
June 12, 2013 

P H O E N I X 
T E C H N O L O G Y S E R V I C E S 

Oil Conservation Division 
State of New Mexico 
811 S. First St. 
Artesia, New Mexico 88210 

Dear District 2 - Artesia 

Attention: Regulatory Department 

Re: Apache Corporation 
Crow Federal #10H 
Eddy Co., NM 
API #30-015-40574 
Job No. 1310298 

Enclosed please find the Survey Data Certification, and the original Plat and one copy of 
the Survey Report performed on the above referenced Well by Phoenix Technology 
Services, Inc. (P-5 No. 664171). Other information required by your office is as follows: 

Name & Title of 
Surveyor 

Drainhole 
Number 

Surveyed 
Depths 

Dates Performed Type 
of 

Survey 

Name & Title of 
Surveyor 

Drainhole 
Number 

From To Start End 

Type 
of 

Survey 

Matthew Dice 14H 601 10,637 05/24/13 06/07/13 MWD 

A certified plat on which the bottom hole location is oriented both to the surface 
location and to the lease lines (or unit lines in case of pooling) is attached to the survey 
report. If any other information is required, please contact the undersigned at the 
letterhead address and phone number. 

Best Regards, 

Kelly Jo-Walter 

Kelly Jo Walter 
Operations Administrator 

Certified mail receipt number: 7011 1570 0001 4364 8394 

I RECEIVED] 
JUN 24 2013 I 

NMOCD ARTPS? A | 

1805 Brittmoore Rd. Houston, TX 77043 • Phone (713) 337-0600 • Fax (713) 337-0599 
wvAV.phxtech.com 



Phoenix Technology S e r v i o ; s R E C E I V E D 
SURVEY DATA CERTIFICAT 

PHOENIX JOB NUMBER 13105577v 

0 N JUN 2 4 2013 

NMOCD ARTESfA" 

P H O E N I X 
T E C H N O L O G Y S E R V I C E S 

E'RaTtm—fApacfae,, * t 

WELL NAME Crow Federal 14H \ ^ COUNTY & STATE Eddy,NM » ^ 

API WELL NUMBER 30-015-40578 1 

' : ; t i l""",* l'^;i: ,' ^V-':":''.' 
PROPOSED DIRECTION 269.63 ' : 

TIE-IN DATA 

MEASURED VERTICAL N-S E-W DATA 

DEPTH DEPTH INCLIN AZIMUTH COORD COORD SOURCE 

* » ft, * >* .00 ft , . O f t j * ' , .0 ft •* 4 .OO'ft , .00 ft * /• Surface i 

FIRST 

SURVEY 

DATE 

FIRST 

SURVEY 

DEPTH INCLIN AZIMUTH 

>24-JVIay-13 • t;;,:'|601}':ftfe<ft Sv^Oir^ife* feil^l^^il/* 

SURVEY INSTRUMENT 

TYPE 

^ . ^ P f i o e r i i x ^ M W D ^ > ?* 

LAST LAST TO THE BEST OF MY KNOWLEDGE I 

SURVEY SURVEY CERTIFY THIS SURVEY DATA TO BE 

DATE DEPTH INCLIN AZIMUTH TRUE AND CORRECT. 

7-Jun-13 10,637 ft :>:iSf91.1v?U 7:-f;<268:Q^>.;;f

; 

PROJECTED 

TD SURVEY 

DATE 

PROJECTED 

TD SURVEY 

DEPTH INCLIN AZIMUTH 

,7-Jun-13 10,637 ft , }..if.,;268j6;„v.;7 

MAGNETIC DECLINATION OR TOTAL GRID 

TOTAL CORRECTION USED 

DECLINATION OR GRID DECLINATION 

Matthew Dice , •u •••'/'.-jr.- ' '.: .r'- : 

PRINT YOUR NAME ABOVE 

SIGN YOUR NAME ABOVE 

6/7/2013 

TODAY'S DATE 

MWD SUPERVISOR 1 

MWD SUPERVISOR 2 

Brad Hil l 

Matt Dice 

1805 Brittmore Road 

DIRECTIONAL DRILLER 1 

*. ' i . , j DIRECTIONAL DRILLER 2 

Houston, Texas 77043 (713)3370609 

Tim Owens 

Ken Smith 

(Voice); (713)337-0599 (Fax) 



C O R P O R A T I O N 

Apache Corporation 
Eddy County, NM (NAD27 NME) 
Crow Federal 
#14H 
O H / Job #1310557 

Survey: Phoenix MWD Surveys 

Apache 
07 June,2013 

P H O E N I X 
TECHNOLOGY SERVICES 



i C O R P Q R A T t O N 

Company: * Apache Corporation " 

Project: Eddy'County, NM (NAD27 NME),' ; 

S i t e Crow Federal 

Well: ^ #14H 

Wellbore: OH / Job#1310557- ^ 

Design Surveys (Capstar 114) ' ~ 

Phoenix Technology Services 
Apache 

f l PHOENIX 
\ M TECH NOLOCY SERVICES 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference 

North Reference. 

Survey Calculation Method: 

Database 

, 'Wel l#14H - _ 

KB @ 3894.00usft (Capstar, 114) 

' , KB @ 3894 OOusft (Capstar 114) 

' Grid 

Minimum Curvature 

GCR DB V5000 

Project - Eddy 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 Crow Federal 

Site Position: Northing: 671,130.90 usft Latitude: 32° 50' 38.927956 N 

From: Map Easting: 643,906.80 usft Longitude: 103° 51'53.166888 W 

Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.25 ° 

Well #14H - J-" * 

Well Position +N/-S 0.00 usft Northing: 671,170.90 usft Latitude: 32° 50' 39.323772 N 

+B-W 0.00 usft Easting: 643,906.50 usft Longitude: 103° 51 ' 53.168325 W 

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,884.00 usft 

Wellbore 

Magnetics 

Design 

Audit Notes: 

Version: 

Vertical Section: 

O H / J o b #1310557 

Model Name Sample Date 

IGRF2010 14 04/25/12 

Declination 

n 
Dip Angle Field Strength 

(nT) 

7.66 60:69 48,868 

"Surveys (Capstar 114) 

1.0 Phase: 

Depth From (TVD) 

(usft) 

o"bo 

ACTUAL 

+N/-S 
(usft) 

0.00 

Tie On Depth: 

+E/-W " 

(usft) 

0.00 

0.00 

Direction 

mini 
269.63 

Survey Program "Date - 06/07/13 

From 

(usft| 

To 

(i sft) Survey (Wellbore) Tool Name 

601.00 10,696.00 Phoenix MWD Surveys (OH / Job #131055 MWD 

Description 

MWD - Standard 

06/07/13 9:55:35AM Page 2 COMPASS 5000.1 Build 56 



? CORPCDRATON 

Phoenix Technology Services 
Apache Q PHOENIX 

TECHNOLOGY SERVICES 

Company 

Project' 

Site-

Well 

Wellbore: 

Design. 

Apache Corporation - , 1 "~ 

Eddy County NM (NAD27|NME) 

Crow Federal 

#14H 

O H / J o b #1310557 , , 

Surveys (Capstar 114) . 

Local Co-ordinate Reference: 

TVD Reference: 

MD Reference. 

North Reference. 

Survey Calculation Method. 

Database: 

Well #14H 

KB @ 3894 OOusft (Capstar 114) 

KB @ 3894.OOusft (Capstar 114) 

Grid _ ~ „ 

Minimum Curvature i 

GCR'DBv5000> ' ' ' 

Survey SilSipl i l i i l i l l l l p f i l i l f i i i 
MD Inc Azi (azimuth) TVDSS TVD N/S E'W V. Sec DLeg Northing Eabting 

(usft) n l l l i l l i l l j l l i i ; (usft) (usft) (usft) i j l l i j i (usft) (usft) BfJill ('.'lOOusft) (usft) (usft) 

0.00 0.00 0.00 -3,894.00 0.00 0.00 0.00 0.00 0.00 671,170.90 643,906.50 

601.00 0.70 199.20 -3,293.01 600.99 -3.47 -1.21 1.23 0.12 671,167.43 643,905.29 

First Phoenix MWD Survey ; , 

671.00 0.70 206.20 -3,223.02 - 670.98 -4.25 -1.54 1.56~ 0.12 671,166.65 643,904.96 

756.00 0.50 219.30 -3,138.02 755.98 -5.01 -2.00 2.03 0.28 671,165.89 643,904.50 

842.00 0.70 200.30 -3,052.03 841.97 -5.79 -2.42 2.46 0.33 671,165.11 643,904.08 

928.00 0.70 214.20 -2,966.04 927.96 -6.72 -2.90 2.94 0.20 671,164.18 643,903.60 

1,013.00 1.20 251.50 -2,881.05 1,012.95 -7.43 -4.03 4.08 0.91 671,163.47 643,902.47 

1,099.00 1.50 284.70 -2,795.07 1,098.93 -7.43 -5.98 6.02 0.96 671,163.47 643.900.52 

1,184.00 1.70 291.30 -2,710.10 1,183.90 -6.69 -8.23 8.27 0.32 671,164.21 643,898.27 

1,270.00 1.80 295.10 -2,624.14 1,269.86 -5.65 -10.64 10.68 0.18 671,165.25 643,895.86 

1,355.00 1.50 302.30 -2,539.18 1,354.82 -4.49 -12.79 12.82 0.43 671,166.41 643,893.71 

1,441.00 0.80 326.40 -2,453.20 1,440.80 -3.39 -14.07 14.09 0.97 671,167.51 643,892.43 

1,527.00 0.70 321.90 -2,367.20 1,526.80 -2.48 -14.73 14.74 0.13 671,168.42 643,891.77 

1,612.00 0.70 333.10 -2,282.21 1,611.79 -1.61 -15.28 15.29 0.16 671,169.29 643,891.22 

1,698.00 0.40 335.40 -2,196.21 1,697.79 -0.86 -15.65 15.65 0.35 671,170.04 643,890.85 

1,782.00 0.40 348.80 -2,112.22 1,781.78 -0.31 -15.83 15.83 0.11 671,170.59 643.890.67 

1,868.00 0.40 11.70 -2,026.22 1,867.78 0.28 -15.82 15.82 0.18 671,171.18 643,890.68 

1,954.00 0.50 20.70 -1,940.22 1,953.78 0.92 -15.63 15.62 • 0.14 671,171.82 643,890.87 

2,039.00 0.60 17.20 -1,855.22 2,038.78 1.70 -15.37 15.36 0.12 671,172.60 643,891.13 

2,125.00 0.60 11.60 -1,769.23 2.124.77 2.57 -15.14 15.13 . 0.07 671,173.47 643,891.36 

2,210.00 0.80 15.80 -1,684.24 2,209.76 3.57 -14.89 14.87 0.24 671,174.47 643,891.61 

2,296.00 0.90 359.50 -1,598.24 2,295.76 4.83 -14.73 14.70 0.30 671,175.73 643,891.77 

2,382.00 1.20 33.30 -1,512.26 2,381.74 6.25 -14.25 14.21 - 0.78 671,177.15 643,892.25 

2,467.00 1.80 39.00 -1,427.29 2,466.71 8.04 -12.92 12.87 0.73 671,178.94 643,893.58 

2,553.00 1.80 40.90 -1,341.33 2,552.67 10.11 -11.18 11.12 0.07 671,181.01 643,895.32 

2,638.00 1.50 46.10 -1,256.37 2,637.63 11.89 -9.51 9.43 0.39 671,182.79 643,896.99 
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Phoenix Technology Services 
Apache PHOENIX 

TECHNOLOGY SERVICES 

Company: 'Apache Corporation 

. Pro jec t .Eddy County, NM (NAD27 NME) 

Site: ' Crow Federal - t - , 

Well: #14H 

_ Wellbore OH7 Job #1310557 

' D e s i g n : Surveys (Capstar 114) - ' , 

Survey 

Local Co-ordinate Reference' 

TVD Reference 

MD Reference 

North Reference. 

Survey Calculation Method 

Database 

Wel l#14H ~- -,_ 

KB @ 3894 OOusft (Capstar 114) 

KB @ 3894 OOusft (Capstar 114) 

Grid ' _ , 

Minimum Curvature -~—~ 

GCRDBv5000 - ^ \ 

•iisini Inc Azi (azimuth) TVDSS TVD N/S E/W V. Sec DLeg Northing Easting 

ft) (') SttSIIIIBSSl (usft) (usft) (usft) (usft) (usft) (•/lOOusft) (usft) (usft) 

2,724.00 0.40 89.30 -1,170.38 2,723.62 12.67 -8.40 8.31 1.44 671,183.57 643,898.10 

2,810.00 0.50 65.00 -1,084.38 2,809.62 12.83 -7.76 7.67 0.25 671,183.73 643,898.74 

2,895.00 0.50 81.10 -999.38 2,894.62 13.05 -7.05 6.97 0.16 671,183.95 643,899.45 

2,981.00 0.60 57.60 -913.39 2,980.61 13.35 -6.30 6.22 0.28 671,184.25 643,900.20 

3,067.00 0.80 94.70 -827.39 3,066.61 13.54 -5.32 5.24 0.56 671,184.44 643,901.18 

3,152.00 1.10 115.80 -742.41 3,151.59 13.14 ^t.00 3.91 0.54 671,184.04 643,902.50 

3,238.00 1.40 120.80 -656.43 3,237.57 12.24 -2.35 2.27 0.37 671,183.14 643,904.15 

3,324.00 1.20 118.60 -570.45 3,323.55 11.27 -0.66 0.59 0.24 671,182.17 643,905.84 

3,367.00 1.20 117.60 -527.46 3,366.54 10.85 0.14 -0.21 0.05 671,181.75 643,906.64 

3,475.00 1.20 125.20 -419.48 3,474.52 9.67 2.06 -2.12 0.15 671,180.57 643,908.56 

3,575.00 1.00 115.10 -319.50 3,574.50 8.70 3.71 -3.76 0.28 671,179.60 643,910.21 

3,663.00 0.80 118.00 -231.51 3,662.49 8.08 4.95 -5.00 0.23 671,178.98 643,911.45 

3,747.00 2.10 219.10 -147.53 3,746.47 6.61 4.49 -4.53 2.84 671,177.51 643,910.99 

3,834.00 2.50 210.40 -60.60 3,833.40 3.74 2.53 -2.55 0.61 671,174.64 643,909.03 

3,919.00 1.40 281.10 24.36 3,918.36 2.34 0.57 -0.58 2.86 671,173.24 643,907.07 

4,004.00 1.40 277.60 109.33 4,003.33 2.68 -1.48 1.46 0.10 671,173.58 643,905.02 

4,089.00 1.50 274.00 194.31 4,088.31 2.89 -3.62 3.60 0.16 671,173.79 643,902.88 

4,175.00 1.50 268.40 280.28 4.174.28 2.94 -5.87 5.85 0.17 671,173.84 643,900.63 

4,260.00 0.40 236.00 365.26 4,259.26 2.74 -7.22 7.21 1.39 671,173.64 643,899.28 

4,346.00 0.70 229.70 451.26 4,345.26 2.23 -7.87 7.86 0.36 671,173.13 643,898.63 

4,432.00 0.90 230.30 537.25 4,431.25 1.46 -8.79 8.78 0.23 671,172.36 643,897.71 

4,517.00 0.70 95.30 622.25 4,516.25 0.99 -8.79 8.78 1.74 671,171.89 643.897.71 

4,603.00 0.70 93.40 708.24 4,602.24 0.91 -7.74 7.74 0.03 671,171.81 643,898.76 

4,688.00 0.80 66.20 793.24 4,687.24 1.12 -6.68 6.67 0.43 671,172.02 643,899.82 

4,773.00 0.80 77.80 878.23 4,772.23 1.48 -5.56 5.55 0.19 671,172.38 643,900.94 

4,859.00 0.70 87.90 964.22 4,858.22 1.63 -4.45 4.44 0.19 671,172.53 643,902.05 

4,945.00 0.60 88.90 1,050.21 4,944.21 1.66 -3.47 3.46 0.12 671,172.56 643,903.03 
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C O R P O R A T I O N J 

Phoenix Technology Services 
Apache PHOENIX 

TECH NO LOG V SERVICES 

Company: 

Project-

Site 

Well: 

Wellbore-

Design. 

Survey 

Apache Corporation ~° n 

Eddy County NM (NAD27.NME) ' 

Crow Federal -' ~° -

#14H _y 

OH / Job #1310l i57' ' S "-~ ^ i 

Surveys (Capstar 114) . 

Local Co-ordinate Reference: 

TVD Reference. 

MD Reference: 

North Reference: 

Survey Calculation Method-

Database 

Well #14H 

KB @ 3894 OOusft (Capstar f l 4 ) , 

KB @ 3894 OOusft (CapstarJ 14) ' 

Minimum Curvature 

GCR DB V5000 

D Inc Azi (azimuth) TVDSS TVD N/S E/W V. Sec DLeg Northing Easting 

ft) I ) ilHIlllilitt (usft) (usft) (usft) (usft) (usft) (-/lOOusft) (usft) (usft) 

5,030.00 0.50 96.80 1,135.21 5,029.21 1.62 -2.66 2.65 0.15 671,172.52 643,903.84 

5,116.00 0.40 82.40 1,221.21 5,115.21 1.62 -1.99 1.98- 0.17 671,172.52 643,904.51 

5,147.00 0.60 93.40 1,252.21 5,146.21 1.62 -1.72 1.71 0.71 671,172.52 643,904.78 

5,198.00 0.80 253.30 1,303.20 5,197.20 1.50 -1.79 1.78 2.70 671,172.40 643,904.71 

5,240.00 4.00 274.90 1,345.16 5,239.16 1.54 -3.53 3.52 7.78 671,172.44 643,902.97 

5,283.00 8.20 266.70 1,387.91 5,281.91 1.49 -8.09 8.08 9.95 671,172.39 643,898.41 

5,326.00 12.20 270.00 1,430.22 5,324.22 1.32 -15.70 15.69 9.40 671,172.22 643,890.80 

5,369.00 16.00 275.00 1,471.92 5,365.92 1.83 -26.15 26.14 9.27 671,172.73 643,880.35 

5,412.00 20.00 275.50 1,512.81 5,406.81 3.06 -39.38 39.36 9.31 671,173.96 643,867.12 

5,454.00 25.20 273.80 1,551.57 5,445.57 4.34 -55.46 55.43 12.48 671,175.24 643,851.04 

5,497.00 30.80 272.80 1,589,52 5,483.52 5.48 -75.61 75.57 13.07 671,176.38 643,830.89 

5,540.00 35.70 270.40 1,625.47 5,519.47 6.11 -99.17 99.12 11.80 671,177.01 643,807.33 

5,583.00 42.10 268.40 1,658.92 5,552.92 5.79 -126.15 . 126.11 15.17 671,176.69 643,780.35 

5,625.00 48.70 266.40 1,688.40 5,582.40 4.41 -156.00 155.97 16.07 671,175.31 643,750.50 

5,668.00 55.70 266.40 1,714.74 5,608.74 2.28 -189.89 189.87 16.28 671,173.18 643,716.61 

5,711.00 60.70 268.20 1,737.39 5,631.39 0.57 -226.38 226.37 12.16 671,171.47 643,680.12 

5,753.00 66.80 268.40 1,755.96 5,649.96 -0.54 -264.02 264.02 14.53 671,170.36 643,642.48 

5,796.00 73.40 267.50 1,770.58 5,664.58 -2.00 -304.40 304.41 15.47 671,168.90 643,602.10 

5,839.00 80.00 266.40 1,780.47 5,674.47 -4.23 -346.16 346.18 15.55 671,166.67 643,560.34 

5,882.00 85.80 266.30 1,785.78 5,679.78 -6.94 -388.73 388.77 13.49 671,163.96 643,517.77 

5,925.00 89.60 267.80 1,787.51 5,681.51 -9.15 -431.63 431.68 9.50 671,161.75 643,474.87 

6,010.00 93.00 270.20 1,785.58 5,679.58 -10.64 -516.58 516.63 4.90 671,160.26 643,389.92 

6,096.00 91.70 270.40 1,782.06 5,676.06 -10.19 -602.50 602.55 1.53 671,160.71 643,304.00 

6,182.00 91.50 270.30 1,779.65 5,673.65 -9.66 -688.46 688.51 0.26. 671,161.24 643,218.04 

6,267.00 91.30 271.10 1,777.58 5,671.58 -8.62 -773.43 773.47 0.97 671,162.28 643,133.07 

6,353.00 90.90 269.90 1,775.93 5,669.93 -7.87 -859.41 859.44 1.47 671,163.03 643,047.09 

6,438.00 90.80 270.10 1,774.67 5,668.67 -7.87 -944.40 944.43 0.26 671,163.03 642,962.10 
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Phoenix Technology Services 
Apache ti PHOENIX 

TECHNOLOGY SERVICES 

Company: 

Projoct 

Site 

Well 

Wellbore. 

Design: 

Apache Corporation T 3 ~z 

Eddy County, NM (NAD27 N M E f 

Crow Federal * 

#14H 

O H / J o b # 1 3 1 0 5 5 7 ; - ~ , 

Surveys (Capstar 114) * 

Local Co-ordinate Reference: 

TVD Reference-

WID Reference: 

North Reference: 

Survey Calculation Method-

Database: 

Survey 

MD Inc Azi (azimuth) TVDSS TVD N.S E/W 
(usft) i i lBlil- (usft) (usft) (ustt l (usft) 

6,523.00 91.70 269.30 1,772.81 5,666.81 -8.32 -1,029.38 

6,608.00 91.10 268.30 1,770.73 5,664.73 -10.10 -1,114.33 

6,694.00 90.90 268.10 1,769.23 5,663.23 -12.80 -1,200.28 

6,779.00 92.70 269.10 1,766.56 5,660.56 -14.87 -1,285.21 

6,864.00 92.00 269.10 1,763.08 5,657.08 -16.21 -1,370.12 

6,950.00 91.70 268.00 1,760.30 5,654.30 -18.38 -1,456.05 

7,035.00 92.40 270.50 1,757.26 5,651.26 -19.50 -1,540.98 

7,120.00 91.80 269.90 1,754.15 5,648.15 -19.20 -1,625.92 

7,205.00 91.10 270.40 1,752.00 5,646.00 -18.98 -1,710.89 

7,291.00 92.20 269.30 1,749.52 5,643.52 -19.20 -1,796.86 

7,377.00 92.20 268.40 1,746.22 5,640.22 -20.93 -1,882.77 

7,462.00 92.60 269.30 1,742.66 5,636.66 -22.63 -1,967.68 

7,548.00 92.60 271.50 1,738.76 5,632.76 -22.03 -2,053.59 

7,633.00 91.80 271.70 1,735.49 5,629.49 -19.66 -2,138.49 

7,719.00 91.90 271.40 1,732.72 5,626.72 -17.33 -2,224.41 

7,805.00 91.20 270.40 1,730.39 5,624.39 -15.98 -2,310.37 

7,890.00 91.50 269.50 1,728.39 5,622.39. -16.06 -2,395.34 

7,976.00 90.90 270.20 1,726.59 5,620.59 -16.28 -2,481.32 

8,061.00 90.90 269.50 1,725.25 5,619.25 -16.51 -2,566.31 

8,147.00 91.30 269.10 1,723.60 5,617.60 -17.56 -2,652.29 

8,232.00 91.60 269.70 1,721.45 5,615.45 -18.45 -2,737.26 

8,318.00 92.30 269.80 1,718.52 5,612.52 -18.82 -2,823.21 

8,403.00 91.10 269.90 1,716.00 5,610.00 -19.04 -2,908.17 

8,489.00 89.80 269.60 1,715.33 5,609.33 -19.42 -2,994.16 

8,574.00 89.90 269.60 1,715.55 5,609.55 -20.01 -3,079.16 

8,664.00 90.20 269.90 1,715.47 5,609.47 -20.40 -3,169.16 

8,747.00 90.10 268.50 1,715.25 5,609.25 -21.56 -3,252.15 

V. Sec 

(usft) 

Well #14H 

KB @ 3894 OOusft (Capstar 114) 

KB @;3894.00usft (CapstaM 14) ; 

Grid -

Minimum Curvature ~ _ T ^ 

GCR DB V5000 

DLeg 

( /100usft) 

Northing 

(usft) 

Easting 

(usft) 

1,029.41 1.42 671,162.58 642,877.12 

1,114.38 1.37 671,160.80 642,792.17 

1,200.34 0.33 671,158.10 642,706.22 

1,285.28 2.42 671,156.03 642,621.29 

1,370.20 0.82 671,154.69 642,536.38 

1,456.14 1.33 671,152.52 642,450.45 

1,541.07 3.05 671,151.40 642,365.52 

1,626.01 1.00 671,151.70 642,280.58 

1,710.98 1.01 671,151.92 642,195.61 

1,796.94 1.81 671,151.70 642,109.64 

1,882.87 1.05 671,149.97 642,023.73 

1,967.79 1.16 671,148.27 641,938.82 

2,053.68 2.56 671,148.87 641,852.91 

2,138.57 0.97 671,151.24 641,768.01 

2,224.48 0.37 671,153.57 641,682.09 

2,310.42 1.42 671,154.92 641,596.13 

2,395.40 1.12 671,154.84 641,511.16 

2,481.38 1.07 671,154.62 641,425.18 

2,566.37 0.82 671,154.39 641,340.19 

2,652.35 0.66 671,153.34 641,254.21 

2,737.32 0.79 671,152.45 641,169.24 

2,823.27 0.82 671,152.08 641,083.29 

2,908.23 1.42 671,151.86 640,998.33 

2,994.22 1.55 671,151.48 640,912.34 

3,079.22 0.12 671,150.89 640,827.34 

3,169.22 0.47 671,150.50 640,737.34 

3,252.22 1.69 671,149.34 640,654.35 
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S C O R P O R A T I O N ! 

Phoenix Technology Services 
Apache PHOENIX 

TECHNOLOGY SERVICES 

Company: 

Project 

Site: 

Well 

Wellbore. 

Design: 

Survey 

Apache Corporation " , J I 

Eddy County, NM (NAD27 NME) 

Crow Federal 

#14H__ -

OH /"Job #1310557 - _ -

SurveysJCapstar 114) ' ~ -

Local Co-ordinate Reference: 

TVD Reference 

MD Reference 

North Reference: 

Survey Calculat ion Method: 

Database: 

Well #14H 

KB @ 3894 OOusft (Capstar 114) 

KB @ 3894 OOusft (Capstar 114)"" 

Grid - _ _ - . 

Minimum Curvature, I : ^ 

G C R D B v 5 0 0 0 - v '_ 

MD Inc Azi (azimuth) TVDSS TVD N/S E/W V.Sec DLeg Northing Easting 

usft) 1B111I1II (usft) (usft) (usft) (usft) (usft) (-/lOOusft) (usft) (usft) 

8,833.00 90.50 269.00. 1,714.80 5,608.80 -23.44 -3,338.13 3,338.21 0.74 671,147.46 640,568.37 

8,919.00 90.90 268.80 1,713.75 5,607.75 -25.09 -3,424.10 3,424.19 0.52 671,145.81 640,482.40 

9,004.00 91.20 268.80 1,712.19 5,606.19 -26.87 -3,509.07 3,509.17 0.35 671,144.03 640,397.43 

9,084.00 91.80 268.40 1,710.10 5,604.10 -28.82 -3,589.02 3,589.13 0.90 671,142.08 640,317.48 

9,174.00 92.20 268.40 . 1,706.96 5,600.96 -31.34 -3.678.93 3,679.05 0.44 671,139.56 640,227.57 

9,260.00 91.30 269.50 1,704.33 5,598.33 -32.91 -3,764.87 3,765.01 1.65 671,137.99 640,141.63 

9,346.00 90.30 269.80 1,703.13 5,597.13 -33.44 -3,850.86 3,851.00 1.21 671,137.46 640,055.64 

9,431.00 90.10 270.70 1,702.84 5,596.84 -33.06 -3,935.86 3,935.99 1.08 671,137.84 639,970.64 

9,517.00 90.30 270.80 1,702.54 5,596.54 -31.94 -4,021.85 4,021.97 0.26 671,138.96 639,884.65 

9,603.00 90.20 270.20 1,702.16 5,596.16 -31.19 -4,107.85 4,107.96 0.71 671,139.71 639,798.65 

9,688.00 90.70 269.80 1,701.49 5,595.49 -31.19 -4,192.84 4,192.96 0.75 671,139.71 639,713.66 

9,774.00 90.80 269.50 1,700.37 5,594.37 -31.71 -4,278.83 4,278.95 0.37 671,139.19 639,627.67 

9,859.00 91.00 269.50 1,699.03 5,593.03 -32.46 -4,363.82 4,363.94 0.24 671,138.44 639,542.68 

9,944.00 91.20 269.40 1,697.40 5,591.40 -33.27 ^1,448.80 4,448.92 0.26 671,137.63 639,457.70 

10,030.00 91.30 269.00 1,695.52 5,589.52 -34.47 -4,534.77 4,534.90 0.48 671,136.43 639,371.73 

10,116.00 91.60 269.10 1,693.35 5,587.35 -35.90 -4,620.73 4,620.87 0.37 671,135.00 639,285.77 

10,201.00 . 92.10 269.30 1,690.60 5,584.60 -37.08 -4,705.68 4,705.82 0.63 671,133.82 639,200.82 

10,287.00 90.00 269.10 1,689.03 5,583.03 -38.28 ^1,791.65 4,791.80 2.45 671,132.62 639,114.85 

10,372.00 90.20 268.50 1,688.88 5,582.88 -40.06 -4,876.63 4,876.79 0.74 671,130.84 639,029.87 

10,458.00 . 90.50 268.40 1,688.35 5,582.35 -42.39 -4,962.60 4,962.77 0.37 671,128.51 638,943.90 

10,549.00 90.60 268.10 1,687.48 5,581.48 -45.17 -5,053.55 5,053.74 0.35 671,125.73 638,852.95 

10,637.00 91.10 268.00 1,686.18 5,580.18 -48.16 -5,141.49 5,141.69 0.58 671,122.74 638,765.01 

Last Phoenix MWD Survey iili3SSIliSH: 

10.696.00 91.10 268.00 1.685.04 5.579.04 -50.22 -5.200.44 5.200.66 0.00 671.120.68 638.706.06 

Projection to TD l i i i a i i i m^/^:h\^j\ 
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Phoenix Technology Services 
Apache P H O E N I X 

TECHNOLOGY SERVICES 

Company t • i„ r— i t n n 

Project: Eddy County, NM (NAD27.NME) 

isSite:'=- Crow Federal "' _ 

Well : # 1 4 H - . 

Wellbore: OH7 Job #1310557 • - C 

Design: Surveys (Capstar 114) „ J. i J i 

Survey Annotations 

Measured 
Depth 
(usft) 

601.00 

10,637.00 

10,696.00 

Vertical Local Coordinates 

Depth +N/-S +E/-W 

(usft) (usft) (usft) 

600.99 -3.47 -1.21 

5,580.18 -48.16 -5,141.49 

5,579.04 -50.22 -5,200.44 

Comment 

First Phoenix MWD Survey 

Last Phoenix MWD Survey 

Local Co-ordinate Reference: 

TVD Reference: 
MD Reference: 

North Reference: 
Survey Calculation Method: 

Database: 

Well#14H 

KB @ 3894 OOusft (Capstar 114) 

'' KEf@° 389~4.00usft1;Capstar 114) r ' 

Minimum Curvature 

GCR DB V5000 

Checked By: Approved By: Date: 
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nisriHCT.! 
'•IISM N/lWili RrJIIuWis, NM SS240 
I'llhlio: (575)-3>.V&t<il; pnx: (575) y)).uno 
l)I.T)l<K.-i.H . 
Bl |.S.PiW,SI.,7\r1cstn,<NM kiriio 
,1'lintw(575)74«:I28> Piix: (575) 7^^720, 

iii'sTiuci'iii: " ' : : ' " ; , " 
IU0I) llio Jlmuw Itoiid Azlcc; NM ̂ 7*}UJ;'-
l'l»ii*i;(5^)MA;lil5<;niVx!.(Jli5),-lJ4;(il70 
DISTIilCT IV ' ' " . ! . ' 
1220 S. Sl, l'7»ntlil>A-,'S;inl,TPc,.'(,M 87j'i)5 
'Pli^.(^.4?ti;)4MM:.(]i)5)476.MU-

State :of.N,e\y Mexico. 
Energy, Minerals & Natural Resources Deportment 

p:iL:bONSEKYAJIOK\pi;VIS 
11220 South St. Francis Dr; 

Santa Fe. New Mexico 87505 

WELi; LOCATION AND AQl^AGE D.R^ 

PmraC-102. 

Huvisc/I -Aiigiisl: I,- 2»'i l' 

Silliniii'dnMupy.ln npji'riijiriiilu' 

'•'bisiriul Officii' 

BAM'IiNDEDRHl'.ORT 

API NiimbuY Pool' 

Priip'utly Code: 

; CROW-FEDERAL . 
WcllNuinhor,-'' 

!4il ./ 
•" ' : (XiR/D No. " ' O/icnilor Niraii) 

VPAGHE CORPORATIOH 
Eliiv'nllon. 

3884' 

SurfaceLouislidn. 
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"Rnn'ge; 
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923. 
Norlh/Soiijl! line 
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'25,0' 
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:M 
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mm 
Dedicated Acres 

: SW 
.Joint'or Iiifitr Con'solidaiiori Glide' Order No. " 

NOALLpWAULMyiU 

/3M 

-'-P'̂ .-r Ms 
SEE;'-DETAIL-•>" "H' •*•• 

SCALE: t"=200'0' 

w 

CORNER COORDINATES TABLE 

- y?.G'7t532.5 tJ. Xkm373.Z E 

-. Yk670i2%2;4 % T*p3W8QJ E; 

DLLVL 

"3888:2;' .''M68.7" 

I 1D( 

JB79:9^'"'"'"'''i887;0" 

GEODETIC COORDINATES 

"' NAD; 27 "tm 

SURFACE lOCAWk 

Y=67U70.9 N1 

1AL=32.84.4257' N 

.LO!0: : =,Oi6Bm9'« 

iAX=a2* 50' .3?" N 

wih.^py si' 5J" H(. 
ocrrcAf ftoir LO'CAJIPN. 

^67l-!j7 ;J- N 

OPERATOR CRRTJFlCA.nON 

ijicrcby certify litaiihc mfpmi/tion tiadt) is t&e atiii 
•I'oinpkiato'iba l£sroff»/*;tHmvJ^ 
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afisii'eh mihh'ni}prSYoikihi> Interest, pj'tb p whiitd'ry 
^popljiig nyiccmcnioralcbmp^ prefcrr. 
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'Ufereby.cetiify^hhl the nvlljwstiun sbhyti on Uih\iM 
,'tfvii pliittctf from p etd iipTcs'pfac{iialiw 
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