
Results of Directional Survey 

API number: 30-025-41812 
OGRID: Operator: APACHE CORP 

Property: MCDONALD STATE AC 2 # 38D 

ULSTR: H 13 T 22S R 36E 
2525 FNL 1070 FEL 

BH Loc ULSTR: H 13 T 22S R 36E 
7518 MD 7513.8 TVD 2307 FNL 991 FEL 

2307 FNL 991 FEL 

Top Perf/OH ULSTR: H 13 T 22S R 36E 
6258 MD 6254.6 TVD 2348 FNL 1003 FEL 

Bot Perf/OH ULSTR: H 13 T 22S R 36E 
7033 MD 7029.1 TVD 2323 FNL 994 FEL 

2323 FNL 994 FEL 

MD N/S E/W VD 
6205 174.49 66.56 6201.61 

TOP PERFS/OH 6258 176.53 67.30 6254.57 
6300 178.15 67.88 6296.53 
6964 200.02 75.29 6960.12 

BOT PERFS/OH 7033 202.26 75.73 7029.08 
7059 203.11 75.89 7055.07 

NEXT TO LAST 7468 216.29 78.28 7463.85 
LAST READING 7518 217.73 78.62 7513.83 
TD 7518 217.73 78.62 7513.83 

Surface Location 2525 FN 1070 FE 
Projected BHL 2307 FN 991 FE 

Location of 
Top Perfs/OH 2348 FN 1003 FE 
Bottom Perfs/OH 2323 FN 994 FE 

SUMMARY of Subsurface Locations 
[Surface Location [H-13-22S-36E I 2525IFN | 1070IFE [Vert. Depth 

Top Perfs/OH H-13-22S-36E ~ 2348 FN ~ 1003 FE 6254.57 
Bottom Perfs/OH H-13-22S-36E 2323 FN 994 FE 7029.08 

Projected TD |H-13-22S-36E | 2307|FN | 991 |FE | 7513.83 

SEP 3 o im[ 
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Phoenix Technology Services 
Survey Report 

EXPLORING WHAT'S POSSIBLE 

Company: 

Project: 

Site: 

Well: 

Wellbore: 

Design: 

Apache Corporation 

Lea County, NM (NAD27 NME) 

McDonald State A/C 2 

#38 

Wellbore #1 / #1410989 

Surveys (Capstar 119) 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference: 

North Reference: 

Survey Calculation Method: 

Database: 

Well #38 

WELL @ 3476.00usft (Capstar 119) 
WELL @ 3476.00usft (Capstar 119) 
Grid 

Minimum Curvature 

Compass 5000 GCR DB 

Project Lea 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 McDonald State A/C 2 

Site Position: Northing: 508,152.50 usft Latitude: 32° 23' 31.37998 N 
From: Map Easting: 845,692.20 usft Longitude: 103° 12' 48.30218 W 
Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.60 ° 

Well #38 

Well Position +N/-S 0.00 usft Northing: 508,152.50 usft Latitude: 32° 23'31.37998 N 
+E/-W 0.00 usft Easting: 845,692.20 usft Longitude: 103° 12'48.30218 W 

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,465.00 usft 

Wellbore Wellbore #1 / #1410989 

Magnetics Model Name Sample Date Declination Dip Angle Field Strength 

<°) C) (nT) 

BGGM2013 2014/06/09 7.17 60.32 48,438 

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 19.55 ' 

Survey Program 

From 
(usft) 

191.00 
1,248.00 

Date 2014/07/08 

To 
(usft) Survey (Wellbore) 

1,195.00 Surface Surveys (Wellbore #1 /#1410989 
7,518.00 Phoenix MWD Survey (Wellbore #1 / #141 

Tool Name 

MWD 
PHX+MWD+BGGM 

Description 

MWD - Standard 
PHX+MWD+BGGM v3:standard declination 

Survey 

Measured Vertical Vertical Dogleg Build Turn 
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate 
(usft) O O ' (usft) (usft) (usft) (usft) (o/irj0usft) (°/100usft) (°/100usft) 

1,195.00 1.00 0.00 1,195.00 5.90 0.00 5.56 0.00 0.00 0.00 
1,248.00. 1.20 17.10 . 1,247.99 6.89 0.16 6.55 0.72 0.38 32.26 

First Phoenix MWD Survey 
1,469.00 2.00 39.30 1,468.90 12.09 3.29 12.49 0.45 0.36 10.05 
1,596.00 1.90 36.60 1,595.83 15.49 5.95 16.59 0.11 -0.08 -2.13 
1,659.00 1.80 36.50 1,658.80 17.13 7.16 18.54 0.16 -0.16 -0.16 

1,754.00 2.00 32.10 1,753.75 19.73 8.92 21.58 0.26 0.21 -4.63 
1,848.00 2.00 27.60 1,847.69 22.57 10.56 24.81 0.17 0.00 -4.79 
1,943.00 2.20 25.10 ' 1,942.62 25.70 12.10 28.26 0.23 0.21 -2.63 

2,037.00 2.40 17.40 2,036.55 29.21 13.45 32.02 0.39 0.21 -8.19 

2014/07/08 6:57:37AM Page 2 COMPASS 5000.1 Build 70 



5 PHOENIX 
TECHNOLOGY SERVICES 

Phoenix Technology Services 
Survey Report 

Company: Apache Corporation 

Project: Lea County, NM (NAD27 NME) 

Site: McDonald State A/C 2 

Well: #38 
1 Wellbore: Wellbore #1 / #1410989 

Design: Surveys (Capstar 119) 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference: 

North Reference: 

Survey Calculation Method: 

Database: 

HIP 
* EXPLORING WHATS POSSIBLE 

Well #38 

WELL @ 3476.00usft (Capstar 119) 

WELL @ 3476.00usft (Capstar 119) 

Grid 

Minimum Curvature 

Compass 5000 GCR DB 

Survey 

easured Vertical Vertical Dogleg Bui ld Turn 

Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate 
(usft) O n (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (7100usft) 

2,132.00 2.50 33.70 2,131.46 32.83 15.20 36.02 0.74 0.11 17.16 

2,227.00 2.30 31.50 2,226.38 36.18 17.34 39.90 0.23 -0.21 -2.32 

2,322.00 2.70 31.70 2,321.29 39.71 19.51 43.95 0.42 0.42 0.21 

2,416.00 2.20 36.10 2,415.20 43.05 21.74 47.84 0.57 -0.53 4.68 

2,511.00 2.70 18.90 2,510.12 46.64 23.54 51.83 0.93 0.53 -18.11 

2,606.00 2.20 15.90 2,605.03 50.51 24.76 55.88 0.54 -0.53 -3.16 

2,701.00 2.10 20.30 2,699.96 53.90 25.87 59.44 0.20 -0.11 4.63 

2,795.00 1.80 25.20 2,793.91 56.85 27.09 62.64 0.36 -0.32 5.21 

2,890.00 2.30 15.80 2,888.85 60.03 28.25 66.02 0.63 0.53 -9.89 

2,985.00 2.10 18.20 2,983.78 63.52 29.31 69.67 0.23 -0.21 2.53 

3,079.00 2.10 22.50 3,077.72 66.75 30.51 73.11 0.17 0.00 4.57 

3,174.00 2.10 23.30 3,172.65 69.95 31.86 76.58 0.03 0.00 0.84 

3,269.00 2.20 11.10 3,267.59 73.34 32.90 80.12 0.49 0.11 -12.84 

3,364.00 2.30 10.90 3,362.51 77.00 33.61 83.81 0.11 0.11 -0.21 

3,458.00 2.20 10.60 3,456.44 80.63 34.30 87.46 0.11 -0.11 -0.32 

3,553.00 2.10 11.10 3,551.37 84.13 34.97 90.98 0.11 -0.11 0.53 

3,648.00 2.10 14.70 3,646.31 87.52 35.75 94.44 0.14 0.00 3.79 

3,743.00 2.10 20.70 3,741.25 90.83 36.81 97.91 0.23 0.00 6.32 

3,838.00 2.20 14.70 3,836.18 94.22 37.88 101.47 0.26 0.11 -6.32 

3,933.00 2.40 22.60 3,931.10 97.82 39.11 105.27 0.39 0.21 8.32 

4,028.00 2.70 22.60 4,026.01 101.73 40.73 109.49 0.32 0.32 0.00 

4,123.00 2.10 9.20 4,120.92 105.51 41.87 113.44 0.86 -0.63 -14.11 

4,218.00 2.10 9.10 4,215.86 108.95 42.43 116.86 0.00 0.00 -0.11 

4,312.00 1.70 10.10 4,309.81 112.02 42.94 119.93 0.43 -0.43 1.06 

4,407.00 1.70 20.00 4,404.77 114.73 43.67 122.73 0.31 0.00 10.42 

4,502.00 1.90 16.20 4,499.72 117.57 44.59 125.71 0.25 0.21 -4.00 

4,597.00 2.00 11.00 4,594.67 . 120.71 45.35 128.92 0.21 0.11 -5.47 

4,692.00 2.00 11.40 4,689.61 123.96 45.99 132.20 0.01 0.00 0.42 

4,787.00 2.20 20.90 4,784.54 127.29 46.97 135.67 0.42 0.21 10.00 

4,882.00 2.20 29.10 4,879.47 130.58 48.51 139.29 0.33 0.00 8.63 

4,977.00 2.20 24.60 4,974.40 133.84 50.15 142.90 0.18 0.00 -4.74 

5,070.00 2.30 25.60 5,067.33 137.14 51.70 146.54 0.12 0.11 1.08 

5,165.00 2.20 24.70 5,162.26 140.52 53.29 150.25 0.11 -0.11 -0.95 

5,259.00 2.00 21.20 5,256.20 143.69 54.64 153.69 0.25 -0.21 -3.72 

5,354.00 1.90 23.20 5,351.14 146.68 55.86 156.91 0.13 -0.11 2.11 

5,449.00 1.70 25.50 5,446.09 149.40 57.08 159.89 0.22 -0.21 2.42 

5,543.00 1.80 24.80 5,540.05 152.00 58.30 162.74 0.11 0.11 -0.74 

5,637.00 1.80 27.70 5,634.00 154.64 59.61 165.68 0.10 0.00 3.09 

5,732.00 1.80 17.70 5,728.96 157.39 60.76 168.64 0.33 0.00 -10.53 

5,827.00 2.10 17.50 5,823.90 160.47 61.73 171.87 0.32 0.32 -0.21 

5,921.00 2.10 18.90 5,917.84 163.74 62.81 175.32 0.05 0.00 1.49 

6,015.00 2.40 23.00 6,011.77 167.18 64.14 179.01 0.36 0.32 4.36 

6,110.00 2.30 16.50 6,106.69 170.84 65.45 182.89 0.30 -0.11 -6.84 

2014/07/08 6:57:37AM Page 3 COMPASS 5000.1 Build 70 



5 PHOENIX 
TECHNOLOGY SERVICES 

Phoenix Technology Services 
Survey Report HE 

' EXPLORING WHATS POSSIBLE 

Company: Apache Corporation 

Project: Lea County, NM (NAD27 NME) 

Site: McDonald State A/C 2 

Well: #38 

Wellbore: Wellbore #1 / #1410989 

Design: Surveys (Capstar 119) 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference: 

North Reference: 

Survey Calculation Method: 

Database: 

Well #38 
WELL @ 3476.00usft (Capstar 119) 

WELL @ 3476.00usft (Capstar 119) 

Grid 

Minimum Curvature 

Compass 5000 GCR DB 

Survey 

Measured Vertical Vertical Dogleg Build Turn 
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate 
(usft) (°) (") (usft) (usft) (usft) (usft) (°/100usft) ("/lOOusft) (°/100usft) 

6,205.00 2.30 17.30 6,201.61 174.49 66.56 186.70 0.03 0.00 0.84 

6,300.00 2.40 22.10 6,296.53 178.15 67.88 190.59 0.23 0.11 5.05 

6,395.00 2.20 26.20 6,391.45 181.63 69.43 194.39 0.27 -0.21 4.32 

6,490.00 2.10 29.50 6,486.39 184.78 71.09 197.92 0.17 -0.11 3.47 
6,585.00 2.10 15.80 6,581.32 187.97 72.42 201.37 0.53 0.00 -14.42 
6,679.00 2.00 10.20 6,675.26 191.24 73.18 204.71 0.24 -0.11 -5.96 
6,774.00 2.00 12.50 6,770.21 194.49 73.84 207.99 0.08 0.00 2.42 
6,868.00 1.50 17.60 6,864.16 197.27 74.56 210.84 0.56 -0.53 5.43 

6,964.00 1.90 12.50 6,960.12 200.02 75.29 213.68 0.45 0.42 -5.31 
7,059.00 1.90 9.50 7,055.07 203.11 75.89 216.79 0.10 0.00 -3.16 
7,153.00 1.90 12.30 7,149.02 206.17 76.48 219.87 0.10 0.00 2.98 
7,248.00 1.90 8.40 7,243.96 209.26 77.04 222.98 0.14 0.00 -4.11 
7,343.00 1.90 10.50 7,338.91 212.37 77.56 226.08 0.07 0.00 2.21 

7,438.00 

7,468.00 
1.80 

1.70 
Final Phoenix MWD Survey 

7,518.00 1.70 

Projection to TD 

9.80 

13.10 

13.10 

7,433.86 

7,463.85 

7,513.83 

215.39 
216.29 

217.73 

78.10 

78.28 

78.62 

229.11 

230.01 

231.49 

0.11 

0.47 

0.00 

-0.11 

-0.33 

0.00 

-0.74 
11.00 

0.00 

Survey Annotations 

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

1,248.00 1,247.99 6.89 0.16 First Phoenix MWD Survey 
7,468.00 7,463.85 216.29 78.28 Final Phoenix MWD Survey 
7,518.00 7,513.83 217.73 78.62 Projection to TD 

Checked By: Approved By: Date: 

2014/07/08 6:57:37AM Page 4 COMPASS 5000.1 Build 70 



IffDcEJULWlE 
EXPLORING WHAT'S POSSIBLE 

Project: Lea County, NM (NAD27 NME) 
Site: McDonald State 29 A/C 2 
Well: #38 

Wellbore: Wellbore #1 / #1410989 
Design: Plan #2 06-09-14 

Rig: Capstar 119 
0 PHOENIX 

TECHNOLOGY SERVICES 

Azimuths to Grid North 
True Nor th : -0.60° 

Magnetic North: 6.57° 

Magnetic Field 
Strength: 48438.4snT 

Dip Ang le : 60.32" 
Date: 2014/06/09 

Model : BGGM2013 

^ 3 7 5 0 -
Q. 

a 
- 4000 -

t 

^4250-
a> 
3 

r— 

4500-

rr.;r 

WELL @ 3476.00usft (Capstar 1 

Ground Level: 3465.00 

First Phoenix MWD'Survey 

KOP, Start 27100' Build1 1 

;Start hold at 2.41.'.fnc 

TD at 7504.80' MD ! 

BHL McDonald State 29 AC 2 v2 .' 

-250 0 250 500 750 1000 

Ver t ica l S e c t i o n at 19.55° (250 us f t / i n ) 

W E L L DETAILS 

+N/-S 
0.00 

+E/-W 
0.00 

Ground Level: 
Easting 

845692.20 

3465.00 
Latittude Longitude 

32" 23" 31.37997 N 103* 12' 48.30218 W 

SECTION DETAILS 

Sec MD Inc Azl TVD +N/-S +E/-W Dleg 
1 0.00 0.00 0,00 0.00 0.00 0,00 0.00 
2 2000.00 0.00 0.00 2000.00 0.00 0.00 0.00 
3 2120.48 2.41 19.55 2120.44 2.39 0.85 2.00 
4 7504.80 2.41 19.55 7500.00 215.70 76.60 0.00 

0.00 KOP, Start 27100' Build 
2.53 Start hold at 2.41* Inc 

228.90 BHL_Mc Donald State 29 AC 2TB at 7504.80' MD 

Name TVD *N/-S 
BHL_McDonald State 29 A07200.00 215.70 

- plan hits target center 

DESIGN T A R G E T DETAILS 

+E/-W Northing Easting Latitude Longitude Shape 
76.60 508368.20 845768.80 32* 23" 33 50622 H 103* 12' 47.38262 W Circle (Radius: 20.00) 

FORMATION TOP DETAILS 

TVDPath MDPath Formation Dip Angle DipOir 
1174.00 1174.00 Rustler 0.00 44.23 
1264.00 1264.00 T.San 0.00 44.28 
2479.00 2479.35 Tansil 0.00 44.28 
2687,00 2687,54 Yates 0.00 44.28 
2897.00 2897.72 Seven Rivers 0.00 44.28 
3477.00 3478.24 Queen 0,00 44.28 
3819.00 3820.54 Grayburg 0.00 44.28 
4100.00 4101.79 San Andres 0.00 44.28 
5133.00 5135.70 Glorieta 0.00 44.28 
5256.00 5258.81 Paddock 0.00 44.28 
5502.00 5505.03 Blinebry 0,00 44.28 
6209.00 6212.65 Tubb 0.00 44.28 
6507.00 6510.92 Drinkard 0.00 44.28 
6766.00 6770.15 Abo 0.00 44,28 

Map System: US State Plane 1927 (Exact solution) 
Datum: NAD 1927 (NADCON CONUS) 

Ellipsoid: Clarke 1866 
Zone Name: New Mexico East 3001 

Local Origin: Well #38, Grid North 

Latitude: 32° 23' 31.37997 N 
Longitude: 103" 12'48.30218 W 

Grid East: 845692.20 
Grid North: 508152.50 

Scale Factor 1.000 

Geomagnetic Model: BGGM2013 
Sample Date: 09-Jun-14 

Magnetic Declination: 7.17° 
Dip Angle from Horizontal: 60.32° 

Magnetic Field Strength: 48438 

To convert a Magnetic Direction to a Grid Direction, Add 6,57* 
To convert a Magnetic Direction to a True Direction, Add 7.17° East 

To convert a True Direction to a Grid Direction, Subtract 0.60° 

- # 3 8 , Wellbore #1 /#1410989, Surveys (Capstar 119) V0 

- P l a n #2 06-09-14 

-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 

West ( - ) /East {+) (10 us f t / i n ) 

90 100 110 120 130 140 150 160 170 180 

Created By: Tyler Carlson Date: 14:38, June 18 2014 
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McDonald State 29 A/C 2 „ n t y l n 

20-OSS-^ISI A #38 

Wellbore #1 / #1410989 

Design: Surveys (Capstar 119) 

Standard Survey Report 
18 June, 2014 

EXPLORING WHAT'S POSSIBLE 



PHOENIX 
TECHNOLOGY SERVICES 

Phoenix Technology Services 

Survey Report wanrllDiE 
EXPLORING WHAT'S POSSIBLE 

Company: Apache Corporation Local Co-ordinate Reference: Well #38 

Project: Lea County, NM (NAD27 NME) TVD Reference: WELL @ 3476,00usft (Capstar 119) 

Site: McDonald State 29 A/C 2 MD Reference: WELL® 3476.OOusft (Capstar 119) 
Well: #38 North Reference: Grid 

Wellbore: Wellbore #1 / #1410989 Survey Calculation Method: Minimum Curvature 

Design: Surveys (Capstar 119) Database: Compass 5000 GCR DB 

Project Lea County, NM (NAD27 NME) 

Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level 
Geo Datum: NAD 1927 (NADCON CONUS) 

Map Zone: New Mexico East 3001 

Site McDonald State 29 A/C 2 

Site Position: Northing: 508,152.50 usft Latitude: 32° 23' 31.37998 N 
From: Map Easting: 845,692.20 usft Longitude: 103° 12' 48.30218 W 
Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.60 ° 

Well #38 

Well Position +N/-S 0.00 usft Northing: 508,152.50 usft Latitude: 32° 23'31.37998 N 

+E/-W 0.00 usft Easting: 845,692.20 usft Longitude: 103° 12' 48.30218 W 

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,465.00 usft 

Wellbore Wellbore #1 / #1410989 

Magnetics Model Name Sample Date Declination Dip Angle Field Strength 

n (") (nT) 

BGGM2013 2014/06/09 7.17 60.32 48,438 

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) O 

0.00 0.00 0.00 19.55 

Survey Program Date 2014/06/18 

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

191.00 1,195.00 Surface Surveys (Wellbore #1 / #1410989 MWD MWD - Standard 
1,248.00 7,518.00 Phoenix MWD Survey (Wellbore #1 / #141 PHX+MWD+BGGM PHX+MWD+BGGM v3:standard declination 

Survey 

Measured Vertical Vertical Dogleg Build Turn 
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate 
(usft) O o (usft) (usft) (usft) (usft) (°/1 OOusft) (°/1 OOusft) (71 OOusft) 

0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
191.00 0.60 0.00 191.00 1.00 0.00 0.94 0.31 0.31 0.00 

495.00 0.30 • 0.00 494.99 3;39 0.00 3.19 0.10 -0.10 0.00 

742.00 0.10 . 0.00 741.99 4.25 0.00 4.00 0.08 -0.08 0.00 

837.00 0.50 0.00 836.98 4.75 0.00 4.47 0.42 0.42 0.00 

868.00 0.60 . 0.00. 867.98. . 5.04 0.00 4.75 0.32 0.32 0.00 

932.00 0.00 0.00 931.98 5.38 0.00 5.07 0.94 -0.94 0.00 

1,026.00 0.00 0.00 1,025.98 5.38 0.00 5.07 0.00 0.00 0.00 

1,089.00 0.40 0.00 1,088.98 5.60 0.00 5.28 0.63 0.63 0.00 

1,152.00 0.60 0.00 1,151.98 6.15 0.00 5.80 0.32 0.32 0.00 

2014/06/18 2:34:21PM Page 2 COMPASS 5000.1 Build 70 



i P H O E N I X 
TECHNOLOGY SERVICES 

Phoenix Technology Services 
Survey Report TIP 

' EXPLORING Wmrs POSSIBLE 

Company: Apache Corporation 

Project: Lea County, NM (NAD27 NME) 

Site: McDonald State 29 A/C 2 

Well: #38 

Wellbore: Wellbore #1 / #1410989 

Design: Surveys (Capstar 119) 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference: 

North Reference: 

Survey Calculation Method: 

Database: 

Well #38 

WELL @ 3476.OOusft (Capstar 119) 

WELL @ 3476.OOusft (Capstar 119) 

Grid 

Minimum Curvature 

Compass 5000 GCR DB 

Survey 

Measured 

Depth 

(usft) 
Inclination 

(°) 
Azimuth 

O 

Vertical 

Depth 

(usft) 
+N/-S 

(usft) 
+E/-W 

(usft) 

Vertical 

Section 

(usft) 

Dogleg 

Rate 

(7100usft) 

Build 

Rate 

(71 OOusft) 

Turn 

Rate 

(71 OOusft) 

1,184.00 1.20 

1,195.00 1.00 

1,248.00 1.20 

First Phoenix MWD Survey 

1,469.00 2.00 

1,596.00 1.90 

0.00 1,183.97 

0.00 1,194.97 

17.10 1,247.96 

39.30 1,468.88 

36.60 1,595.80 

6.65 0.00 

6.86 0.00 

7.86 0.16 

13.05 3.29 

16.46 5.95 

6.27 1.88 

6.47 1.82 

7.46 0.72 

13.40 0.45 

17.50 0.11 

1.88 0.00 

-1.82 0.00 

0.38 32.26 

0.36 10.05 

-0.08 -2.13 

1,659.00 1.80 36.50 1,658.77 18.09 7.16 19.44 0.16 -0.16 -0.16 

1,754.00 2.00 32.10 1,753.72 20.70 8.92 22.49 0.26 0.21 -4.63 

1,848.00 2.00 27.60 1,847.66 23.54 10.56 25.71 0.17 0.00 -4.79 

1,943.00 2.20 25.10 1,942.60 26.66 12.10 29.17 0.23 0.21 -2.63 

2,037.00 2.40 17.40 2,036.52 30.17 13.45 32.93 0.39 0.21 -8.19 

2,132.00 2.50 33.70 2,131.44 33.79 15.20 36.93 0.74 0.11 17.16 

2,227.00 2.30 31.50 2,226.35 37.14 17.34 40.80 0.23 -0.21 -2.32 

2,322.00 2.70 31.70 2,321.26 40.67 19.51 44.86 0.42 0.42 0.21 

2,416.00 2.20 36.10 2,415.18 44.01 21.74 48.75 0.57 -0.53 4.68 

2,511.00 2.70 18.90 2,510.09 47.60 23.54 52.74 0.93 0.53 -18.11 

2,606.00 2.20 15.90 2,605.00 51.47 24.76 56.79 0.54 -0.53 -3.16 

2,701.00 2.10 20.30 2,699.94 54.86 25.87 60.35 0.20 -0.11 4.63 

2,795.00 1.80 25.20 2,793.88 57.81 27.09 63.54 0.36 -0.32 5.21 

2,890.00 2.30 15.80 2,888.82 60.99 28.25 66.93 0.63 0.53 -9.89 

2,985.00 2.10 18.20 2,983.75 64.48 29.31 70.57 0.23 -0.21 2.53 

3,079.00 2.10 22.50 3,077.69 67.71 30.51 74.01 0.17 0.00 4.57 

3,174.00 2.10 23.30 3,172.62 70.92 31.86 77.49 0.03 0.00 0.84 

3,269.00 2.20 11.10 3,267.56 74.30 32.90 81.03 0.49 0.11 -12.84 

3,364.00 2.30 10.90 3,362.48 77.97 33.61 84.72 0.11 0.11 -0.21 

3,458.00 2.20 10.60 3,456.41 81.59 34.30 88.37 0.11 -0.11 -0.32 

3,553.00 2.10 11.10 3,551.34 85.09 34.97 91.89 0.11 -0.11 0.53 

3,648.00 2.10 14.70 3,646.28 88.48 35.75 95.34 0.14 0.00 3.79 

3,743.00 2.10 20.70 3,741.22 91.79 36.81 98.82 0.23 0.00 6.32 

3,838.00 2.20 14.70 3,836.15 95.19 37.88 102.38 0.26 0.11 -6.32 

3,933.00 2.40 22.60 3,931.07 98.79 39.11 106.18 0.39 0.21 . 8.32 

4,028.00 2.70 22.60 4,025.98 102.69 40.73 110.40 0.32 0.32 0.00 

4,123.00 2.10 9.20 4,120.90 106.47 41.87 114.35 0.86 -0.63 -14.11 

4,218.00 2.10 9.10. 4,215.83 109.91 42.43 117.77 0.00 0.00 -0.11 

4,312.00 1.70 10.10 4,309.78 112.98 42.94 120.84 0.43 -0.43 1.06 

4,407.00 1.70 20.00 4,404.74 115.69 43.67 123.64 0.31 0.00 10.42 

4,502.00 1.90 16.20. 4,499.69 118.53 44.59 126.62 0.25 0.21 -4.00 

4,597.00 2.00 11.00 4,594.64 121.67 45.35 129.83 0.21 0.11 -5.47 

4,692.00 2.00 11.40 • 4,689.58 . 124.92 45.99 133.11 0.01 0.00 0.42 

4,787.00 2.20 ' 20.90 4,784.52 128.25 46.97 136.58 0.42 0.21 10.00 

4,882.00 2.20 29.10 , 4,879.45 131.55 48.51 140.20 0.33 0.00 8.63 

4,977.00 2.20 24.60 4,974.38 134.80 50.15 143.81 0.18 0.00 -4.74 

5,070.00 2.30 25.60 5,067.30 138.11 51.70 147.45 0.12 0.11 1.08 
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t PHOENIX 
TECHNOLOGY SERVICES 

Phoenix Technology Services 
Survey Report HIE 

' EXPLORING WHAT'S POSSIBLE 

Company: Apache Corporation 

Project: Lea County, NM (NAD27 NME) 

Site: McDonald State 29 A/C 2 

Well: #38 

Wellbore: Wellbore #1 / #1410989 

Design: Surveys (Capstar 119) 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference: 

North Reference: 

Survey Calculation Method: 

Database: 

Well #38 

WELL @ 3476.OOusft (Capstar 119) 

WELL @ 3476.00usft (Capstar 119) 

Grid 

Minimum Curvature 

Compass 5000 GCR DB 

Survey 

Measured Vertical Vertical Dogleg Build Turn 
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate 
(usft) n O (usft) (usft) (usft) (usft) (7100usft) (7100usft) (7100usft) 

5,165.00 2.20 24.70 5,162.23 141.48 53.29 151.16 0.11 -0.11 -0.95 
5,259.00 2.00 21.20 5,256.17 144.65 54.64 154.59 0.25 -0.21 -3.72 
5,354.00 1.90 23.20 5,351.11 147.64 55.86 157.82 0.13 -0.11 2.11 

5,449.00 1.70 25.50 5,446.07 150.36 57.08 160.80 0.22 -0.21 2.42 
5,543.00 1.80 24.80 5,540.02 152.96 58.30 163.65 0.11 0.11 -0.74 
5,637.00 1.80 27.70 5,633.98 155.61 59.61 166.58 0.10 0.00 3.09 
5,732.00 1.80 17.70 5,728.93 158.35 60.76 169.55 0.33 0.00 -10.53 
5,827.00 2.10 17.50 5,823.87 161.43 61.73 172.78 0.32 0.32 -0.21 

5,921.00 2.10 18.90 5,917.81 164.70 62.81 176.23 0.05 0.00 1.49 
6,015.00 2.40 23.00 6,011.74 168.14 64.14 179.91 0.36 0.32 4.36 

6,110.00 2.30 16.50 6,106.66 171.80 65.45 183.80 0.30 -0.11 -6.84 
6,205.00 2.30 17.30 6,201.58 175.45 66.56 187.61 0.03 0.00 0.84 
6,300.00 2.40 22.10 6,296,50 179.11 67.88 191.50 0.23 0.11 5.05 

6,395.00 2.20 26.20 6,391.43 182.59 69.43 195.30 0.27 -0.21 4.32 
6,490.00 2.10 29.50 6,486.36 185.74 71.09 198.83 0.17 -0.11 3.47 

6,585.00 2.10 15.80 6,581.30 188.93 72.42 202.28 0.53 0.00 -14.42 
6,679.00 2.00 10.20 6,675.24 192.21 73.18 205.61 0.24 -0.11 -5.96 
6,774.00 2.00 12.50 6,770.18 195.46 73.84 208.90 0.08 0.00 2.42 

6,868.00 1.50 17.60 6,864.13 198.23 74.56 211.75 0.56 -0.53 5.43 

6,964.00 1.90 12.50 6,960.09 200.98 75.29 214.59 0.45 0.42 -5.31 

7,059.00 1.90 9.50 7,055.04 204.07 75.89 217.70 0.10 0.00 -3.16 
7,153.00 1.90 12.30 7,148.99 207.13 76.48 220.78 0.10 0.00 2.98 

7,248.00 1.90 8.40 7,243.94 210.23 77.04 223.89 0.14 0.00 -4.11 

7,343.00 1.90 10.50 7,338.88 213.33 77.56 226.99 0.07 0.00 2.21 

7,438.00 1.80 9.80 7,433.83 216.35 78.10 230.02 0.11 -0.11 -0.74 

7,468.00 1.70 13.10 7,463.82 217.25 78.28 230.92 0.47 -0.33 11.00 
7.518.00 1.60 14.50 7,513.80 218.65 78.63 232.35 0.22 -0.20 2.80 

Projection to TD 

Design Annotations 

Measured 
Depth 
(usft) 

1,248.00 

7,518.00 

Vertical Local Coordinates 
D e P t h +N/-S +E/-W 
( u s f t ) (usft) (usft) Comment 

1,247.96 7.86 0.16 First Phoenix MWD Survey 

7,513.80 218.65 78.63 Projection to TD 

Checked By: Approved By: Date: 
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