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Company: Apache Corporation Local Co-ordinate Reference: Well #48H
Project: Eddy County, NM (NAD27 NME) TVD Reference: KB @ 3774.00usft {Capstar 119)
Site: NFE Federal COM MD Reference: KB @ 3774.00usft (Capstar 119)
Well: #48 H North Reference: Grid
Wellbore: OH / Job #1514802 Survey Calculation Method: Minimum Curvature
Design: Surveys (Capstar 119) Database: Compass 5000 GCR

Project jEddy 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 f'NFE Federal COM ~ " *"................* " _______ *“ ' ' " " ____ . ____1

Site Position: Northing: 673.264.70 usft Latitude: 32° 51'0.49036 N
From: Map Easting: 633,303.50 usft Longitude: 103° 53’ 57.34966 W
Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.24 °

WeM f#48H ' |

Well Position +N/-S
+E/-W

Position Uncertainty

0.00 usft
0.00 usft
0.00 usft

Northing:
Easting:
Wellhead Elevation:

678,787.90 usfl 
628,390.40 usfl

usfl

Latitude:
Longitude:
Ground Level:

32° 51’ 55.33914 N
103° 54' 54.68576 W

3,763.00 usfl

Wellbore L OH^Job #1514802^

Magnetics Model Name Sample Date Declination
n

Dip Angle
O

Field Strength
(nT)

HDGM 12/21/2015 7.63 60.78 48,531

Design i 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 89.61

I
Survey Program Date 1/3/2016

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

113.00 4,612.00 Scientific Gyro Surveys (OH / Job #151481 NS-GYRO-MS North sensing gyrocompassing m/s
4,693.00 10,170.00 Phoenix MWD Surveys (OH / Job #15148< PHX+MWD+HDGM PHX+OWSG MWD + HDGM

Survey
. ...

U---.

.... " .. ]

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)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113.00 0.26 136.42 113.00 -0.19 0.18 0.18 0.23 0.23 0.00
142.00 0.27 180.44 142.00 -0.30 0.22 0.22 0.69 0.03 151.79
229.00 0.35 150.75 229.00 -0.74 0.35 0.34 0.20 0.09 -34.13
319.00 0.52 156.35 319.00 -1.35 0.65 0.64 0.19 0.19 6.22

495.00 0.78 138.61 494.98 -2.98 1.76 1.74 0.19 0.15 -10.08
526.00 0.80 136.67 525.98 -3.30 2.05 2.03 0.11 0.06 -6.26

- 611.00 0.76 138.47 610.97 -4.15 2.83 2.80 0.06 -0.05 2.12
696.00 0.79 133.29 695.97 -4.98 3.63 3.60 0.09 0.04 -6.09
781.00 0.73 124.10 » 780.96 -5.68 4.50 4.47 0.16 -0.07 -10.81
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Company:
Project:
Site:
Well:
Wellbore:

Apache Corporation
Eddy County, NM (NAD27 NME)
NFE Federal COM
#48H
OH/Job #1514802

Local Co-ordinate Reference: Well #48H
TVD Reference:
MD Reference:
North Reference:
Survey Calculation Method:

KB @ 3774.00usft (Capstar 119) 
KB @ 3774.00usft (Capstar 119) 
Grid
Minimum Curvature

Design: j Surveys (Capstar 119) Database:
1
Compass 5000 GCR

Survey f

Measured
Depth Inc
(usft)

-

Vertical
Section

(usft)

Turn
Rate

(°/100usft)
[nation Azimuth
o n

Vertical
Depth +N/-S
(usft) (usft)

+E/-W
(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

952.00 0.83 108.62 951.94 -6.69 6.58 6.53 0.14 0.06 -9.05
1,122.00 0.88 90.36 1,121.92 -7.09 9.05 9.00 0.16 0.03 -10.74
1,208.00 1.28 93.29 1,207.91 -7.15 10.67 10.62 0.47 0.47 3.41
1,293.00 1.35 88.44 1,292.89 -7.18 12.62 12.57 0.15 0.08 -5.71
1,378.00 1.34 69.99 1,377.86 -6.81 14.56 14.51 0.51 -0.01 -21.71

1,463.00 1.26 95.62 1,462.84 -6.56 16.42 16.37 0.68 -0.09 30.15
1,549.00 1.25 99.77 1,548.82 -6.81 18.28 18.24 0.11 -0.01 4.83
1,634.00 0.99 101.81 1,633.80 -7.12 19.92 19.87 0.31 -0.31 2.40
1,719.00 0.76 99.24 1,718.80 -7.36 21.19 21.14 0.27 -0.27 -3.02
1,804.00 0.65 109.29 1,803.79 -7.61 22.20 22.15 0.19 -0.13 11.82

1,889.00 0.56 111.37 1,888.78 -7.92 23.05 22.99 0.11 -0.11 2.45
2,060.00 0.27 105.03 2,059.78 -8.33 24.21 24.16 0.17 -0.17 -3.71
2,145.00 0.14 95.84 2,144.78 -8.39 24.51 24.45 0.16 -0.15 -10.81
2,315.00 0.06 76.26 2,314.78 -8.39 24.80 24.75 0.05 -0.05 -11.52
2,485.00 0.08 325.59 2,484.78 -8.27 24.82 24.77 0.07 0.01 -65.10

2,656.00 0.31 276.77 2,655.78 -8.12 24.30 24.24 0.15 0.13 -28.55
2,741.00 0.38 269.91 2,740.78 -8.09 23.79 23.73 0.10 0.08 -8.07
2,826.00 0.39 272.20 2,825.77 -8.08 23.21 23.16 0.02 0.01 2.69
2,911.00 0.41 263.87 2,910.77 -8.10 22.62 22.57 0.07 0.02 -9.80
2,996.00 0.42 280.61 2,995.77 -8.08 22.01 21.96 0.14 0.01 19.69

3,081.00 0.48 281.98 3,080.77 -7.95 21.36 21.31 0.07 0.07 1.61
3,167.00 0.69 277.51 3,166.76 -7.80 20.49 20.44 0.25 0.24 -5.20
3,252.00 0.84 288.41 3,251.75 -7.54 19.40 19.34 0.25 0.18 12.82
3,422.00 1.23 344.76 3,421.73 -5.39 17.73 17.70 0.61 0.23 33.15
3,508.00 1.23 342.61 3,507.71 -3.62 17,21 17.19 0.05 0.00 -2.50

3,593.00 1.01 340.73 3,592.69 -2.04 16.70 16.68 0.26 -0.26 -2.21
3,678.00 0.70 332.76 3,677.69 -0.87 16.21 16.20 0.39 -0.36 -9.38
3,848.00 0.53 ' 328.52 3,847.68 0.72 15.32 15.33 0.10 -0.10 -2.49
3,933.00 0.46 327.72 3,932.67 1.35 14.94 14.95 0.08 -0.08 -0.94
4,018.00 0.45 334.85 4,017.67 1.94 14.61 14.63 0.07 -0.01 8.39

4,104.00 0.39 343.29 4,103.67 2.53 14.39 14.40 0.10 -0.07 9.81
4,189.00 0.35 13.07 4,188.67 3.05 14.36 14.38 0.23 -0.05 35.04
4,274.00 0.23 8.21 4,273.66 3.48 14.44 14.47 0.14 -0.14 -5.72
4,359.00 0.33 12.66 4,358.66 3.88 14.52 14.55 0.12 0.12 5.24
4,444.00 0.45 19.35 4,443.66 4.44 14.69 14.72 0.15 0.14 7.87

4,529.00 0.70 26.71 4,528.66 5.22 15.03 15.07 0.31 0.29 8.66
4,612.00 0.71 39.31 4,611.65 6.07 15.58 15.62 0.19 0.01 15.18

! Tie In to Scientific Gyro Surveys - • !
4,693.00 1.70 72.60 4,692.63 6.82 17.05 17.09 1.45 1.22 41.10

I First Phoenix MWD Survey I
4,735.00 6.50 96.40 4,734.51 6.74 20.01 20.05 11.89 11.43 56.67
4,778.00 12.30 97.80 4,776.92 5.84 26.97 27.01 13.50 13.49 3.26

4,820.00 18.30 96.80 4,817.41' 4.45 37.96 37.99 14.30 14.29 -2.38
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Company:
Project:
Site:
Well:
Wellbore:
Design:

Apache Corporation
Eddy County, NM (NAD27 NME)
NFE Federal COM
#48H
OH/Job #1514802 
Surveys (Capstar 119)

Local Co-ordinate Reference: Well #48H
TVD Reference:
MD Reference:
North Reference:
Survey Calculation Method: 
Database:

KB @ 3774.00usft (Capstar 119) 
KB @ 3774.00usft (Capstar 119) 
Grid
Minimum Curvature 
Compass 5000 GCR

Survey

Measured
Depth
(usft)

I ... .... ---- — " ..... — ** ~ ---------- .... — - —|

Inclination
n

Azimuth
O

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

4,863.00 23.70 97.40 4,857.54 2.54 53.24 53.26 12.57 12.56 1.40
4,906.00 27.50 97.70 4,896.31 0.10 71.66 71.66 8.84 8.84 0.70
4,948.00 31.10 95.50 4,932.94 -2.24 92.07 92.05 8.95 8.57 -5.24
4,991.00 35.60 93.90 4,968.85 -4.16 115.63 115.59 10.66 10.47 -3.72

5,033.00 39.10 91.50 5,002.23 -5.34 141.07 141.03 9.02 8.33 -5.71
5,076.00 43.30 89.80 5,034.58 -5.64 169.38 169.34 10.11 9.77 -3.95
5,119.00 47.30 89.30 5,064.82 -5.40 199.94 199.90 9.34 9.30 -1.16
5,161.00 50.70 88.60 5,092.37 -4.81 231.63 231.59 8.19 8.10 -1.67
5,203.00 54.50 . 88.20 5,117.87 -3.88 264.97 264.94 9.08 9.05 -0.95

5,246.00 59.40 88.70 5,141.32 -2.91 300.99 300.97 11.44 11.40 1.16
5,289.00 65.40 89.40 5,161.23 -2.28 339.08 339.05 14.03 13.95 1.63
5,331.00 68.40 90.70 5,177.71 -2.32 377.70 377.68 7.69 7.14 3.10
5,374.00 74.30 91.10 5,191.45 -2.96 418.42 418.39 13.75 13.72 0.93
5,417.00 80.30 90.80 5,200.90 -3.66 460.35 460.31 13.97 13.95 -0.70

5,460.00 86.60 90.00 5,205.80 -3.95 503.04 503.00 14.77 14.65 -1.86
5,502.00 88.50 90.30 5,207.60 -4.06 545.00 544.96 4.58 4.52 0.71
5,630.00 90.20 91.90 5,209.05 -6.52 672.96 672.90 1.82 1.33 1.25
5,758.00 89.10 90.50 5,209.83 -9.20 800.93 800.84 1.39 -0.86 -1.09
5,886.00 87.70 88.80 5,213.41 -8.42 928.87 928.79 1.72 -1.09 -1.33

6,014.00 88.90 89.40 5,217.20 -6.41 1,056.79 1,056.72 1.05 0.94 0.47
6,142.00 87.60 88.10 5,221.11 -3.62 1,184.69 1,184.64 1.44 -1.02 -1.02
6,269.00 88.90 88.50 5,224.99 0.15 1,311.58 1,311.55 1.07 1.02 0.31
6,397.00 86.60 88.20 5,230.02 3.83 1,439.42 1,439.41 1.81 -1.80 -0.23
6,525.00 87.80 89.30 5,236.27 6.62 1,567.23 1,567.24 1.27 0.94 0.86

6,653.00 88.10 89.00 5,240.85 8.51 1,695.13 1,695.15 0.33 0.23 -0.23
6,780.00 88.40 88.20 5,244.73 11.61 1,822.03 1,822.07 0.67 0.24 -0.63
6,908.00 89.80 88.60 5,246.74 15.19 1,949.96 1,950.02 1.14 1.09 0.31
7,036.00 87.70 89.40 5,249.53 17.42 2,077.91 2,077.98 1.76 -1.64 0.63
7,164.00 88.50 89.40 5,253.77 18.76 2,205.83 2,205.90 0.63 0.63 0.00

7,292.00 89.10 90.80 5,256.45 18.54 2,333.80 2,333.87 1.19 0.47 1.09
7,420.00 88.20 91.30 5,259.47 16.19 2,461.74 2,461.79 0.80 -0.70 0.39
7,547.00 87.10 90.20 5,264.68 14.53 2,588.62 2,588.65 1.22 -0.87 -0.87
7,675.00 87.60 88.60 5,270.60 15.87 2,716.47 2,716.51 1.31 0.39 -1.25
7,803.00 89.10 89.20 5,274.28 18.33 2,844.39 2,844.45 1.26 1.17 0.47

7,931.00 90.40 90.00 5,274.84 19.22 2,972.38 2,972.44 1.19 1.02 0.63
8,058.00 88.60 89.20 5,275.95 20.11 3,099.36 3,099.43 1.55 -1.42 -0.63
8,186.00 89.40 90.10 5,278.18 20.89 3,227.34 3,227.41 0.94 0.63' 0.70
8,314.00 90.30 90.60 5,278.52 20.11 3,355.34 3,355.39 0.80 0.70 0.39
8,442.00 90.60 90.40 5,277.51 18.99 3,483.33 3,483.38 0.28 0.23 -0.16

8,570.00 90.40 89.80 5,276.39 18.77 3,611.32 3,611.36 0.49 -0.16 -0.47
8,697.00 89.00 89.80 5,277.06 19.21 3,738.32 3,738.36 1.10 -1.10 0.00
8,825.00 90.00 90.30 5,278.18 19.10 3,866.31 3,866.35 0.87 0.78 0.39

' 8,953.00' 89.20 90.00 ‘ 5,279.07 18.76 3,994.30 3,994.34 0.67 -0.63 -0.23
9,081.00 86.90 87.30 5,283.43 21.77 4,122.17 4,122.23 2.77 -1.80 -2.11
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Phoenix Technology Services LP
Survey Report PHOENIX

TICIIKOIOCT (IkVICII

Company: Apache Corporation Local Co-ordinate Reference: Well #48 H
Project: Eddy County, NM (NAD27 NME) TVD Reference: KB @ 3774.00usft (Capstar 119)
Site: NFE Federal COM MD Reference: KB @ 3774.00usft (Capstar 119)
Well: #48H North Reference: Grid
Wellbore: OH/Job #1514802 Survey Calculation Method: Minimum Curvature
Design: Surveys (Capstar 119) Database: Compass 5000 GCR

Survey

Measured
Depth Inclination Azimuth
(usft) («) O

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical Dogleg Build Turn
Section Rate Rate Rate

(usft) (7100usft) (°/100usft) (7100usft)

9,208.00 88.00 87.80 5,289.08 27.20 4,248.93 4,249.02 0.95 0.87 0.39
9,336.00 88.40 87.60 5,293.10 32.33 4,376.76 4,376.88 0.35 0.31 -0.16
9,464.00 89.40 87.10 5,295.55 38.25 4,504.60 4,504.76 0.87 0.78 -0.39
9,592.00 87.30 89.00 5,299.24 42.60 4,632.46 4,632.64 2.21 -1.64 1.48
9,719.00 89.20 89.90 5,303.12 43.82 4,759.39 4,759.58 1.66 1.50 0.71

9,847.00 90.40 90.70 5,303.57 43.15 4,887.38 4,887.56 1.13 0.94 0.63
9,974.00 91.40 91.30 5,301.57 40.93 5,014.34 5,014.51 0.92 0.79 0.47

10,095.00 92.30 91.90 5,297.66 37.56 5,135.23 5,135.37 0.89 0.74 0.50
I Final Phoenix MWD Survey i

10,170.00 92.30 91.90 5,294.65 35.07 5,210.13 5,210.25 0.00 0.00 0.00
I Projection to TD |

Design Annotations [_

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

4,612.00 4,611.65 6.07 15.58 Tie In to Scientific Gyro Surveys
4,693.00 4,692.63 6.82 17.05 First Phoenix MWD Survey

10,095.00 5,297.66 37.56 5,135.23 Final Phoenix MWD Survey
10,170.00 5,294.65 35.07 5,210.13 Projection to TD

1/3/2016 8:49:41AM Page 5 COMPASS 5000.1 Build 74
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