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Apacha Corporation 

Eddy County. NM <NAD27 NME) 

Crow Federal 
Wotl:^v^J,j#42H 

Wellbore: V?. WB1 / Job #1512764

Deslgn:^", ^* j Surveys (Capstar 114)

{Local Coordinate Reference:,;_ _ _ Well #42H

fcTVO Reference:*^ v KB @ 3917.00usfl (Capstar 114)

k------- ' KB @ 3917.00usft (Capstar 114)

Minimum Curvature 

Compass 5000 GCR

mmx '■’SI EctdyjCourity, 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

Sitoj-T, V >:,

Site Position:

Crow Federal

Northing: 671.130.90 usft Latitude: 32* 50138.92796 N

From: Map Easting: 643,906.60 usft Longitude: 103* 51' 53.16689 W

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

Wolltt * V#42H -* * "......... ..........

Well Position +N/-S 0.00 usft Northing: 677,765.10 usft Latitude: 32* 51'44.81313 N

+E/-W 0.00 usft Easting: 636,347.70 usft Longttude: 103* 52’57.99551 W

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,906.00 usft

V'’ WB1/Job #1512794

1, : M *IVtacifl btl ca ,, \'1V' ’Model N^mo'^/'/,‘.'!;s^pirDalo('^ ’,^' ' ■' j>i*-» >* ' \,- Declination^. ' - ,k .’WfV- r:.
, ‘''"t?".ix-'.'.'AJ r- ■^-. Dlp Angto'v . .

•J\.y, ,t l> . »■.»•: -.' * <* •' h . sW

. " Field Strength*'-. '

BGGM2014 2/4/2015 ' " 7.51 60.63 48,546

iDo6lgh^^*'’^|‘;- v‘- Surveys (Capstar 114)

Audit Notes:

Version: 10 Phase: ACTUAL

Vortical Section: . 'DepthFrom (TVD)i': • , +N/-Si.

* i. wf*** >' * * • * , *'* r * I-»"r*«, k',M.£k

0.00 0.00

Tie On Depth:

,+E/-W -

0.00

0.00

Direction..

269.59

Survey Program j, \
[ ' 
r %<i‘ iFrom
I- vWfc;

. i • _ •
100.00

575.00

/••’V.'*?’"*/ ^ \\"t J> \r ; *N* * * ‘-x'V * ^ *1 . ’ • ' f*
' (usft) •v*’* Survey {Wellborn}> . ;..‘.Tool Namo1;.,, ' .•

y\ -h.- 'i /a .■•• ___
575.00 Gyrodata Gyro Survey (WB1 / Job #15127 NS-GYRO-MS

10,367.00 Phoenix MWD Survey (WB1 / Job #15127 PHX+MWD+BGGM

,f. : .* i .* '7 :v,:

1 '• • ’t ‘ .-4- *1 '■ ■
' ''■-''•'l .. *. ‘‘t.?' >i: j'■<

Description . ,1 . , ^

North sensing gyrocompassing m/s 

PHX+MWD+BGGM v3:standard declination

-,'S/Measured-'’'. 
'V:;}DoptiP’ i*- 

: £ ^'(usft)^ ■

,. ,-vjv / '/■ ,y.•
* . .'4''-:-' --.^^'
‘ ‘ Inclination fJY; Azimuth

SSsfii;
ife

-

mV: '■ - V'.1 ■ %V
: Ja! .tfji
♦N/-S' f‘«-e/-w;

(/■ ’J -r -i . , ' JI. .*■
Musft) >. ://■ 'y i (usft)1 ’

‘■Vertical' 1 Dogleg,,
> • L* .‘y'V* » *, 7 5
^Section ' Rater '
"(usft): ;>c.(*/100uBft]/

Build«.■
~;/VRate%t~ -f'. 

•.(•/IpOusft)^'*

> V'ri- 

*
j-,* Rate? *.. 
(•/ibo’usftj

kV-WV •

- ■
; 'X

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100.00 0.17 121.59 100.00 -0.08 0.13 -0.13 0.17 0.17 0.00

200.00 0.24 118.62 200.00 -0.26 0.44 -0.43 0.07 0.07 -2.97

300.00 0.28 115.04 300.00 •0,46 0.84 -0.84 0.04 0.04 -3.58

400.00 0.27 92.20 400.00 -0.57 1.30 -1.29 0.11 -0.01 •22.84

500.00 0.29 86.73 500.00 -0.57 1.79 -1.78 0.03 0.02 -5.47

575.00 0.41 89.19 574.99 -0.55 2.24 -2.24 0.16 0.16 3.28

He-on to Gyrodata Gyro Survey

690.00 0.40 69.60 689.99 -0.41 3.03 -3.03 0.12 -0.01 -17.03 r
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Company; '3 Apache Corporation

Projectf ' ' ^.1 Eddy County, NM (NA027 NME) 

■%'V>M Crow Federal 

Well;,*s. J:^%#42H 

Wellb'ore: a WB1 / Job #1512794
S' :rC p , >. : j

Design:^ fSurveys(Capstar 114) .

MD Reference
II.-.U B.»-----.....

I Well#42H

KB @ 3917.00usft (Capstar 114) 

K8 @ 3917.00usft (Capstar 114) 
ihce:i&4i»V Grid

Minimum Curvature 

Compass 5900 GCR

•sr *‘:r$?V 'V. l,'

T/ioousft)#';
■'.VC9W»>? '

* 1‘"

e •"

First Phoenix MWD Survey 

775.00 0.20 49.30 774.99 -0.21 3.42 -3.42 0.26 -0.24 •23.88

861.00 0.80 ' 302.70 660.99 0.22 3.03 -3.03 1.02 0.70 • -123.95

947.00 1.60 288.30 946.97 0.92 1.39 -1.39 0.99 0.93 -16.74

1,031.00 2.50 284.60 1.030.91 1.75 -1.50 1.49 1.08 1.07 -4.40

1,117.00 3.20 277.90 1,116.81 2.55 -5.69 5.67 0.90 0.81 -7.79

1,203.00 3.70 282.10 1,202.65 3.46 -10.78 10.76 0.65 0.58 4.88

1,288.00 3.90 278.10 1,287.46 4.44 -16.33 16.29 0.39 0.24 -4.71

1,374.00 4.40 279.60 1,373.24 5.41 -22.48 22.44 0.59 0.58 1.74

1,459.00 4.80 277.00 1,457.96 6.38 -29.22 29.17 0.53 0.47 -3.06

1,545.00 4.00 267.30 1,543.71 6.68 -35.79 35.74 1.27 -0.93 •11.28

1,630.00 3.50 264.00 1,826.53 6.27 -41.33 41.28 0.64 .-0.59 -3.88

1,718.00 2.40 259.70 1,714.41 5.67 -45.71 45.67 1.30 -1.28 -5.00

1,802.00 1,60 277.80 1,800.36 5.51 -48.67 ' 46.63 1.17 -0.93 21.05

• 1,887.00 1.20 283.80 1,885.34 5.89 -50.71 50.67 0.50 -0.47' 7.06

1,972.00 0.70 267.20 • "•1,970.32 6.07 -52.10 52.05 0.67 -0.59 -19.53

2,061.00 0.80 260.80 2,059.32 5.95 -53.25 53.21 0.15 0.11 -7.19

2,146.00 0.50 274.90 2,144.31 5.89 -54.21 54.16 0.40 -0.35 16.59

2,231.00 0.70 291.90 2,229.31 6.11 -55.06 55.01 0.31 0.24 20.00

2,317.00 0.90 287.00 2,315.30 6.50 -56.19 56.14 0.25 0.23 -5.70

2,403.00 1.00 280.00 2,401.29 6.83 -57.58 57.53 0.18 0.12 -8.14

2,488.00 0.80 262.80 2,486.26 6.69 -58.90 58.85 0.39 -0.24 -20 24

2,573.00 0.90 255.30 2,571.27 6.64 -60.13 60.08 0.18 0.12 -8.62

2,659.00 0.90 257.80 2,657.26 6.33 -61.44 61.40 0.05 0.00 2.91

2,747.00 1.20 265.30 2,745.24 6.11 -63.04 62.99 0.37 0.34 8.52

2,833.00 0.80 239.60 2,831.23 5.73 -64.45 64.41 0.66 -0.47 -29.65

2,918.00 1.00 235.40 2,916.22 5.01 -65.58 65.54 0.25 0.24 -5.18

3,004.00 1.00 230.20 3,002.21 4.11 -66.77 66.74 0.11 0.00 -6.05

3,089.00 1.00 241.90 3,087.19 3.28 -68.00 67.97 0.24 0.00 13.76

3,176.00 1.00 244.40 3,176.18 2.58 -69.38 69.36 0.05 0.00 2.81

3,263.00 1.10 249.70 3,261.16 1.98 -70.82 70.80 0.16 0.12 6.24

3,349.00 1.20 252.70 3,347.15 1.42 -72.45 72.44 0.14 0.12 3.49

3,448.00 0.90 243.20 3,446.13 0.76 -74.13 74.13 0.35 -0.30 -9.60

3,557.00 1.00 251.30 3,555.12 0.07 -75.00 75.80 0.15 0.09 7.43

3,643.00 0.90 249.50 3,641.10 -0.40 -77.14 77.14 0.12 -0.12 -2.09

3,728.00 0.70 237.80 3,726.10 -0.92 -78.21 78.21 0.30 -0.24 -13.76

3,814.00 0.90 233.40 3,812.09 -1.60 -79.19 79.20 0.24 0.23 -5.12

3,899.00 0.70 249.90 3,897.08 -2.17 -80.22 80.23 0.36 -0.24 19.41

3,985.00 0.70 239.70 3,983.07 -2.62 -81.16 81.18 0.14 • 0.00 -11.86

4,070.00 0.80 243.40 4,068.07 -3.15 -82.14 82.16 0.13 0.12 4.35

4,156.00 0.30 49.10 4,154.06 -3.27 -82.51 82.53 1.27 -0.58 192.67

4,326.00 0.60 52.90 4,324.06 -2.44 -81.46 81.48 0.18 0.18 2.24

4,411.00 0.40 45.20 4,409.05 -1.96 -80.90 80.91 0.25 -0.24 -9.06
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iCompanyiK.'-frf!$ Apache Corporation

Well
*Wellbore:$«l
I.V MCT T' t,.,Design:^ ’$,3

•dsi
site

Eddy County. NM (NAD27 NME)

JLocal • ........ .. • -------------
cirri- f-TVD

#1512794 

Surveys {Capstar 114)

OOusft(Capstar114)

. MD Reference:;,KB @ 3917.00usft (Capstar 114)

Survey^Calciijatlon Method: Minimum Curvature

..........-

4.497.00 0.30 55.50 4,495.05 -1.62 •80.50 80.51 0.14 -0.12 11.98

4,563.00 0.20 28.10 4.581.05 -1.38 •80.24 80.25 0.18' -0.12 •31.88

4,668.00 0.30 41.20 4,666.05 -1.07 -80.03 80.03 0.13 0.12 15.41

4,754.00 0.20 14.60 4,752.05 -0.75 -79.84 79.84 0.18 -0.12 -30.93

4,642.00 0.20 42.10 4,640.05 •0.49 -79.70 79.70 0.11 0.00 31.25

4,927.00 0.10 66.60 4,925.05 -0.35 -79.53 79.53 0.14 -0.12 28.82

5,013.00 0.30' 35.70 5.011.05 -0.14 -79.33 79.33 0.26 0.23 -35.93

5,098.00 0.30 36.70 5,096.05 0.22 -79.07 79.06 0.01 0.00 1.18
5,163.00 0.00 7.80 5,161.05 0.36 -78.97 78.96 0.46 -0.46 0.00

5,221.00 1.40 259.60 5,219.04 0.23 -79.66 79.66 2.41 2.41 0.00

5,264.00 5.60 261.10 5,261.85 -0.19 -82.25 82.25 9.77 9.77 3.49

5,307.00 10.90 263.00 5,304.49 -1.01 -68.37 88,37 12.34 12.33 4.42

5,350.00 16.40 264.80 5,346.26 -2.06 -9B.46 98.47 12.83 12.79 4.19

5,392.00 21.90 265.40 5,385.92 -3.22 -112.18 112.20 13.10 13.10 1.43

5,434.00 25.60 263.80 5,424.36 -4.83 -129.01 129.04 8.94 8.81 -3.81

5,477.00 29,20 • 262.70 5,462.53 -7.17 -148.66 148,71 8.45 8.37 -2.56

5,519:00 34.10 260.70 5,498.27 -10.37 -170.45 170.52 11.93 11.67 -4.76

5,562.00 39.70 260.10 5,532.65 -14.69 -195.90 196.00 13.05 13.02 -1.40

5,604.00 45.90 260.80 5,563.45 -19.41 -224.03 224.16 14.81 14.76 1.67

5,647.00 52.20 260.40 5,591.62 -24.72 -256.05 256.22 14.67 14.65 -0.93

5,690.00 55.10 262.70 5,617.10 -29.79 -290.30 290.51 8.00 6.74 5.35

5,731.00 57.50 265.00 5,639.85 -33.44 -324.21 324.44 7.49 5.85 5.61

5,772.00 60.60 268.00 5,660.88 -35.57 -359.33 359.56 10.21 8.05 7.32

5,815.00 66.00 270.20 5,660.12 -36.15 -397.76 398.01 12.93 12.09 5.12

5,857.00 69.30 272.80 5,696.10 -35.13 -436.58 436.82 9.72 7.86 6.19

5,900.00 75.10 275.00 5,709.24 -32.33 -477.41 477.63 14.34 13.49 5.12

5,943.00 80.90 276.50 5,718.17 -28.11 -519.24 519.42 13.91 13.49 3.49

5,966.00 87.20 276.10 5,722.63 -23.42 -561.73 561.86 14.68 14.65 -0.93

6,026.00 90.10 276.00 5.723.64 -18.89 -604.47 604.59 6.75 6.74 -0.23
8,115.00 91.60 275.60 5,722.37 -10.20 -690.02 690.07 1.61 1.74 -0.47

6,189.00 93.10 273.80 5,718.92 -3.33 -773.66 773.66 2.79 1.79 -2.14

6,265.00 92.40 270.40 5,714.79 -0.18 -859.49 859.47 4.03 -0.01 -3.95

6,370.00 92.70 270.70 5,711.01 0.64 -944.40 944.37 0.50 0.35 0.35

6,455.00 92.50 270.60 5,707.16 1.60 -1,029.31 1,029.27 0.28 -0.24 -0.12

6,541.00 92.30 270.70 5,703.56 2.57 -1,115.23 1,115.18 0.26 -0.23 0.12

6,629.0 0 92.00 270.70 5,700.25 3.65 -1,203.18 1,203.10 0.34 -0.34 0.00

6,715.00 91.30 268.40 5,697.78 2.97 -1,289.11 1,289.06 2.79 -0.81 -2.67

6,801.00 90.10 267.30 5,698.73 -0.25 -1,375.04 1,375.01 1.89 -1.40 -1.28

6,886.00 69.90 267.30 5,696.73 -4.26 -1,459.95 1,459.94 0.24 -0.24 0.00

6,972.00 89.60 266.90 5,697.10 -8.61 •1,545.84 1,545.86 0.58 -0.35 -0.47'

7,057.00 90.10 267.40 5.697.32 -12.83 -1,630.73 1,630.78 0.83 0.59 0,59

7,143.00 90.80 268.40 5,696.65 -15.99 •1,716.67 1,716.74 1.42 0.81 1.16

7,228.00 91.20 268.00 5,695.17 -18.66 -1,801.61 1,801.70 0.67 0.47 -0.47

7,314.00 ' 90.90 267.90 5,693.59 -21.73 -1,887.54 1,887.65 0.37 -0.35 -0.12
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Apache
Cmmvc murs poisidu

Survey Report PHOENIX
TECHNOLOGY [DlYICIJ

l • •'•£ V* «, .
[Company:;-;',! y. Apache Corporation 
[prbjsctfV t •'J Eddy County, NM (NAD27 NME)

iWoJI:
fofoiibore:

f
■ ,;t

I Crew Federal 
i#42H

,aWB1/ Job #1512794
iW.'i

Design: Surveys (Capstar 114)

Local Co-ordinate Referemo;r- ^ fy Well #42H
iTVO Referoncef^S’I' ry’ * , j KB@3917.

J. f *r»fi '■.t'-c'y. ‘it *•
MD Reference;;’ 'v i" ~?u
North'RefSrence&vi*

•ih 1

OOusft (Capstar 114) 

KB @ 3917.00usft (Capstar 114) 

Grid

Minimum Curvature 

Compass 5000 GCR

7,399,00 91.60 269.30 5,691.74 -23.81 -1,972.50 1,972.62 1.84 0.82 1.65

7,485.00 92.10 269.70 5,688.96 -24.56

7,571.00 91.90 269.50 5,685.96 -25.16

7,656.00 91.70 269.10 5,683.29 -26.20

7,742.00 91.90 268.70 5,680.59 -27.85

7,628.00 91.90 268.40 5,677.73 -30.02

-2,058.45 2,058.57 0.74 0.58 0.47

-2,144.39 2,144.52 0.33 -0.23 -0.23

-2,229.34 2,229.46 0.53 -0.24 -0.47

-2,315.29 2,315.43 0.52 0.23 -0.47

-2,401.21 2,401.36 0.35 0.00 -0.35

II

i

i
7,913.00 91.90 269.40 5,674.92 -31.65 -2,486.15 2,486.31 1.18 0.00 1.18

7,999.00 91.80 269.10 5,672.14 -32.78 -2,572.10 2,572.26 0.37 -0.12 -0.35 j

8,084.00 91.20 268.90 5,669.92 -34.26 -2,657.05 2,657.23 0.74 -0.71 -0.24

8,170.00 91.80 269.70 5,667.66 -35.31 • -2,743.02 2,743.20 1.16 0.70 0.93

8,255.00 91.40 269.40 5,665.29 -35.98 -2,827.98 2,628.17 0.59 -0.47 -0.35

8,341.00 90.60 269.40 5,663.79 •36.88 -2,913.86 2,914.15 0.93 -0.93 0.00

8,426.00 89.90 268.80 5,663.42 -38.21 •2,998.95 2,999.15 1.08 -0.82 -0.71

8,512.00 90.60 270.10 5,662.69 •39.04 -3,084.94 3,085.14 1.84 1.0S 1.51

8,597.00 91.90 270.60 5,660.69 -38.52 -3,169.91 3,170.11 1.42. 1.29 0.59

8,682.00 92.00 270.30 5,658.00 -37.85 -3,254.86 3,255.05 0.37 0.12 . ••••0.35

8,768.00 92.00 270.20 5,655.00 -37.48 -3,340.81 3,340.99 0.12 0.00 -0.12

8,854.00 91.60 270.20 5,652.30 •37.18 -3,426.77 3,426.94 0.47 -0.47 0.00

8,942.00 91.50 270.30 5,649.92 -36.79 -3,514.73 3,514.91 0.16 -0.11 0.11

9,028.00 92.00 270.50 5,647.29 -36.19 -3,600.69 3,600.86 0.63 0.58 0.23

9,114.00 91.90 270.40 5.644.36 -35.52 •3,686.64 3,686.80 0.16 -0.12 -0.12

9,199.00 91.60 270.30 5,641.77 -35.00 -3,771.60 3,771.75 0.37 -0.35 -0.12

9,285.00 91.70 270.20 5,639.29 -34.62 -3,857.56 3,857.71 0.16 0.12 -0.12

9,370.00 91.40 270.10 5,636.99 -34.40 -3,942.53 3,942.67 0.37 -0.35 -0.12

9,455.00 91.60 269.80 5,634.77 -34.48 -4,027.50 4,027.64 0.42 0.24 -0.35

9,541.00 91.50 269.50 5,632.44 -35.00 -4,113.47 4,113.61 0.37 -0.12 -0.35

9,627.00 91.30 268:80 5,630.34 -36.28 -4,199.43 4,199.58 0.65 -0.23 -0.61

9,712.00 90.90 268.30 5,628.71 -38.43 -4,284.39 4,284.55 0.75 -0.47 -0.59

9,798.00 90.60 268.00 . 5,627.43 -41.20 -4,370.33 4,370.52 0.37 -0.12 -0.35

9,883.00 90.50 267.60 5,626.47 -44.47 -4,455.26 4,455.47 0.59 -0.35 -0.47

9,968.00 91.60 268.70 5,624.91 -47.21 -4,540.20 4,540.42 1.83 1.29 1.29

10,053.00 92.20 268.90 5,622.09 -48.99 -4,625.14 4,625.37 0.74 0.71 0.24

10,138.00 92.10 268.50 5,618.90 -50.92 -4,710.06 4,710.30 0.48 -0.12 -0.47

10,223.00 92.00 266.30 5,615.86 -53.29 -4,794.97 4,795.23 0.26 -0.12 -0.24

10,318.00 92.30 268.50 5,812.30 -55.84 -4,889.86 4,890.14 0.38 0.32 0.21

Last Phoenix MWO Survey

10,387.00 92.30 268.50 5,609.53 -57.74 -4,958.78 4,959.07 0.00 0.00 0.00

Projection toTD
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apache
CvftOftflrff IWcir'J PoSS'ftf

Survey Report PHOENIX
TICftNOLOGY SS&V1CU

Company::*:»'»’! {• Apache Corporator!Company:^
Project:?‘‘V^ Eddy County. NM (NAD27 NME) 

' " tJ; 'l Crow Federal

\<1 S42H
Slto:; 
Weil:11

[WellboroiU* WB1 / Job #1512794

, Jl
Design: • 'A Surveys (Capstar 114)

Well #42H

KB @ 3917.00usft (Capstar

*J ™ KB @3917.00usft (Capstar
[North Rofdreneo:' . jy‘‘Vi Grid 
kr'v- • - - -J.P. - • -M.Vt.''
FSurvoy.Colculotlon Method:, 1? Minimum Curvature

Compass 5000 GCR

114)

114)

v*>4« * * ... * *. <*. *;

V*, «?*■•• W ■ ,
3. i < )' .'•* *?, * •

575.00

690.00

10.310.00

10.387.00

574.99

689.99 

5,612.30 

5,609.53

2.24 Tie-on to Gyrodata Gyro Survey 

3.03 First Phoenix MWD Survey 

•4,889.88 Last Phoenix MWD Survey 

-4,958.78 Projection to TD

Checked By: Approved By: Date:
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