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f P H O E N I X 
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r- • - 'i w—*rr-

.Company: 

Project 

Site 

Well 

Wellbore:" , ' 

Design: 

BOPCO L P \ . ^ \ N\ \ 'LocafCo-ordmate Reference 

r Eddy County NM (NAD27 NME) * t \ V \ \ ^TVDRefe rence * > 

^ PLU Big Sink 23 25 30 USA ^ ** MD Reference 4 

#1H ^ A \ ^ North Referpm-t^ ^ 

*|WB2/Job #1310463 f , * ^ \ " A \ l % \ ^ H ? t h o ( l ' 
.Survey (Lat h a v / l 4 ) \ ^ ^ \ \ ^ « a b a s e l ^ ^ * s 

• jWel l#1H 

,i KB @ 3383 OOu ft (Lat haw 14) 

' | K B @ 3383.00usft(Latshaw:i4). . 

J G r l d 

*> Minimum'tCurvature** 

GCRDB * 

/ • 
* / • 

Project . ' . „•> ! Eddy County,NM(NAD27''NME) V j ^ - ^ - l « V _ v I T >" ~r t f - - w - f — ̂  «vMtt-. ^iw^i? r*"r * lwr 

Map System: 

Geo Datum: 

Map Zone: 

US State Plane 1927 (Exact solution) System Datum: 

NAD 1927 (NADCON CONUS) 

New Mexico East 3001 

Mean Sea Level 

•»»"".• Err1"- .r , / •," 

Site Posi t ion: 

From: 

Posit ion Uncertainty: 

Map 

0.00 usft 

Northing: 

Easting: 

Slot Radius: 

408,632.20 usft 

647,221.80 usft 

13-3/16 " 

Latitude: 

Longitude: 

Grid Convergence: 

32° T 21.19180 N 

103° 51'28.02580 W 

0.25 ° 

iweiife$:|;-x,v{j|^ 

Well Posi t ion +N/-S 0.00 usft Northing: 408,632.20 usft Latitude: 32° 7'21.19180 N 

+E/-W 0.00 usft Easting: 647,221.80 usft Longitude: 103° 51'28.02580 W 

Posit ion Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,361.00 usft 

i..r.s, - • v ' " 

iweiipore/,' ;f-jt,y» 
t^^^^bJtM0^|i5IS 

Magnetics , ib ip 'Xngle ^Sva> ' i ^ ^ V " 
: J i e S l S t : r e n i t h 1 " i . # ; * - ' ^ ^ » 

IGRF2010_14 01/14/14 7.39 59.98 48,266 

ijDesig'njI. • r"*',. jj;> •.' •• S 'u jS^^ (Latehaw i4 ' )y- , ' l . • 

Audi t Notes: 

Version: 1.0 Phase: ACTUAL Tie On Depth: 8,673.00 

Vertical Sect ion: ,^ Y-i\C+ "."-'"i ' " v D e p t h I 

( 
+E/yw i-

^V:;fj* ',.tf;(usft)^.« 
*. ^ Directior 

0.00 0.00 0.00 177.97 

Date 04/04/14 

a (u"f«) Survey ( W e l . b o r e ^ ^ ' 

I 

Survey Program* . : 

From Tool Name „ Descript ion 

1,241.00 8,673.00 Phoenix WB1 MWD Survey (WB1/Job #13 MWD 

8,673.00 17,120.00 Phoenix WB2 MWD Survey (WB2/Job #13 MWD.. 

MWD - Standard 

MWD - Standard 

Survey,: 

Measured 

- . Depth ' : 

' (usft) 
Inclination 

n 
Azimuth 

n 

Cv; v . , 
v % • g- \ 

Vertical! - s\ 

\ Septh *^ ' 

V 

+N/-s; 
' (usft) 

T 

+E/-W 

1,210.00 

1,241.00 

1,336.00 

1,525.00 

1,716.00 

1,810.00 

2,001.00 

2,191.00 

2,381.00 

2,571.00 

2.53 

2.50 

2.40 

2.30 

1.70 

1.60 

0.20 

0.40 

0.40 

1.70 

0.00 

17.60 

13.60 

14.00 

27.40 

43.10 

123.60 

82.90 

84.40 

113.10 

1,209.77 

1,240.74 

1,335.65 

1,524.49 

1,715.37 

1,809.34 

2,000.31 

2,190.31 

2,380.30 

2,570.27 

V ( u s f t ; ^ ^ ^ , { ( u s f t ) 

0.00 

1.33 . 

5.24 

12.76 

19.00 

Vertical 

Section 

(usft) 

„ Dogleg 
Rate 

(°/1 OOusft) 

Bui ld 

Rate 

(°/1 OOusft) 

Turn 

.Rate; 

(°/100u ft) 

0.00 

0.20 

1.30 

3.15 

5.38 

21.19 

22.96 

22.85 

23.00 

21.96 

6.92 

9.02 

9.95 

11.27 

14.52 

0.00 

-1.32 

-5.19 

-12.64 

-18.79 

-20.93 

-22.62 

-22.49 

-22.59 

-21.43 

0.00 

2.48 

0.21 

0.05 

0.40 

0.49 

0.83 

0.15 

0.01 

0.72 

0.00 

-0.10 

-0.11 

-0.05 

-0.31 

-0.11 

-0.73 

0.11 

0.00 

0.68 

0.00 

56.77 

-4.21 

0.21 

7.02 

16.70 

42.15 

-21.42 

0.79 

15.11 
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Phoenix Technokij.y Services 
PHOENIX , 
TECHNOLOGY SERVICES 

iCompany: '• s BOPCO, LP: 

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

!sitej . v ; ; ;tP;LU;Big Sinks 23-25-30 USA 

weii: ' V V # J H ' . ' \ r

r - [ • '• ' ;; 

Wellbore: > 'wB2/Job #1310463 .. 

Design:; . . Surveys (Latshaw"14) 

\ 1^^^»'&^U)pl'.p.«uc^riiit^te Reference: 

» \ *«* V A?.MD!Referenc.'.'S/»: .<• i •„•,", 
•i'NorthiReference: 

. Survey Calculation Method: 
i " • ' > > *;' 

Databases* • c ft 
_ j V • 

IWell'SlVt", ^ ' . 

«J KB @ 3383.00usft jCatshaw 14) 
: jKB @ 3383.OOusft (Latsriaw'l4) 

| Grid'" _ ' * • • ' ••« ,. :' •' 

' Minimum Curvature * 

.' GCRDB '• . 

Survey 

Measured * 
Depth 

. (usft) * 
'° +E/-W 
v * . (usft) 
'•V' '•, 1 • 

Vertical. 
"Section 

(usft) • 

Dogleg 
? Rate 

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 •v-.-9.i6.j-.'.-: - 53.88 11.06 0.01 0.00 0.42 

5,251.00 0.90 213.00 5,249.25 -'C:38-' '•:'•. 53.18 12.26 0.15 0.11 7.16 

5,346.00 0.90 219.20 5,344.24 -11.58 "•.•' v.- 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 
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Phoenix Technology Services 

Survey Report 
f.t\ PHOE 
1* T t C H N O ' - C 

PHOENIX • 
TECHNOLOGY SERVICES 

I 
I 

Company ' * •* , 
Project 

Site J 

Well 

Wellbore: • ̂  
Design: • 

BOPCO LP r ^ 

j Eddy County NM (NAD27 NME) 

'pLU Big Sink 23 25 30 USA 

4#1H t 

|wB2/Job#1310463 i'i 

[Survey (Lat haw 14) "* 

•<5r-^—i—•— ~ 
Local Co-ordinate Reference:. 

TVD Reference x 

Well#1H "X 

MD^Reference % 

NorthNReference » 

Survey Calculation Method 

Database 

KB @ 3383 OOu ft (Lat haw 14) 

KB @ 3383 OOu ft (Lat haw 14) 

Gnd r ( " ^ S ' , 
Minimum Curvature *• * \ 

GCRDB ' \ «v " * J' 
Survey 

Measured 

Depth Inclination Azimuth 
-*• (u ft) ; <-» * /°* 1 * 

Vertical , 

-\Depth v ^ y S r 

• ( " S f t j ^ <US?>, . (°J ,(?) 
+E/W 

(u ft) 

"Vertical r 

Section 

(usft) 

Dogleg,, t Build 5#" 

Rate Rate 

(°/100u ft) niOOusft)1 ft? t ' / f 

-— — -H*T»"-

Turn 

Rater ' 
/lOOusft): 

6,867.00 

6,962.00 

0.60 258.80 

0.40 238.10 

6,865.01 

6,960.00 

-25.43 

-25.70 

33.14 

32.37 

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 

| J •' T ie T on t o S V B l - ; •. Iri, . I ' 'l:'£'x ' j . ' ; * » . . , ' " • ' « . V : .: w " * ' v . : * . i . •!fi.ra = \ '^1,'., .r-'"V* rM'*. I 
8,699.00 1.30 305.90 8,696.70 -22.58 11.76 22.98 0.83 0.00 -36.54 

(T, V : Firs i :phdenixiWB2!MWD Survey" .. l'"y$ 

• - . / 
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 8 PHOENIX 

TECHNOLOGY SERVICES 

•Company 4 s ^ BOPCO L P 

Project Eddy County NM (NAD27 NME) 

S i te : , * " • *< ;1 PLU Big Sinks 23-25-30 USA -

Well #1H 

Wellbore * WB2/Job #1310463 

Design: • w . iSurveys (Latshaw 14)-. . 

\ \ * \ \ j Local Co ordinate Reference:; 

: \ V N w D Referenc- " 'V1' : \ . v ^NnVD Reference 

MD Reference:*V 

North Reference:; 

Survey Calculation Method: 

Database: "v>-- i* • •' • 
, ., , S _ 

1 — , r •• -
j W e l l # 1 H , 

*•' KB @ 3383.OOusft (Latshaw,14) < 

• \ KB'@ 3383.00usft.(Latshaw 14) 

i G n d «.* 
| Minimum Curvature * 
I GCR DB 

/'// 

A 

Survey 

Measured • 

Depth 

(u ft) 

V 
Inclination 

(°) 
Azimuth 

r (°) 

Vertical • 

^ DepthI * W s W 
\ \ ( u V s f t ) \ N \ \ ( U r 

'+E/-W 

(u ft) 

Vertical 

Section 

(usft) 

Dogleg 

Rate 

("/lOOusft)* 

Bui ld 

Rate 

(°/100usft) 

Turn 

Rate t 

(°/1 OOusft) 

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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Phoenix Technology Services 
? i ..* *' 

Survey Report f ] PHOENIX 
\ P M TECHNOLOGY SERVICES 

<f _ . _: ... 
Company: 

Project: • 

Site: 5 

Well : • 

Wellbore: 

Design: -

BOr jCOlL P 

F.ndy County. NM-(NAD27- NME) 

PLU'BigtSihks 23-25-30 USAV, ,.; 

#1H , ^ i 

|wB2/Jbb f #.1310463. • 

iSurveys:(Latshaw 14) 

• v r ~ ^ — — = s v " — • ~ 
Local Co-ordinate Reference Well #1H 

6. S - A ! T ^ 

T V D R e f e r e n c e ^ 

MD Reference . 3 1 1? 

North.Reference:* V 

Survey Calculation Method 

feDatabase:^'"' 

%^1KB( i 3383 OOu ft (Lat haw 14) » « „ 

( KB @ 3383 OOu ft (Lat haw 14) 

* " find t Grid 
.'' . t • • 

.»{.Minimum Curvature 

^ GCR DB 

A 

Survey 

Measured . 

Depth - <! 

(usft) 
-Inclination, 

5 v ,n* 
Azimuth 

n 

Vertical V 

Depth \ ^ W S J £ f c V < E ' w 

'Niusft)* f. \~ a m ^ g ^ .usft) 

.Vert ical ' 
fe~.". -' •"felM^p 

Section -

(usft) 

Dogleg 

Rate 

(°/100u ft) 

Bui ld 

• Rate -

("/lOOusft) 

Turn /* 

Rate , 

(°/1 OOusft) 
~_ . 

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 88.50 181.00 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 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 i j . • 12/0 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'^?ft 32.14 6,742.74 1.68 0.53 1.60 
16,476.00 91.40 176.50 9,904.19 • '-6.839,66'*- ' : V 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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Phoenix Techndtoqy Services 
•Survey Reisart 

r i P H O E N I X 1 
\ M TECHNOLOGY. SERVICES 

'—f 1 *c 
Company: 

Project: 

Site 
.?« . .^n • ~#:: 
Well 
Wellbore: 
Design::-: 

„ BOPCO L P * 

, j Eddy County NM (NAD27 NME) 

». PLU Big S nk 23 25 30 USA 

f t 

#1ht 

* WB2/Job #1310463 
* s # 

Surveys. (Latshaw-14)i 

t \ x N o r t h m f r r i i n i 

''r :Calcu'iatloh Method: 

(Latshaw.14). 

(Lat haw 14) , 

„ s f ' North R( 

< \ \ T Survey ( 

Database 

T Grid t> 1 

* f 
• t.Minimum. Curvature *: 
\M:'-.'^tLi^K ^t?',:,.,̂  
j G C R D B „ f 

Vertical Dogleg 

+E/ W Section *Rate 

(usft) 

Dogleg Build Turn 

*Rate Rate Rate 

(7100u ft) (°/100usft) ("/100U ft) 
• » . ' t i i ^ . . . . . 

..iTurrvJjS 

*> - t 

Survey 

Depth.: 

(u ft) 

lina 

Cf 
' Inc l inat ion. • Azimuth 

Vertical <0* \ 

Depth. \ > +N/.S 

"(usft) \ ^ (usft) \ \ (u ft) 

> Last Phoenix WB2 MWD Survey ™1T"f\ » v? "«• * , r v.».: ..." \ 
17.120.00 92.90 178.90 9.879.61 -7.482.81 54.16 7.480.03 0.00 0.00 0.00 

i Projection to TD zzszrxs; *, " ... i n 

Design Annotat ions 
0 ^-^ ^ 

? j - 1 . © • • %• ^ « > * * :• 9 ' : t i - •: 
Mea ured Vertical 

Depth Depth 

(usft) ( (usft) 

Y ,̂>>d>v 
Local Coordinates 

' | S 1 
usft)V 

•N/-S + E / W , 

(usft) Comment 

8.673.00 

8,699.00 

17,069.00 

17,120.00 

8.670.71 

8,696.70 

9,882.19 

9,879.61 

-22.96 

-22.58 

-7,431.89 

-7,482.81 

12.21 Tie-on to WB1 

11.76 First Phoenix WB2 MWD Survey 

53.18 Last Phoenix WB2 MWD Survey 

'54.16 Projection to TD 

Checked By: Approved By: Date: 
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Ve r t i ca l S e c t i o n at 179.82° (500 us f t / i n ) 

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

Wellbore: WB2/Job #1310463 
Design: Plan #5 02-24-14 

Rig: Latshaw 14 

PHOENIX 
TECHNOLOGY SERVICES 

Az imuths t o Gr id Nor th 
True No r th : -0.25" 

Magnet ic Nor th : 7.14* 

Magnet ic Field 
S t reng th : 48266.2snT 

Dip A n g l e : 59.98 ' 
Date: 01/14/2014 

Model : IGRF2010 14 

KB @ 3383 OOusft (Latshaw 14) 

W E L L D E T A I L S 

•N/-S 
0.00 

-E/-W 
0.00 

Northing 
408632.20 

Ground Level: 
Easting 

647221.80 

3361.00 
Latittude 

32* T 21.19180 N 
Longitude 

103* 51'28.02580 W 

S E C T I O N D E T A I L S 

>c MD Inc Azi TVD 
9337,00 1.30 2 69.10 9 334.58 
9380.00 1.68 280,37 9377.57 
9965.99 70.00 179.74 9828.75 

10165.99 70.00 179.74 9897.15 
10334,62 90.24 179.74 9925.95 

*N/-S 
-23.37 
-2327 

-337,51 
-525.45 
-690.72 

-E/-W 
0,96 

-0.15 
•8,41 
-7.56 

TFace VSect Target 
0.00 23.38 

43.36 23,27 
-101.23 337.49 

0.00 525.42 
0.00 

Annotation 
Tie-on to Pilot Hole 
KOP, 12V10O Build 
200' Hold at 70 * Inc, 179.74* Azm 
Begin 127100' Build 
LP, Hold 90.24* Inc. 179.74* Azm 

179.74 9898.00 -7487.50 23,90 0.00 0.00 7487.54 PBHL-BS 23-25-30 #1H v5 TD at 17131.53 

Name TVD -N/-S 
PBHL-BS 23-25-30 #1H v59898.00 -7487.50 

- plan hits target center • 

*E/-W 
23.90 

D E S I G N T A R G E T DETAILS 

Northing Easting 
401144.70 647245.70 

Longitude Shape 
103* 5V 28.13201 W Rectangle (Sides: L20.00 WtOO.OO 

L E G E N D 

.... # I H , WB2/Job #1310463, Surveys (Latshaw 14) VO 

#1H, WB1/Job #1310463, Surveys (Latshaw 14) VO 

#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) 

Ell ipsoid: Clarke 1866 
Zone Name: New Mexico East 3001 

Local Origin: Well #11-1, Grid North 

Latitude: 32° 7' 21.19180 N 
Longitude: 103* 5 T 28.02580 W 

Grid East: 647221.80 
Grid North: 408632.20 

Scale Factor: 1.000 

Geomagnetic Model: IGRF2010_14 
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° 

F O R M A T I O N T O P D E T A I L S 

TVDPath UDPath Formation DipAngle DipDir 
9602.67 9614.15 2nd Bone Spring Sand -0.24 179.77 
9917,52 12385.26 Target -0.24 179.77 
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G T I 
GYRO lECrWOLOGESi 

NM OIL CONSERVATION 

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, Longitude: -103.51 

GRID North is 0.44 Degrees East of True North 

VS-Azi: 0.00 Degrees 

VAUGHN ENERGY SEI 

Measured 
Depth 

FT 

ARTESIA DISTRICT 

JUL 0 9 20M 

RECEIVED 

Incl 
Angle 
Deg 

Depth Reference : RKB = 22 Feet 

DRILLOG HA GYRO SURVEY CALCULATIONS 
Filename: ...3 25 30 usa 1h_gyro 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 

Drift 
Direction 

Deg 
TVD 
FT 

+N/-S 
FT 

+E/-W 
FT-. 

Vertical 
Section 
.. FT 

Closure 
Distance 

FT 

Closure 
Direction 

Peg 

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 
-0̂ 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 



Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Deg 
TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Vertical 
Section 

FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 
Severity 
Deg/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 
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