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Scientific Drilling International, Inc.
SDI Standard Survey Report

- = - .- P - - - N " K PRy e A 2w e e K PR .«t-A,&-J—(.u.w_r
Company: :APACHE CORPORATION © Local Co-ordinate Reference: = . :Well V Laughlin #5 ;
Project: Lea County, NM (NAD27 NME) , TVD Reference: s }KB Elev (16.5") @ 3572.5usft (Key #115) !
Site: V. Laughlin #5 MD Reference: KB Elev (16.5') @ 3572.5usft (Key #115) !
Well: V Laughlin #5 * North Reference: ‘ Grid
Wellbore: .OH Survey Calculation Method: :Minimum Curvature
Design: -. ‘Actual " Database: ‘ "EDM-Regulatory
Project - LeaCounty, NM (NAD27 NME), USA ) ) . e -
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 Vilawghings T T T e e
Site Position: Northing: 581,447.84ysft  Latitude: 32°35' 38.055 N
From: Map Easting: 831,151.52usft  Longitude: 103° 15'29.242 W
Position Uncertainty: 0.0 usft Slot Radius: 13-3/16" Grid Convergence: 0.58 °
well Viawhings . e
Well Position +N/-S 0.0 usft Northing: 581,447.84 usft Latitude: 32°35'38.055 N
+E/-W 0.0 usft Easting: 831,151.52 usft Longitude: 103° 15'29.242 W
Position Uncertainty 0.0 usft Welthead Elevation: usft Ground Level: 3,556.0 usft
| Welibore JOH e e o
Magnetics Model Name ’ Sample Date Declination ’ Dip Angle . Field Strength
) (] (nT)
BGGM2010 10/8/2010 7.60 60.61 48,988
Design Al ]
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: ’ Depth From (TVD) +N/-S +E/-W Direction
: {usft) (usft) (usft) )
0.0 0.0 0.0 217.32
lSurvey Program Date 11/18/2010
‘ From To
| (usft) {usft) Survey (Welibore) ‘ Tool Name Description
104.5 6,904.5 Gyro Survey (OH) Keeper Keeper Standard Rate Gyro
6,979.0 8,714.0 MWD Survey (OH) MWD MWD - Standard ISCWSA
Survey T e T
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ©) ) Depth (usft) (usft) ) (usft)
6,904.5 0.63 326.19 6,902.7 -67.4 -48.8 215.88 83.2
6,979.0 10.43 235.27 6,976.8 -70.9 -54.6 217.57 89.5
6,994.0 13.62 229.81 6,991.4 -72.9 -57.0 .. 218.06 . 92.5
7,010.0 16.16 225.91 7,006.9 -75.6 -60.1 218.46 B 96.6
7,042.0 22.69 227.97 7,0371 -+ -82.9 . Lo 879, . ~A289. 320 107.1
7,071.0 28.12 225.22 7,063.3 3 -91.4 76.9 22006 © 119.5
7,102.0 36.71 220.15 7,089.4 2103:7 -88.1 22034 136.0
7,133.0 48.34 226.03 71122 ‘}118.9 .. -102.4 220.75 - 166.9
7,165.0 60.84 23163 7,130.7 $13590 -122.1 221.93 182.7
7,180.0 66.47 232.54 7,137.4 -144.2 - 9 v 11327 222.62 195.9
7,197.0 71.44 235.62 7,1435 -153.5 -145.5 223.48 2115
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: ;APACHE CORPORATION Local Co-ordinate Reference: ‘Well V Laughlin #5

Project: ‘Lea County, NM (NAD27 NME) TVD Reference: ‘KB Elev (16.5') @ 3572.5usft (Key #115)

Site: V. Laughlin #5 - MD Reference: KB Elev (16.5") @ 3572.5usft (Key #115) .

Well: 'V Laughlin #5 - North Reference: iGrid o

Wellbore: 1OH Survey Calculation Method: Minimum Curvature ;

Design: ‘Actual Database: 5EQM-R§gy-lat0fy i

Survey ) ) _ e el

Measured Depth Inclination Azimuth True Vertical A North/South East/West Closure Azimuth = Closure Distance’
(usft) ©) ©) Depth ({usft) (usft) ©) (usft)

7,229.0 79.84 24272 7,151.4 -169.3 -172.1 22547 241 .4
7,261.0 83.60 245.02 7,156.0 -183.2 -200.5 227.58 2716
7,292.0 86.41 249.44 7,158.7 -195.2 -229.0 229.56 300.9
7,324.0 87.88 253.75 7,160.3 -205.3 -259.3 231.64 330.7
7,356.0 87.58 256.27 7,161.6 -213.5 -290.2 233.65 360.3
7.388.0 88.29 256.93 7,162.8 -220.9 -321.3 ' 235.49 390.0
7,420.0 90.24 25693 7,163.2 -228.5 -352.4 237.05 420.0
7.451.0 90.84 256.89 7,162.9 -235.7 -382.5 238.36 4494
7.483.0 91.58 257.23 7,162.2 -242.9 -413.7 239.58 479.8
7.515.0 89.40 255.21 7.161.9 -250.5 -444.8 240.61 510.5
7,546.0 89.39 255.96 7,162.2 -258.2 -474.8 241.46 540.5
7,578.0 89.53 255.54 7.162.6 -266.1 -505.8 242.25 571.6
7,610.0 88.49 256.16 7,163.1 -273.9 -636.9 24297 602.7
7.642.0 88.49 255.53 7,163.9 -281.8 -567.9 24361 633.9
7,673.0 89.13 254.94 7,164.6 -289.7 -597.9 24415 664.3
7,704.0 89.73 254.69 7,164.9 -297.8 -627.8 24462 694.8
7,736.0 90.00 254.39 7,165.0 -306.3 -658.6 245.06 7264
7,768.0 90.50 254.35 7,164.8 -314.9 -689.4 24545 758.0
7,799.0 91.11 253.82 7,164.4 -323.4 -719.2 24579 788.6
7,830.0 90.24 252.67 7,164.0 -332.4 -748.9 246.07 819.4
7,862.0 90.57 252.60 7,163.8 -341.9 -779.5 246.31 851.2
7.894.0 91.11 252.18 7,163.3 -351.6 -810.0 246.53 883.0
7,957.0 89.73 250.29 7,162.9 -371.9 -869.6 246.85 945.8
7,989.0 89.97 24968 7,163.0 -382.8 -899.7 246.95 977.7
8,020.0 89.63 249.09 7,163.1 -393.7 -928.7 247.02 1,008.7
8,052.0 89.60 247.19 7,163.3 ~405.6 -958.4 247.06 1,040.7
8,083.0 89.90 247.75 7,163.4 -417.5 -887.0 24707 1,071.7
8,115.0 90.27 248.41 7,163.4 -429.5 -1,016.7 247.10 1,103.7
8,146.0 80.71 248.29 7,163.1 -440.9 -1,045.5 24713 1,134.7
8,178.0 91.07 247.78 7,162.6 -452.9 -1,075.2 24716 1,166.7
8,210.0 90.77 249.04 7,162.1 -464.6 -1,104.9 24719 1,198.7
8,241.0 89.63 249.10 7,162.0 -475.7 -1,133.9 247.24 1,229.6
8,273.0 89.83 248.72 7,162.1 -487.2 -1,163.7 247.28 1,261.6
8,304.0 89.73 248.53 7,162.3 -498.5 -1,192.6 247.31 1,292.6
8,335.0 90.13 248.88 7.162.3 -509.8 -1,221.5 247.35 1,323.6
8,367.0 90.34 248.49 7,162.2 -521.4 -1,251.3 247.38 1,355.6
8,399.0 90.07 248.24 7,162.0 -533.2 -1,281.0 247 .40 1,387.6
8,430.0 90.34 248.18 7,161.9 -544.7 -1,300.8 247 42 1,418.6
8,462.0 90.81 248.62 7,161.6 -556.5 -1,339.6 247 .44 1,450.6
8,493.0 91.04 249.14 7,161.1 -567.7 -1,368.5 247 .47 1,481.6
8,525.0 90.84 248.81 7,160.6 -579.2 -1,398.4 247.50 1,513.6
8,556.0 90.87 248.24 7,160.1 -590.5 -1,427.2 247.52 1,544.5
8,588.0 91.51 249.16 7,159.5 -602.1 -1,457.0 247.55 1,676.5
8,651.0 92.05 248.08 7.167.5 -625.1 -1,5156.7 247.59 1,639.5
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Scientific Drilling International, Inc.
SD! Standard Survey Report

Company: ‘APACHE CORPORATION , Local Co-ordinate Reference: Well V Laughlin #5 3
Project: :Lea County, NM (NAD27 NME) . 'TVD Reference: KB Elev (16.5) @ 3572.5usft (Key #115) .
Site: " V. Laughlin #5 . MD Reference: . ‘KB Elev (16.5") @ 3572.5usft (Key #115) .
Well: {V Laughin #5 © North Reference: :Grid :
Wellbore: +OH ' Survey Calculation Method: ‘Minimum Curvature 3
Design: ‘Actual ! Database: - 'EDM-Regulatory :
Survey e § I B R
Measured Depth. . Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ©) ©) Depth (usft) (usft) ©) (usft)
8,714.0 92.02 248.86 7,155.3 -648.2 -1,574.2 247.62 1,702.4
Survey Annotations T ) ) i ) B o N
Measured Vertical Local Coordinates
. Depth Depth +N/-S +E/l-W
v usfl)- - lusft). {ustt) (usft) Comment
6,904.5 6,902.7 -67.4 -48.8 Gyro tie-in
8,714.0 7,155.3 -648.2 -1,574.2 Last MWD Survey
8,773.0 7,153.2 -669.4 -1,629.2 Projection to Bit
11/18/2010 8:55:40PM Page 4 COMPASS 5000.1 Build 40




Project: Lea County, NM (NAD27 NME)

o \aringMathod: Eror Ratio

Site: V. Laughlin #5 ke
v . . rre Well: V Laughlin #5 P !
( Scientific Drilling Wellbore: OH “ LGk
Directional Drilling Operalions Design: Plan #2 - 8-3/4" Hole | CORPORATION
LA G Azimuths to Grid North{
DA T A M . o
0 2 Magnue North: -0.58°1 WELL DETAILS: V Laughlin #5
agnet S KB Elev (16.5) @ 3572.5usft (Key #115)
Magnetic Field|; Ground Level: 3556.0
Strength: 48987.6snTil +N/-S  +E/-W Northing Easting Latittude Longitude Slot
Dip Angle: 60.61°]. 0.0 0.0 581447.84 831151.52 32° 35' 38.055 N 103° 15'29.242 W
R Date: 10/8/2010
B 1000 Model: BGGM2010|.
e -
1500 T ’ } REFERENCE INFORMATION InN
T 250 ’ Co-ordinate (N/E) Refel8febe¥ Laughlin #5, Grid North i i
T . Vertical (TVD) Reference: KB Elev (16.5") @ 3572.5usft (Key #115)|-—| . L
- Section (VS) Reference: Slot - (0.0N, 0.0E)
= r Measured Depth Reference: KB Elev (16.5") @ 3572.5usft (Key #115)| 1|
% Calculation Method: Minimum Curvature
3 m— — ———————
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Vertical Sect West(-)/East(+) (350 usft/in)
COMPANY DETAILS: APACHE CORPORATION PROJECT DETAILS: Lea County, NM (NAD27 NME) _ SITE DETAILS: V. Laughlin #5
141131 Geodetic SystetdS State Plane 1927 (Exact solution) Site Centre Latitude: 32° 35' 38.055 N
- Calculation Method: Minimum Curvature Datum: NAD 1927 (NADCON CONUS) - Longlt'uc'je: 103° 15' 29.242 W
Error System: ISCWSA Ellipsoid: Clarke 1866 Positional Uncertainity: 0.0
Scan Method: Closest Approach 3D Zone: New Mexico East 3001 Cinvelfgrsncﬁf 252
Error Surface: Elliptical Conic System Datum: Mean Sea Level ocal North: Gri




APACHE CORP

Monument Tubb

Lea county, NM

V. Laughlin #5

VH - Job #32K0810610

Survey: Actual

SDI Standard Survey Report

25 August, 2010

This survey is correct to the best of my knowledge and is supported by actual field data.

7//L/“/7 AT

Notorized this date /Z;g Lé of __/ j; z 2124;414 , 2010.

ey /ﬂ/ﬂ[

Notary Signature
County of Midland
State of Texas

A

R L

' SUR: C-9-20s-37€, 330/N & 1980/W
BHL: D-9-20s-37¢, 1000/N & 351/W
AP # 30-025-36328

RECEIVED

FEB 23 2011
HOBBSOCD

CARRIE REED

My Commission Expires
October 4, 2011 .




Scientific Drilling International, Inc.

SDI Standard Survey Report

Company: EAPACHE CORP " Local Co-ordinate Reference: ., . Well V. Laughlin #5
Project: Monument Tubb TVD Reference: 'WELL @ 0.0usft (Original Well Elev) :
Site: .Lea county, NM 'MD Reference: WELL @ 0.0usft (Original Well Elev) !
Well: V. Laughlin #5 North Reference: "Grid X
Wellbore: 'VH - Job #32K0810610 Survey Galculation Method: Minimum Curvature ;
Design: VH - Job #32K0810610 Database: . EDM-Regulatory :
Project { Monument Tubb i } 3 o N o !
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
Welt V_.'l:adéﬁl‘iﬁ_#_é, _Ver{tic‘al‘ : ) . .. L o it
Well Position +N/-S 0.0 usft Northing: 581,119.32 usft Latitude: 32°35'34.800 N
+E/-W 0.0 usft Easting: 831,192.67 usft Longitude: 103° 15'28.800 W
Position Uncertainty 0.0 usft - Wellhead Elevation: usft Ground Level: 0.0 usft
Wellbore " 'VH - Job #32K0810610 - ] ) T
Magnetics Model Name Sample Date Declination Dip Angle Fieid Strength
) ‘ ] (nT)
IGRF200510 8/25/2010 7.55 60.62 49,013
Design VH- Job#a2Kos10610 ) - . o ) C
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +E/I-W Direction
{usft) {usft) (usft) ©)
0.0 0.0 0.0 217.32
ISurvey Program Date 8/25/2010
From To
(usft) {usft) Survey (Wellbore) Tool Name Description
100.0 7,059.0 Actual (VH - Job #32K0810610) Keeper Keeper Gyro
Survey _ . - ’
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) Depth (usft) (usft) )y (usft)
0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.0
100.0 0.12 68.75 100.0 ] 0.0 0.1 68.75 0.1
200.0 0.16 50.56 200.0 0.2 0.3 61.49 0.3
300.0 0.09 87.04 300.0 0.3 0.5 62.26 0.6
400.0 0.19 88.27 400.0 0.3 0.7 70.04 0.8
500.0 0.14 169.80 500.0 0.2 0.9 80.68 0.9
600.0 0.30 153.44 600.0 -0.2 1.1 100.86 1.1
700.0 0.27 136.89 700.0 -0.6 1.3 114.49 1.5
800.0 0.27 172.57 800.0 -1.0 1.5 123.58 1.8
900.0 045 173.52 900.0 -1.6 16 135.62 23
1,000.0 0.48 171.29 1,000.0 -2.4 1.7 144.99 3.0
1,100.0 0.49 166.51 1,100.0 -3.3 1.9 150.20 3.8
1,200.0 0.45 173.27 1,200.0 4.1 - 2.0 153.65 4.6
1,300.0 0.40 273.95 1,300.0 -4.4 1.7 158.86 48
1,400.0 0.38 261.80 1,400.0 -4.5 1.0 166.87 46
1,500.0 0.43 290.37 1,500.0 -4.4 0.4 175.28 44
1,600.0 0.50 322.06 1,600.0 -3.9 -0.3 183.78 3.9
8/25/2010 7:58:11PM Page 2 COMPASS 5000.1 Build 40




Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: APACHE CORP . Local Co-ordinate Reference: Well V. Laughlin #5 ' i

Project: Monument Tubb ¢ TVD Reference: WELL @ 0.0usft (Original Well Elev) ‘

Site: : Lea county, NM ., MD Reference: ‘WELL @ 0.0usft (Original Well Elev)

Well: :V. Laughiin #5 _ ~ North Reference: -Grid

Wellbore:- ,VH - Job #32K0810610 Survey Calculation Method: Minimum Curvature

Design: “VH - Job #32K0810610 * Database: ‘EDM-Regulatory

Survey ) B . e L

Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) Depth (usft) (usft) ) (usft)

1,700.0 0.70 332.18 1,700.0 -3.0 -0.8 195.01 3.1
1,800.0 0.76 348.93 1,800.0 -1.8 -1.2 213.55 22
1,900.0 1.32 19.93 1,899.9 -0.1 -1.0 262.97 = 1.0
2,000.0 1.46 21.96 1,999.9 2.1 -0.1 ' 357.70 21
2,100.0 1.61 .20.88 2,099.9 ; 46 0.9 10.87 47
2,200.0 1.54 15.60 2,199.8 7.2 1.8 13.60 75
2,300.0 1.40 18.85 2,299.8 9.7 25 14.51 10.0
2,400.0 1.04 9.79. 2,399.8 1.7 3.1 14.59 121
2,500.0 0.48 342,16 2,499.8 13.0 . 3.1 13.30 13.4
2,600.0 0.59 264.43 2,599.8 134 24 10.34 13.6
2,700.0 1.18 ° 242.46 2,699.8 129 1.0 4.52 12.9
2,800.0 1.59 23145 2,799.7 11.5 -1.0 355.14 11.6
2,900.0 1.91 229.40 2,899.7 9.6 -3.3 340.82 101
3,000.0 2.1 227.74 2,999.6 7.3 -6.0 320.59 9.4
3,100.0 2.07 227.54 3,099.6 4.8 -8.7 298.99 99
3,200.0 2.06 228.11 3,199.5 24 -11.3 281.85 . 11.6
3,300.0 2.27 225.07 3,299.4 -0.2 -14.1 269.09 14.1
3,400.0 2.23 225.34 3,399.3 -3.0 -16.8 259.94 17.1
3,500.0 2.12 223.76 3,499.3 5.7 -19.5 253.73 20.3
3,600.0 2.24 223.70 3,5699.2 -8.4 -22.1 -249.13 237
3,700.0 227 22479 3,699.1 -11.3 -24.9 245.66 273
3,800.0 © 243 221.94 3,799.0 -14.2 -27.7 24279 311
3,900.0 2.21 228.83 3,899.0 -17.1 -30.6 240.79 35.0
4,000.0 1.87 228.76 3,989 -19.4 -33.2 239.69 38.5
4,100.0 1.76 225.21 4,098.8 -21.6 -35.6 238.74 416
4,200.0 1.67 21047 4,198.8 -23.9 -37.4 237.38 444
4,300.0 1.62 198.14 42988 -26.5 -38.6 235.48 46.8
4,400.0 1.64 188.67 4,398.7 -29.3 -39.2 233.26 49.0
4,500.0 1.63 191.24 44987 -32.1 -39.7 231.06 51.1
4,600.0 1.92 178.88 4,598.6 -35.2 -40.0 228.65 53.2
4,700.0 177 178.36 4,698.6 -38.4 -39.9 226.10 55.4
4,800.0 1.86 178.76 4,798.5 -41.6 -39.8 223.77 57.5
4,900.0 1.87 185.20 4.898.5 -44.8 -39.9 22170 60.0
5,000.0 1.72 : 185.54 49984 -47.9 -40.2 220.00 62.6
5,100.0 ) 1.51 189.03 5,098.4 -50.7 -40.6 218.66 64.9
5,200.0 1.37 195.68 5,198.4 -53.2 -41.1 217.70 67.2
5,300.0 1.20 197.72 5,298.3 -55.3 -41.7 217.04 69.3
5,400.0 1.27 199.86 5,398.3 -57.4 424 216.50 71.3
5,500‘(.) 141 191.87 5,498.3 -59.6 -43.1 215,85 73.5
5,600.0 1.31 184.96 5,598.2 -61.9 -43.4 215.03 75.6
5,700.0 0.91 185.61 5,698.2 -63.9 -43.6 214.31 77.3
5,800.0 0.73 195.38 5,798.2 -65.3 -43.8 213.88 . 786
5,900.0 0.78 195.06 5,898.2 -66.5 -44.2 213.58 79.9
6,000.0 0.76 193.31 5,998.2 -67.8 -44.5 213.27 81.1
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Company: :APACHE CORP " Local Co-ordinate Reference: ’ .Well V. Laughlin #6

Project: Monument Tubb " TVD Refererice: ‘WELL @ 0.0usft (Original Well Elev)

Site: ‘Lea county, NM MD Reference: ‘WELL @ 0.0usft (Original Well Elev) :

Well: ‘V. Laughlin #5 North Reference: Grid ‘

Welibore: VH - Job #32K0810610 Survey Calculation Method: :Minimum Curvature

Design: VH - Job #32K0810610 - Database: 'EDM-Regulatory

Survey ; R . N . . e e

Measured Depth Inclination Azimuth . True Vertical North/South East/West Closure Azimuth CIosure»Disgancé
(usft) ) ©) Depth (usfty - (usft) 0 s (usft) ¢

6,100.0 . 0.43 21374 6,098.2 - -68.8 -44.9 213.11 82.1
6,200.0 0.33 331.54 6,198.2 -68.9 -45.2 .213.29 82.4
6,300.0 0.44 309.47 6,298.2 -68.4 -45.7 213.73 822
6,400.0- 0.29 282.28 ' 6,398.2 -68.1 -46.2 214.16 823
6,500.0 0.23 271.84 6,498.2 -68.0 -46.6 21444 825
6,600.0 0.26 243.40 6,598.2 -68.1 -47.0 21464 82.8
6,700.0 0.27 281.76 6,698.2 -68.2 -47.5 214.86 83.1
6,800.0 0.46 285.85 6,798.2 -68.0 48.1 216.27 ’ 83.3
6,900.0 0.63 326.19 6,898.2 -67.4 -48.8 215.89 83.2
7,000.0 0.82 319.97 6,998.2 -66.4 -49.6 216.72 82.9
7,059.0 0.90 318.05 7,057.2 -65.8 -50.1 217.32 827
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Longitude: 103° 15' 28.800 W

Positional Uncertainity: 0.0
Local North: Grid

SITE DETAILS: Lea county, NM
Site Centre Latitude: 32° 35' 34.800 N
Convergence: 0.58

Zone: New Mexico East 3001

Datum: NAD 1927 (NADCON CONUS)
System Datum: Mean Sea Level

- PROJECT DETAILS: Monument Tubb
_Geodetic System: US State Plane 1927 (Exact solution)
Ellipsoid: Clarke 1866




