
T E G M Y O L O G Y S E R V I C E S 

April 11, 2014 

Bopco, LP 
Attention: Regulatory Department 
PO Box 2760 
Midland, TX 79702 

Re: Bopco, LP 
PLU Big Sinks 23-25-30 USA #1H 
Eddy County., NM 
API #30-015-41639 
Job No. 1310463 (WB2) 

.30 ois y /£j9 

Dear Regulatory Department, 

Phoenix Technology Services, Inc. has filed the survey certification, surveys, and 
lease plat for the above referenced well with the State of New Mexico Oil Conservation 
Division - District 2 via certified mail. A copy of the filing is attached.for your records. 

Name of 
Surveyor 

Drain 
Hole 

Number 

Surveyed 
Depths 

Dates Performed Type 
of 

Survey 

Name of 
Surveyor 

Drain 
Hole 

Number 
From To Start End 

Type 
of 

Survey 

Mike Layfield IH 8,699 17,120 3/8/14 4/3/14 MWD 

Thank you for the opportunity to be of service. Please contact me if you have, 
any questions.or require additional information. 

Best Regards, 

Dana Robinson 
Operations Administrator 

3805 Brittmoore Rd. Houston, TX 77043 • Phone (713) 337-0600 • Fax (713) 337-0599 
www.phxtech.com 



PHOENIX TECHNOLOGY SERVICES INC. 
SURVEY DATA CERTIFICATION 

P H O E N I X 
T£GIINOI.OQV SERVICES 

PHOENIX JOB NUMBER 1310436 (WB2) v ; | OPERATOR Bopco, LP 

WELL NAME jPLU 23-25^0 USA #1H COUNTY & STATE Eddy County,VNM S 

APJ WELL NUMBER 30.015-41639^ - : : PROPOSED DIRECTION 179.82 

TIE-IN DATA 

MEASURED VERTICAL N-S E-W' DATA 

DEPTH DEPTH INCLIN AZIMUTH COORD COORD SOURCE 

8,673 ft 8.670J1 ft 1.3 315.4 -22.93 12.23 Phoenix MWD Survey 

FIRST 

SURVEY 

DATE 

FIRST 

SURVEY 

DEPTH INCLIN AZIMUTH 

8-Mar-14 8,699 ft 1.3 305.9 

MAGNETIC DECLINATION OR TOTAL GRID 

TOTAL CORRECTION USED 7.14 

DECLINATION OR GRID Grid 

SURVEY INSTRUMENT 

TYPE 

PHOENIX MWD 

LAST 

SURVEY 

DATE 

LAST 

SURVEY 

DEPTH INCLIN AZIMUTH 

TO THE BEST OF MY KNOWLEDGE I 

CERTIFY THIS SURVEY DATA TO BE 

TRUE AND CORRECT. 

• 3-Apr-14 17,069 ft 92.9 178.9 

PROJECTED PROJECTED Michael Layfield 

TD SURVEY TD SURVEY PRINT YOUR NAME ABOVE 

DATE. DEPTH _ . INCLIN AZIMUTH . 

3-Apr-14 17,120 ft 92.9 178.9 

SIGN YOUR NAME ABOVE 

4/3/2014 

TODAY'S DATE 

MWD SUPERVISOR 1 Justin Amari DIRECTIONAL DRILLER 1 Casey Henclrix 

MWD SUPERVISOR 2 Mike Layfield DIRECTIONAL DRILLER 2 JimTobola 

1805 Brlttmore Road Houston, Texas 77043 (713)3370609 (Voice), (713)337-0599 (Fax) 



J 

Eddy County, NM (NAD27 NME) 
PLU Big Sinks 23-25-30 USA 
#1H 

WB2/Job #1310463 

Survey: Phoenix WB2 MWD Survey 

04 Apri l , 2014 

PHOENIX 
TECHNOLOGY SERVICES 



Phoenix Technology Services 
Survey Report 

PHOHN1X 
TFCHWOLOGY iFUVICFI 

^Company: 

Project:,' 

Site 

Well 

i Wellbore: 

Design: 1, 

'•• BOPCO. L P 

. Eddy County.- NM (NAD27 NME) 

• PLU Big Sinks'23-25-30 USA 

•#1H 

' WB2/Job #1310463 

Surveys (Latshaw 14) 

Local Co-ordinate Reference: 

TVD Roforonce: . 

MD Reference 

North Reference 

t Survey Calculation Method: ' 

Database 

. We l l # lH 

• KB @ 3383.00usft (Latshaw 14) 

KB @ 3383.00usft (Latshaw 14) 

. Grid 

Minimum Curvature 

GCR DB 

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 

iSitje"' r : ;VV PLU B'g .Sinks ,23-25-30 USA rr: ™"T ; „ . . . . , 

Site Position: Northing: 408,632.20 usft Latitude: 32° 7' 21.19180 N 

From: Map Easting: 647,221.80 usft Longitude: 103° 51' 28.02580 W 

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

weii': --• •, y-

Well Position 

Position Uncertainty 

r f i n .. 

+N/-S 

+E/-W 

0.00 usft Northing: 

0.00 usft Easting: 

0.00 usft Wellhead Elevation: 

408.632.20 usft 

647,221.80 usft 

usft 

Latitude: 

.Longitude: 

Ground Level: 

32° 7' 21.19180 N 

103° 51' 28.02580 W 

3,361.00 usft 

Wellbore 

[Magnetics-

WB2/Jbb #1310463 

.-•'.' Model:Name'...... 

IGRF2010_14 

Sa'nplo Date ; 

01/14/14 

Declination • Dip Angle. 

- 7.39 59,98 

FieldStrenglh 

48,266 

'Design : : ' ' * v.'*:V'" 

Audit Notes: 

Version: 

^Vertical 'Section:; 

Surveys (Latshaw 14) 

1.0 Phase: ACTUAL 

Depth* From (TVD); -' 

; ('JSft| . *. * 

0.00 

+N/-S . 

.(usft) ' 

0.00 

Tie On Depth: 

•E;-w . : 

(usft) • 

0.00 

8,673.00 

; Direction'" 

177.97 

Surve'y'iPrograrn-. t;7 

From :: : .-
(usft) 1 

1,241.00 

.8,673.00 

7 ;•'. Date 04/0'/14 

,(usft): : . Survey (Wellbore), ' V . t i > 

8,673.00 Phoenix WB1 MWD Survey (WB1/Job #13 ' 

17,120.00 Phoenix WB2 MWD Survey. (WB2/Job #13 

.TooJjName*. • 

MWD 

MWD 

Description- ..• 

MWD - Standard 

MWD - Standard 

.. • 'Measured?!,' 
'•v::^Y;.;.:-7 7 ''; 

Vertical '' : 
' - ^ y t . ' 

' Vertical •;; Dogleg Build, ' Turn.. :i • •'. . 

Depth v'i.inclihafion • Azimuth Depth' : 
(usft) 1 ' " 

' •N / -S ' . . . -y^Nfl .:Sec'tion1;--, pRate1'!-''v:7:7.' . /Rate-. ' ,.: 

O ' ?W V ' 
Depth' : 
(usft) 1 ' " (usft) , vfusft):'"'. (iisft)V " '-'(SlOOusft):. ( •••loousft) •; '(°/1O0usft) • 

8,673.00 1.30 315.40 8,670.71 -22.93 12.23 23.35 0.00 0.00 0.00 

Tie on to.WBI 

8.699.00 1.30 305.90 8,696.70 • -22.55 11.78 22.95 0.83. 0.00 -36:54 

First Phoenix WB2 MWD Survey 

8.794.00 1.50 283.30 8,791.67 -21.63 9.70 21.96 0.61 0.21 -23.79 

8,889.00 0.60 273.90 8,886.65 -21.31 7.99 21.58 0.96 -0.95 -9.89 

8,983.00 0.40 254.70 8.980.65 -21.36 7.19 21.60 0.27 -0,21 -20.43 

9,078.00 4.00 162.10 9,075.57 -24.60 7.89 ' 24.87 4.25 3.79 -97.47 

9,173.00 6.80 158.00 9,170.14 -32.97 11.01 33.34 2.97 2.95 -4.32 

04/01/14 9:07:42AM Page 2 COMPASS 5000.1 Build 56 



Phoenix Technology Services 
Survey Report PHOENIX 

r iCUNOlOCY JER.V1CEJ 

Company:' 

Project: . 

Site 

' W e N : \ ' i 

Wellbore: 1 

Design: '• 

Survey 

. BOPC.O,' L P 

Eddy County, NM (NA.D27 NME) 

; PL-U Big Sinks 23-25-30 USA-

!#IH--V;.'.'; ' . • , 
?vVB2/dob' #1310463. 

' Surveys (Latshaw 14) 

.-LocaLCo-ordinate/Reference:, 

TVD Reference 

MD Reference 

North Reference 

SurveyjCalculatlon Method: 

Database 

:-Well#1H-

KB @ 3383.00us«,(Lalshavy 14) 

KB @,3383.00usft,(Latshaw 14) 

Grid 

Minimum Curvature 

GCR OB 

Measured, -: Vertical ': . , Vertical Dogleg Build Turn 

. D e p t h . 1 . ! incl inat ion. . Azimuth. . pe'pth. ; .: ':• +N/ S* +EI W Section Rate • Rate . Rare 

(Uift) ("I n (usft);-. , ' . : ' (usft) (usft) (usft) (?;i00usft) (?/100usft) ' (?/1u0usft) • 

9.268.00 5:80 164.60 9,264.57 -42.82 14.39 43:30 1.30 -1.05 6.95 

9,331.00 5:60 1 171.60 9,327.26 -48.93 15.69 49.45 1.15 -0.32 11.11 

9.363.00 5.40 173.40 9,359.11 -51.97 16.09 52.50 0.83 -0.63 5.63 

9;395.00 6.50 170.70 9,390.94 -55.25 16.55 55.80 3.55 3.44 -8.44 

9,426.00 8.00 176.10 9,421.69 -59.13 16.99 59.70 5.31 4.84 17.42 

9,458.00 10.70 178.60 9,453.26 -64.33 17.21 64.90 8.53 8.44 7.81 

9,490.00 ' 13.50 182.30 9,484.55 -71.03 17.13 71.59 9.08 8.75 11.56 

9.521.00 15.90 179.80 9,514.53 -78.89 17.00 79.45 8.01 7.74 -8.06 

9.553.00 18.50 180.50 9,545.10 -88.35 16.97 88.90 8.15 8.13 2.19 

9,584.00 21.10 181.00 9,574.26 -98.85 16.83 99.39 8.40 8.39 1.61 

9.617.00 23.70 181.20. 9.604.77 -111.43 16.59 111.94 7.88 7.88 0.61 

9,649.00 26:20 180.70 9,633.78 -124.92 16:37 125.42 7.84 7.81 -1.56 

9,681.00 30.30 179.30 9,661.96 -140.06 16.38 140.56 12.98 12.81 -4.38 

9,712.00 35.60 177.50 9.687.97 -156.91 16:87 157.41 17.38 17.10 -5.81 

9,743.00 40.8,0 176.40 9,712.32 -176.04 17.90 176.57 16.92 16.77 -3.55 

9,775.00 45:20 . 176.10 9,735.72 -197.82 19.33 198.38 13.76 13.75 -0.94 

9,806.00 48.70 1-75.40 9,756.68 -220.40 21.01 221.01 11.41 11.29 -2.26 

9,838.00 51.40 ' 174.40 9,777.42 -244.83 23.20 245.50 8.77 8.44 -3.13 

9,870.00 53.80 174.60 9.796.86' -270.14 25.63 270.88 .7.52 7.50 0.63 

9,901.00, 55.70 175.50 9,814.75 -295.36 27.81 296.16 6,57 6.13 2.90 

9.933.00 60.00 176.00 9,831.77 -322.37 29.82 323.22 13.50 13.44 1.56 

9,-965.00 65.00 176.40 9,846.55 -350.68 31.70 351.59 15.66 15.63 1.25 

10,028.00 73.00 176.40 9,869.10 -409.33 35.39 410.33 12.70 12.70 0.00 

10,123.00 72.00 175.60 9.897.67 -499.71 41.71 500.88 1.32 -1.05 -0.84 

10,144.00 71.70 175.20 9,904.21 -519.61 43.31 520.61 2.31 -1.43 -1.90 

10,236.00 74.30 175.00 9.931.11 -607.26 50.82 608.68 2.83 2.83 -0.22 

10,267.00 77.60 175.00 9,938.63 -637.21 53.44 638.70 10.65 10.65 0.00 

10.298.00 80.80 175.70_ 9,944.44 -687.56 55.91 669.12 10.56 10.32. 2.26 

10,328.00 83.10 177.20 9,948.64 -697:20 57.75 698.81 9.13 7.67 5.00 

10,358.00 86.00 178.00 9,951.49 -727.04 59.00 728,67 10.02 9:67 2.67 

10,452.00 92.60 182.20 9,952.64 -820.96 58.83 822.53 8;32 7.02 . 4.47 

10,542.00 92.70 163.80 9.948.48 -910.73 54.13 912.08 1.78 0.11 1.78 

10,634.00 .90.40 185.10 9,945.99 -1,002:41 46.99 1,003.45 2.87 -2.50 1.41 

10,726.00 89.90 185.10 9.945.75 -1,094.05 38.81 • 1,094.74 0.54 -0.54 0.00 

10,819.00 88.90 185.90 9,946.72 -1,186.61 29.90 1,186.93 1.38 -1.08 0.86 

10^913.00 ' 90.30 184.90 9,947.38 -1,280.19 21.05 1,280.13 1.83 1.49 -1.06 

11.005.00 90.20 184.10 9,946.98 -1,371.91 13.84 1,371.54 0.88 -0.11 -0.87 

11,099.00' 90.40 184.00 9,946.49 -1.455.67 7.20 1,465.01 0.24 0.21 -0.11 

11,192.00 91.30 178.80 9,945.11 -1,558.60 4.93 1,557.80 5.67 0.97 -5.59 

11,285,00 91.60 178.40 9,942.75 -1,651.54 7.20 1,650.76 0.54 0.32 -0.43 

11,378.00 90.50 178.30 9,941.05 -1,744:49 9.87 1,743.74 1.19 -1.18 -0.11 

11,471.00 89.40 180.70 9,941.13 -1,837.47 10.69 1.836.70 2.84 -1.18 2:58 

11,563.00 91.10 179.90 9,940.73' -1,929.47 10.20 1,928.62 2.04 1.85 -0.87 

04/01/14 9:07:42AM Page 3 COMPASS 5000.1 Build 55 



Phoenix Technology Services 
Survey Report PHOENIX 

TECHNOLOGY SERVICES 

• Company: .". " . BOPCO, L P 

Project: :. Eddy.County: NM (NAD27 NME) 

<• Site: • • ' : v- t : ' PLU Big.Sinks 23 ;25-30 USA 

'Wetl^ #1H 

rWellbore i WB2/Job #1310463 

Design: ? ."s-jJes- Surveys (Latshaw 14) 

Local Co^ordinate:Rcferenco: 

•TVDReferonce: • .'• 

MD Reference::, - . . • 

.North;Reference:r i 

SurveyiCalculation Method: 

Database 

Well#1H 

KB @ 3383-OOiJsft (Latshaw 14) 

KB @ 3383.00usft (Latshaw 14) 

: Grid 

: Minimum Curvature 

GCRDB 

:Survey-, 

Measured Vertical Vertical Dogleg Build Turn 

De'p'h Inclination. ; r . * Azimuth- Depth +N/S t +E/-W Section Rate Rate Ra»e 

(usft) n n (usft)> (usft) (usft) (usft) (°/100usft) (•/ibousft) (?/100usft). 

11.655.00 91.40 180.50 9,938,72 -2.021.45 9.88 2,020.53 0.73 0.33 0.65 

11,748.00 90.70 160.80 9,9.37.02 -2;114.42 8.83 2,113.41 0.82 -0.75 0.32 

11.843.00 89.50 • 182.70 9,936:85 -2,209.37 5^93 2,208:20 2.37 -1.26. 2.00 

11,938.00 91.00 181.30 9,936.44 -2:304.31 2.61 2,302.95. 2.16 1.58 -1.47 

12,033.00 89.90 181.40 9,935.69 -2,399.28 0.37 2,397.78 1.16 -1.16 0.11 

12,127:00 92.50 178.60 9.933:72 -2,493.24 0.37 2,491.69 4.06 2.77 -2.98 

12,222.00 91.00 177.60 9,930.82 -2,588,14 3.52 2,586.64 1.90 -1.58 -1.05 

12,316.00 92.00 - 178.40 9.928.36 -2,682.05 6.80 2:680.60 1.36 1.05 0.85 

12,410,00 91.30 178.30 9,925.65 -2,775:97 9.51 2,774.5.6 0.75 -0.74 -0.11 

12.605.00 89.80 174.90 9,924.74 -2,870.78 15.14 2.869.51 3.91 -1.58 -3.58 

12,600.00 90.50 178.90 9,924.49 -2,965.62 20.28. 2,964.48 4.27 0.74" 4.21 

12,695.00 90:30 178.90 9,923.83 -3,060.60 22.10 3,059.46 0.21 -0.21 O.OO 

12,789.00 92.00 181.40 9.921.94 -3,154.57 21.85 3,153.37 3.22 1.81 2.66 

12,883:00 90.00 181.30 9,920.30 -3,246.53 19.64 3,247.18 2.13 -2.13 -0.11 

12;978.00 90.90 181.60 9,919.56 -3,343.49 17.24 3,342.00 1.00 0.95 0.32 

13,073.00 91.00 180.60 9,917.98 -3,438.46 15.41 3.436.85 1,06- 0.11 -1.05 

13,167.00 89.70 178.30 9,917.41. -3,532.45 16.31 3,530.81 2.81 -1.38 -2.45 

13,261.00 91.70 179.20 9,916.26 -3;626'.41 18.37 3,624.78 2.33 2.13 0.96 

13^55.00 9D.70 179.50 9,914.29 -3,720.38 19.43 3,718.74 1.11 -1.06 0.32 

13,450.00 90.50 179.00 9,913.29 -3,815.37 20.67 3,813.71 0.57 -0.21 -0.53 

• 13,545.00 90.10 179.80 9,912.80 -3,910:36 21.67 3,908.67 0.94 -0.42 0.84 

13,639.00 89.30 179.70 9,913.29 -4,004.36 - 22.08 4,002.63 0.86 -0.85 -0.11 

13.734.00 92.50 180.00 9,911.80 -4,099.33 22.33 4,097.55 3.38 3.37 0.32 

13,828.00 ' 92.30 180.20 9,907.85 -4; 193:25 22.16 4,191.40 0.30 -0.21 0.21 

13,922.00 92.00 180.30 9,904.33 :4,28'7.18 21.75 4,285.26 0.34 -0.32 0.11 

14,017.00 91,30 180.50 9,901.60 -4,382.14 21.09 4,380,14 0:77 -0.74 0.21 

14,112.00 90:40 180.30 9,900.19 -4,477.13 20.43 4,475.04 ' 0.97 -0.95 -0.21 

14,206.00 89,50 180.50 9,900.27 -4,571.13 19.77 4,568.96 0.98 -0:96 0:21 

14.301.00 88.50 181.00 9,901.93 -4,666.10 18.53 4,663.83 ', 1.18 -1.05 0.53 

14,396.00 90.20 181.60 9,903.01 -4,-761.07 16.37 4,758.66 '1.90 1.79 0.63 

14,491.00 89.70 180.90 9,903.09 -4,856.04 14.30 4,853.50 0.91 -0.53 -0.74 

14.585.00 88.70 181.00 9,904,40 -4,950.02 12.74" 4,947.36 . 1.07 -1.06 0.11 

14,680.00 90.80 182.3.0 . 9,904.82 -5,044.97 10.01 5,042.16 2.60 2.21 . 1.37 

14,774.00 90.30 182.40 9.903.92 -5,138:89 6.15 5,135.83 0.54 -0.53 0.11 

14,868.00 89.40 182.50 9.904.16 -5,232,80 2.14 5,229.59 . 0.96 -0.96 . 0.11 

14,963.00 88.60 182.30 9.905.82 -5,327.70 -1.84 5,324.29 0.87 -0,84 -0.21. 

15,057.00 88.50 179.60 ,9,908.20 -5,421.65 -3.40 5,418.13 2.87 -0.11 -2.87 

15,152.00 88.50 178.00 9:910:69 -5,516:59 -1.41 5,513.08 1.68 0,00 -1.68 

15,247.00 89.90 178.40 9,912.01 -5,611.54 1.57 5,608.07 1.53 1.47 0.42 

15,342.00 90.20 179.90 9,911.93 -5,706.52 2.98 5,703.04 1.61 0.32 1.58 

15,437.00 89.90 179:70 9,911.85 -5.801.52 3.31 5,798.00 0.38 -0.32 ' -0.21 

15:531.00 90.70 180.00 9,911.35 -5.895.52 3.56 5,891.94 0.91 0.85 0.32 

15,626.00 89.10 179.10 9,911.52 -5,990.51 4.31 5,986.90 1.93 -1.68 -0.95 

15;720.00 89.80. 179.00 9,912.42 -6,084.49 5.86 6,080.88 .0.75 0.74 -0.11 
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Phoenix Technology Services 
Survey Report j PHOENIX 

TtCIIHOLOGV JIBV1CES 

Company^ • - BOPCO, L P 

•Project: - Eddy County, NM (NAD27 NME) 

Site PLU Big SinkV-23-25-30 USA 

Well #1H 

Wellbore .':*• WB2/Job #1310463 

:Oesign:5«'- f , r .v Surveys (Latshaw 14) 

Local-Coordinate.Reference: 

TVDRoforonce: 

MD Reference: . 

- North Reference: 

Survey Calculation Method 

Database:;:;, vfc •>• 

Weil#1H 

KB @,3383.0pusft (Latshaw 14) 

KB @ 3383.00usft (Latshaw 14) 

! Grid 

Minimum Curvature 

GCR DB 

Survey; 

Measured Vertical', / Vertical Dogleg , Build Turn 

. Depth Inclination: . Azimuth Depth +N/S +EI W Section' Rate Rate Rate 

(usft) n (usft) (usft) (usft) (usft) ( ! / i pbus f t ) . - f/IOOusft) • ;(?H qbusft) 

15.815,00 90.20 178.70 9,912.42 -6.179.47 .7.77 6,175.87 0.53 0.42 -0.32 

15,909.00 90.50 178.40 9:911.85 -6,273.44 10.15 6,269.86 0.45 0.32 -0.32 

16,004.00 90.60 178.50 9,910.94 -6,368.40 12.72 6,364.86 0.15 0.11 0.11 

16,099.00 90.90 178.40 9,909.69 -6,463:36 15.29 6.459.84 0.33 0.32 -0.11 

16,193.00 90.70 176.70 9,908.38 -6,557.26. 19:31 6;553:83 1.82 -0.21 -1.81 

16,288.00 90.50 175.40 9,907.38 -6,652.03 25.85 6.648:77 1.38 -0.21 -1.37 

16,382.00 91.00 176.90 9,906.15 -6,745.81 32.16 6,742.71 1.68 0.53 1.60 

16,476.00 91.40 176.50 9,904..19 -6,839.63 37.57 6,836.67 0.60 0.43 -0.43 

16,570:00 90.30 176.80 9.902:79 -6,933.46 . 43.06 - 6,930.63 1.21 -1.17 0.32 

16,664.00 92.40 176.20 9,900.58 -7.027:33 47.16 7,024.59 2.68 2.23 1.49 

16,758.00 93.00 179.00 9,896.15 -7,121.20 49.46 7,118.48 1.06 0.64 0.85 

16,853.00 92.50 179.80 9,891.59. -7:216.08 50.45 7,213.34 0.99 -0.53 0.84 

16,947.00 92.30 179.30 9,887.65 -7,310.00 51.19 7,307.22 0.57 -0.21 -0.53 

17,041.00 92.70 178.90 9,883.55 • -7.4.03:90 52:66 7,401.11 0.60 0.43 -0.43 

17,069.00 • 92.90 178.90 9,882.19 -7,431.86 53.20 7,429.08 0.71 0.71 0.00 

Last Phoenix WB2 MWD Survey 

17,120.00 92.90 178.90 9,879.61 -7,482.78 54.18 7,480.00 0.00 0.00 0.00 

Projection to TD 

SurveyAnnotations.' 

•Measured 
Depth 
(usft) ". 

8,673.00 
8,699:00 

17,069.00 
17,120.00 

Vertical ,„ 
Depth 
(usft) 

8,670.71 
8,696.70 
9,882.19 
9,879.61 

Local Coordinates* r 

. +N/-S . 

;(Hsft) 
-22.93 
-22.55 

-7,431.86 
-7,482.78 

:*E/-W. 
(usft) Comment ' . 

12,23 Tie-on to WB1 
11.78 First Phoenix WB2 MWD Survey 
53.20 Last Phoenix WB2 MWD Survey 
54.18 Projection to TD 

Checked By: Approved By: Date: 

04/04/14 9:07:42AM Page 5 COMPASS 5000.1 Build 56 



Company: BOPCO 

Lease/Well: PLU Big Sinks 23-25-30 USA/No 001H 

Rig Name: Latshaw 14 

State/County: New Mexico/Eddy 

Latitude: 32.07, Longi tude: -103.51 

GRID North is 0.44 Degrees East of True North 

VS-Azi: 0.00 Degrees 

Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Peg 

Depth Reference : RKB = 22 Feet 

DRILLOG HA GYRO SURVEY CALCULATIONS 
Filename: ...3 25 30 usa 1h_cjyro survey.ut 

Minimum Curvature Method 
Report Date/Time: 2/18/2014 /13:23 

Vaughn Energy Services 
Midland, Texas 
432-563-5444 

Surveyor: Gene Heiss 
PLU Big Sinks 23-25-30 USA No 001H/ API 30-015-41639 

TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Vertical 
Section 

FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 
Severity 
Deg/100 

0.00 
100.00 
200.00 
300.00 
400.00 

0.00 
0.25 
0.34 
0.45 
0.42 

0.00 
259.96 
305.03 
309.70 
317.55 

0.00 
100.00 
200.00 
300.00 
399.99 

0.00 
-0.04 
0.09 
0.52 
1.04 

0.00 
-0.22 
-0.68 
-1.22 
-1.78 

0.00 
-0.04 
0.09 
0.52 
1.04 

0.00 
0.22 
0.68 
1.33 
2.06 

0.00 
259.96 
277.88 
292.89 
300.39 

0.25 
0.24 
0.12 
0.07 

500.00 
600.00 
700.00 
800.00 
900.00 

0.68 
0.78 
0.80 
0.71 
1.30 

324.03 
332.58 
331.18 
342.04 
341.56 

499.99 
599.98 
699.97 
799.96 
899.95 

1.80 
2.88 
4.09 
5.30 
6.97 

-2.38 
-3.04 
-3.68 
-4.21 
-4.77 

1.80 
2.88 
4.09 
5.30 
6.97 

2.98 
4.18 
5.51 
6.77 
8.44 

307.10 
313.47 
317.99 
321.49 
325.63 

0.26 
0.14 
0.03 
0.17 
0.59 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 

1.60 
1.88 
2.33 
2.20 
2.20 

345.06 
359.88 
8.71 
13.82 
15.26 

999.91 
1099.87 
1199.80 
1299.72 
1399.65 

9.40 

12.39 

16.04 

19.92 

23.63 

-5.49 
-5.85 
-5.55 
-4.78 
-3.82 

9.40 
12.39 
16.04 
19.92 
23.63 

10.88 
13.70 
16.97 
20.48 
23.93 

329.72 
334.72 
340.93 
346.51 
350.82 

0.31 
0.53 
0.56 
0.24 
0.06 

1500.00 
1600.00 
1700.00 
1800.00 
1900.00 

2.30 
1.99 
1.79 
1.37 
0.84 

23.23 
26.66 
31.39 
45.39 
54.67 

1499.57 
1599.50 
1699.45 
1799.41 
1899.39 

27.32 
30.72 
33.60 
35.77 
37.03 

-2.52 
-0.95 
0.64 
2.31 
3.75 

27.32 
30.72 
33.60 
35.77 
37.03 

27.44 
30.73 
33.61 
35.84 
37.22 

354.73 
358.23 

1.10 
3.69 
5.79 

0.33 
0.34 
0.26 
0.57 
0.56 

2000.00 0.43 76.94 1999.38 37.54 4.71 

. Page 1 of 2 
VES Survey Date: 01/31/2014 

37.54 37.83 7.16 0.47 



Depth 
FT 

Angle 
Deg 

Direction 
Peg 

TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Section 
FT 

Pistance 
FT 

Direction 
Peg 

Severity 
Peg/100 

2100.00 
2200.00 
2300.00 
2400.00 

0.24 
0.37 
0.46 
0.27 

59.21 
85.19 
74.77 
90.43 

2099.38 
2199.38 
2299.38 
2399.38 

37.73' 
37.87 
38.00 
38.11 

5.26 
5.77 
6.48 
7.11 

37.73 
37.87 
38.00 
38.11 

38.10 
38.31 
38.55 
38.76 

7.94 
8.66 
9.68 
10.57 

0.21 
0.19 
0.12 
0.21 

2500.00 
2600.00 
2700.00 
2800.00 
2900.00 

0.60 
1.51 
1.58 
2.39 
2.84 

105.64 
98.17 
86.66 
76.01 
80.33 

2499.37 
2599.36 
2699.32 
2799.26 
2899.15 

37.96 
37.64 
37.53 
38.11 
39.03 

7.85 
9.66 

12.35 
15.75 
20.21 

37.96 
37.64 
37.53 
38.11 
39.03 

38.77 
38.86 
39.51 
41.24 
43.96 

11.68 
14.40 
18.21 
22.45 
27.38 

0.34 
0.92 
0.32 
0.88 
0.49 

3000.00 
3100.00 
3200.00 
3300.00 
3400.00 

2.90 
2.87 
2.00 
1.63 
1.28 

82.84 
89.87 

101.27 
111.79 
100.29 

2999.03 
3098.90 
3198.81 
3298.76 
3398.73 

39.76 
40.09 
39.75 
38.88 
38.15 

25.17 
30.18 
34.40 
37.43 
39.85 

39.76 
40.09 
39.75 
38.88 
38.15 

47.06 
50.18 
52.57 
53.97 
55.17 

32.33 
36.98 
40.87 
43.91 
46.24 

0.14 
0.36 
0.99 
0.50 
0.46 

3500.00 
3600.00 
3700.00 
3800.00 
3900.00 

1.17 
1.09 
1.37 
1.48 
1.78 

109.35 
110.85 
132.34 
155.54 
179.33 

3498.71 
3598.69 
3698.67 
3798.64 
3898.60 

37.62 
36.94 
35.80 
33.82 
31.09 

41.91 
43.76 
45.53 
46.95 
47.50 

37.62 
36.94 
35.80 
33:82 
31.09 

56.31 
57.27 
57.92 
57.86 
56.77 

48.09 
49.83 
51.83 
54.23 
56.79 

0.22 
0.08 
0.53 
0.58 
0.74 

3932.00 1.82 176.59 3930.58 30.09 47.53 30.09 56.26 57.67 0.30 

Page 2 of 2 
VES Survey Pate: 01/31/2014 



GYRO TECHI-JOL0*3IE: 

Vaughn bnergy Services 
Midland, Texas 
432-563-5444 

Surveyor: Gene Heiss 
PLU Big Sinks 23-25-30 USA No 001H / API 30-015-41639 VAUGHN ENERGY SB 

40 

30 

CO 
=f 20 

10 

0 

~Depth=2400.0, lnc=0.3, AzG=90.4.~ 

Depth=0.0, lnc=0.0, AzG=0.0 

\ 

Depth=3932.0, lnc=1.8, AzG=176.6 

"ro 
o o o 

-W/+E 
VES Survey Date: 01/31/2014 



Project: Eddy County, NM (NAD27 NME) 
Site: PLU Big Sinks 23-25-30 USA 
Well: #1H 

Wellbore: WB2JJob #1310463 
Design: Plan #5 02-24-14 

Rig: Latshaw 14 

P H O E N I X 
TECHNOLOGY SERVICES 

Azimuths to Grid North 
True North: -0.25' 

Magnetic North: 7.14' 

Magnetic Fluid 
Strength: 4B266.2enT 

Dip Angle: 59.98* 
Dato: 01/14/2014 

Model: IGRF2010 14 

KB ® 33S3.C0usfl (Latshaw 14) 

GroundJ.ev£t 33B_LOO 

Fjret; Ph'oenV: MWD ;Su ry'ey 

= 3500--

§ 4000- B 

•C : rt 

g-4500-

= 5000- : 

..B/Set;;-/-
'̂•tT/Lamar:', 

Brushy Canyon--

Bone Spring L 

Upper, 
•-g'Ti^6n!tO'WB1 

Lower 
£i'rst; pfrcr<>nl!<-: WS2" MWD" Survqy 

WELL DETAILS 

+N/-S 
0.00 

Northing 
408632.20 

Ground Level 
Easting 

647221.80 

3361.00 
Latittude 

32* T 21.19180 N 
longitude 

103* 51'28.025S0W 

c MP Iric Azi TVD *N/-S 
9337.00 1.30 259.10 9334.58 -23,37 
9380.00 1.68 280.37 937757 -23.27 
9965.99 70.00 179.74 9823.75 -337.51 

10165.99 70.00 179.74 9897.16 -525.45 
10334.62 90.24 179.74 9925,95 -690.72 
17131.53 90.24 1 79.74 9898.80 -7487.50 

SECTION DETAILS 

-E/-W Dleg TFace VSect Target 
0.96 0.00 0.00 23.33 
-0.15 1.11 43.36 23.27 
-6.41 12.00 -101.23 337.19 
•7.56 0.00 0.00 525.42 
•6.B1 12.00 0.00 

Annotation 
Tie-on to Pilot Hole 
KOP, 12V10CT BuiU 
200' Hold atlO,' Ire, 179.74* km 
Begin 12*/100' BuM 
LP. Hold 90.24* Inc. 179.74* Azm 

23.90 0.00 0.00 7487.54 PBHL-8S 23-25-30 #1H v5 TD at 77131.53 

DESIGN TARGET DETAILS 

Namo TVD --N/-S 
PBH1.-B5 23.25-3D #1H v5989a,00 -748730 

• plan hits target center 
23.90 

Northing Easting 
4011400 647245.70 

Latitude Longitude Shape 
32* 617.09282 N 103* 5T 28.13201 W Rectangle (SlOes: L20.00W100,00 

L E G E N D 

-#1H, WB2/Job #1310463, Surveye (Latahaw 14) VO 
-#1H, WB1/Job #1310463, Surveys (Latshaw 14) V0 
-#1H, WB1/Job #1311358, Plan #1 10-10-13 VO 
-Plan#5 02-24-14 

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 #1H, Grid North 

latitude: 32'7' 21.19180 N 
Longitude: 103* 51'28.02580 W 

Grid East: 647221.80 
Grid North: 408632.20 

Scale Factor: 1.000 

Geomagnetic ModBl: IGRF2010J4 
Sample Date: 14-Jan-14 

Magnetic Declination: 7.39* ' 
Dip Angle from Horizontal: 59.98° 

Magnetic Field Strength: 48266 

To convert a Magnetic Direction to a Grid Direction, Add 7.14* 
To convert a Magnetic Direction to a True Direction, Add 7.39" East 

To convert a True Direction to a Grid Direction, Subtract 0.25° 

FORMATION TOP DETAILS 

TVDPath MDPath Formation DipAngte LUpDir 
9602,67 9614.15 2nd Bone Spring Sand -0.24 179.77 
9917.52 123B5.26 Targta -0,24 179,77 

1st Bohe;Springrt-.' 

-500 0 500 1000 1500 2000 
Vortical Section at 179.82° (500 usfWn) 

. ... .v i ;Laot Phoenix.WB2.MWD Survey 

Project oh;to.TD 

250-

0-

-250-

-500-

-750: 

-1000-

-1250-

-1500-

-1750-

-2000-

-2250' 

-2600-

•2750-

-3000-

r. 

^-3250' 

o 

Cl-3500-

i f 

i-3750-

S-4000-

-5000-
BHL 

flBHLLBS:23,25.30#1Hv5 

6300 6350 6400 6450 6500 655D 6600 6650 6700 6750 6800 6B50 69DO 6950 7000 7050 7100 7150 7200 7250 730D 7350 7400 745D 7500 7550 7600 
Vertical Section at 179.82- (50 usft/in) 

Last Phoenix VVB2MWD Survey 

i IZtPiolection-ib-TD 

10' ABOVE & 0' BELOW TARGET, SOX 

•5500-

-5750-

-6000-

-6250-

-650& 

-6750-

PBHL-BS 23-25-30 #1H v5 

Tie-on t&,WB1 

;2pffHoi^at:7_OJJnc 

"toaTn"i2viooT8iiiirr 

: -told 9ol24°ilnc,. 

PL:U Pri 26.25-30:USAj«1H 

: ; ' 'fe 
L J I L 

PBHUBS 23-2 *30.S1HV5 

'KOP.jWIOO' Bull! 

First Phoenix WB2 MVVO Survey 

' • T--"!-: 

Last Phoenix vyB2_MVVD Sunrey 

. Projection 6,TD 

750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 4500 4750 5000 5250 5500 5750 6000 6250 6500 6750 7000 7250 7500 7750 8000 
Vertical Section at 179.82° (250 usft/in) 

-1000 -750 -5DO -2SO 0 250 500 750 1000 
Wost(-)/East(+) (250 usft/Jn) 

Created By: Mo Plna Date: 8:25. Apra 04 2014 



BOPCO, L P 
Eddy County, NM (NAD27 NME) 
PLU Big Sinks 23-25-30 USA 
#1H 

WB2/Job #1310463 

Design: Surveys (Latshaw 14) 

Standard Survey Report 
04 April, 2014 

PHOENIX 
TECHNOLOGY SERVICES 



Phoenix Technology Services 
Survey Report PHOENIX 

TECHNOLOGY SERVICES 

T - . . . . ...... . 

te^%MBopcoLP 

I p r o j e c t ^ ^ J ^ Eddy County NM (NAD27 NME) 

I s S y p S ? <S>^PLU Big Sink 23 25 30 USA 

Wellbore f » j , W B 2 / J o b #1310463 

De^fn * ^ » ^ ^ S u r v e y (Lat haw 14) 

|TVD!Reference i s 8 *W KB @ 3383 OOu ft (Latshafcl4) 

irtn.Reference: 

irvewCalculath 

Spa 

MD Reference „ , . , . KB @ 3383 OOu ft (Latshaw';14) 

North Reference I Cnd 

ssurvey Calculation Method s * V Mm mum Curvature 
I ® 

Proiecf* v " " f F l d d y County N M 7 N A D 2 7 N M I ) 

Map System: US State Plane 1927 (Exact solution) 
Geo Datum: NAD 1927 (NADCON CONUS) 
Map Zone: New Mexico East 3001 

system Datum: Mean Sea Level 

Site Position: 
From: 
Position Uncertainty: 

Map 

0.00 usft 

Northing: 408,632.20 usft 

Easting: 647,221.80 usft 

Slot Radius: 13-3/16" 

Latitude: 
Longitude: 
Grid Convergence: 

32° 7' 21.19180 N 
103° 51'28.02580 W 

0.25 ° 

} 4 » ^ 
Well Position +N/-S 0.00 usft-

+E/-W 0.00 usft 

Position Uncertainty 0.00 usft 

Northing: 

Easting: 

Wellhead Elevation: 

408,632.20 usft 

647,221.80 usft. 

usft 

Latitude: 

Longitude: 

Ground Level: 

32° 7' 21.19180 N 

103" 51' 28.02580 W 

3,361.00 usft 

„ W e l l b o r e # V V ! y f^ /Bg/Job#13^0463 ^ ^ 

Magnetics ^ 

IGRF2010 14 01/14/14 7.39 59.98 48,266 

04/04/14 8:35:39AM Page 2 COMPASS 5000.1 Build 56 



Phoenix Technology Services 

Survey Report 

, ' . Mb l -

iOesignv 

| BOPCO LP 

iEddyteourity.>NM'(NAD27^NME)*' 

3 PLU Biq Sink 23 25 30 USA 

I WB2/Job #1310463 

| Surveys (Latshaw .14)t 

PHOENIX 
TECHNOLOGY SERVICES 

v i t o c i l Coward mte Rrf' nrit. 

; : S / f f i R e f e r e f ^ ^ ^ ^ ^ ^ ^ ^ 5 

*MD Ri I I r u i n . 

• aNoith R«?fi?» nc < 

..s&uit / C i l ulitmn " H hoc 

V i f D a t a b a s e ^ ^ ^ ^ ^ ^ ^ ^ ^ S 

Well #1H 

5 K8 @ 3383 OOusft (Latshaw 14) 

| KB @ 3383 OOusft (Latshaw 14) 

iGnd , ^ J L 

i Minimum Curvature » * 

SCR OB > 

jS 'u jvey ,^^^^^^^^^S 

^ ^ ^ ^ S M e a s ' u r e a ^ ^ ^ p ^ sVe'rticalfliijj ur t>cil tfljfji idplllliill 
Kziri iuth^^S 

|U,ftl 

2,761.00 2.20 83.40 2,760.16 21.27 20.74 -20.53 0.58 0.26 -15.63 
2,951.00 3.00 84.40 2,949.96 22.18 29.31 -21.13 0.42 ) 0.42 0.53 
3,046.00 2.90 88.00 3,044.84 22.50 34.18 -21.28 0.22 -0.11 3.79 

3,141.00 2.20 103.30 3,139.75 22.17 38.36 -20.80 - 1.02 -0.74 16.11 

3,237.00 1.90 114.10 3,235.68 21.09 41.61 -19.61 0.51 -0.31 11.25 

3,332.00 1.60 92.60 3,330.64 20.39 44.37 -18.81 0.75 -0.32 -22.63 

3,426.00 1.00 100.00 3,424.62 20.19 46.49 -18.53 0.66 -0.64 7.87 

3,522.00 1.50 114.50 3,520.59 19.52 48.45 -17.79 0.61 0.52 15.10 

3,617.00 0.90 119.50 3,615.57 18.64 50.24 -16.85 0.64 -0.63 5.26 

3,712.00 1.70 121.00 3,710.55 17.55 52.09 -15.69 0.84 0.84 1.58 

3,807.00 1.60 168.50 3,805.51 15.52 53.57 -13.61 1.40 -0.11 50.00 
3,901.00 1.80 177.30 3,899.47 12.76 53.90 -10.84 0.35 0.21 9.36 
3,990.00 1.70 182.00 3,988.43 10.05 53.92 -8.13 0.20 -0.11 5.28 
4,020.00 • 1.40 185.40 4,018.42 9.24 53.87 -7.32 1.05 -1.00 .' 11.33 
4,115.00 1.10 177.20 4,113.39 7.17 53.80 -5.26 0.37 -0.32 -8.63 

4,209.00 1.10 167.50 4,207.38 5.39 54.04 -3,47 0.20 0.00 -10.32 
.4,301.00 0.90 165.20 4,299.36 3.83 54.42 -1.90 0.22 -0.22 -2.50 
4,396.00 1.10 171.70 4,394.35' 2.20 54.74 -0.26 0.24 ' 0.21 6.84 
4,491.00 1.10 167.30 4,489.33 0.41 55.07 1.54 0.09 0.00 -4.63 
4,586.00 1.00 179.10 4,584.32 -1.31 55.28 3.27 0.25 -0.11 12.42 

4,681.00 0.90 175.90 4,679.30 -2.88 55.35 4.84 0.12 -0.11 -3.37 
4,776.00 0.80 183.60 4,774.29 -4.29 55.36 6.25 0.16 -0.11 8.11 
4,871.00 0.80 192.60 4,869.28 -5.60 55.18 7.55 0.13 0.00 9.47 
4,966.00. 0.70 194.10 4,964.28 -6.81 54.89 8.75 0.11 -0.11 1.58 
5,061.00 0.80 205.80 5,059.27 -7.97 54.46 9.89 0.19 0.11 12.32 

5,156.00 0.80 206.20 5,154.26 -9.16 53.88 11.06 0.01 0.00 0.42 
5,251.00 0.90 213.00 5,249.25 -10.38 53.18 12.26 0.15 0.11 7.16 
5,346.00 0.90 219.20 5,344.24 -11.58 52.30 13.43. 0.10 0.00 6.53 
5,442.00 1.00 214.00 5,440.22 -12.86 51.36 14.67 0.14 0.10 -5.42. 
5,537.00 1.00 219.20 5,535.21 -14.19 50.37 15.97 0.10 0.00 5.47 

5,632.00 0.90 213.60 5,630.19 -15.45 49.43 17.20 0.14 -0.11 -5.89 
5,727.00 1.20 . • 206.50 5,725.18 -16.97 48.58 18.68 0.34 0.32. -7.47 ' 
5,822.00 1.30 198.00 5,820.16 -18.88 47.80 20.56 0.22 0.11 -8.95 
5,917.00 0.90 219.10 5,915.14 -20.49 47.00 22.14 0.59 -0.42 22.21 
6,011.00 0.90 220.80 6,009.13 -21.62 46.05 23.24 0.03 0.00 1.81 

6,107.00, 1.10 207.80 6,105.11 -23.00 45.12 24.59 0.31 0.21 -13.54 
6,202.00 1.30 247.30 6,200.09 -24.23 43.71 25.76 0.88 0.21 41.58 
6,298.00 0.70 269.10 6,296.08 -24.66 42.11 26.13 0.73 -0.63 22.71 
6,393.00 1.00 270.70 6,391.07 • -24.65 40.71 26.08 0.32 0.32 1.68 
6,487.00 1.00 264.70 6,485.05 -24.72 '39.07 26.09 0.11 0.00 -6.38 

6,582.00 1.10 263.80 6,580.04 -24.90 37,34 26.20 0.11 0.11 . -0.95 
6,677.00 1.00 264.10 6,675.02 -25.08 35.60 26.32 0.11 -0.11 0.32 
6,773.00 0.70 261.60 6,771.01 -25.25 34.19 26.45 0.31 -0.31 -2.60 

04/04/14 8:35:39AM Page 3 COMPASS 5000.1 Build 56 



Company * , BOPCO L P 

S P r o j I c t j - ^ L 1 Eddy County NM (NAD27 NME) 

tsite g C ^ PLU Big Sink 23 25 30 USA 

^Welibore c f * 6 M W B 2 / J o b #1310463 

fesnff ^ S u r v e y (Lat haw 14) 

Phoenix Technology Services 
Survey Report 

Local Coordinate Reference * , * ! Wcll#1H 

P H O E N I X 
TECHNOLOGY SERVICES 

TVD Reference « _ > « «• 
f MD Reference 

North Reference , 4 * 

Survey Calculation Method A 

-Da^ase* * 

j l f KB @ 3333.00usn (Latshaw 14) ,• 

KB @'3383.00usft (Latshaw 14) . 

Gnd 

Minimum Curvature • : 

GCR DB 

S urvey ^Jafe ? f&» 

****** w ^ ^ j a J ' i J t ? * ^ * t ^ i * ^ ' V e r t ' C a l ^ V , Dogtog ^ B u . l d - 5 > , Turn ; 
•N/S ^ E / W V Sect ion. ^ R a t e ^ K R a t e ^ , ^ R a t e ^ 

"(usft) "(u ft) ' (usft),., -. (°/100u ft) (7100u ft) " l C/IOOu ft) § 

6,867.00 

6,962.00 

0.60 

0.40 

258.80 
238.10 

6,865.01 

6,960.00 

-25.43 

-25.70 

26.59 

26.83 

0.11 
0.28 

-0.11 

-0.21 

-2.98 

-21.79 

7.058.00 0.40 230.30 7,056.00 -26.09 31.83 27.20 0.06 0.00 -8.13 
7,153.00 0.60 203.80 7,151.00 -26.76 31.37 27.85 0:32 0.21 -27.89 
7,248.00 0.80 186.20 7,245.99 -27.87 31.10 28.96 0.31 0.21 -18.53 
7,343.00 1.10 179.40 7,340.98 -29.45 31.04 30.53 0.34 0.32 -7.16 
7,438.00 0.80 209.60 7,435.96 -30.93 30.72 32.00 0.60 -0.32 31.79 

7,533.00 1.00 210.60 7,530.95 -32.22 29.97 33.27 0.21 0.21 1.05 
7,627.00 0.70 278.90 ' 7,624.94 -32.84 28.99 33.85 1.05 -0.32 72.66 
7,722.00 0.90 268.20 7,719.93 -32.78 27.67 33.73 0.26 0.21 -11.26 
7,817.00 " 0.90 268.30 7,814.92 -32.82 26.18 33.73 0.00 0.00 0.11 
7,912.00 1.10 303.90 7,909.91 -32.33 24.67 33.19 0.67 0.21 37.47 

8,007.00 0.60 349.20 8,004.90 -31.34 23.82 32.16 ' 0.84 -0.53 47.68 
8,102.00 0.70 353.80 8,099.'89 -30.27 23.67 31.09 0.12 0.11 ' 4.84 
8,197.00 2.30 311.80 8,194.86 -28.42 22.18 29.19 1.94 1.68 . -44.21 
8.292.00 1.10 285.10 8,289.82 -26.92 ' 19.88 27.60 1.48 -1.26 -28.11 
8,387.00 1.00 276.00 8,384.80 -26.59 18.18 27.22 0.20 -0.11 -9.58 

8,482.00 2.00 287.00 8,479.77 -26.02 15.77 26.56 1.09 1.05 11.58 
8,578.00 1.30 326.40 8,575.73 -24.62 13.56 25.09 1.35 -0.73 41.04 
8,673.00 1.30 315.40 8,670.71 -22.96 12.21 23.38 0.26 0.00 -11.58 

•Tieioh to.WBl .': '}'. 

••'. ,.• 
• • :].'•)• 

8,699.00 1.30 305.90 8,696.70 -22.58 11.76 22.98 0.83 0.00 -36.54 
.First phoenix WB2 MWD Survey 

8,794.00 1.50 283.30 8.791.67 '-21.66 9.68 21.99 0.61 0.21 -23.79 

8,889.00 0.60 273.90 8,886.65 -21.34 7.97 21.61 0.96 -0.95 -9.89 
• 8,983.00 0.40 254.70 (8,980.65 -21.39 7.17, 21.63 0.27 -0.21 -20.43 

9,078.00 .4.00 162.10 9.075.57 -24.63 7.87 24.90 4.25 3.79 -97.47 
9,173.00 6.80 158.00 9,170.14 . -33.00 10.99 33.37 2.97 2.95 -4.32 
9,268.00 5.80 164.60 9,264.57 -42.84 14.37 43.33 1.30 -1.05 6.95 

9,331.00 5.60 171.60 9,327.26 -48.95 . 15.67 49.48 . 1.15 -0.32 11.11 
9,363.00 5.40 173.40 9,359.11 -51.99 16.07 52.53 0.83 -0.63 5.63 
9,395.00 6.50 170.70 9,390.94 -55.28 16.53 55.83 3.55 3.44 -8.44 
9,426.00 8.00 176.10 9,421.69 -59.16 16.96 59.73 5.31 4.84 17.42 
9,458.00 10.70 178.60 9,453.26 -64.35 17.19 64^92 8.53 8.44 7.81 

9,490.00 13.50 182.30 9,484.55 -71.06 17.11 71.62 9.08 8.75 11.56 
9,521.00 15.90 179.80 9,514.53 -78.92 16.98 79.47 8.01 7.74 -8.06 
9,553.00 18.50 180.50 9,545.10 -88.38 16.95 88.93 8.15 8.13 2.19 
9,584.00 21.10 181.00 9,574.26 -98.88 16.81 99.42 8.40 8.39 1.61 
9,617.00 23.70 181.20 9,604.77 -111.45 16.57 111.97 7.88 7.88 0.61 

9,649.00 26.20 180.70 9,633.78 -124.95 16.35 125.45 7.84 7.81 -1.56 
9,681.00 30.30 ' 179.30 9,661.96 -140.09 16.36 140.58 12.98 12.81 -4.38 
9,712.00 35.60 177.50 9,687.97 -156.94 16.85 157.44 17.38 17.10 -5.81 
9,743.00 40.80 176.40 9,712.32 -176.07 17.88 176.60 16.92 16.77 -3.55 
9,775.00 45.20. 176.10 9,735.72 -197.84 19.31 198.40 13.76 • 13.75 -0.94 
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Phoenix Technology Services 
Survey Report 

•Company i BOPCO LP 

"•Project SpSj ,* ' ! Eddy County NM (NAD27 NME) 

f i t e ^ j f ^ i j j h ^ PLU Big Sink 23 25 30 USA 
#1H 

PHOENIX 
TECHNOLOGY SERVICES 

Well#1H 

KB.@':3383:00usft (Latshaw f4)': 

ft KB @ 3383 OOu ft (Lat haw 14) 

ssuiveylCalculation=Metho'a:^ti:?-i*%ai Minimum Curvature... 

' WaTSe W *' * * ' * ^ GCR DB 

Survey N > 

^ V . - * D ^ P t h r i J f ' l n c h n r t i n ^ ^Az.mu«h - t-Depth ^ ^ + N , s + E , W # , Section . „ Rate ? .* ™ f f Rat, * 

Build 
.«"«'* 

. 9,806.00 48.70 175.40 9,756.88 -220.43 20.99 221.04 11.41 11.29 -2.26 

9,838.00 51.40 174.40 9,777.42 -244.86 23.18 245.53 8.77 8.44 -3.13 

9.870.00 53.80 174.60 9,796.86 -270.17 25.61 270.90 7.52 7.50 0.63 

9,901.00 55.70 175.50 9,814.75 -295.39 27.79 296:18 6.57 6.13 2.90 

9,933.00 60.00 176.00 9,831.77 -322.40 29.80 323.25 13.50 13.44 1.56 

9,965.00 65.00 176.40 9,846.55 -350.71 31.68 351.61 15.66 15.63 1.25 

10,028.00 73.00 ' 176.40 9,869.10 -409.36 35.37 410.36 12.70 12.70 0.00 

10,123.00 72.00 175.60 9,897.67 -499.74 41.68 500.91 1.32 -1.05 -0.84 

10,144.00 71.70 175.20 9,904.21 -519.63 43.29 520.84 2.31 -1.43 -1.90 

10,236.00 74.30 175.00 9,931.11 -607.28 50.80 608.70 2.83 2.83 -0.22 

10,267.00 77.60 175.00 9,938.63 -637.24 53.42 638.73 10.65 10.65 0.00 

10,298.00 80.80 175.70 9,944.44 -667.59 55.89 669.15 10.56 10.32 2.26 

10,328.00 83.10 177.20 9,948.64 -697.23 57.73 698.84 9.13 7.67 5.00 
10,358.00 86.00 178.00 9,951.49 .-727.06 58.98 728.70 10.02 9.67 2.67 
10,452.00 92.60 182.20 9,952.64 -820.98 58.81 822.55 8.32 7.02 4.47 

10,542.00 92.70 183.80 9.948.48 -910.76 54.11 912.11 1.78 0.11 1.78 
10,634.00 90.40 185.10 9,945.99 -1,002.44 46.97 1,003.48 2.87 -2.50 1.41 
10,726.00 89.90 185.10 9,945.75 -1,094.08 38.79 1,094.77 0.54 -0.54 0.00 
10,819.00 88.90 185.90 9,946.72 -1,186.64 29.88 1,186.96 1.38 -1.08 . 0.86 
10,913.00 90.30 184.90 9.947.38 -1,280.22 21.03 1,280.16 1.83 1.49 -1.06 

11,005.00 90.20 184.10 9,946.98 -1,371.94 13.81" 1,371.56 0.88 -0.11 -0.87 
11,099.00 90.40 184.00 9,946.49 -1,465.70 7.18 1,465.03 0.24 0.21 -0.11 
11,192.00 91.30 178,80 9,945.11 -1,558.63 4.90 1,557.82 5.67 0.97 -5.59 
11,285.00 91.60 178.40 9,942.75- -1,651.57 7.18 1,650.79 0.54 0.32 -0.43 
11,378.00 90.50 178.30 9,941.05 -1,744.51 9.85 1,743.77 1.19 -1.18 -0.11 

11,471.00 89.40 180.70 9,941.13 -1,837.50 10.66 1,836.73 2.84 -1.18 2.58 
11,563.00 91.10 179.90 9,940.73 -1,929.50 10.18 1,928.65 2.04 1.85 -0.87 
11,655.00 91.40 180.50 9,938.72 -2,021.47 9.86 2,020.55 0.73 0.33 0.65 
11,748.00 • 90.70 180.80 9,937.02 -2,114.45 8.81 2,113.44 0.82 -0.75 0.32 
11,843.00 89.50 182.70 9,936.85 -2,209.40 5.91 2,208.22 2.37 -1.26 2.00 

11,938.00 91.00 181.30 9,936.44 -2,304.34 2.59 . 2,302.98 2.16 1.58 -1.47 
12,033.00 89.90 181.40 9,935.69 -2,399.31 0.35 2,397.81 1.16 -1.16 0.11 
12,127.00 92.50 178.60 9,933.72 -2,493.27 .0.35 2,491.71 4.06 2.77 -2.98 
12,222.00 91.00 177.60 9,930.82 -2,588.17 3.50 2,586.67 1.90 -1.58 -1.05 
12,316.00 92.00 178.40 9,928.36 -2,682.08 6.78 2,680.63 1.36 1.06 ' 0.85 

12,410.00 91.30 178.30 9,925.65 -2,776.00 9.49 2,774.59 0.75 -0.74 -0.11 
12,505.00 89.80 174.90 9,924.74 -2,870.81 15.12 2,869.54 3.91 ,1.58 -3.58 
12,600.00 90.50 178.90 9,924.49 -2,965.65 20.25 2,964.51 4.27 0.74 4.21 
12,695.00 90.30 178.90 9,923.83 -3,060.63 22.08 3,059.49 0.21 -0.21 0.00 
12,789.00 92.00 181.40 9,921.94 -3,154.60 21.83 3,153.39 3.22 1.81 2.66 

12,883.00 90.00 181.30 9,920.30 -3,248.56 19.62 3,247.21 2.13 -2.13 -0.11 
12,978.00 90.90 181.60 9,919.56 -3,343.52 17.22 3,342.03 1.00 0.95 0.32 
13,073.00 91.00 180.60 9,917.98 -3,438.49 15.39 3,436.88 1.06 0.11 -1.05 
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Lor I Co-ord n lit Rpfsi »nc» 

TVD R<.ft IPI e 

MD Rt lprt.ni 

Noi th Refpre ru e 

Sur L/C ilc.ul ition Mr 1 ioa 

DitibiSH 

* We!l#1H 

| KB @ 3383 OOu ft (Lat haw 14) 

j KB @ 3383 OOu ft (Latshaw114) 

\ G" d , 
| Minimum Curvature ' t 

' GCR DB ^ i 

SSu^eyi 

/ Jeasured^^P i/ertii i l * Bu i ld Ti in 

Dppth JAz i ^ ^^^B M D t P t f i j W j P +E W Rate" 

fausftjjfpllp (u-.ni i n i 0 u r f t ) ( 100iisf l) fV IOOusf t f " 

13,167.00 89.70 178.30 9;917.41 -3,532:47 16.29 3,530.83 2.81 -1.38 -2.45 

13,261.00 91.70 179.20 9,916.26 -3,626.44 18.34 3,624.81 2.33 2.13 0.96 

13,355.00 90.70 179.50 9,914.29 -3,720.41 19.41 3,718.76 1.11 -1.06 . 0.32 

13,450.00 90.50 179.00 9,913.29 -3,815.40 20.65 3,813.73 0.57 -0.21 -0,53 

13,545.00 90.10 179.80 9,912.80 -3,910.39 21'.65 3,908.70 0.94 -0.42 0.84 

13,639.00 89.30 179.70 9,913.29 -4,004.39 22.06 4,002.65 0.86 -0.85 -0.11 

13,734.00 92.50 180.00 9,911.80 -4,099.36 22.31 4,097.58 3.38 3.37 0.32 

13,828.00 92.30 180.20 9,907.86 -4,193.28 22.14 4,191.43 0.30 -0.21 0.21 

13,922.00 92.00 180.30 9,904.33 -4,287.21 : 21.73 4,285.29 0.34 -0.32 0.11 

14,017.00 91.30 180.50 9,901.60 -4,382.17 21.07 4,380.17 0.77 -0.74 0.21 

14,112.00 90.40 180.30 9,900.19 -4,477.16 20.41 4,475.07 - 0.97 -0.95 -0.21 

14,206.00 89.50 180.50 9,900.27 -4,571.15 19.75 4,568.98 0.98 -0.96 0.21 

14,301.00 • 88.5Q 181.00 9,901.93 -4,666.13 18.51 4,663.85 1.18 -1.05 0.53 

14,396.00 90.20 181.60 9,903.01 -4,761.09 16.35 4,758.68 1.90 1.79 0.63 

14,491.00 89.70 ' 180.90 9,903.09 -4,856.07 14.28 4,853.53 0.91 -0.53 -0.74 

14,585.00 88.70 181.00 9,904.40 -4,950.05 12.72 4,947.39 1.07 -1.06 0.11 

14,680.00 j 90.80 182.30 9,904.82 -5,045.00 9.99 5,042.19 2.60 2.21 1.37 

14,774.00 90.30 182.40 9,903.92 -5,138.92 6.13 5,135.91 0.54 -0.53 0.11 

14,868.00 89.40 182.50 9,904.16 -5,232.83 2.11 5,229.62 0.96 -0.96 0.11 

14,963.00 88.60 182.30 9,905.82 -5,327.73 -1.86 5,324.32 0.87 -0.84 -0.21 

15,057.00 • 88.50 179.60 9,908.20 -5,421.68 -3.42 5,418.15 2.87 -0.11 -2.87 

15,152.00 88.50 178.00 9,910.69> -5,516.62 -1.43 . 5,513.11 1.68 0.00 -1.68 

15,247.00 89.90 178.40 9,912.01 -5,611.56 1.55 5,608.10 1.53 1.47 0.42 

15,342.00. 90.20 179.90 9,911.93 -5,706.55 . 2.96 5,703.07 1.61 0.32 " 1.58 

15,437.00 89.90 179.70 9,911.85 -5,801.55 3.29 ' 5,798.02 0.38 -0.32 . -0.21-

15,531.00 90.70 180.00 9,911.35 -5,895.55 3.54 5,891.97 0.91 0.85 0.32 

15,626.00 89.10 179.10 9,911.52 -5,990.54 • 4.28 5,986.93 1.93 -1.68 -0.95 

15,720.00 • 89.80 179.00 9,912.42 -6,084.52 5.84 6,080.91 0.75 0.74 -0.11 

15,815.00 90.20 178.70 9,912.42 -6,179.50 7.75 6,175.90 0.53 0.42 -0.32 

15,909.00 90.50 178.40 9,911.85 -6,273.47 10.13 6,269.89 0.45 0.32- -0.32 

16,004.00 90.60 178.50 9,910.94 -6,368.43 12.70 6,364.88 0.15 0.11 0.11 

16,099.00 90.90 178.40 9,909.69 -6,463.39 15.27 . 6,459.87 0.33 0.32 -0.11 

16,193.00 90.70 176.70 9,908.38 -6,557.29 19.29 6,553.86 1.82 -0.21 -1.81 

16,288.00 90.50 175.40 9,907.38 -6,652.06 25.83 6,648.80 1.38 -0.21 -1.37 

16,382.00 91.00 176.90 9,906.15 -6,745.83 32.14 6,742.74 1.68 0.53 • 1.60 

16,476.00 91.40 176.50 9,904.19 -6,839.66 37.55 6,836.69 0.60 . 0.43 -0.43 ' 

16,570.00 90.30 176.80 9,902.79 -6,933.48 43.04 6,930.66 1.21 -1.17 0.32 

16,664.00 92.40 178.20 9,900.58 . -7,027.36 47.14 7,024.62 2.68 2.23 1.49. 

16,758.00 93.00 179.00 9,896.15 -7,121.23 49.44 7,118.51 1.06 0.64 0.85 

16,853.00 92.50 179.80 9,891.59 -7,216.11 50.43 7,213.37 0.99 -0.53 , 0.84 

16,947.00 92.30 179.30 9,887.65 -7,310.03 51.17 7,307.25 . 0.57 -0.21 -0.53 

17,041.00 92.70 178.90 9,883.55 -7,403.93 52.64 7,401.14 0.60 0.43 -0.43 

17,069.00 ' 92.90 178.90 9,882.19 -7,431.89 . 53.18 ' 7,429.10 0.71 0.71 0.00 
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FSite . J ^ f PLU Big Sink 2 3 ^ 5 30,USA t 
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f Wel lbore WB2/Job #1310463 * 

fee v ( L a l h a " 1 4 ) . 

Well #1H :-*: 

TVD Refer. KB @ 3383 OOu ft (Latshaw 1 4 ) | 

* MD Refere KB @ 3383 OOusft (Lat haw 14) f 

North Reference / i s . - * V Gnd f 

ISurveyiGatculat ioniMethod MinimumiCurvaturejcs^.-asshV.''-

j r ^ a t a i s e 

tmmmm„ 
! S i 

' • U K ' - w - -actual 

^ B ^ z i m u t M 

La t Phoenix WB2 MWD Survey 

17.120.00 92.90 178.90 

Project ion to TD 

Ver t ic i l 

•Deptft 

9.879.61 

+N S 

-7.482.81 

+E W, 

IVert icaj j 

^Section Rae y ^ ^ ^ , 
(Ui t t ) (VlOOusft)*, %r/100u<=ft» i 100u f j 

54.16 7.480.03 0.00 0.00 0.00 

:• Design-Annotations.;-;*** 'a 

V. It ("il l l fbc 'a l iCbordi r iatesf 
Depth W D e p t r r ^ ^ ^ g +E, W 

Cr innipm 

8,673.00 8,670.71 -22.96 12.21 Tie-on to WB1 

8,699.00 8,696.70 -22.58 11.76 First Phoenix WB2 MWD Survey 

17.069.00 . 9,882.19 -7,431.89 53.18 Last Phoenix WB2 MWD Survey 

17,120.00 9,879.61 -7,482.81 54.16 Projection to TD 

Checked By: Approved By: Date: 
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