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Phoenix Technology Services 
Survey Report PHOENIX 

TECHNOLOGY SERVICES 

.!Company:: Apache Corporation 

P r^ec t ^ ' ; - v> i - : Eddy County, NM (NAD27 NME) 

;site:V'- ;:rf 

well::; ": ' •.">•} #51 

'•• Tony Federal 

'WeJIbSre:; * ; v'.WB1/Job#1410678 

VDe l̂Vn:V..' V I Surveys (Capstar 118) 

1; Local Co-ordinate Reference:, 

fTVD Reference 

MD Reference 

I North Reference 

n 

i Weil #51 

: KB @ 3761.00usft (Capstar 118) 

^.survey.Calculatiom Method:-

'.Database: .. 

\ KB @ 3761.OOusft (Capstar 118) 

1 \ Grd 

M n mum Curvature 

••' GCR DB 

Project~ '• ' Eddy County, NM (NAD27 NME) 

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

• r •- •- - - ."rt-sri 

System Datum: Mean Sea Level 

Site. "' Tony Federal 

Site Position: 
From: 
Position Uncertainty: • 

Map 

Northing: 
Easting: 

0.00 usft Slot Radius: 

666,516.20 usft Latitude: 
628,898.80 usft Longitude: 

13-3716" Grid Convergence: 

32° 49' 53.88921 N 
103" 54' 49.29676 W 

0.23 ° 

•^jfi.v,,':^-'.';'',, - '[ #51 
. . . . . . . , ™ v - w , - , . „ . . . . - — . . , — . . . . . . . . . . . . . . . . . « . . - . — „ . . • . . 

Well Position +N/-S 0.00 USft Northing: 666,215.00 usft Latitude: 32° 49' 50.85266 N 

+E7-W 0.00 usft Easting: 630,319.50 usft Longitude: 103° 54'32.66061 W 

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,750.00 USft 

-WeHbore!..':' 

"'• ..VMod'eljNajn^}; ' 

8GGM2013 

Sample.Date: V ; v'Declihationre^C'i; , ' ' ' V V 

••" " s ^ S J V • o -v • •. • • • . & % L V * ! K S K T ? ' . - if*, V v 
04/15/14 7.56 

pip;Angler'> "„. t j & t r,.:. ^leld'Strengthj,.; t)<A-:;, : ^ , 

60.61 48,634 

^pesign^'. •'."/'y;,,.-'-*, •'• Surveys (Capstar 118) 
= 7 - : - ' - A ^ . 

Audit Notes: 

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00 

Veftl'calSectioh: j *. 
''• * . , :. V. '• , ''f- "' .<v,'. 

, ' : T^p t i vF 

0.00 0.00 0.00 

V vi^ --tsr̂  ^^wction: ̂ . i..,'J.\-.
,..<i-

jA-

181.46 

SurveyiProgram. v**> 

From To 

Date 05/12/14 1 

ft ^ 5,f ^ 

(u ft) (u ft), Survey (Wellbore) Tool Name *" De crlptlon 

50.00 300.00 Gyro Survey (WB1/Job #1410678) MWD MWD - Standard 
338.73 6,405.00 Phoenix MWD Survey (WB1/Job #141067 MWD MWD - Standard 

Survey 

i J 

1 

. Measured: ,r ,< Vertical 
s* » Vertical Doglegs ^ Build 

Rate Rate ^ f 

(°/100u ft) ^"UOOu ft) ^ 

Turrf i t ^ 
*• Depth \ 

(u ft) t 
-Inclination'.'1 

* <> , 

Azimuth r 

4.i'K^.^,t-'^'>iU!,'rj£*> 

•> v.f^.: ,'Xjfii!f.»*:(;*J-f" 

Depth 

f (u ft)/ 5 1 

+N/S 
(u ft) < 

+E/ W Section s-
> (u ft) (u ft) 

* i , k . 'i h j - w 

Doglegs ^ Build 
Rate Rate ^ f 

(°/100u ft) ^"UOOu ft) ^ 
Rate* 

(°/100u ft) 

0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
50.00 0.51 354.08 50.00 0.22 -0.02 -0.22 1.02 1.02 0.00 

100.00 0.67 10.50 100.00 0.73 0.01 -0.73 0.46 0.32 . 32.84 
150.00 0.93 3.03 149.99 1.42 0.08 -1.42 0.56 0.52 -14.94 
200.00 1.72 340.39 199.98 2.53 -0.15 -2.53 1.87 1.58 -45.28 

250.00 2.75 334.91 249.94 4.33 -0.91 -4.30 2.10 2.06 -10.96 
300.00 3.36 332.40 299.87 6.71 -2.10 -6.66 1.25 1.22 -5.02 

Tie-on to Gyro Survey 
338.73 3.80 329.90 338,52 8.83 -3.27 -8.74 1.21 1.14 -6.45 
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OPwcs U'li.'.;-;; PH< 

Phoenix Technology Services 
Survey Report PHOENIX 

TECHHOLOOY SERVICES 

Company:; 

Project 

Site 

Apache Corporation 

Eddy County. NM (NAD27 NME) 

„.( Tony Federal 

(.i?#51 Well: :• 

Wellbore ^ t <• WB1/Job#1410678 

Design , ' l ! Survey (Cap tar 118) 

Survey " 

^D^pth' „- i iwhnSion* A z t m u t h ^ ^ 'Depth * * •*» S ftS£ 

(usrt,, i > n / ,<<%«V » * < " I « t t 

Vertical)., 

Well #51 

g KB @ 3761 .OOusft (Capstar 118) 

| KB @ 3761.OOusft (Capstar 118) 

Grid 

Minimum Curvature 

5* GCR DB 

+E/ W7 

* > ft) 

Dogleg 

Rate 

Build 

< * Rate' i 
(°/100u ft)r (°/100u ft) t, 

Turn 

Rate f i f 

(•71 OOu ft) ' 

First Pnoemx Mv/VD Survey 

367.29 ' 3,70 329.50 367.02 10.44 -4.21 -10.33 0.36 -0.35 -1.40 

396.39 3.10 . 322.70 396.07 11.88 -5.16 -11.74 2.48 -2.06 -23.37 

427.27 2.40 310.80 426.91 12.96 -6.16 -12.80 2.91 -2.27 -38.54 

457.69 2.20 296.30 457.31 13.64 -7.16 -13.45 2.02 -0.66 -47.67 

487.25 1.90 285.70 486.85 14.02 -8.14 -13.81 1.63 -1.01 -35.86 

516.86' 1.30 274.00 516.45 14.18 -8.95 -13.95 2.30 -2.03 -39.51 

559.57 1.00 235.60 559.15 14.00 -9.74 -13.75 1.89 -0.70 -89.91 

602.25 1.00 212.70 601.83 13.48 -10.25 -13.21 0.93 0.00 -53.66 

687.62 1.00 206.40 687.18 12.18 -10.98 -11.90 0.13 0.00 -7.38 

773.02 1.60 160.70 772.56 10.39 -10.92 . -10.11 1.35 0.70 -53.51 

858.43 2.00 154.40 857.93 7.92 -9.88 -7.67 0.52 0.47 -7.38 

943.76 2.20 147.50 943.20 5.20 -8.36 -4.98 0.38 0.23 -8.09 

1,029.09 2.40 156.40 1,028.46 2.18 -6.76 -2.01 0.48 0.23 10.43 

1,114.55 2.10 177.70 1,113.86 -1.03 -5.98 1 1 8 1.03 -0.35 24:92 

. 1,199.99 2.30 177.80 1,199.24 -4.30 -5.86 4.45 0.23 0.23 0.12 

1,285.52 2.80 178.20 1,284.68 -8.11 -5.72 8.25 0.58 0.58 0.47 

1,370.95 3.20 ' 174.70 1,369.99 ' -12.57 -5.44 12.70 0.51 0.47 -4.10 

.1,456.26 3.50 173.90 1,455.16 -17.53 -4.94 ' 17.65 0.36 0.35 -0.94 

1,541.67 3.90 178.80 1,540.39 -23.02 -4.60 23.13 0.60 0.47 5.74 

1,627.12 3.90 180.00 1,625.64 -28.83 -4.54 28.94 0.10 0.00 1.40 

1,712.56 4.00 178.90 1,710.88 -34,72 -4.49 34.82 0.15 0.12 -1.29 

1,797.87 3.60 182.20 1,796.00 -40.37 -4.53 40.47 , 0.53 -0.47 3.87 

1,883.31 .3.60 184.20 1,881.27 -45.73 -4.83 45.83 0.15 0.00 2.34 

1,968.73 3.90 183.60 1,966.51 -51.30 -5.21 51.42 0.35 0.35 -0.70 

2,054.18 3.80 183.20 2,051.77 ' -57.03 -5.55 57.15 0.12 -0.12 -0.47 

2,139.62 3.50 182.70 2,137.03 -62.46 -5.83 62.59 0.35 -0.35 -0.59 

2,224.98 3.60 181.80 2,222.23 -67.74 -6.04 67.87 0.13 0.12 -1.05 

2,310.32 3.80 181.60 2,307.39 -73.24 -6.20 73.38 0.23 0.23 -0.23 

2,395.81 4.10 ' 181.40 2,392.68 -79.13 -6.36 79.27 0.35 0.35 -0.23 

2,481.24 3.70 183.70 2,477.91 -84.94 -6.61 85.08 0.50 -0.47 2.69 

2,566.66 3.80 181.30 2,563.15 -90.52 -6.85 90.66 0.22 0.12 -2.81 

2,652.00 4.00 179.90 2,648.29 -96.32 -6.91 96.46 0.26 0.23 -1.64 

2,737.13 3.90 180.60 2,733.22 -102.18 -6.93 102.33 0.13 -0.12 0.82 

2,822.85 4.20 180.60 2,818.73 -108.24 -7.00 108.38 0.35 0.35 0.00 

2,908.30 4.00 180.30 2,903.96 -114.35 -7^05 114.49 0.24 -0.23 -0.35 

2,993.73 3.70 180.60 2,989.19 -120.08 -7.09 120.22 0.35 -0.35 0.35 

3,079.17 4.00 181.20 3,074.44 -125.82 -7.18 125.96 ^ 0.35 0.35 0.70 

3,164.47 4.40 177.80 3,159.51 -132.06 -7.12 132.20 , 0.55 0.47 -3.99 
3,249.94 4.30 178.60 3,244.74 -138.54 -6.91 138.67 0.14 -0.12 0.94 
3,335.46 4.00 . 177.10 3,330.03 -144.73 -6.69 144,85 ' 0.37 -0.35 -1.75 
3,437.00 4.00 178.40 3,431.32 -151.80 -6.41 151.92 0.09 0.00 1.28 
3,485.00 4.12 178.46 3,479.20 -155.20 -6.31 155.31 0.25 0.25 0.13 
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Phoenix Technology Services 
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P H O E N I X 
TECHNOLOGY SERVICES 

Company: 

Project:.; • •• 

Site 

Well 

.Wellbore:; 

Design 

: Apache Corporation 

•t Eddy County. NM (NAD27 NME) 

* Tony Federal 

#51 

* WBI/Job #1410678 

> Surveys (Capstar 118) 

3iUocaliCo-ordlnateiReference:'^v. 

TVD|Reference 

MD Reference s. 
\ North Reference 

f.Sujwey;.Calculatlon|Method:i,>,v" ;s 

^Database ^ i ' 1 i,J'r 

* Well #51 

, ' | KB @ 3761.OOusft (Capstar 118) 

' KB @ 3761 OOusft (Capstar 118) 

'4 Grid 
«Sj Minimum Curvature 
:4 GCR DB 

survey. 
t 

Measured'' 
Depth % 

(u ft) 

u p * %1 

slnclinationfi"-"" Azimuth t 

^Vertlcalr" 
iDepth +N/S 

(usft) 
+E/W 

'.(usft) 

Vertical 
Section, 
t(usft) 

/Rate „ ^ Rate i ' Rate' t 

(°/ioousft), „ T'IOOU ttm... c/ioousft) jr *' 

3,518.79 4.20 178.50 3,512.90 • -157.65 -6.25 157.76 0.24 0.24 0.12 

3,604.08 2.80 177.80 3,598.03 -162.85 -6.09 162.96 1.64 -1.64 -0.82 

3,689.51 ' 2.60 177.10 3,683.37 ' -166.88 -5.91 166.97 0.24 -0.23 -0.82 

3,774.93 2.90 199.90 3,768.69 -170.84 -6.55 • 170.95 1.32 0.35 26.69 

3,860.24 .3.10 194.30 3,853.69 -175.11 -7.85 175.25 0.42 0.23 ' -6.56 

3,945.84 4.00 185.00 3,939.32 -180.32 -8.68 180.49 1.24 1.05 -10.86 

4,031.29 4.00 184.30 4,024.56 -186.26 -9.17 186.44 0.06 0.00 -0.82 

4,116.67 3.50 174.10 4,109.76 -191.83 -9.12 192.00 0.97 -0.59 -11.95 

4,202.07 3.60 175.30 4,195.00 -197.09 -8.63 197.25 0.15 0.12 1.41 

4,287.46 4.40 184.70 4,280.18 -203.03 -8.68 203.18 1,21 0.94 11.01 

4,372.91 4.10 182.50 4,365.39 -209.35 -9.08 209.51 0.40 -0.35 -2.57 

4,458.13 • 4.10 182.90 4,450.40 -215.43 -9.37 215.60 0.03 0.00 0.47 

4,543.41 4.10 180.60 4,535.46 -221.53 -9.56 221.70 0.19 0.00 -2.70 

4,628.83 4.00 181.40 4,620.66 -227.56 -9.66 227.73 0.13 -0.12 0.94 
4,714.26 4.10 183.50 4,705.88 -233.59 -9.92 233.76 0.21 0.12 2.46 

4,799.69 4.30 182.10 4,791.08 -239.83 -10.23 240.02 0.26 0.23 -1.64 
4,885.09 4.30 179.80 4,876.24 -246.24 -10.33 246.42 0.20 • 0.00 -2.69 
4,970.27 4.30 176.50 4,961.18 -252.62 -10.13 252.79 0.29 0.00 -3.87 
5,055.65 4.10 178.10 5,046.33 -258.86 -9.83 259.03 0.27 • -0.23 . 1.87 
5,140.67 4.20 179.20 5,131.13 -265.01 -9.68 265.17 0.15 0.12 1.29 

5,226.08 3.50 178.80 5,216.35 -270.75 -9.59 270.90 0.82 -0.82 -0.47 
5,311.50 ' 3.40 177.20 5,301.61 -275.88 -9.41 276.03 0.16 -0.12 -1.87 
5,396.90 3.00 178.70 5,386.88 ' -280.65 -9.23 280.79 0.48 -0.47 1.76 
5,482.30 3.10 183.70 5,472.16 -285.18 -9.33 285.33 0.33 0.12 5.85 
5,567.70 4.10 186.70 5,557.39 -290.52 -9.84 290.68 1.19 1.17 3.51 

5,653.11 .4.30 183.30 5,642.57 -296.75 -10.38 296.92 0.37 0.23 -3.98 
5,738,46 4.10 185.50 5,727.69 -302.98 -10.85 303.16 0.30 -0.23 2.58 
5,823.76 4.10 185.70 5,812.77 -309.05 -11.45 - 309.24 • 0.02 0.00 0.23 
5,909.19 4.20 179.20 5,897.98 -315.22 -11.71 315.41 0.56 • 0.12 -7.61 
5,994.61 4.10 179.10 5,983.17 -321.40 -11.62 321.59 0.12 -0.12 -0.12 

• 6,080.06 4.10 
6,165.55 3.90 

6,250.94 3.50 

6,360.00 3.30 

Last Phoenix MWD Survey 
6,405.00 3.30 

Projection to TD 

179.00 6,068.40 
178.20 6,153.69 

176.30 6,238.90 
179.90 6,347.77 

179.90 6,392.69 

-327.51 -11.52 

-333.47 -11.37 
-338.97 -11.11 
-345.43 -10.89 

-348.02 -10.89 

327.70 0.01 
333.65 0.24 

339.15 0.49 
345.60 0.27 

348.19 0.00 

0.00 -0.12 
-0.23 -0.94 

-0.47 -2.23 

-0.18 3.30 

0.00 0.00 
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iComp^ny:i i.' .c ' ' Apache Corporation 

'Prol¥ct^ ' : Eddy County, NM (NAD27 NME) 
HWJ^f V, :. 
• Site:;'"/' : ' , ' « V! Tony Federal 
••Well:V..; .,#51 
WeMDore^'V • WB1/Job #1410678 

.Design:, < * • S u r v e y s (Capstar 118) 

Design Annotations ; 

A 1 

Design Annotations ; 

A 1 
,,... • • •• .Measured -r« 'Vertical v ... ...LocahCoordinates - „:. «.. . • - • ..• ». "v . . . ; .?>7 - - . - V , ' ' . i . .(.-jps?^! -..,- ^ - > 

5 Depth ' DeptTi +N'̂ S ^ t +E/W 
(usft) (u ft) 

..,*:...««-•>•. ta . - ' . . ' . » , 7 i ' , - ' . i : t • ' - - i v . . . j j ' ^ i i .i .• „ \ 

u f ' . f . , • . . . . . . • . ^ . . , , 1 --a. • • , 

. " !(" «) (u ft) 
+N'̂ S ^ t +E/W 
(usft) (u ft) 

..,*:...««-•>•. ta . - ' . . ' . » , 7 i ' , - ' . i : t • ' - - i v . . . j j ' ^ i i .i .• „ \ 

Comment v „ 5 i 

300.00 299.87 6.71 -2.10 Tie-on to Gyro Survey 

338.73 338.52 8.83 -3.27 First Phoenix MWD Survey 

6,360.00 6,347.77 -345.43 -10.89 Last Phoenix MWD Survey 
i 

6,405.00 6,392.69 -348.02 -10.89 Projection to TD 

Checked By: Approved By: Date: 

Phoenix Technology Services 
. Survey Report PHOENIX 

TECHNOIOGY SERVICES 

f:.L'6cal Co^rdlria'te^Re Well #51 
LT^/n'itJif=>i'nV.i,": , . ^ ' « ->^ . i * j j : ' ~J KB @ 3761 .OOusft (Capstar 118) ^•jl/piReMencje:! 

j'Mp'Refereiice:. \ 

fjNphjiSeferehc'e:; ; 
S'*S:^^;?CtK*' 
ÎSuî jarVr̂ Ca ISjjIM'Uoni'nteMcMb}-; 

KB @ 3761.OOusft (Capstar 118) 
Grid 

"'•-.i'; Minimum Curvature 

:4s GCR DB 
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