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250 2.50 0.50 0.88
416 1.66 0.20 0.35
620 2.04 0.40 0.70
832 2.12 0.30 0.53
1044 2.12 0.70 1.23
1257 2.13 1.20 2.10
1470 2.13 1.30 2.28
1682 2.12 0.70 1.23
2023 3.41 0.10 0.18
2108 0.85 0.10 0.18
2364 2.56 0.60 1.05
2576 2.12 0.60 1.05
2789 2.13 0.60 1.05
3001 2.12 0.50 0.88
3215 2.14 0.20 0.35
3428 2.13 0.50 0.88
3511 0.83 0.80 1.40
3743 2.32 0.70 1.23
3955 2.12 0.60 1.05
4210 2.55 0.70 1.23
4465 2.55 0.70 1.23
4678 2.13 1.00 1.75

h&'tyL Icco’fEL

2.19 2.19
0.58 2.77
1.43 4.20
1.11 5.31
2.60 7.91
4.47 12.38
4.85 17.23
2.60 19.82
0.60 20.42
0.15 20.57
2.69 23.26
2.23 25.48
2.24 ' 27.72
1.86 29.57
0.75 30.32
1.86 32.19
1.16 33.35
2.84 36.19
2.23 38.42
3.12 41.54
3.12 44.66
3.73 48.39
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Archie Brown - General Manager, CapStar Drilling, Inc.
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Apache
9 EXPLMlKS WHAT'S POSSIBLS

Survey Report
PHOENIX

M TICHNOLOGY SEKVlCC

Company:

Project:

Site:
Welt:

Wellbore:

Design:

Apache Corporation

Eddy County, NM (NAD27 NME)

NFE Federal 
#38H

OH/Job #1513575

Surveys (Capstar 119)

> Local Co-ordinate Reference:

i TVD Reference:

| MD Reference:

, North Reference:
| Survey Calculation Method:

' Database:

Well #38H

KB @ 3758.00usft (Capstar 119)

KB @ 3758.00usft (Capstar 119)
’ Grid

‘ Minimum Curvature

1 Compass 5000 GCR

Project ' Eddy County,NM(NAD27 NME)

Map System:

Geo Datum:
Map Zone:

US State Plane 1927 (Exact solution)
NAD 1927 (NADCON CONUS)

New Mexico East 3001

System Datum: Mean Sea Level

Site NFE Federal
• - -

Site Position:
From:
Position Uncertainty:

Map

0.00 usft

Northing:

Easting:

Slot Radius:

673,264.70 USft

633,303.50 usft

f3-3/1S "

Latitude:
Longitude:

Grid Convergence:

32'51’0.49036 N 
103“ 53' 57.34966 W

0.24 *

Well #38H ~

Well Position +N/-S 0.00 usft Northing: 674,811.70 usft Latitude: 32' 51' 15.84782 N

+E-I/-W 0,00 usft Easting: 632,074.90 usft Longitude: 103° 54' 11.67773 W

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,747.00 usft

: Wellbore : OH/Job#1513575 * ,

Magnetics Model Name Sample Date Declination Dip Angle Field Strength

n n (nT>

HDGM 5/16/2015 7.68 60.80 48,567

' Design , Surveys (Capstar 119) . • • -

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) n

0.00 0.00 0.00 89.60

I
Survey Program

From
(usft)

To
(usft)

Date 6/11/2015

Survey (Wellbore) Tool Name Description

100.00 4,400.00 Phoenix Gyro Survey (OH / Job #1513575 PHX_SPT_GTD PHX Continuous north-seeking gyro
4,518.00 11,035.00 Phoenix MWD Survey (OH/Job#1513575 PHX+MWD+HDGM PHX+MWD+HDGM

Survey
. -

Measured Vertical Vertical Doalea Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) n n (usft) (usft) (usft) (usft) (°/100usft) (71 OOusft) (71 OOusft)

0.00 0.00 0.00 0.00 ' 0.00 0.00 0.00 0.00 0.00 0.00
100.00 0.28 218.13 100.00 -0.19 -0.15 -0.15 0.28 0.28 0.00

200.00 0.93 227.69 199.99 -0.93 -0.90 -0.91 0.66 0.65 9.56

300.00 0.41 217.88 299.99 -1.76 -1.72 -1.73 0.53 -0.52 -9.81

400.00 0.39 230.93 399.98 -2.26 -2.21 -2.22 0.09 -0.02 13.05

500.00 0.47 147.70 499.98 -2.82 -2.25 -2.27 0.57 0.08 -63.23
600.00 0.31 25.10 599.98 -2.92 -1.92 -1.94 0.69 -0.16 -122.60
700.00 0.16 6.13 699.98 -2.54 -1.79 -1.80 0.17 -0.15 -18.97
800.00 0.46 91.14 799.98 -2.40 -1.37 -1.39 0.47 0.30 85.01

900.00 0.52 107.45 899.98 -2.55 -0.54 -0.55 0.15 0.06 16.31
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Apache
£XPLQZ'HG WHAT'S POSSJfllf

Survey Report I PHOENIX
TICHNOIOOY ItkVICII

Company: • Apache Corporation
Project: ' Eddy County. NM (NAD27 NME)

Site: ' NFE Federal

Well: #38H

Wellbore: I OH / Job #1513575
Design: [surveys (Capstar 119)

Local Co-ordinate Reference: 1 Well #36H

’ TVD Reference: 1 KB @ 3758.00usft (Capstar 119)

‘ MD Reference: ] KB @ 3758.00usft (Capstar 119)

1 North Reference: | Grid

Survey Calculation Method: ( Minimum Curvature

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) HlOOusft) (*/100usft)

1,000.00 0.45 111.56 999.97 -2.83 0.26 0.24 0.08 -0.07 4.11

1,100.00 0.87 117.21 1,099.96 -3.32 1.30 1.28 0.42 0.42 5.65

1,200.00 0.83 112.61 1,199.95 -3.95 2.65 2.62 0.08 -0.04 -4.60

1,300.00 1.44 98.95 1,299.93 -4.42 4.56 4.52 0.66 0.61 -13.66

1,400.00 1.14 88.67 1,399.91 -4.59 6.79 6.76 0.38 -0.30 -10.28

1,500.00 1.30 97.29 1,499.89 -4.71 8.91 8.88 0.24 0.16 8.62

1,600.00 1.12 92.30 1,599.86 -4.90 11.01 10.98 0.21 -0.18 -4.99

1,700.00 0.52 74.43 1,699.85 -4.81 12.43 12.39 0.65 -0.60 -17.87

1,800.00 0.40 47.95 1,799.85 -4.46 13.12 13.09 0.24
-0.12 -26.48

1,900.00 0.27 4.69 1,899.85 -3.99 13.40 13.37 0.27 -0.13 -43.26

2,000.00 0.16 284.77 1,999.85 -3.72 13.29 13.26 0.29
-0.11 -79.92

2,100.00 0.29 151.10 2,099.85 -3.91 13.27 13.25 0.42 0.13 -133.67

2,200.00 0.09 17.32 2,199.85 -4.05 13.42 13.39 0.36
-0.20 -133.78

2,300.00 0.60 284.62 2,299.85 -3.84 12.94 12.91 0.61 0.51 -92.70

2,400.00 0.64 303.77 2,399.84 -3.40 11.96 11.94 0.21 0.04 19.15

2,500.00 0.40 302.67 2,499.84 -2.90 11.21 11.19 0.24 -0.24
-1.10

2,600.00 0.69 290.33 2,599.83 -2.51 10.35 10.33 0.31 0.29 -12.34

2,700.00 0.61 293.39 2,699.82 -2.08 9.29 9.28 0.09 -0.08 3.06

2,800.00 0.55 257.87 2,799.82 -1.97 8.34 8.32 0.36 -0.06 -35.52

2,900.00 0.77 276.30 2,899.81
-2.00 7.20 7.19 0.30 0.22 18.43

3,000.00 0.55 259.01 2,999.81
-2.02 6.06 6.05 0.29

-0.22 -17.29

3,100.00 0.54 303.54 3,099.80 -1.85 5.20 5.18 0.41
-0.01 44.53

3,200.00 0.16 • 255.55 3,199.80 -1.62 4.67 4.66 0.45 -0.38 -47.99

3,300.00 0.24 266.40 3,299.80 -1.67 4.32 4.31 0.09 0.08 10.85

3,400.00 0.77 272.34 3,399.80
-1.66 3.44 3.43 0.53 0.53 5.94

3,500.00 0.69 311.69 3,499.79 -1.23 2.32 2.31 0.50 -0.08 39.35

3,600.00 0.68 315.89 3,599.78 -0.40 1.46 1.46 0.05
-0.01 4.20

3,700.00 0.58 302.25 3,699.77 0.29 0.62 0.62 0.18
-0.10 -13.64

3,800.00 0.55 312.71 3,799.77 0.89 -0.16 -0.16 0.11 -0.03 10.46

3,900.00 0.66 309.02 3,899.76 1.58 -0.96 -0.95 0.12 0.11 -3.69

4,000.00 0.54 351.09 3,999.76 2.40 -1.48 -1.47 0.45
-0.12 42.07

4,100.00 0.82 317.50 4,099.75 3.40 -2.04
-2.01 0.48 0.28 -33.59

4,200.00 0.76 318.38 4,199.74 4.42 -2.96 -2.93 0.06 -0.06 0.68
4,300.00 0.75 322.12 4,299.73 5.43 -3.80 -3.77 0.05

-0.01 3.74

4,400.00 0.78 303.99 4,399.73 6.33 -4.77 -4.73 0.24 0.03 -18.13

i Tie-on to Phoenix Gvro Survey I

4,518.00 0.80 309.90 4,517.71 7.31 -6.07
-6.02 0.07 0.02 5.01

! First Phoenix MWD Survey i

4,645.00 0.90 307.20 4,644.70 8.48 -7.54 -7.48 0.08 0.08 -2.13

4,772.00 0.80 312.30 4,771.69 9.68 -8.99 -8.93 0.10 -0.08 4.02

4,815.00 3.10 76.30 4,814.67 10.16 -8.09
-8.01 8.39 5.35 288.37

4,857.00 8.70 82.00 4,856.43 10.87 -3.83 -3.76 13.39 13.33 13.57

• 4,900.00 14.60 • 81.70 4,898.52 12.10 4.76 4.84 13.72 13.72 -0.70

6/11/2015 7:36:03AM Page 3 COMPASS 5000.1 Build 73



Apache
EKPlBtllNS WHAT'S POSSUM

Survey Report

$
PHOENIX
TICK NO LOGY SllVICtS

Company: i Apache Corporation

Project: < Eddy County, NM (NAD27 NME)

Site: | NFE Federal

Well: #38H
Wellbore: ' OH/Job #1513575

i
Design: ’ Surveys (Capstar 119)

i Local Co-ordinate Reference: Well #36H

, TVD Reference: KB @ 3758.00usft (Capstar 119)

MD Reference: KB @ 3758.00usft (Capstar 119)
i North Reference: ' Grid

, Survey Calculation Method: ' Minimum Curvature

Database: I Compass 5000 GCR

Survey

Measured
Depth
(usft)

Inclination

n
Azimuth

n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(V100usft)

Build
Rate

nioousft)

Turn
Rate

(°/100usft)

4,942.00 20.10 82.90 4,938.60 13.76 17.17 17.26 13.12 13.10 2.86

4,985.00 24.70 86.40 4,978.34 15.24 33.47 33.58 11.13 10.70 8.14

5,027.00 28.70 89.40 5,015.86 15.90 52.32 52.43 10.05 9.52 7.14

5,070.00 32.50 92.70 5,052.87 15.46 74.20 74.30 9.66 8.84 7.67

5,113.00 37.10 94.40 5,088.17 13.92 98.68 98.78 10.93 10.70 3.95
5,155.00 41.60 95,80 5,120.64 11.54 125.20 125.27 10.92 10.71 3.33

5,198.00 46.80 95.10 5,151.46 8.70 155.03 155.09 12.15 12.09 -1.63
5,240.00 51.70 93.20 5,178.86 6.42 186.75 186.79 12.16 11.67 -4.52
5,283.00 56.00 91.70 5,204.23 4.95 221.43 221.46 10.39 10.00 -3.49

5,325.00 60.20 90.30 5,226.42 4.33 257.08 257.10 10.39 10.00 -3.33

5,368.00 64.30 90.40 5,246.43 4.10 295.12 295.14 9.54 9.53 0.23

5,411.00 69.80 90.60 5,263.19 3.75 334.70 334.72 12.80 12.79 0.47
5,453.00 74.60 91.00 5,275.96 3.19 374.70 374.71 11.94 11.90 0.95
5,496.00 79.80 91.50 5,285.41 2.28 416.62 416.63 11.68 11.63 1.16

5,537.00 83.60 92.30 5,291.26 0.93 457.17 457.17 9.95 9.76 1.95
5,580.00 ■ 87.40 91.40 5,294.55 -0.45 500.01 500.00 8.63 8.37 -2.09
5,623.00 90.00 90.90 5,295.53 -1.31 542.99 542.97 6.16 6.05 -1.16
5,665.00 91.30 91.50 5,295.05 -2.19 584.98 584.95 3.41 3.10 1.43
5,793.00 89.10 88.70 5,294.61 -2.42 712.96 712.92 2.78 -1.72 -2.19

5,921.00 ‘ 90.00 87.20 5,295.61 2.16 840.86 840.86 1.37 0.70 -1.17

6,048.00 88.10 87.50 5,297.72 8.03 967.71 967.74 1.51 -1.50 0.24
6,176.00 89.10 86.70 5,300.84 14.51 1,095.50 1,095.58 1.00 0.78 -0.63

6,303.00 88,80 88.20 5,303.17 20.16 1,222.35 1,222.46 1.20 -0.24 1.18
6,431.00 88.10 89.80 5,306.63 22.39 1,350.28 1,350.40 1.36 -0.55 1.25

6,558.00 87.80 91.10 5,311.18 21.39 1,477.19 1,477.30 1.05 -0.24 1.02
6,686.00 88.50 90.80 5,315.31 19.27 1,605.11 1,605.20 0.59 0.55 -0.23
6,813.00 86.50 91.10 5,320.74 17.17 1,731.97 1,732.04 1.51 -1.50 0.24
6,941.00 86.70 91.20 5,328.22 14.60 1,859.72 1,859.78 0.11 0.08 0.08
7,069.00 86.70 91.00 5,335.59 12.15 1,987.49 1,987.52 0.16 0.00 -0.16

7,197.00 87.10 90.80 5,342.51 10.14 2,115.28 2,115.30 0.35 0.31 -0.16
7,324.00 86.90 89.00 5,349.16 10.36 2,242.10 2,242.12 1.42 -0.16 -1.42
7,451.00 89.00 88.30 5,353.70 13.35 2,368.98 2,369.01 1.74 1.65 -0.55
7,579.00 87.90 85.50 5,357.16 20.27 2,496.73 2,496.81 2.35 -0.86' -2.19
7,707.00 88.40 86.90 5,361.29 28.75 2,624.38 2,624.51 1.16 0.39 1.09

7,834.00 88.50 89.90 5,364.40 32.29 2,751.28 2,751.43 2.38 0.31 2.36
7,961.00 89.50 89.70 5,366.28 32.74 2,878.26 2,878.42 0.57 0.55 -0.16
8,089.00 89.40 90.50 5,367.51 32.51 3,006.25 3,006.41 0.63 -0.08 0.63
8,217.00 89.80 90.90 5,368.40 30.95 3,134.24 3,134.38 0.44 0.31 0.31

8,344.00 90.10 90.30 5,368.51 29.62 3,261.23 3,261.36 0.53 0.24 -0.47

8,472.00 90.60 89.70 5,367.73 29.62 3,389.23 3,389.35 0.61 0.39 -0.47

8,600.00 89.00 90.10 5,368.18 29.84 3,517.22 3,517.35 1.29 -1.25 0.31

8,728.00 89.00 89.80 5,370.41 29.96 3,645.20 3,645.32 0.23 0.00 -0.23
8,855.00 89.70 89.50 5,371.85 30.73 3,772.19 3,772.31 0.60 0.55 -0.24

8,983.00 87.60 89.60 5,374.87 31.74 3,900.15 3,900.27 1.64 -1.64 0.08
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Survey Report

$
PHOENIX
TICHNOIOOY Slt-VlCIi

Company: , Apache Corporation

Project: f Eddy County, NM (NAD27 NME)

Site: : NFE Federal

Well: i#36H

Wellbore: I OH / Job #1513575

Design: Surveys (Capstar 119)

j Local Co-ordinate Reference: Well#38H

, TVD Reference: ! KB @ 3758.00usft (Capstar 119)

. MD Reference: . KB @ 3758.00usft (Capstar 119)

' North Reference: Grid

. Survey Calculation Method: . Minimum Curvature

> 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) (s/100usft)

9,111.00 88.40 89.50 5,379.34 32.74 4,028.06 4,028.19 0.63 0.63 -0.08

9,238.00 88.40 88.80 5,382.88 34.62 4,155.00 4,155.14 0.55 0.00 -0.55

9,367.00 88.60 90.50 5,386.26 35.41 4,283.95 4,284.09 1.33 0.16 1.32

9,494.00 87.80 90.30 5,390.25 34.53 4,410.88 4,411.01 0.65 -0.63 -0.16

9,622.00 88.90 90.30 5,393.93 33.86 4,538.82 4,538.95 0.86 0.86 0.00

9,750.00 88.90 89.40 5,396.39 34.19 4,666.80 4,666.92 0.70 0.00 -0.70

9,877.00 90.70 90.20 5,396.84 34.63 4,793.79 4,793.91 1.55 1.42 0.63

10,005.00 90.30 90.20 5,395.72 34.19 4,921.78 4,921.90 0.31 -0.31 0.00

10,133.00 90.30 90.70 5,395.05 33.18 5,049.78 5,049.89 0.39 0.00 0.39

10,260.00 89.40 91.30 5,395.38 30.97 5,176.76 5,176.85 0.85 -0.71 0.47

10,388.00 87.80 91.50 5,398.51 27.84 5,304.68 5,304.74 1.26 -1.25 0.16

10,516.00 86.30 90.90 5,405.09 25.16 5,432.47 5,432.52 1.26 -1.17 -0.47

10,643.00 85.60 90.10 5,414.06 24.06 5,559.15 5,559.18 0.84 -0.55 -0.63

10,771.00 85.00 91.00 5,424.55 22.83 5,686.71 5,686.73 0.84 -0.47 0.70

10,899.00 83.50 91.70 5,437.38 19.83 5,814.03 5,814.02 1.29 -1.17 0.55

10,965.00 82.40 92.20 5,445.48 17.60 5,879.49 5,879.47 1.83 -1.67 0.76

! Last Phoenix MWD Survev i
11,035.00 82.40 92.20 5,454.74 14.94 5,948.82 5,948.78 0.00 0.00 0.00

I Projection to TD I

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment

4,400.00 4,399.73 6.33 -4.77 Tie-on to Phoenix Gyro Survey

4,518.00 4,517.71 7.31 -6.07 First Phoenix MWD Survey

10,965.00 5,445.48 17.60 5,879.49 Last Phoenix MWD Survey

11,035.00 5,454.74 14.94 5,948.62 Projection to TD

Checked By: Approved By: Date:

6/11/2015 7:36:03AM Page 5 COMPASS 5000.1 Build 73




