation factor. ES - min ellipse separation
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Company: Apache Corporation
Project: Eddy County, NM (NAD 83 NME)
Reference Site: Cedar Lake Federal CA
Site Error 0.00 usft
Reference Well: 302H
Weil Error. 0.00 usft
Reference Wellbore OH/Job #61481
Reference Design: Survey: Phoenix MWD Surveys

Local Co-ordinate Reference: 
' 7VD Reference:
MD Reference:
North Reference:
Survey Calculation Method: 
Output errors are at 
tatabaM:
Offset TVO Reference:

; Well 302H
; RKB @ 3967.50usft (Trinidad 436) 

RKB @ 3967.50usft (Trinidad 436) 
: Grid

Minimum Curvature 
2.00 sigma 
Compass 5000 GCR 
Reference Datum

Offset Design Cedar Lake Federal CA - 301H - OH / Job #61480 - Surveys (Trinidad 436)
Stuvay Program;'57-SPTJ^ T2«4WVD*HOGM

RaTartnct Offaat Sami Major Axia Hatanea

Offset &te Error:

OffMt VM! Error:

0.00 usft

ax usft

Mmwad
Depth

VarSeal 

Dapttt :

Maaauml

DapTh

Vertical
btpttt

Rataranca Offset HighsM*

Tootfica

OffsslWaHbortCsfitrs 

♦W-S *B-W
Batman

Cantrma

Rahman

EHipaaa

Minimum

Bapantlon
$*p*rattan Wanting

Factor
(tianj (»m (uafl) (Kail) (ua«J (ion) n (“Mil {usft) fueftj (uaft)

3.10000 3,099.65 3.10079 3,099.64 859 869 *13009 -45.20 0.69 5403 3677 17.27 3129

3,20000 3,16964 3,20063 3,199.68 893 904 -125 X •4536 OX 55 08 3712 17 96 3066

3.300 00 3,299 63 3,3X82 3,299.66 026 939 -126 29 *45.50 -0B7 £619 37.53 1866 3.012

3,400 00 3,39962 3,4X90 3 399 74 963 9.73 *12819 *45 55 -1 83 5729 37 94 19 35 29X

3 50000 3,49961 3,5X65 3,499.66 996 10 08 •132 34 •45.57 •283 5649 36 44 2005 2817

3,600 00 3,599.79 3,6X92 3.599.75 1033 1043 *134 X -4543 -3 99 XX 39 X 2075 2894

3,700 00 3,699.76 3,7X73 3,699.55 10.68 10.78 -153 92 *45.55 4 75 6214 40 X 2145 2X7

3,800 00 3,799.75 3,8X73 3,799.55 11.04 1113 80.11 •45 62 •5.14 63.05 40 89 22.16 2845

3,00000 3.B99.71 3,9X75 389958 11.38 1149 59.82 -48 04 -548 62 36 39X 22.86 2 726

4000 00 3,99966 4,0X69 3,99952 1173 1184 2510 •48.16 •588 60.06 36.51 2355 2551

410000 4,09961 4,1X49 4,099 32 12 07 12 20 2343 *46.52 -583 57,64 33 40 24 24 2376

4,200 00 4,199 56 4,2X44 4.199.26 1241 12 55 1648 -47 X •6 08 55 28 3034 2494 2217

430000 4,299.51 4,3X38 4,299.20 12 75 12.91 15 52 -47.49 •639 5283 27.20 2564 2X1

4,400 00 4,399.46 4.4X44 4,399.25 1309 1327 1536 *48 X •6 55 X2S 2393 26.X 1909

4.500 00 4.49941 4.5X40 4,499 22 13 44 13 62 16.50 -48 33 •6 57 47 40 20 37 27.X 1754

4,600 00 4.599 35 4,6X22 4,599.04 13 78 13 97 17.37 •48 97 •660 4483 1710 27 73 1617

4,700 00 4,699 30 4,7X32 4 699.14 1412 14 33 34 46 *49.47 •6 50 4216 13.73 28 43 1463 Laval 3

4,72903 4.728 30 4.728 98 4,727 78 14 23 14 43 B0.76 -49 45 •7.07 41 94 13 X 28 64 1.465 Level 3 ES SF

4,800 00 4,706.99 4,787 13 4,795 57 1448 14 66 12429 •48 15 •13 58 46 08 1707 29.01 1588

490000 4,89519 4,B7e.01 4,075 08 1483 14 95 15677 4342 -32 25 83 36 55 25 28.11 2965

5.000.00 4.984 96 4,937.37 4,92962 1519 15 14 165.X •38 51 -51 X 151.27 12504 25.22 5.768

510000 5,064 32 4,977 31 4 966 10 15.81 1527 163.65 -34 99 -68 14 237 69 213 93 23 74 10011

5.200 00 5,133.72 5,005 02 4 991 X 16 13 15 37 160.34 -32 W XX 331 73 31014 21 59 15367

6,300 OQ 5,18716 5.016.00 5.000.01 1682 1541 .175-02 -32 18 -84 78 4X76 415.38 15 36 28016

5.400 00 5,223 86 5.X8 69 4,994 35 17 70 15 38 12 81 •32.65 •8159 5X.35 51736 12 X 40634

6,500.00 5,242 79 4,988 X 4,976.61 1882 1531 13 81 -34 07 -73 X 62684 61593 1091 57463

5,600 00 5,249 07 4,961.35 4,951.66 2014 15 22 1186 -36 34 -6147 719.68 709 48 1020 70540

5700 00 5.254 05 4,953 X 4944 09 2159 1519 943 -3709 •58 02 81296 80305 9.91 82036

S.800.00 5,259 35 4,92969 4,922 75 2319 1511 666 •39 19 48 X 906.99 897.28 9.71 93365

5900 00 5,26424 4,918.17 4,91205 24 89 1508 348 -4019 44 73 1X1 85 992.27 9.59 104516

6,000 00 5,26802 4.889.X 4,884.x 26 71 14 98 093 4264 •3519 1.097 78 1,087 71 1005 1X261

6100 00 5.27366 4.689X 4,834 60 28 58 14 98 -277 42 84 •35 19 1 19340 1,182 44 10 X 108687

620000 5.27869 4,889.X 4884X 3051 14 95 -4.07 *4284 ■3119 1.28974 1.277 79 1194 107995

630000 5,283 56 4.689.X 4,884 X 3249 14 96 -2 50 4264 -35 19 1366 56 1,374.18 12.38 111 079

6.4X00 5,286 41 4,68900 4,884 60 34.50 14 98 *055 4264 *3519 1.463 33 1.470.51 1282 115696

650000 5,26608 4,66581 4,862 45 36 56 14 X 057 44 40 -2657 157918 1.56569 1350 11701B

8/3/2017 7:41:27AM
CC - Min centre to center distance or covergent point, SF - min separation factor. ES - min etkpse separation " "' 1"
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Company: 
Project: 
Reference Slta: 
Site Error 
Raforanca Wei): 
Wall Error.

Apache Corporation
Eddy County. NM (NAD B3 NME)
Cedar Lake Federal CA
0.00 usll
30ZH
0.00 ustl

Raferenco Wellbore OH / Job #61481
Reference Design: Survey: Phoenix MWD Surveys

5 Laical Coordinate Reference: 
TVD Reference:

' MD Reference:
NbrUt Reference:
Survey Calculation Method; 
Output errors are at 
Database: "
Offset TVD Reference:

Well 302H
RKB @ 3967.50usft (Trinidad 436) 
RKB @ 3967.50uslt (Trinidad 436) 
Grid
Minimum Curvature 
2 00 sigma 
Compass 5000 GCR 
Reference Datum

Reference Depths are relative to RKB @ 3967.50usft (Trinidad 436) Coordinates are relative to: 302H
Offset Depths are relative lo Offset Datum Coordinate System Is US State Plane 1963, New Mexico Eastern Zone
Central Meridian is 104* 19' 60.00000 W Grid Convergence at Surface is: 0.25’

Ladder Plot

LEGEND

H. OH/Job #61480. Surveys (Trinidad 436) V0

S/32017 7:41;27AM
CC - Min centre to center distance or covergent point. SF - min separation factor. ES - min ellipse separation

Page 4 COMPASS 50001 Build 74
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Company: : Apache Corporation
Project: Eddy County, NM (NAD 83 NME)
Reference Site: 1 Cedar lake Federal CA
Site Error: 0 00 usft
Reference Well: 302H
Well Error. 0,00 usft
Reference Wellbore OH / Job #61481 
Reference Design: Survey: Phoenix MWD Surveys

' Local Co-ordinate Reference: 
TVDReference:'

: MD Reference:
North Reference: /
Survey Calculation Method: 
Output errors are at 
Database:
Offset TVD Reference:

We»302H
RKB @ 3967,50us ft (Trinidad 436) 

: RKB @ 3967.50USQ (Trinidad 436) 
i Grid

Minimum Curvature 
2 00 sigma

; Compass 5000 GCR 
Reference Datum

Reference Depths are relative to RKB @ 3967.50usft (Trinidad 436) Coordinates are relative to: 302H
Offset Depths are relative to Offset Datum Coordinate System is US State Plane 1983, New Mexico Eastern Zone
Central Meridian is 104* 19’ 60.00000 W Grid Convergence at Surface is 0.25*

j Separation Factor Plot

LEGEND

H, OH/Job#61480, Surveys (Trinidad 436) V0

6/3/2017 7:41.27AM
CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation

Page 5 COMPASS 5000.1 Build 74
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Company: APACHE CORPORATION
Lease/Well: CEDAR LAKE FEDERAL CA/#302H

API: 30-015-43560
Rig Name: TRINIDAD 463

FECt\ SURVEY^ y N j State/County: NEW MEXICO/EDDY ^
{ ‘■•-V ■ I! w

VS-Azl: 89.56 Degrees ' E9/ INTERNATIONAL
CORPORATION! Latitude: 32.86565, Longitude: -103.86505

Grid North = True North -0.25 degs (NAD 27)
Grid Correction Applied = -0.25 degs

f

FIELD COPY ONLY (NOT DEFINITIVE)

Depth Reference: RKB* 17 FEET

DRILLOG HA GYRO SURVEY CALCULATIONS 
Error Model: VESSI_GYROFLEX.IPM 

Filename: e-line gyro-de_01.ut 
Minimum Curvature Method 

Report Date/Tlme: 7/2512017 / 09:27

VES Survey International 
Midland, TX 

432-563-5444 
Christopher Hair

Measured
Depth

FT

Incl
Angle

Deg

Drift
Direction

Deg
TVD
FT

+N/-S
FT

+E/-W
FT

Vertical
Section

FT

Closure
Distance

FT

Closure
Direction

Deg

Dogleg
Severity
Deg/100

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 •«*«
60.00 0.27 209.70 60.00 •0.12 -0.07 -0.07 0.14 209.70 0.45

120.00 0.04 233.75 120.00 •0.26 -0.15 -0.16 0.30 211.25 0.39
180.00 0.34 193.30 180.00 -0.44 -0.21 -0.22 0.49 205.67 0.52
240.00 0.19 93.04 240.00 -0.62 -0.15 •0.16 0.64 193.84 0.70

300.00 0.22 79.30 300.00 -0.60 0.06 0.06 0.61 174.07 0.10
360.00 0.13 71.92 360.00 -0.56 0.24 0.24 0.61 156.67 0.16
420.00 0.13 12.87 420.00 •0.48 0.32 0.32 0.57 145.97 0.21
480.00 0.14 37.38 480.00 -0.35 0.38 0.38 0.52 132.84 0.10
540.00 0.16 21.75 540.00 -0.22 0.46 0.45 0.50 115.57 0.07

600.00 0.56 8.60 600.00 0.15 0.53 0.53 0.55 74.36 0.68

HORIZONTAL DISPLACEMENT IS
0.65 FEET AT 74.36 DEGREES

Page 1 of 1 
V.E.S.




