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rlCHMOLOOV 1RBVICIJ 

'8Ap'ache*G67p_oralion••,; •';,'>;-",•'/' L'LocalseoiordinateJReference:!., Well'»1.1 H / , / . ' • ' : , ;* v .:: 
t<B: @; 3894'{pdusft ;(Capstar 114) 
KB @ 38$i (oqWt^ 

.Minimurp'Guiyatur^;;;;'-'.; 
'2 OO.sigma'.. '. -. • / . . ;.'.'' .'. 
G c n ' O B y 5 0 ' b q • ; : • 
.pffse'rpa)urri';,'*>".V " : V - K 

! l |rSject:; i |^gEddy,bounty;.NM ;(NAQ2:7;NME)', 
^efe^^4<^i|V^r^J'.Cr6w-Federa! j " : -1 i./ ;.>-,'; .' .". 

• ..'t.fl.'^^v ' J f l ' , ^ -ft^ 'n r - • '."'..'A X,. I - r * - ' i ' * " " ' - - ' „/• • 

rjeferepce DesignV^ . \. 

iSunvey2GalculatiohsMethbd:;S 

£ .Offset !TV,D*Reference:; v:- !'-"•;$,.' 

fRefWencef^ iSuiyefe , x 

Filter type: NO GLOBAL FILTER: Using user defined selection & filtering criteria 
Interpolation Method: MD Interval 100.OOusft Error Model: 
Depth Range: Unlimited Scan Method: 
Results Limited by: Maximum center-center distance of 10,000.00 u Error Surface: 
Warning Levels Evaluated at: 2.00 Sigma Casing Method: 

ISCWSA 
Closest Approach 3D 
Elliptical Conic 
Not applied 

1 t r A. " 

S t I f ' 
Survey>P,rogram - 5 Date 06/25/it3 

From To J (, X. 
(usft) (usft) 'Surrey (Wellbore) 

i i •, , . V . . . . . i , .f, d. ., t .1,. -A «_L 

• v. • ' "-fTool Name..<• 
, i t . <• ••. *> * ^ri 

* ? n r . 

Description^. 

t ' * t, 

622.00 10,262.00 Phoenix MWD Survey (OH/Job #1310714) MWD MWD - Standard 

#10H - OH / Job #1310298 - Surveys (Capstar 114) 5,009.98 . 5,052.07 59.92 40.67 3.113 C C , E S , S F 
#12H -Wellbore #1 / Job #1210350 - Plan 1 4-25-2012 600.00 620.99 67.31 66.03 52.439 CC 
#12H -Wellbore#1 / Job #1210350 - Plan 1 4-25-2012 3,742.80 3,761.71 70.13 55.17 4.686 ES 
#.12H - Wellbore #1 / Job #1210350 - Plan 1 4-25-2012 5,339.44 5,358.06 84.26 62.36 3.849 S F 
#13H - OH / Job #1310316 - Surveys (Capstar 114) 710.48 709.66 89.74 88.64 82.004 C C 
#13H - OH / Job #1310316 - Surveys (Capstar 114) 800.00 798.54 90.07 88.59 60.923 E S 
#13H - OH / Job #1310316 - Surveys (Capstar 114) 4,816.67 4,816.90 141.62 123.32 7.738 S F 
#14H - OH/Job #1310557 - Surveys (Capstar 114) 600.00 599.71 26.16 25.50 39.401 C C 
#14H - OH/Job #1310557 - Surveys (Capstar 114) 800.00 799.77 26.32 24.85 17.839 E S 
#14H - OH/Job #1310557 - Surveys (Capstar 114) 5,200.00 5,198.00 65.16 45.27 3.276 S F 
#15H - OH / Job#1310461 -Plan#2 04-18-13 600.00 603.99 42.32 41.09 34.387 C C , ES 
#15H - OH/Job #1310461 - Plan #2 04-18-13 5,330.19 5,331.82 68.34 46.56 3.137 S F 

OffsetiDesign ''f Crow Federal #10H OH/Job #1310298 Surveys (Capstar 114) Jj-oifset stofError i j i o oo u n 
(Survoy ProgrVn 629 dftSBT' - ^ ^ ^ ^ ^ - . - - - ^ y ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ „ ^ & 

* ^Roforoncoli- * Offset * 1 Sem Ma|oijAx «t < J " * Dislance* !, f 3 } s k ^ / / ' * ^ > 1 */ * f 

iMoasurod ' VorticaU^.'Moasurod. ..^Vortical1'i..iRe(erQnco:..''Offset ^ Azimuths • :'„0ffsotWoltbortyConHou •iBotwoon'i -BotwoonK":MinimunV'$Soparation:. '' •''• ft ^W«mtng^"': •i,'"''v.;'"'"^ 
. .lDoplh,: j- iDopthtr: ^ h'Doplh MOeplh,., .: i.,-:,, ,. -.fromjNorth^." '-+N/-S •"• l^^+E/-W•^•i'• Contros 'Ellipses .. 'Separations-Factor*'^-."*. ;:;.,';;;^-r,, ff:... ' - • -\ 

(u ft) l(u ft) (u It) 4 (u ft) (u ft) (u ft) ( ) (U f t ) . ( u (,) (usft) (u ft) f & (u ftf * , 1 S 

600.00 599.99 630.73 630.73 0.00 0.70 179.64 -66.32 -1.37 64.02 63.32 0.70 91.403 

700.00 699.99 730.72 730.71 0.20 0.91 179.60 -66.76 -1.91 63.64 62.54 1.10 57.659 

800.00 799.98 830.73 830.72 0.41 1.11 -179.69 -67.13 •2.51 63.10 61.58 1.52 41.444 

853.38 853.35 883.99 883.98 0.53 1.22 -178.63 -67.39 -2.85 62.97 61.22 1.75 35.953 

900.00' 899.95 930.46 930.44 0.64 1.33 -177.16 -67.70 -3.17 63.11 61.15 1.96 32.255 

1,000.00 999.88 1,030.27 1,030.25 0.86 1.54 -173.22 -68.61 -3.86 63.85 61.45 2.39 26.659 

1,100.00 1,099.76 1,130.11 1,130.08 1.10 1.74 -168.42 -69.52 -4.47 65.38 62.55 2.83 23.089 

1,200.00 1,199.55 1,229.59 1,229.55 1.33 1.96 -162.32 -70.47 -5.65 68.38 65.10 3.29 20.812 

1,300.00 1,299.28 1,329.33 1,329.28 • 1.58 2.16 -155.B5 -71.44 -7.18 72.37 68.63 3.74 19.368 

1,400.00 1.398.96 1,429.32 1,429.24 1.84 2.36 -149.08 : 71.77 -9.08 76.89 72.70 4.18 18.373 

1,500.00 1,498.60 1,529.16 1,529.07 2.09 2.56 -142.49 -71.34 -10.96 81.76 77.14 4.62 17.692 

1.600.00 1.598.39 1,629.13 1,629.02 2.30 2.77 -137.51 -70.63 -12.73 85.71 80.69 5.02 17.065 

1,700.00 1,698.33 1,728.84 1,728.71 2.49 2.97 -134.18 -69.64 -14.43 87.61 82.20 5.41 16.187 

1,800.00 1.798.31 1,828.49 1,828.33 2.69 3.19 -131.60 -68.71 -16.54 88.37 82.55 5.82 15.177 

1,900.00 1,898.29 1,928.61 1,928.42 2.90 3.40 -128.98 -67.51 -18.86 90.40 84.16 6.24 14.482 

2,000.00 1,998.26 2,028.46 2,028.25 3.11 3.61 •127.34 -66.99 -20.68 93.88 87.23 6.65 14.122 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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2,100.00 2,098.22 2,128.47 • 2,128.26 3.31 '3 .82 -126.53 -67.04 -21.77 97.20 90.15 7.05 13.784 

2,200.00 2,198.20 2,228.62 2,228.40 3.51 4.03 -126.41 -67.07 -23.05 100.16 92.70 7.46 13.433 

2,300.00 2,298.18 2,329.21 2,328.98 3.71 4.24 -126.64 -66.62 -23.99 102.49 94.63 7.86 13.034 

2,400.00 2,398.15 2,430.27 2,430.04 3.91 4.44 -127.11 -65.89 • -24.14 104.09 95.81 8.27 12.581 

2,500.00 2,498.12 2,530.71 2,530.47 4.12 4.65 -127.75 -64.86 -23.60 104.95 96.26 8.68 12.085 

2,600.00 2,598.08 2,631.21 2,630.95 4.32 4.86 -128.36. -63.30 -22.76 105.22 96.12 9.10 11.565 

2,700.00 2,698.04. 2,731.28 2,731.00 4.52 5.07 -128.63 -61.07 -22.24 105.35 95.83 9.51 11.074 

2,800.00 2,798.04 2,831.13 2,830.83 4.72 5.27 .-128.65 -59.26 -21.34 104.15 94.23 9.92 10.497 

2,900.00 2,898.03 2,931.20 2,930.88 4.92 5.48 -128.63 -57.52 -20.53 102.58 92.25 10.33 9.928 

3,000.00 2,998.03 3,031.60 3,031.25 5.13 5.69 -128.46 -55.06 -19.92 100.88 90.13 10.75 9.382 

3.100.00 3,098.01 3,131.46 3,131.06 5.33 5.91 -128.17 -52.12 -19.35 99.00 87.82 11.17 8.862 

3,200.00 3,198.00 3,230.20 3,229.77 5.53 6.11 -127.76 -49.52 -19.66 97.85 86.27 11.58 8.449 

3,286.96 3,284.95 . 3,316.45 3,316.00 5.71 6.30 -127.56 -47.86 -20.53 97.62 85.68 11.94 8.175 

3,300.00 3,297.99 3,329.41 3,328.96 5.74 6.32 -127.54 -47.65 -20.69 97.60 '85.60 12.00 8.136 

3,400.00 3,397.97 3,428.81 3,428.33 5.94 6.53 -127.50 -46.32 -22.18 98.07 85.65 12.41 7.900 

3,500.00 3,497.95 3,529.11 3,528.61 6.15 6.75 -127.48 -45.09 -23.75 98.79 85.96 12.83 7.699 

3,600.00 3,597.93 3,630.25 3,629.75 6.35 6.96 -128.03 -44.17 -24.26 98.72 85.47 13.25 7.452 

3,700.00 3,697.91 3,730.34 3,729.82 •6.55 7.16 -129.66 -44.24 --23.04 97.82 84.16 13.66 7.160 

3,800.00 3,797.91 3,830.56 3,830.01 6.76 7.37 -130.80 -45.27 -20.70 96.39 82.31 14.07 6.849 

3,900.00 3,897.87 3,929.86 3,929.24 6.96 7.57 -131.25 -47.21 -17.B4 95.06 80.57 14.49 6.562 

3,968.45 3,966.29 3,997.62 . 3,997.00 7.11 7.71 -130.73 -48.02 -17.17 94.85 80.08 14.77 6.420 

4,000.00 3,997.83 4,029.14 4,028.52 7.17 7.78 -130.36 . -48.27 -17.09 . 94.86 79.96 14.91 6.364 

4,100.00 4,097.80 4,129.46 4,128.83 7.39 7.99 -129.24 -49.00 -16.79 94.86 79.54 15.33 6.190 

4,200.00 4,197.77 4,229.88 4,229.24 7.60 8.20 -129.01 -50.38 -15.30 94.37 78.62 15.75 5.993 

4,300.00 4,297.75 4,330.03 4,329.34 7.81 8.41 -129.58 -52.28 -12.99 93.72 77.55 16.17 5.797 

4,400.00 4,397.73 4,429.74 4,428.97 8.02 8.61 -130.75 -54.90 -10.07 92.87 76.28 ' 16.59 5.599 

4,445.14 4,442.86 4.474.43 4,473.63 8.11 8.71 -131.17 -56.02 -9.09 92.72 75.94 16.78 5.527 

4,500.00 4,497.71 4,528.81 4,528.00 8.23 8.82 -131.46 -57.17 -8.45 92.95" 75.94 17.01 5.465 

4,600.00 4,597.71 4,629.39 4,628.56 8.44 9.03 -131.67 -58.94 -8.01 93.56 76.14 17.43 5.369 

4,700.00 4,697.70 4,731.15 4,730.32 8.65 9.24 -130.99 -58.62 . -7.15 92.54 74.70 17.85 5.185 

4,800.00 4,797.69 4,831.86 4,831.00 8.85 9.45 -130.63 -57.35 -5.54 89.95 71.68 18.26 4.925 

4,900.00 4,897.68 4,947.50 4,944.86 9.06 9.71 -139.56 -57.61 11.68 78.44 59.71 18.73 4.187 

5,000.00 4,997.67 5,043.70 5,031.65 9.27 9.94 -172.73 -58.95 52.67 60.17 40.97 19.20 3.134 

5,009.98 5,007.65 5,052.07 5,038.73 9.29 9.96 -177.10 -59.16 57.13 59.92 40.67 19.25 3.113 CC, ES, SF 

5,100.00 5,097.67 5,119.22 5,092.44 9.48 10.22 148.49 -61.04 97.28 81.30 61.66 19.65 4.138 

5,200.00 5,197.66 5,175.68 5,131.54 9.69 10.54 128.68 -61.76 137.92 140.86' 120.87 19.98 7.049 

5.300.00 5,297.64 5,213.00 5,153.80 9.90 • 10.81 120.74 -61.74 • 167.86 216.81. 196.55 20.26 10.702 

5,400.00 5,397.45 5,245.00 5,170.54' 10.12 11.10 116.94 -6 i .63 195.13 ' ' 298.29 277.88 20.40 14.620 

5,500.00 5,494.38 5,287.24 5,189.58 10.38 11.57 117.13 -62.14 232.81 375.17 355.14 20.03 18.730 

5,600.00 5,584.54 5,325.87 5,203.82 10.72 12.07 121.99 -62.76 268.70 445.31 426.17 19.14 23.264 

5,700.00 5,664.03 5,377.70 5,219.17 11.23 12.83 126.00 -63.11 318.20 503.67 485.94 17.73 28.410 

5,800.00 5,730.85 5,451.76 5,238.45 12.01 14.09 124.95 -62.68 389.70 547.26 531.04 16.22 33.745 

5,900.00 5,780.76 5,495.00 5,247.28 13.18 14.90 133.51 -61.80 432.00 577.19 563.25 13.94 41.409 

6,'000.00 5,809.37 5,550.00 5,253.59- 14.77 16.01 148.83' -60.28 486.61 593.57 580.76 12.81 46.325 

6,100.00 5,822.23 5,617.96 5,257.11 16.67 17.47 168.73 -58.34 554.43 601.17 588.67 12.50 48.094 

6,200.00 5,823.81 5,705.79 5,257.28 18.79 19.45 177.71 -55.45 642.21 . 602.28 588.94 13.35 ' 45.131 

6,300.00 5,826.03 5,810.21 5,257.81 . 21.06 '21.91 174.21 -52.37 •746.59 603.72 589.31 14.41 41.893 

6,400.00 5,828.28 5,911.09 5,259.01 23.42 24.38 173.52 -50.69 847.45 604.78 589.19 15.59 38.804 

6,500.00 5,829.96 6.008.74 5,260.05 25.86 26.82 175.35 -49.39 945.09 605.45 588.69 16.76 3 6 . 1 1 6 ' 

6,600.00 5,830.14 6,107.30 5,260.80 28.36 29.34 176.37 -48.71 1,043.63 604.62 586.67 17.96 33.672 

6,700.00 5,830.06 6,203.87 5,261.53 30.90 31.84 179.13 -50.67 1,140.18 603.91 584.61 19.30 ' 31.290 

6,800.00 5,829.89 6,319.54 5,263.27 33.48 34.86 167.43' -53.34 1,255.79 602.53 581.64 20.90, • 28.835 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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Apache^Corporation' ; ; ,.! 

EddyC6unty,:'NM(N 
'CrowjFederal;. /'•' ' _ >, ..V; 
.O.OO.-'usft' | /!'^'^'•5; 

b.oo.usft X: .v •!J-. 
on/job#i'3i,07i4 '•: '-y\:-':;'.•'['•; 
Suryey^Phoenix'MWD Survey: 

jOffsetiDesignv. **• t ;Q r o w Federal 
iSurTCyiPi;ogro'm:rf629/MWDr" "' """^ 

.iRoferonco: •fi- ;,,:,.1U!isuij. 
Measured." 'Vortical", 
yliDopth ..'foDopthr' 

\Moasurod 
Offset, «• ,, |, 

" Vertical/ 

(Pifu ft) 

#10H OH / Job #1310298 - Surveys (Capstar 114) " ^ f ^"MlMwi> ?i , ^ u s " , t 

Roforonco Offset ^Azimullu * r Offset Wollboro Contro, Botwoen lBo(woon(f Minimum Separation ̂  ~/SiWarning >| 
<f/Elhpso'sV Separalion'« ' factor / , f W t J t ,( 4 - ' f fromJNorihff&.+N/s " , ,1 1 i+fe-W i .''Centre ^ElhpsosV Separalion « factor ff« f ^ { V a ^ i , ^ , 

6,900.00 5,829.82 6,433.02 5.268.13 36.08 37.84 157.92 -51.91 1,369.15 598.06 575.64 22.42 26.677 

7,000.00 •.5,829.64 6,518.36 5,270.90 38.70 40.10 167.89 -48.44 1,454.37 594.24 570.62 23.62 25.159 

7,100.00 5,830.06 6,613.20 5,272.59 41.34 42.62 171.51 -46.14 1,549.16 592.44 567.58 24.86 23.832 

7,200.00 5,830.53 6,717.42 5,274.70 44.00 45.41 ' 167.78 -45.87 1,653.36 590.72 564.44 26.28 22.478 

7,300.00 5,831.49 6,824.23 5,277.85 46.67 48.27 161.94 -45.84 1,760.12 588.58 560.83 27.74 21.215 

7,400.00 5,833.16 6,924.40 5,281.91 49.35 50.97 161.27 -45.25 1,860.21 585.98 556.84 29.14 20.111 

7,459.09 5,834.46 6,975.10 5,283.33 50.94 52.33 168.14 -44.68 1,910.89 585.46 555.58 29.88 19.593 

7,500.00 5,835 50 7,016.82 5,284.14 52.04 '53.45 167.15 -44.02 1,952.59 585.57 555.15 30.42 19.249 

7,589.82 5,837.98 .7,109.30 5,286.55 54.46 55.95 163.73 -41.54 2,045.01 585.33 553.78 31.55 18.553 

7,600.00 5,838.29 7,118.54 5,286.77 54.74 56.20' 164.53 -41.28 2,054.24 585.34 553.67 31.67 18.482 

7,700.00 5,841.15 7,209.93 5,288.28 57.44 58.67 172.70 -39.22 2,145.60 586.27 553.39 32.89 17.826 

7,800.00 5,843.40 7,305.82 5,288.73 60.13 61.27 177.15 -37.87 2,241.48 ' 588.11 553.75 34.36 17.114 

7,900.00 5,846.01 7,408.30 5,289.35 62.83 64.05 174.64 -36.72 2,343.95 590.31 554,33 35.98 16.405 

8,000.00 5,846.80 7,505.16 5,290.06 65.54 66.68 177.89 -35.58 2,440.79 590.60 553.06 37.54 15.732 

8,020.58 5,846.74 7,523.94 5,290.10 . 66.09 67.19 179.66 -35.61 2,459.58 590.56 552.68 37.88 15.590 

8,100.00 5,846.60 7,601.72 5,289.97 68.24 69.31 -178.84 .-36.71 2,537.35 590,90 551.58 39.32 15.026 

.8,200.00 5,846.65 7,704.42 5,290.23 70.96 72.11 178.73 -36.09 2,640.04 590.97 549.89 41.07 14.388 

8,300.00 5,847.14 7,805.69 5,290.63 73.68 74.87 177.67 -38.78 2,741.30 591.27 ' 548.48 42.79 13.818 

8,400.00 5,848.24 7,912.00 5,291.56 76.40 77.77 172.38 -38.99 2,847.61 591.61 547.11 44.50 13.295 

8,500.00 5,850.33 8,012.84 5,293.17 79.13 80.52 171.45 -37.00 2,948.41 591.88 546.01 45.87 12.904 

8,600.00 5,852.54 8,109.71 5,294.41 81.86 83.16 174.11 -35.81 3,045.27 592.77 545.42 47.35 12.518 

8,700.00 5,854.83 8,201.20 5,294.85 84.58 85.67 -178.48 -35.15 3,136.75 594.64 545.79 48.85 12.173 

8,800.00 5,857.43 8,294.25 5,293.99 87.31 88.21 -172.75 -35.65 3,229.79 598.39 547.87 50.52 11.844 

8,900.00 5,860.30 8,403.30 5,292.98 90.04 91.20 179.65 -37.14 3,338.83 602.48 550.07 52.41 11.495 

9,000.00 5,862.78 8,516.80 5,294.58 92.78 94.31 169.20 -38.65 3,452.31 603.80 549.49 54.31 11.117 

9,100.00 5,864.27 8,623.97 5,298.05 95.51 97.24 164.43 -40.90 3,559.39 602.33 546.08 56.25 10.707 

9,200.00 5,865.86 8,722.81 5,301.64 98.25 99.95 165.52 -42.40 3,658.16 600.47 542.45 58.02 10.350 

S.300.00 5,868.00 8,819.55 5,304.61 100.99 102.60 167.77 -42.33 3,754.85 599.50 539.94 59.56 10.065 

9,330.98 5,868.76 8,848.87 5,305.36 101.84 103.40 168.93 -42.16 3,784.16 599.42 539.42 60.01 9.989 

9.400.00 5,870.55 8,915.44 5.306.79 103.73 105.23 170.66 -41.86 3.850.72 599.67 538.65 61.02 9.828 

9,500.00 5,873.09 9,019.89 5,309.46 106.47 108.09 167.28 -40.90 3,955.12 599.55 537.02 62.53 9.588 

9,506.05 5,873.26 9,025.43 5,309.60 106.63 108.24 167.63 -40.82 3,960.67 599.55 536.93 62.62 9.575 

9,600.00 5,875.95 9,113.94 5,311.28 109.21 110.66 171.49 -39.18 4,049.14 600.23 536 .41 . 63.83 9.404 

9,700.00 5,877.16 9,217.67 5,313.31 111.95 113.50 168.13 -35.84 4,152.79 599.06 534.23 64.83 9.241 

9,800.00 5,877.05 9,311.64 5,314.84 114.69 116.07 172.75 . -33.39 4,246.72 597.04 530.98 66.06 9.037 

9,900.00 5,877.22 9.410.32 5,315.66 117.43 118.77 173.72 -31.31 4,345.37 596.18 528.79 67.39 8.847 

10,000.00 5,877.76 9,521.93 5,317.86 120.17 121.83 163.35 -28.59 4,456.93 594.50 525.79 6B.71 8.652 

10,100.00 5,878.66 9.632.77 5,322.13 122.92 124.87 153.95 -26.40 4,567.67 591.35 521.27 70.07 8.439 

10,200.00 5,879.76 9,740.24 5,328.23 125.66 127.81 147.75 -24.52 4,674.94 586.60 . 515.13 71.46 8.208 

10,254.48 5,880.42 9,765.00 5,329.74 127.16 128.48 173.08 -24.04 4,699.65 584.58 512.56 72.02 8.117 

10,262.00 5,880.52 9,765.00 5,329.74 127.36 128.48 -179.48 -24.04 4,699.65 584.63 512.56 72.07 8.111 

0!00:uslti 

hi' 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES -
06/25/13 7:32:04AM Page 4 . 
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-47.49 . 

-47.00 
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65.00 
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72.01 

74,02 

77.23 

81.54 

85.56 

88.30 

90.14 

91.69 

92.67 

93.40 

92.92 

91.67 

90.28 

' 88.75 

87.10 

85.40 . 

B4.58 

83.78 

82.59 

81.22 

79.72 

78.03 

76.18 

74.35 

72.41 

70.46 

70.13 

70.78 

73.30 

76.01 

78.58 

'80.92 

82.89 

84.84 

86.44 

87.69 

89.10 

89.73 

89.16 

88.43 

87.47 

86.09 

84.38 

84.26 

85.36 

98.46 

68.06 

69.60 

72.34 

76.19 

79.79 

82.11 

83.53 

B4.64 

85.20 

85.50 

84.60 

82.92 

81.10 

79.14 

77.06 

74.92 

73.68 

72.45 

70.83 

69.03 

67.10 

64.98 • 

62.70-

60.43 

58.06 

55.68 

55.17 

55.57 

57.66 

59.94 

62.07 

63.98 

65.52 

67.03 

68.19 

69.02 

69.99 

70.19 

69.18 

68.02 

66.63 

64.80 

62.66 

62.36 

63.23 

76.21 

3.96 

4.42 

4.89 

5.35 

5.77 

. 6.18 

6.61 

7.04 

7.47 

7.90 

8.32 

8.75 

9.18 

9.61 
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10.47 

10.90 

11.33 ' 

11.76 

12.19 

12.62 

13.05 
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13.92 

14.35 

14.78 

14.97 

15.21 

15.64 

16.07 

16.51 

16.94 

17.38 

17.81 

18.24 

18.68 

19.11 

19.54 

19.98 

20.41 

20.85 

21.28 

'21.72 

21.89 

22.13 

22.25 

18.200 

16.735 ' 

15.790 

15.246 

14.819 

14.277 

13.645 

13.021 

12.404 

11.827 

11.169 

10.479. 

9.835 

9.235 

8.674 

8.153 

7.757 

7.395 

7.021 

6.660 

6.315 

5.978 

5.649 

5.342 

5.046 

4.767 

4.686 ES 

4.654 

4.688 

4.729 

4.761 

4.777 

4.771 

4.764 

4.738 

4.695 

4.663 

4.592 

4.463 

4.333 

4.196 

4.045 

3.885 

3.849 SF 

3.857 

4.425 

• CC - Min centre to center distance or covergent point, SR - min separation factor, ES - min ellipse separation 
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7.897 
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CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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TicitKoroar SERVICES 

Company 
Project! i * 
Reference1Site:S?« 
Site Error * 
ReferencejWell 
i n i I I n 

Well'Error 
ReferencejWellbore 
ReferenceiDesign 
. - M P d a . . <t . J J,' 

— u - . ^ bUocahGoidrdinatetBefei»nce:r aid*! Apache Corporation 
^•jSp Eddy County NM (NAD27 NME) 

•Crow'Federal* .v. • • . -
0 00 usft •• '.<•?*?>• 
#11H» p 

0 00 usft * 
OH/Job #13107,14 " ' r i ? ' 
-Survey: Phoenix MWD.Su'ryey^"' 

Well #11H 
[TVD.Reference ' 

SurveyiGalculationJMethod: • 
^Output errors are'at^ / 
la.Lse V- V ^ 
) r f s e t™^Referenc^ n 

KB @ •389"4:00uslt<(Gapst"ari1-14) 
KB® .3894:00usff,(Gapstaf 4)' 
Grid 
MinimumiCurvature t 
2 00sigmat< f K" 
GCR DB V5000 ' 
Offset Datum 

foffsetfDesignrV }<Crow Federal #13H OH/Job#1310316 Surveys (Capstar 114) 

„ " **,Roforonco * ' Off o t 1 ' » t < Som, Ma,or Ax, 

ĵSoodu it^ 
$j?0 Otfuitl 

. .iaOffsotlSitelError: 

i . ^ x ™ r f P W ^ « S t L W o l l f e r 6 r : ' ' « * > 

Mea ured Vorl cal ^ jMea urodt Vort cal Reference Oft et Azimuth f *0 f f ot Wellbore Centre Botwcon Botwoorfr Mm mum -fSop-ir I on I '„ Warn ng | * 
Depths Depth Depth ^ Depth 1 ^ - .from NorlhW + N / S » +E/ W s 'Centre lEIhp o c > Separation Factor 1 * j * 
(u ft)iLft l(u H) T,H(U ft)„^ )(u°-ft) A., I(urft)j u % ft)*, S ( " *" - »f » ' -4^*11 u x. -I (•) 

J 

600.00 599.99 599.39 599.38 0.00 0.66 178.39 -92.03 0.75 89.77 89.11 0.66 135.402 

700.00 699.99 699.21 699.20 0.20 0.86 178.52 -92.83 -0.04 89.74 88.69 1.05 85.493 

710.48 710.46 709.66 709.64 0.22 0,88 178.68 -92.93 -0.32 89.74 88.64 1.09 82.004 CC 

800.00 799.98 798.54 798.38 0.41 1.08 -178.10 -94.04 -5.15 90.07 88.59 1.48 60.923 ES 

900.00 899.95 897.79 897.20 0.64 1.30 -171.23 -95.67 -14.09 92.12 90.20 1.92 47.996 

1,000.00 g99.88 999.75 998.86 0.86 1.52 -164.28 -96.30 -21.97 94.63 92.26 2.37 39.972 

1,100.00 1,099.76 1,098,18 1,097.03 1.10 1.74 -157.43 -95.87 -28.91 97.92 95.10 2.82 34.708' 

1,200.00 1 J 99.55 1,195.09 1,193.59 . 1.33 1.98 -150.07 -96.16 -37.19 104.99 101.71 3.29' ' 31.950 

1,300.00 1,299.28 1,294.03 1,292.05 1.58 2.23 -142.91 -97.10 -46.90 115.17 "111.42 3.75 30.683 

1,400.00 1,398.96 1,395.20 1,392.89 1.84 2.47 -137.09 -97.74 -55.01 125.65 121.44 4.20 29.890 

1,500.00 1,498.60 1,497.09 '1,494.64 2.09 2.70 -132.89 -98.29 -60.01 134.96 130.32 ' 4.64 29.088 

1,600.00 1,598.39 1,599.42 1,596.94 2.30 2.92 -130.09 -98.31 -62.81 141.14 136.09 5.04 27.990 . 

1,700.00 1,698.33 1,701.47 1,698.99 2.49 3.12 -128.80 -98.21 -63.06 143.02 137.58 5.44 26,310 

1,800.00 1,798.31 1,803.01 1,800.52 2.69 3.32 -128.19 -97.83 -62.08 142.01 136.17 5.84 24.306 

1,892.80 1,891.09 1,896.57 1,894.05 2.89 3.50 -127.96 -97.52 -60.12 141.25 135.02 6.23 22.667 

1,900.00 1,898.29 1,903.76 1,901.25 2.90 3.51 -127.96 -97.51 -59.93 141.25 134.99 6.26 ' 22.560 

2,000.00 1,998.26 2,003.29 2,000.75 3.11 3.70 -127.85 -96.92 -57.82 .141.58 134,92 6.66 21.248 

2,100.00 2,098.22 2,101.87 2,099.32 3.31 3.89 -127.75 -96.64 -56.60 142.84 135.79 7.06 20.237 

2,200.00 2,198.20 2,201.24 2,198.69 3.51 4.08 -128.17 _ -96,74 -55.80 144.19 136.74 7.46 19.337 

2,300.00 2,298.18 2,301.29 2,298.74 3.71 4.28 -128.77 -' -96.77 -55.46 145.83 137.97 7.86 18.553 

2,400.00 2,398.15 2,400.94 2,398.38 3.91 4.48 -129.24 -96.37 -55.34 147.45 139.18 8.27 ' 17.838 

2,500.00 2,498.12 2,500.98 2,498.43 . 4.12 4.69 -129.63 -95.82 -55.59 149.27 140.59 . 8.67 17.208 

2,600.00 2,598.08 2,601.73 2,599.16 ' 4.32 4.89 -129.85 -94.54 -55.91 150.64 141.55 9.09 16.579 

2,700.00 2,698.04 2,700.91 2,698.32 4.52 5.10 -129.72 -92.55 -56.99 152.16 142.66 9.50 16.020 

2,800.00 2,798.04 2,800.68 2,798.07 4.72 5.31 -129.33 -91.06 -58.20 152.81 142.90 9.91 15.420 

2,900.00 2,898.03 2,900.63 2,898.01 4.92 . 5.52 -129.16 -90.04 -58.97 152.91 142.58 10.32 14.814 

3,000.00 2,998.03 2,999.37 2,996.74 5.13 5.72 -129.02 -89.01 -60.25 153.56 142.83 10.74 14.302 

3,100.00 3.098.01 3,098.85 3,096.18 5.33 5.94 -128.70 -87.88 -62.50 7 155.01 143.85 11.16 13.895 

3,200.00 3,198.00 ' 3,198.70 3,196.01 .5.53 6.15 -128.51 -87.03 -64.75 156.49 144.92 11.57 13.524 

3,300.00 3,297.99 3,299.11 3.296.41 5.74 6.37 -128.85 -87.20 -66.22 157.85 145.86 11.99 13.165 

3,400.00 3,397.97 3,399.79 3,397.09 5.94 . 6.58 -129.75 -88.07 -66.36 158.65 146.24 12:41 12.783 

3,500.00 3,497.95 3,500.34 3,497.62 6.15 6.78 -130.77 -89.09 -66.09 159.43 146.60 12,83 12.429 

3,600.00 3,597.93 3,602.37 3,599.65 6.35 6.99 -131.76 -89.50 -65.40 159.39 146.15 13.24 12.036 

3,700,00 3,697.91 3,703.49 3,700.74 6.55 7.19 -133.14 -89.70 -62.86 157.79 144.14 13.66 11.555 

3,800.00. 3,797.91 3,802.87 3,800.09 6.76 7.39 -133.71 -89.98 -60.38 155,84 141.77 14.07 11.079 

3,900.00 3,897.87 3,903.20 3,900.39 6.96 7.60 -133.48 • -90.35 -57.97 153.81 139.33 14.48 10.622 

4,000.00 .3,997.83 4,003.22 4,000.38 7.17 7.80 -133.12 -90,55 -55.57 151.76 136.86 14.90 10.187 

4,100.00 4,097.80 4,103.49 4,100.61 7.39 8.00 -132.74 ' -90.43 -53.07 149.48 134.17 15,31 9.762 

4,200.00 4,197.77 4,202.89 4,200.00 7.60 8.20 -132.36 -90.34 -50.93 147.47 131.74 15.73 9,377 

4,300.00 4,297.75 4,302.25 4,299.34 7.81 8.40 -132.06 -90.34 -49.11 145.96 129.81 16.15 9.039 

4,400.00 4,397.73 4.402.53 4,399.61 8.02 8.61 -131.70 -90.41 -47.58 144.50 127.93 16,57 8.723 

4,500.00 4,497.71 4,502.28 4,499.35 8.23 8.81 -131.36 -90.14 -46.13 143.02 126.04 16.98 8.421 

4,600.00 4,597.71 4,600.83 4,597.89 8.44 9.02 -130.89 -89.85 -45.64 142.23 124.83 17.40 8.174 

4,698.00 4,695.69 4,698.59 4,695,66 8.64 9.23 -130.32 -89.80 -45.62 142.06 124.25 17.81 7.977 

4,700.00 4,697.70 4,700,58 4,697.64 8.65 9.23 -130.31 -89.80 -45.62 142.03 124.21 17.82 7.972 

4,800.00 4,797.69 4,800.04 4,797.10 8.85 9.44 -130.05 -90.01 -45.83 141.77 123.54 18.23 7.776 

4,816.67 4,814.36 4,816,90 4,813.96 8.89 9.47 -130.04 -89.97 -45.94 141.62 123,32 18.30 7.738 SF 

4,900.00 4,897.68 4,876,06 4,872.69 9.06 9.61 -128.67 -90.05 -52.07 147.55 128.94 18.61 7.929 

5,000.00 4,997.67 4,946.00 4,938.69 9.27 9.79 -123.89 -90.04 -74.78 173.05 154.06 18.99 9.112 

5,100.00 5,097.67 5,011.00 4,995.46 9,48 10.02 -118.94 -90.54 -106.34 215.05 195.68 19.37 11.105 

5,200.00 5,197.66 5,064.37 5,038.74 9.69 10.26 -115,60 -91.79 -137.50 269.04 249.33 19.71 13.651 

5,300.00 5,297.64 5,107.00 5,070.91 9.90 10.50 -113.43 -92.87 -165.41 332.44 312.42 20.02 16.608 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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Anticollision Report PHOENIX 
TtCHNOLOdY 1EHVIC13 

reompany;&MMrrM'Ap ,' •" v . : - J ' 

*,irl|mlis1i ,!"*'S ~ 

BeferencelWellj|&».#;1,1 • '•sAK'•.•fT).,••.® 
Wel|E^ 3?f. ,$?•*•<. ,;: >i 

^CMfSl8te1iSr»#to!00»« 

6,000.00 5,809.37 

6,100.00 5,822.23 

6,200.00 5,823.81 

6,300.00 5,826.03 

6,400.00 5,828.28 

6,500.00 5,829.96 

6,600.00 5,830.14 

6,700.00 5,830.06 

6,800.00 5,829.89 

6,900.00 5,829.82 

7,000.00 5,829.64 

7,100.00- 5,830.06 

7,200.00 5,830.53 

7,300.00 5,831.49 

7,400.00 5,833.16 

7,500.00 5,835.50 

7,600.00 ' 5,838.29 

7,700.00 5,841.15 

7,800.00 5,843.40 

7,900.00 5,846.01 

8,000.00 5.846.80. 

8,100.00 5,846.60 

8,200.00 5,846.65 

8,300.00 5,847.14 

8,400.00 5,848.24 

8,500.00 5,850.33 

8,600.00 5,852.54 

8,700.00 5,854.83 

8,800.00 5,857.43 

8,900.00 5,860.30 

9,000.00 5,862.78 

9,100.00 5,864.27 

9,200.00 5,865.86 

9,300.00 5,868.00 

9,400.00 5,870,55 

9,500.00 5,873.09 

9,600.00 5,875.95 

9,700.00 5,877.16 

9.B00.00 5,877.05 

9,900.00 5,877.22 

10,000.00 5,877.76' 

10,100,00 5,878.66 

10,200.00 5,879.76 

10,262.00 5.8B0.52 

5,139.00. 5,092.83 

5,107.00 5,070.91 

5,107.00 5,070.91 

5,075.00 5,047.01 

5,075.00 5,047.01 

5,043.00 • 5,021.83 

5,043.00 5,021.83 

5,011.00 4,995.46 

5,011.00 4,995.46 

4,991.96 4,979.20 

4,979.00 4,967.99 

4,979.00 4,967.99 

4,960.35 4,951.58 

4,946.00 4,938.69 

4,946,00 4,938.69 

4,946,00 4,938.69 

4,946.00 4,938.69 

4,930.54 4,924.55 

4,915.00 4,910.07 

4,915.00 4,910,07 

4,915.00 4,910.07 

4,915.00 4,910.07 

4,915.00 4,910.07 

4,915.00 4,910.07 

4,915.00 4,910.07 

4,915.00 4,910.07 

4,915.00 4,910.07 

4,898.38 4,894.29 

4,883.00 4,879.46 

4,883.00 4,879.46 

4,883.00 4,879.46 

4,883.00 4,879.46 

4,883.00 4,879,46 

4,883.00 4,879.46 

4,883.00 4,879.46 

4,883.00 4,879.46 

4,883.00 4,879.46 , 

4,883.00 4,879.46 

4,883.00 4,879.46 

4,883.00 4,879,46 

4,883,00 4,879.46 

4,883.00 4,879.46 

4,883.00 4,879.46 

4,883.00 4,879.46 

14.77 

16.67 

18.79 

21.06 

23.42 

25.86 

28.36 

30.90 

33.48 

36.08 

38.70 

41.34 

44.00 

46.67 

49.35 

52.04 

54.74 

57.44 

60.13 

62.83 

65.54 

68.24 

70.96 

73.68 

76.40 

79.13 

81.86 

84.58 

87.31 

90.04 

92.78 

95.51 

98.25 

100.99 

103.73 

106.47 

109.21 

111.95 

114.69 

117,43 

120.17 

122.92 

125.66 

127.36 

10.73 

10.50 

10.50 

10.32 

10.32 

'10.16 

10.16 

10.02 

10.02 

9.95 

9.90 

9.90 

9.84 

9.79 

9.79 

9.79 

9.79 

9.75 

9.70 

9.70 

9.70 

9.70 

9.70 

9.70 

9.70 

9.70 

9.70 • 

9.66 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

9.62 

-99.90 

-98.94 

-97.98 ' 

-97.28 

-96.65 

-96.20 

-95.61 

-95.16 

-94.76 

-94.48 

-94.23 

-93.92 

-93.67 

-93.44 

-93.21 

-93.01 

-92.82 

-92.68 

-92.63 

-92.60 

-92.57 

-92:54 

-92.47 

-92.41 

-92.34 

-92.26 

-92.21 

-92.16 

-92.13 

-92.09 

-92.04 

-91.99 

-91.93 

-91.87 

-91.82 

-91.78 

-91.74 

-91.69 

-91.65 

-91.62 

-91.58 

-91.55 

-91.51 

-91.49 

-93.44 

-92.87 

-92.67 

-92.08 

-92.08 

-91.19 

-91.19 

-90.54 

-90.54 

-90.32 

-90.18 

-90.18 

. -90.05 

-90.04 

-90.04 ' 

-90.04 

-90.04 

-90.07 

-90.12 

-90.12 

-90.12 

-90.12 

-90.12 

-90.12 

-90.12 

-90.12 

-90.12 

-90.14 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09 

-90.09-

-90.09 

-188.71 

-165.41 

-165.41 

-144.17 

-144.17 

-124.45 

-124.45 

-106.34 

-106.34 

-96.43 

-89.93 

-89.93 

-81.09 

-74.78 

-74.78 

-74.78 

-74.78 

-68.53 

-62.89 

-62.89 

-62.89 

-62.89 

-62.89 

-62.89 

-62.89 

-62.89 

-62.89 

-57,66 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

-53.62 

959.71 947.56 

1,036.00 1,024.88 

1,107.70 1,096.00-

1,183.18 1,171.05 

1,261.11 1,248.58 

1,340.73 1,327.33 

1,421.34 1,407.13 

1,503.42 1,488.78 

1,587.13 1,571.97 

1,672.39 1,656.78 

1,758.72 1,742.04 

1,846.42 1,828.65 

1,934.84 1,916.43 

2,024.56 . 2,005.24 

.2,115.22 2,095.04 

2,206.95 2,185.91 

2,299.53 . 2,277.57 

2,392.38 2,371.49 1 

2,485.99 2,464.89 

2,579.86 2,558.31 

2.673.55 2.651.26 

2,767.36 2,744.02 

2,861.62 2,836.94 

2,956.41 2,931.12 

3,051.69 3,024.09 

3,147.52 3,120.02 

3,243.67 3,215.96 

3.339.56 3,311.36 

3,436.45 3,407.58 

3,533,16 3,503.08 

3,629.93 3,598.67 

3,726.62 3,693.46 

3,823.49 3,789.20 

3,920.64 3,885.33 

4,018.03 3,982.52 

4,115.55 4,079.58 

4,213.25 4,175.67 

4,310,69 4,273.09 

4,407.97 4,370.46 

4,505.44 4,467.16 

4,603.09 4,563.24 

4,700.91 4,659.85 

4,798.86 4,756.91 

4,859.64 4,817.19' 

12.15' 

11.12 

11.69 

12.13 

12.53 

13.40 

14.21 

14.64 

15.16 

15.61 

16.67 

17.77 

18.40 

19.32 

20.18 

21.04 

21.96 

" 20:89 

21.10 

21.55 

22.29 

23.34 

24.68 

25.29 

27.59 

27.50 

27.71 

28.19 

28.87 

30.08 

31.27 

33.16 

34.29 

35.31 

35.50 

35.97 

37.58 

37.60 

37.52 

38.28' 

39.85 

41.06 

41.94 

42.45 

78.961 

93.164 

94.723 

97.541 

100.632 

100.077 

100.007 

102.716 

104.670 

107.153 

105.489 

103.899 

105.139 

104.792 

104.801 

104.898 

104.709 

' 114.518 

117.804 

119.726 

119.926 

118.584 

115.957 

116.900 

110.591 

114.451 

117.064 

118.446 

119.024 

117.461 

116.096 

112.384 

111.505 

111,033 

113.169 

114.417 

112.118 

114.634 

117.494 

117.685 

115.504 

114.487 

114.409 

114.471 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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TICIIKOLOOY IRBlVICIS 

Rroject S p S & S f ^ 
•Grow R̂ederal1- .l*^?'4'/1-; ;•• ̂  j-S?* • >.#*,':"'' 'J ' 

Reference^Vellbore' 
ReferencelJ0esign:j& 

O.OOusft 

600.00 
'700.00 
791.43 
800.00 
900.00 

1,000.00 

599.99 
699.99 
791.41 
799.98 
899.95 
999.88 

599.71 

699.76 

791.21 

799.77 

899.69 

999.60 

599.69 
699.74 
791.18 
799.74 
899.66 
999.56 

1,100.00 1,099.76 
1,200.00 1,199.55 
1,300.00 1,299.28 
1,400.00 1;398.96 

1,500.00 1,498.60 

1,600.00 1,598.39 
1,700.00 1,698.33 

1,800.00 1,798.31 

1,900.00 1,898.29 
2,000.00 1,998.26 

2,100.00 2,098.22 

2,200.00 2,198.20 
2,300.00 2,298.18 

2,400.00 2,398.15 
2,500.00 2,498.12 

2,600.00 2,598.08 
2,700.00 2,698.04 

2,800.00 2,798,04 

. 2,900.00 2,898.03 

3,000.00 2,998.03 

3,100,00 3,098.01 

3,200.00 3,198.00 

3,300.00 3,297.99 

3,400.00 3,397.97 

3,500.00 3,497.95 

3,600.00 3,597.93 

3.679.18 3,677.10 
3,700.00 3,697.91 
3,800.00 3,797.91 
3,900.00 3,897.87 

4,000,00 3,997.83 
4,100.00 4,097.80 
4,200.00 4,197.77 
4,300.00 4,297.75 

4,400.00 4,397.73 

4,500,00 4,497,71 

4,600.00 4,597.71 

4,700.00 4,697.70 

4,800.00 4,797.69 

4,900.00 4;897.68 

5,000.00 4,997,67 

5,100.00 5,097.67 

5,177.65 5,175.31 

5,200.00 5,197.66 

5,300.00 5,297.64 

1,099.64 1,099.57 
1,199.29 1,199.18 
1,298.88 1,298.73 
1,398.79 1,398.60 
1,498.62 1,498.42 

1.598.46 1,598.25 

1.698.47 1,698.25 
1,798.58 1,798.36 
1,898.74 1,898.53 
1,998.82 1,998.60 

2,098.76 2,098.53 

2,198.88 2,198.64 

2,298.67 2,298.43 

2,399.66 2,399.40 
2,500.23 2,499.93 

2.600.13 2,599.78 
2,699.22 2,698,85 

2.799.00 2,798.62 
2.899.02 2,898.64' 

2.999.14 2,998.75 

3,099.29 3,098,90 

3,199.35 3,198.93 

3,299.26 3,298.82 

3,399.14 3,398.67 

3,498.98 3,498.49 

3,598.93 3,598.43 
3,677.54 3,677.03 
3,697.76 3,697.25 
3,796.11 3,795.54 
3.897.03 3,896.40 

3,997.25 3,996.58 
4,096.97 4,096.27 
4.197.1 1 4,196.38 
4,297.83 4,297.09 
4,397.45 4,396,71 

4,498.87 4,498.12 

4,599.29 4,598.53 

4,699.49 4,698.72 

4,799.41 4,798,64 

4,899.22 4,898.43 

4.999.04 4,998.25 

5,098.92 5,098.13 

5,175.86 5,175.07 

5,198.00 5,197.21 

5,288.43 5.2B7.28 

5,400.00 5,397.45 5,375.09 5,371.77 

0.00 0.67 178.52 _ . -28.45 -1.10 26.16 25.50 0.66 39.401 CC 

0.20 0.87 178.34 ~ -29.55 -1.59 26.44 25.38 ' 1.06 24.894 

0.39 1.05 179.86 -30.28 -2.09 26.35 24.91 1.44 18.301 

0.41 1.07 179.92 -30.36 -2.13 26.32 24.85 1.48 17.839 ES 

0.64 1.28 -174.51 .-31.43 -2.62 26.88 24.97 1.90 14.116 

0.86 1.49 -164.82 -32.34 -3.68 28.10 25.76 2.34 11.990 

1.10 1.70 -151.64 -32.43 -5.89 30.62 27.84 2.79 10.985' 

1.33 1.91 -137.91 -31.52 -8.55 35.31 32.08 3.23 10.934 

1.58 2.12- -126.36 -30.26 -11.33 41.92 38.25 3.67 11.424 

1.84 2.32 -117.74 -28.91 -13.50 49.63 * 45.53 4.10 12,108 

2.09 2.52 -111.79 -27.76 -14.41 57.34 52.82 4.52 12.686 

2.30 2.73 -107.78 -26.75 -15.11 63.29 58.37 4.92 12.871 

2.49 2.93 -105.11 -25,86 -15.55 66.24 60.93 5.31 12.483 

2.69 3.14 -103.07 -25.20 • -15.74 67.01 61.30 5.71 11.730 

'2 .90 3.35 .-101.67 -24.50 -15.67 ' •68.50 62.36 6.13 11.167 

3.11 3.56 -101.12 -23.69 -15.39 70.67 64.13 6.55 10.796 

3.31 3.77 -.100.71 -22.70 -15.10 72.70 65.75 6.95 10.455 

3.51 3.98 -100.90 ' -21.57 -14.83 73.73 66.36 7.36 10.015 

3.71 4.19 -101.39 -20.13 . -14.63 74.34 66.57 7.77 9.562 

3.91 4.40 -101.89 -18.42 -13.93 74.40 66.21 8.19 9.081 

4.12 4.61 -102.26 -16.16 -12.16 73.21 64.60 8.61 8.502 

4.32 4.82 -102.77 , -13.85 -10.14 71.66 62.63 9.03 7.938 

4.52 5.02 -103.98 -12.40 -8.51 70.66 61.22 9.44 7.484 

4.72 5.23 -104,87 -12.20 -7.74 . 70.09 60.24 9.85 7.114 

4.92 5.44 -105.52 -11.95 -6.92 69.03 58.76 10.27 6.724 

5.13 5.65 -106,47 -11.56 -6.03- 67.87 ,57.18 10.69 6.352 

5.33 5.86 -108.03. -11.54 -4.75 . 66.49 "55.38 11.10 5.987 

5.53 6.07 " 1 1 0 . 5 2 -12.31 -3.03 64.84 53.32 11.52 5.629 

5.74 6.28 -113,66 -13.47 -1.02 63.02 51.09 11.94 5.280 

5.94 6.49 -116.94 -14.48 0.82 61.48 49.12 12.36 • 4.975 

6.15 6.69 -120.46 -15.61 2.57 60.42 47.65 12.77 4.730 

6.35 6.90 -123.89 -16.48 4.17 59.42 46.23 13.19 4.505 

6.51 7.06 -126.30 • -17.04 5.18 58.80 45.29 13.52 4.351 

6.55 7.11 -127.03 -17.30 5.22 58.93 45.33 13.60 4.333 

6.76 7.31 -127.63 -19.91 3.47 61.65 47.64 14.01 4.400 

6.96 7.52 -126.01 -22.64 1.19 64.84 50.41 14.43 4.493 ' 

7.17 7.73 -122.19 -22.35 -1.22 66.67 51.81 14.85 4.489 

7.39 7.94" -118.72 -22.10 -3.73 68.90 53.63 15.27 4.512 

7.60 8.15 -115.81 -22.09 -6.29 71.45 55.76 15.69 ' 4.554 

7.81 8.36 -114.15 -22.44 -7.37 73.01' 56.90 16.11 4.531 

8.02 8.57 -112.87 -23.21 -8.30 74.44 57.91 16.53 4.503 

8.23 8.79 -112.02 -23.97 -8.86 75.58 58.63 16.96 4.458 

8.44 8.99 -111.46 ^24.09 -7.69 74.76 57.38 17.38 4.303 

8.65 9.20 -110.54 -23.82 -6.43 73.82 56.03 17.79 4.149 

8.85 9.41 -109.98 -23.45 -5.10 72.16 53.95 18.21 3.963 

9.06 9.62 -110.29 -23.36 -3.87 69.67 51.04 18.63 3.740 

9.27 9.83 -110.84 -23.35 -2.84 67.54 48.49 19.05 3.545 

9.48 10.04 -111.73 -23.40 -2.01- 65.94 46.47 19.47 3.386 

9.64 10.20 -112.76 -23.43 -1.51 65.13 45.33 19.80 3.289 

9.69 10.25 -113.04 -23.50 -1.69 65.16 45,27 19.89 3.276 SF 

9.90 10.44 -112.35 -23.55 -8.79 72.60 52.30 20.30 3.577 

10.12 10.63 -108.16 -23.02 . -27.75 97.41 76.83 20,58 4.732. 

center distance or covergent point, SF - min separation factor, ES -min ellipse separation 
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TtCHKOLOCIY 1EKVIC15 

Apac^e^drRor'atipn'V . ' • 
tddy fjbuntyj NW;(kAD27,NMEj 
GrowiRederal'.-••' ;>'\ '* .V S:: •'"•'"< 

Hwii'jw rttySwJtssHKSs 
|UoCal50o?ordinatejReference:i' 

ReferencegSite**?;.. 
SitetError^fes Jig t f m 
ReferenGeMeH:;*.rt 
iyVel l lError, :^ ' :^* ' 
Refeferice?W,ellbor,e; 
Ijefejenqgpgsign,^: 

0;G0iuf fr-^y1;^; K' ,;v,'.>';"̂ ,;"'', 
,#|I!H';4 .- ^"S; >';";'>• ;.).';., 
o.ob-usft •' 
0H/Jbb-#:I3,!P714;/, • " 

Survey:;Rhpenix'MW 

Grid/./: \ ,\ ';'? f 
^ i h i m u m ^ .••'•;,'. 
^Bp/sigrna''';., V. " >{ ^ 
GGR DB v5006 • • ' ; ; 'Vr 
Offset Datum:,' :t' " ^ 1 

.MDSReferenceiv,. m m m m l 

|Su^ye#G^ 

Jo f f se t i r , ^ 

&t&ir -jf.'Ev^vir,T,;r. •^>v*a 

5,500.00 5,494.38 5,443,40 5,435.93 10.38 10.80 • -104.60 -20.97 -50.97 151.15 130.98 20.17 7.494 

5,600.00 5,584.54 5,487.42 ' 5,475.24 10.72 10.92 -103.49 -19.76 -70.70 '228.82 209.65 19.16 11.940 

5,700.00' 5,664.03 5,511.06 5,495.50 11.23 11.00 -101.23 -19.21 -82.87 320.63 301.66 18.98 16.897 

. 5,800.00 5,730.85 5,520.07 5,503.06 12.01 11.04 -97.88 •19.07 -87.76 417.39 394.77 22.61 18.458 

5,900.00 5,780.76 5,517.24 5,500.70 13.18 11.03 -95.33 -19.11 ' -86.21 515.48 497.36 18.12 28.449 

6,000.00 5,809.37 5,497.00 5,483.52' 14.77 10.95 -93.98 -19.52 -75.51 611.10 598.36 12.74 47.966 

6,100.00 5,822.23 5,497.00 5,483.52 16.67 10.95 -93.48 -19.52 -75.51 702.88 691.43 11.45 61.375 

6,200.00 5,823.81 5,471.23 5,461.01 18.79 10.88 -93.27 -20.19 -62.99 791.39 779.41 11.98 66.036 

6,300.00 5,826.03 5,454.00 5,445.57 21.06 , 10.82 -92.99 -20.66 -55.36 881.90 869.50 12.41 71.090 

6,400.00 5,828.28 - 5,454.00 5,445.57 23.42 10,82 -92.76 -20.66 -55.36- 973.88 961.14 12.74 76.430 

6,500.00 5,829.96 5,431.89 5,425.35 25.86 10.77 -92.65 -21.31 -46.46 1,066.35 1,052.63 13.72 77.711 

6,600.00 5,830.14 5,412.00 5,406.81 28.36 10.72 -92.39 -21.94 -39.28 1,159.35 1,144.80 14.55 79.680 

6,700.00 5,830.06 5,412.00 5,406.81 30.90 10.72 -92.13 -21.94 -39.28 1,252.83 1,237.89 14.94 83.831 

6,800.00 5,829.89 5,412.00 5,406.81 33.48 10.72 -91.95 -21.94 -39.28 1,347.25 1,331.90 15.35 87.759 

6,900.00 5,829.82 5,390.78 5,386.75 36.08 10.67 •91.87 -22.59 -32.40 1,441.96 1,426.27 15.69 91.887 

7,000.00 5,829.64 5,369.00 5,365.92 38.70 10.62 -91.80 -23.17 -26.05 1,537.45. 1,520.60 16.84 91.292 

7,100.00 5,830.06 5,369.00 5,365.92 41.34 10.62 -91.64 -23.17 -26.05 1,633.09 1,614.96 18.13 90.061 

7,200.00 5,830.53 5,369.00 5,365.92 44.00 10.62 -91.49 -23.17 -26.05 1,729.25 1,710.48 18.77 92.120 

7,300.00, 5,831.49 5,369.00 5,365.92 46.67 10.62 -91.36 -23.17 -26.05 1,825.94 1,806.04 19.89 91.789 

7,400.00 5,833.16 5,369.00 5,365.92 49.35 10.62 -91.24 -23.17 -26.05 1,923.12 1,902.30 20.82 92.384 

7,500.00 5,835.50 5,347.43 5,345.09 52.04 10.57 -91.15 -23.55 -20.47 2,020.26 1,998.74 21.52 93.889 

7,600.00 5,838.29 5,326.00' 5,324.22 54.74 10.53 -91.05 -23.68 -15.60 2,118.19 2,095.89 22.30 94.977 

7,700.00 5,841.15 5,326.00 5,324.22 57.44 •10.53 -90.98 -23.68 -15.60 2,215.92 2,195.20 20.72 106.940 

7,800.00 5,843.40 5,326.00 5,324.22 60.13 10.53 -91.00 -23.68 -15.60 2,313.76 2,292,17 21.59 107.190 

7,900.00 5,846,01 5,326.00 5,324.22 62.83 10.53 -91.04 -23.68 -15.60 2,411.83 2,388.38 23.45 102.840 

• 8,000.00 5,846,80 5,326.00 5,324.22 65.54 10.53 -91.08 -23.68 -15.60 2,509.70 2,486.53 23.17 108.301 

8,100.00 5,846.60 5,326.00 5,324.22 68.24 10.53 -91.10 -23.68 -15.60 2,607.54 2,584.11 23.43 111.288 

8,200.00 5,846.65 5,326.00 5,324.22 70.96 10.53 -91.08 -23.68 -15.60 2,705.60 2,681.25 24.35~ T l ' i . 1 2 4 

'8,300.00 5,847.14 5,326.00 5,324.22 73.68 10.53 -91.07 -23.68 -15.60 2,803.87 2,778.91 24.96 112.356 

8,400.00 5,848.24 5,326.00 5,324.22 76.40 . 10.53 -91.05 -23.68 -15.60 2,902.36 2,874.75 27.60 105.140 

8,500.00 5,850.33 5,307.27 5,305.86 79.13 10.49 -91.01 -23.65 -11.92 3,000.75 2,973.80 26.96 ' 111.314 

8,600.00 5,B52.54 5,304.63 5,303.26 81.86 10.48 -91.00 -23.64 -11.45 3,099.50 3,072.36 27.14 114.203 

8,700.00 5,854.83 5,302.13 5,300.80 84.58 10.47 -90.99 -23.63 -11.01 3,198.33 3,170.60 27.73 115.346 

8,800.00 5,857.43 5,283.00 5,281.91 87.31 10.43 -90.99 -23.51 -7.99 3,297.53 3,269.13 28.41 116.085 

8,900.00- 5,860.30 5,283.00 5,281.91 90.04 10.43 -90.98 -23.51 -7.99 3,396.49 3,367.11 29.38 115.602 

9,000.00 5,862.78 5,283.00 5,281.91 92.78 10,43 -90.96 -23.51 •7.99 3,495.45 3,464.82 30.63 114.113 

9,100.00 5,864.27 5,283.00 5,281.91 95.51 10.43 -90.94 -23.51 -7.99 3,594.31 3,561.38 32.93 109.145 

9,200.00 5,865.86 5,283.00 5,281.91 98.25 10.43 -90.91 -23.51 -7.99 3,693.25 3,659.02 34.23 107.909 

9,300.00 5,868.00 5,283.00 5,281.91 100.99 10.43 -90.88 -23.51 -7.99 3,792.31 3,756.98 35.33 107.329 

9,400.00 5,870.55 5,283.00 5,281.91 103.73 10.43 -90.85 -23.51 -7.99 3,891.48 3,856.37 35.11 110.844 

9,500.00 5,873.09 5,283.00 5,281.91 106.47 10.43 -90.83 -23.51 ' -7,99 3,990.69 3,955.34 35.35 112.890 

9,600.00 5,875.95 ' 5,283.00 ' 5,281.91 109.21 10.43 -90.81 -23.51 -7.99 4,089.98 4,052.58 37.40 109.372 

9,700.00 5,877.16 5,283.00 5.281.91 111.95 10.43 .-90.79 -23.51 .. -7.99 4,189.09 4,151.90 37.19 112.635 

9,800.00 5,877.05 5,283.00 5,281.91 114.69 10.43 -90.77 -23.51 •7.99 4,288.07 4,251.32 36.75 116.672 ' 

9,900.00 5,877.22 5,283.00 5,281.91 117.43 10.43 -90.76 r23.51 -7.99 ' 4,387.15 4,349.68 37.46 117.101 

10,000.00 5,877.76 5,283.00 5,281.91 120.17 10.43 -90.74 -23.51 -7.99 4,486.30 4,447.08 39.22 114.381 

10,100.00 5,878.66 5,283.00 5.281.91 122.92 10.43 -90.72 ' ' -23.51 -7.99 4,585.54 4,544.96 40.58 113.011 

10,200.00 5,879.76 5,283.00 5,281.91 125.66 10.43 -90.71 -23.51 -7.99 4,684.83 4,643.37 41.46 112.992 

10,262.00 5,880.52 5,283,00 5,281.91 127.36 10.43, -90.70 -23.51 -7.99 4,746.42 4,704.46 41.96 113.121 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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vApacheiOorporation • ^ y - V':?*'' * 
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filrocal'.CojondinatetReference 
^ i L » , * # r W e | | r # 1 1 H * 

Company - i 
2.?' sfT/^V t 
•of ' - M Q , ' Reference:Site:i 

SrtejEfror 
ReferenceWell 
^ o f V k , 
ReferencejWellbore-

Grow.Rederal 
i t 0:00-usft 

OH/Job' #13(10714 " 
RefeTencejDesign^ Survey iPhoenix MWD Survey1 

WDiReference V< ^ K * <KB 
iyorthjiWrV.ee' * , / * ^ 

@'3894;00usftHGapstar;1.r4)'''. 
3894?00usft':(Capstar •114)'' 

Grid * ' * 
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iMinimum'Gurvature-<i 
2 00 sigma 
GCRDBv5000J

 1 f 

Offset Datum * ''>"C'.'": 

600:00 599.99 603.99 603.99 0.00 1.23 2.00 • 40.00 -0.30 42.32 41,09 1.23 34.387 CC, ES 

700.00 699.99 703.99 703.99 0.20 1.46 2,73 40.00 -0.30 43.17 41.52 1.65 26.169 

800.00 799.98 803.98 803.98 0.41 1.68 2.43 40.00 -0.30 44.07 41.98 2.09 21.077 

900.00 ' 899.95 903.95 903.95 0.64 1.90 -0.32 40.00 -0.30 44.67 42.14 2.54 17.615 

1,000.00 . 999.88 1,003.88 1,003.88 0.86 2.13 -5.02 40.00 -0.30 45.39 - 42.40 2.99 15.196 

1,100.00 1,099.76 1,103.76 1,103.76 1.10 2.35 -11.13 40.00 -0.30 46.35 42.91 3.44 13.466 

1,200.00 1,199.55 1,203.55 1,203.55 1.33 2.58 -18.79 40.00 -0.30 47.87 43.97 3.90 12.272 

1,300.00 1,299.28 1,303.28 1,303.28 1.58 2.80 -26.58 40.00 -0.30 ' 50.79 46.42 4.36 11.640 

1,400.00 "1,398.96 1,402.96 1,402.96 1.84 3.03 -33,85 40.00 -0.30 55.16 50.34 4.82 11.436 

1,500.00 1,498.60 1,502.60 1,502.60 2.09 3.25 -40.09 • 40.00 -0.30 60.76 55.48 5.27 11.523 

' 1,600.00 1,598.39 11602.39 1,602.39 2.30 3.47 -43.79 40.00 -0.30 65.69 60.00 5.70 11.535 

1,700.00 1,698.33 1,702.33 1,702.33 2.49 3.70 -45.06 . 40.00 -0.30 68.79 62.69 6.11 11.267 

1,800.00 •- 1,798.31 1,802.31 1,802.31 2.69 3.92 -44.88 40.00 -0.30 70.62 64.09 6.53 10.818 

1,900.00 1,898.29 1,902:29 1,902.29 2.90 4.15 -45.60 40.00 -0.30 72.38 65.42 6.96 10.394 

2,000.00 1,998.26 2,002.26 2,002.26 3.11 4.37 -47.30 40.00 -0.30 73.82 66.42 7.39 . 9.985 

2,100.00 2,098.22 2,102.22 2,102.22 3.31 4.60 -49.03 40.00 -0.30- 75.01 67.19 7.82 9.595 

2,200.00 2,198.20 2,202.20 2,202.20 3.51 4.82 -50.54 40.00 -0.30 74.94 66.70 8.24 9.094 

2,300.00 •2,298.18 2,302.18 2,302.18 3.71 5.05 -52.18 40.00 -0.30 74.12 65.45 8.67 8.549 

2,400.00 2,398.15 2,402.15 2,402.15 3.91 5.27 -53.93 4o'.00 -0.30 73.20 64.10 9..10 8.044 

2,500.00 2,498.12 2,502.12 2,502.12 4.12 5.50 -55.76 40.00 -0.30 72.18 62.65 9.53 7.573 

2,600.00 2,598.08 2,602.08 2,602.08 4.32 5.72 -57.66 40.00 -0.30 71.06 61.09 9.96 7.132 

2,700.00 2,698.04 2,702.04 2,702.04 4.52 5.95 -59.66 40.00 -0.30 69.92 59.53 10.40 6.727 

2,800.00 2,798.04 2,802.04 2,802.04 4.72 6.17 -60.43 40.00 -0.30 69.33 58.50 10.82 6.405 

2,900.00 2,898.03 2,902.03 2,902.03 4.92 6.40 -60.79 40.00 -0.30 68:61 57.36 11.25 6.098 

3,000.00 2,998.03 3,002.03 3,002.03 5.13 6.62 -61.42 40.00 -0.30 67.58 • 55.90 11.68' 5.784 

3,100.00 3,098.01 3,102.01 3,102.01 5.33 6.85 -62.21 40.00 -0.30 66.42 54.31 12.12 5.482 

3,200.00 3,198.00 3,202.00 3,202,00 5.53 7.07 -62.97 . 40.00 :o.30 65.11 52.56 12.55 5.189 

3,300.00 3,297.99 3,301.99 3,301.99 5.74 7.29 -63.69 40.00 •0.30 63.59 50.61 12.98 4.900 

3,400.00 3,397.97 3,401.97 3,401,97 5.94 7.52 -64.54 40.00 -0.30 61.94 48.53 13.41 4.618 

3,500.00 3,497.95 , 3,501.95 3,501.95 6.15 7.74 -65.56 40.00 -0.30 60.35 46,51 13.84 4.360 

3,600.00 3,597.93 3,601.93 3,601.93 6.35 7.97 -66.53 40.00 -0.30 58.64 44.37 14.27 4.109 

3,700.00 3,697.91 3,701.91 3,701.91 6.55 8.19 -67.46 40.00 -0.30 56.91 42.20 14.71 3.870 

3,746.16 3,744.07 3,748.07 3,748.07 6.65 8.30 -67.56 40.00 -0.30 56.59 41.69 14.91 3.797 

3,800.00 3,797.91 3,801.91 3,801.91 6.76 8.42 -67.01 40.00 -0.30 57.09 41.95 15.14 3.772 

3,900.00 3,897.87 3,901.87 3,901.87 6.96 8.64 -65.54 40.00 -0.30 59.25 • 43,68 15.57 3.806 

4,000.00 3,997.83 4,001.83 4,001.83 7.17 8.87 -64.19 40.00 -0.30 61.64 45.64 16.00 3.852 

4,100.00 4,097.80 4,101.80 4,101.80 7.39 9.09 -63.03 40.00 -0.30 • 63.94 47,50 16.44 3.890 

4,200.00 4,197.77 4,201.77 4,201.77 7.60 9.32 -62.02 40.00 -0.30 66.05 49,18 16.87 3.915 

4,300.00 4,297.75 4,301.75 4,301.75 7.81 9.54 -61.32 40.00 -0.30 67.87 50,56 17.31 3.921 

4,400.00 4,397.73 4,401.73 4,401.73 8.02 9.77 -60.50 40.00 -0.30 69.61 51.87 17.74 3.924 

4,500.00 4,497.71 4,501.71 4,501.71 8.23 9.99 -59.91 40.00 -0.30 71.08 52.91 18.18 3.911 

4,600,00 4,597.71 4,601.71 4,601.71 8.44 10.22 -59.43 40.00 -0.30 72.22 53.61 18.61 3.881 

4,700.00 4,697.70 4,701.70 4,701:70 8.65 10.44 -58.95 40.00 -0.30 73.52 54.48 19.04 3.861 

4,800.00 4,797.69 4,801.69 4,801.69 8.85 10.67 -58.38 40.00' -0.30 73.99 54,51 19.47 3.799 

4,900.00 4,897.66 4,901.68 4,901.68 9.06 10.89. -57.60 40.00 -0.30 73.16 53.25 19.91 3.675 

5,000.00 4,997.67 5,001.67 5,001.67 9.27 11.12 -57.01 40.00 -0.30 72.23 51.88 20.34 3.550 

5,100.00 5,097.67 5,101.67 5,101.67 9.48 11.34 -56.79 40.00 -0.30 71.17 50.39 20.78 3.425 

5,200.00 5,197.66 5,201.66 5,201.66 9.69 11.56 -57.03 40.00 -0.30 69.82 48.60 21.22 3.291 

5,300.00 5,297.64 5,301.64 5,301.64 9.90 11.79 -58.00 40.00 • -0.30 68.35 46.70 21.65 3.157 

5,330.19 5,327.82 5,331,82 5,331.82 9.97 11.86 -58.63 40.00 -0.30 68.34 46.56 21.79 3.137 SF 

5,400.00 5,397.45 5,401.45 5,401.45 10.12 12.01 •61.38 40.00 -0.30 70.44 48.41 22.03 3.197 

5,500.00 5,494.38 5,498.38 5,498.38 10.38 12.23 -72.94 40.00 -0.30 88.09 • 66.16 21.93 4.017 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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HcORPORATION 

Anticollision Report PHOENIX 
' TECMNOLOQV SERVICt l 

Local Co ordinate Reference »̂  \ 
£ TVD<Reference j 1 * 

Well #11H 1 i 
•KB @ 3894:00usft'(Capstar 11.4). •;' •'". 
'KB'® 3894:00usft.(Gapsfar: m y "'•' 
Grid 
Minimum'Curvature. • • . . • •. <» •••<. • •••. 

"2.G0',sigma • : .. • - . . . 
GCR DB V5000 

,0lfsetiiOalum • - ".••>..' 

Company , 
[Project * , 
iReference{Site:Hf 
SitelError f * r 
ReferenceiWell:a.i 
Well Error 
Reference sWellbore, 
ReferenceiDesign: • 

Apache'Corporation:,. 
Eddy County: NM (NAD27 NME) 
Grow Federal- •.. < • : 
0.00 usft • »• : '"; . 
#IIH . , 
O.OOiUsft-. . 
OH/Job'-#13,10714 . 
Survey:--Rhoenix'MWD Survey • 

nMO«Reference 
NortMReference ' ' 
Survey.Calculation; Method 
Outputferrors are at I 

' 1 -&"••» -'''',̂ f . -V't-V, , 
iDatabase 1 

fiOffsettT»VDIReference 
' ••: i ' .,rr—vw/.V, '̂ " 

i 
re*" 

OffsetiDesign 
SSurvoy.ProgrortiM.IO-MWD^ IJ) v,- | , ^, 

iRoforonco). i;-• v. , .iv-jOffaot, 

* " ' ' " 

: (wet—ii f ? « ^ ^ 4 » - < . . . . . . . 

Grow Federal - #15H - OH //Job #1310461 ,'Plan #2 04-18-13 

Measured .Worticfll'-
.« Depth j,'. •!. .Depth!-

(J ft) (u ft) 

.iMoasurodr. 
iDopth:. 
(usft) i, 

Vertical; 
Depth,. 
I( «) 

4 i 
>, ^SorniiMaionAxis -7 

Offsot* -iRoforonco 'tt 

(u It) 
•/,'•>'*' 
(u ft) 

(.Azimuth ; ,, 
Jrom.North" 

lOffsotWollborelContro'. 
+N/ S +E/ W 

>'(usft) (u ft)» 

D tonco ^ 
r ^Botwoon f jBotwoen;-', iMinimumr.. 'Separation 
'"'Controsr; 'Ellipses^'Separation^'Factor, 

, _Tor:" E 

I If 
iOtfsol'.WolhError:t.5 

"OiOOIuslV 
I P 

:'0!00iusll:ll 

(u ft) (usft) '.'(us 

'-̂ .Warningt̂ p . 

r ' t 
5.600.00 5.584.54 5.588.54 5.588.54 10.72 12.43 -84.12 40.00 -0.30 125.75 104.92 20.83 6.038 

5,700.00 5,664.03 5,668.03 5,668.03 11.23 12.61 -88,11 40.00 -0.30 185.08 166.29 18.79 9.849 

5,800.00 5,730.85 5,725.00 5,725.00 12.01 • 12.74 -87.54 40.00 -0.36 259.47 242.52 16.95 15.310 

5,900.00 5,780 76 5,750.00 5,749.96 13.18 12.79 -86.88 39.99 -1.63 348.55 334.37 14.18 24.578 

6,000.00 5,809.37 5,762.18 5,762.08 14.77 12.81 -86.95 39.98 -2.83 446.65 430.69 15.96 27.991 

6,100.00 5,822,23 5,762.75 5,762.65 16.67 12.82 -87.67 • 39.98 -2.90 546.30 525.08 21.22 25.742 

6,200.00 5,823.81 5,759.01 5,758.93 18.79 12.81 -88.21 39.99 -2.48 645.68 628.35 ' 17.33 37.267 

6;300.00 5,826.03 5,750.00 5,749.96 21.06 12.79 -88.52 39.99 -1.63 745.36 727.51 17.85 41.754 

6,400.00 5,828.28 5,750.00 5,749.96 23.42 12.79 -88.81 39.99 -1.63 844.96 823.24 21.72 38.907 

6,500.00 5,829.96 5,750.00 5,749.96 25.86 12.79 -89.05 39.99 -1.63 944.59 929.70 14.89 63.429 

6,600.00 5,830.14 5,750.00 5,749.96 28.36 12.79 • -89.07 39.99 -1.63 1,044.25 1,030.07 14.18 73.662 

6.700.00 5,830.06 5,750.00 5,749,96 30.90 12.79 -89.09 39.99 -1.63 1,143.94 1,128.36 15.58 73.413 

6,800.00 5,829.89 5,750.00 5,749.96 33.48 12.79 -89.15 39.99 -1.63 1,243.67 1,225.48 18.20 68.349 

6,900.00 5.829.82 5,750.00 5,749.96 36.08 12.79 -89.24 39 .99 ' -1,63 1,343.44 1,321.06 22.37 60.043 

7,000.00 5,829.64 5,750.00 5,749,96 38.70 12.79 -89.32 39.99 -1.63 1,443.23 1,425.36 17.86 ' 80.798 

7,100.00 5,830.06 5,750.00 5,749.96 41.34 12.79 -89.31 39.99 -1.63 1,543.09 1,525.72 17.37 ' 88.831 

7,200.00 5,830.53 5,750.00 5,749.96 44.00 12.79 -89.31 39.99 -1,63 1,642.97 1,625.11 17.86 91.975 

7,300.00 5,831.49 5,739.26 5,739.25 46.67 12.77 -89.30 40.00 -0.88 1,742.71 1,723.61 19.09 91.268 

7,400.00 5,833.16 5,738.60 5,738.59 49.35 12.77 -89.29 40.00 -0.85 1,842.63 1,822.53' 20.10 91.659 

7,500.00 5,835.50 5,738.10 5,738.09 52.04 12.77 -89.28 40.00 -0.82 1,942.59 1,921.37' 21.22 91.536 

7,600.00 5,838.29 5,737.72 5;737.71 54.74 12.77 -89.27 40.00 -0.80 ' 2,042.56 2,018.75 23.82 85.764 

7,700.00 5,841.15 5,737.38 5,737.37 57.44 12.76 -89.29 40.00 -0.78 2,142.53 2,092.03 50.50 42.425 

7.800.00 5,843.40 5,736.97 5,736.96 60.13 12.76 -89.38 40.00 -0.76 2,242.43 2,180.87 61.56 36:427 

7,900.00 5,846.01 5,736.65 5,736.64 62.83 12.76 -89.48 40.00 -0.75 2,342.31 2,273.32 68.99 33.949 

8,000.00 5,846.80 5,736.10 5,736.09 65.54 12.76. -89.59 40.00 -0.72 2,442.14 2,390.39. 51.75 47.193 

8,100.00 5,846.60 5,725.00 5,725.00 68.24 12.74 -89.67 40.00 -0.36 2,542.12 2,498.01 44.11 57.634 

8,200.00 5,846.65 5,725.00 5,725.00 70.96 12.74 -89.71 40.00 -0.36 2,641.99 2,605.66 36.33 72.715 

8,300.00 5,847.14 5,725.00 5,725.00 73.68 12.74 -89.74 40.00 -0.36 2,741.89 2,700.79 41.09 66.726 

8,400.00 5,848.24 5,725.00 5,725.00 76.40 12.74 -89.77 , '40.00 -0.36 .2,841.82 2,815.00 26.81 105.979 

8,500.00 5,850.33 5,725.00 5,725.00 ' 79.13 12.74 -89.78 40.00 -0.36 2,941.79 2,897.72 44.07 66.750 

8,600.00 5,852.54 5,725.00 5,725.00 81.86 12.74 -89.80 40.00 -0.36" 3,041.76 2,981.08 60.68 50.126 

8,700.00 5,854.83 5,725.00 5,725.00 84.58 12.74 -89.83 40.00 -0.36 3,1.41.73 3,071.85 69.88 44.959 

8,800.00 5,857.43 5,725.00 5,725.00 87.31 12.74 -89.86 40.00 -0.36 3,241.69 3,163.25 78.44 41.326 

8,900.00 5,860.30 5,725.00 5,725.00 90.04 12.74 -89.89 40.00 -0.36 3,341.67 3,261.42 80.25 41.641 

9,000.00 5,862.78 5,725.00 5,725.00 92.78 12.74 -89.91 40.00 . -0.36 3,441.65 3,400.97 40.69 84.588 

9,100.00 5,864.27 5,725.00 5,725.00 95.51 12.74 -89.91 40.00 -0.36 3,541.62 3,510.47 31.15 113.708 

9.200.00 5,865.86 5,725.00 5,725,00 98.25 12.74 -89.91 40.00 -0.36 . 3,641.59 3,608.47 33.12 109,961 

9,300.00 5,868.00 5,725.00 5,725.00 100.99 12.74 -89.91 40.00 •0.36 3,741.57 3,706.35 35.23 106.215 

9,400.00 5,870.55 5,725.00 5,725.00 103.73 12.74 -89.91 40.00 -0.36 3,841.56 3,806.38 35.19 109.176 

9,500.00 5,873.09 5,725.00 5.725,00 106.47 12.74 -89.91 40.00 -0.36 3,941.55 3,894.67 46.88 84.072 

9,600.00 5.875.95 5,725.00 5,725.00 109.21 12.74. -89.91 40.00 •0.36 4,041.55 4,006.81 34.74 116.335 

9.700.00 5.877.16 5,725.00 5,725.00 111.95 12.74 -89.91 40.00 -0.36 4,141.51 4,105.93 . 35.58 116.403 

9.800.00 5,877.05 5,725.00 5,725.00 114.69 12.74 -89.91 40.00 -0.36 4,241.44 4,203.06 38.38 110.526 

9,900.00' 5,877.22 5,725.00 5,725.00 117.43 12.74 -89.92 40.00 -0.36 4,341.37 4,301.23 40.14 108.143 

10,000.00 5,877.76 5,725.00 5,725.00 120.17 12.74 -89.92 40.00 -0.36 4,441.33 4,403.50 37.83 117.405 

10,100.00 5,878.66 5,725.00 5.725.00 122.92 12.74 -89.92 40.00 -0.36 4,541.29 4,502.94 38.35 118.418 

10,200.00 5.879.76 5,725.00 5,725.00 125.66 12.74 -89.92 40.00 -0.36 4,641.27 4,602.18 39.09 118.738 

10,262.00 5,880.52 5,725.00 5,725.00 127.36 12.74 -89.92 40.00 -0.36 4,703.25 4,663.71 39.54 118.952 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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_ •AUT< lit 
Anticollision Report P H O E N I X 

T I C M K O l O n V f I I V I C I 3 

Company 
Rtjoject:§ J$,',*f,f. 
iBef eVe ric'els i te :,?';<'yf:' 

;^i|llfEVf5V.:p^j%-^'f} 
LRefeireric^ 
!Be1feVenSe^Deslgn:»i 

•Apache Corporation • • • . ,. ., 
Eddy.'C,ounty..NM (NAD27 NME) '• • v ; 
.Crow'Federal • •, 
0.00 usft • .-'. • •".. • . " " 
#11H ." • " ' •• -. • •• ••••• • : .-'"' 
0.00 usft „• 
OH/Job #1310714' 1 

Survey: Rhoenix'MWD Survey- • 
' - . . ' i f - - i . . • i * * * * * - . ^ - ' . i — J . — 

$yic '"x %<" , n 
ibocal'iCo^ordinatefleference:.:!.: 
iTVD Reference t f , i 
(|MD Reference1 i 1 

r North Reference * 
,SurveylCalculation:ilVIethod:'i„'.:, 

" $ », /J i* i 
Output errors are^at t 4 n 

•*Database ' <* ^ r ' *• 
Offset TVDiReference 
1 . . -J - - . ... 1. ». , 5 . . . .... . •< 

Well #,1.1H . " •'.: " . 
KB @ '3894.00usft (Capstar. M 4) . '' 
KB @ '3894.00usfl-(Capstar.1'14) /•• . " ' '"• 
Grid . - •' ' " ' ' ' •. •:. 
•Minimum Curvature -: 
'2.00 sigma • .,>. .. . , ; . , , 
GCR-DB V5000' ' ; 

Offset Datum • • . . . . . . . 
.'•~-~t' r r ' r " . w , ^ - ~^ -~ t - -«^ - - j ^ ,—^ ' .•in.gij 

Reference Depths are relative to KB @ 3894.00usft (Capstar 114) 

Offset Depths are relative to Offset Datum 

Central Meridian is 104° 19' 60.000000 W 

Coordinates are relative to: #11H 

Coordinate System is US State Plane 1927 (Exact solution), New Mexico East 30 

Grid Convergence at Surface is: 0.25° 

9.00— 

6.00 

o 
1? 
ro 
oj 
cn 

3.00 — 

0.00 

Separation 
Factor Pint 

4000 6000 

Measured Depth 

LEGEND 

/etbore#1/Job#1210350,Plan1 4-25-2012V0 - M - #13H,OH/Job#1310316,Surveys(Capslar114)V0 #15H,OH/Job#1310461,Plan#2 04-K 

H Job#1310298,Surveys(Capstar114)V0 - & r #14H,OH/Jbb#1310557,Surveys(Capstar114)V0 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation 
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• C O R P O R A T I O N 

Eddy County, HM (NAD27 HME) 
Crow Federal 
#11H 
OH/Job #1310714 

Survey: Phoenix MWD Survey 

25 June, 2013 

i 
i 

i 

P H O E N I X 
TECHNOLOGY SERVICES 



ucaRpanATiat\i 
Survey Report PHOENIX 

TICHNOLOCT SERVICES 

..Company:; ' - ^^Apacnepprpora t iqn . . I * to ' $ _ 
iPfbJebt::lf;S:) ;>]Eddy NM (NAD27 NME) p- ^ 
;Site:; t ^ ; ;;i:/>iCrow Federal . t* * 
^ellT^f V;*V*i'#.1iH [ ^ " 
IWelibpr^-: •: ' i j OH/Job #1310714 - p ^ j .„. J ' 
i f s^ -asH i ' ' i f ^ i lSuo / j sys^Cap 's ta r i' i '4) \ ° Z ^ ^ 

Local Co-ordinate !Reference -. 
TVD Reference T ,. ~ 
MD Reference 
North Reference f ->•-• 
Survey Galculatiofi Method:,.-^ 
Database * "= -~-"-> r 

' w e l l # 1 IH • •' " 
(KB @ 3894.00usft (Capstar 114) - . '" . 
i KB @ 3894.00usft (Capstar 114) • 

•JGnd. ••"•,'* '' -.' 
Minimum.Gurvature.'. 

~- jGCRDBy5000 " , ' \ '.' • ; . 

. ». •. 

• :i 

:.- - * -; A 
^ ^ ^ v . ^ ^ l ^ ' r l ^Eady-jSou'rify..NM.(i^2?-NME)-:-S . * . • - • 

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 

SS i te j» f^ i V . ' . ^ r l g f , . . " -Grow Federal:* .. .-. ' i -

. .•.. . .... ••.: -. • ., • • Site Posi t ion: North ing: 671,130.90 usft Lati tude: 32° 50' 38.927956 N 
From: Map East ing: 643,906.80 usft Longi tude: 103° 51 ' 53.166888 W 

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

' - : " •: ;^ 
' / • •y 'yy . . ^ , : : ; V ' l ^ - . ^ 

Well Posi t ion +N/-S 0.00 usft Northing: 671,195.90 usfl Lat i tude: 32° 50' 39.571153 N 

+E/-W 0.00 usft East ing: 643,906.40 usfl Longi tude: 103° 51'53.168197 W 

Posit ion Uncertainty 0.00 usft Wellhead Elevation: usfl Ground Level: 3,884.00 usft 

i W e l l b ^ i r e ^ ^ ; w : = r ' ^ .OH/J6b 7#i3'107T4;- V-""".Jv'--f 

••- ,- . 
. , 

1 

^ Magnet ics; : >• » • ̂  Model Name- ^ r -Sample!Date is*. 
; ^ * - t *" - - , f . ^ « ^ ^ J * 
« - . . . . . . . . - i s » 

r ? Decl inat ion 

* ~~n 
Dip Angle 

t°) -

j . Field S t r e n g t h - , -
- - " - _ " , \ i nTy " <- * " - * 

IGRF2010_14 06/10/13 7.52 60.66 48,755 

' ^ D ^ g t f V ' - ^ i V l ^ . ' j i i y ^ l . Surveys(Capstar 114) ' . •' * f § 
Audi t Notes: 

Vers ion: 1.0 Phase: ACTUAL; Tie On Depth: 0.00 

Vert ical Sect ion ' * T - " * Depth From (TVD) 
. ! " ( ( u s f t ) , - ^ ^ 

+N/-S " 
. _ (usft) \ . 

» +E/-W 
(usft) 

^*' Direction ~-*JT ~ 7~ ' ' ~ * ^ T -
^ - » ° % 

0.00 0.00 0.00 89.57 

^ S u ^ W ^ r a ^ r ^ ^ . ' 'Date 06/25/13 . . - ." ?•••.>>' .'.' ^ .p- :~- ..' ... '"" ' '- ' ' ' ' ; 

.-• .' - • ' : " : . • • ^ f | u ^ ) ; ^ ^ r ; ^ f t ^ S ' u w y ^ 
••"•"1 ' 

imeiSs * - r£ i<Descri 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

622.00 10,262.00 Phoenix MWD Survey (OH/Job #1310714) MWD MWD - Standard 

0cV25/r3 7:31:26AM Page 2 COMPASS 5000.1 Build 56 



<fpSB 
UCXJRPORATB 

r .. b & 
JCXJOPORATlQ-vl 

Survey Report PHOENIX 
TECHNOLOGY SERVICES 

^Company: 
Project * 
Site 

•alApache.Corporation.'.. •. ' -. : v 
* s | Eddy;Couhry- NM (W0275Nr|lE)': 

^ ^ 'J? Crow Federal 
Well |#11H 
Wellbore jOH/Job #1310714 

f Design *> -i* Surveys (Capstar 114) 
-- -c » - - a : — , — — „ , — , — „ , — „ 

is- Well #11H 
3894;00usft,(Capstaf :114):.-

"liocal.Co^ordinateiReferenceii^r^, 
TVD Reference^ ^ ^ C * 1 ^ ' 
MD Reference *•-.,_ ^ ^ K B @ 3894 OOu ft (Capstar 114) 
North Reference * ~$ ~ " C ^ i G r K - ' 

? Si^ey;.GalcuJatjon;Methpd:i-^ 
.Database:--: ?S5 " A ^ t G C R DB v5000 

Survey 

v * (usft) 
ij- Azi (azimuth) fVDSS" > i " - A T V D 

(usft) * * (usft)? 
E/W—«-- V- *Sec T ^* jx -t-DLeg-^- -«=-

-•(usft) t (usft jes*-* , H100usft) 
- t

sNorthmg V E a s t i n g ^ - ^ 
--. (usft)3 > ( u s f t ) , < " 

600.00 0.43 226.12 -3,294.01 599.99 -2.30 -1.78 -1.80 0:00 671,193.60 643,904.62 

yV^GyrolTtebn.-
622.00 0.60 221.50 -3,272.01 621.99 -2.44 -1.91 -1.93 0.79 671,193.46 

^ F i r s f Phoenix MWD, Survey 
695.00 

781.00 

866.00 

952.00 

1,038.00 

1,123.00 

1,209.00 

1,294.00 

1,380.00 

1,466.00 

1,550.00 

1,636.00 

1,721.00 

1,807.00 

1,893.00 

1,978.00 

2,064.00 

2,149.00 

2,235.00 

2,321.00 

2,405.00 

2,491.00 

2,577.00 

0.60 

0.60 

1.50 

2.20 

•2.70 

3.60 

4.00 

4.40 

4.70 

5.00 

3.70 

2.20 

1.00-

1.10 

1.50 

1.50 

1.50 

1.10 

1.30 

1.40 

1.40 

1.50 

1.50 

206,10 

150.20 

102.10 

98.50 

94.90 

87.40 

90.20 

- 91.30 

93.60 

94.60 

98.60 

106.60 

144.60 

142.90 

82.90 

73.80 

71.30 

35.00 

16.20 

17.00 

11.00 

11.80 

6.00 

-3,199.01 

-3,113.02 

-3,028.03 

-2,942.08 

-2,856.16 

-2,771.29 

-2,685.47 

-2,600.70 

-2,514.97 

-2,429.28 

-2,345.53 

-2,259.64 

-2,174.67 

-2,088.69 

-2,002.71 

-1,917.74 

-1,831.77 

-1,746.79 

-1,660.80 

-1,574.53 

-1,490.85 

-1,404.88 

-1,318.91 

694.99 

780.98 

865.97 

951.92 

1,037.84 

1,122.71 

1,208.53 

1,293.30 

1,379.03 

1,464.72 

1,548.47 

1,634.36 

1,719.33 

1,805.31 

1,891.29 

1,976.26. 

2,062.23 

2,147.21 

2,233.20 

2,319.17 

2,403.15 

2,489.12 

2,575.09 

-3.07 

-3.87 

-4.49 

-4.97 

-5.38 

-5.43 

-5.32 

-5.41 

-5.70 

-6.22 

-6.92 

-7.81 

-8.88 

-10.15 

-10.67 

-10.22 

-9.55 

-8.52 

-6.91 

-4.97 

-2.98 

-0.84 

1.38 

-2.34 

. -2.31 . 

-1.00 

1,73 

5.38 

10.04 

15.74 

21.97 

28.78 

36.03 

42.36 

46.69 

48.68 

49.6.1 

51.23 

53.40 

55.55 

57.07 

57.81 

58.39 

58.89 

59.32 

59.67 

-2.36 

-2.34 

-1.03 

1.70 

5.34 

10.00 

15.70 

21.92 

28.74 

35.98 

42.31 

46.63 

48.61 

49.53 

51.15 

53.32 

55.47 

57.00 

57.76 

58.35 

58.87 

59.31 

59.68 

0.22 

0.65 

1.40 

0.82 

0.61 

1.16 

0.51 

0.48 

0.41 

0.36 

1:59 

1.80 

1.81 

0.12 

1.56 

0.28 

0.08 

1.05 

0.51 

0.12 

0.17 

0.12 

0.18 

671,192.83 

671,192.03 

671,191.41 

671,190.93 

671,190.52 

671,190.47 

671,190.58 

671,190.49 

671,190.20 

671,189.68 

671,188.98 

671,188.09 

671,187.02 

671,185.75 

671,185.23 

671,185.68 

671,186.35 

671,187.38 

671,188.99 

671,190.93 

671,192.92 

671,195.06 

671,197.28 

643,904.49 

643,904.06 

643,904.09 

643,905.40 

643,908.13 

643,911.78 

643,916.44 

643,922.14 

643,928.37 

643,935.18 

643,942.43 

643,948.76 

643,953.09 

643,955.08 

643,956.01 

643,957.63 

643,959.80 

643,961.95 

643,963.47 

643,964.21 

643,964.79 

643,965.29 

643,965.72 

643,966.07 
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UUUMt-OHATCQfNl 

Survey Report PHOENIX 
TCCHKOLOCY UKVIC-.E 

-.-(Apache Corporation • • 
iEddy County. NM (NAD27 NME) 
Crow.Rederal 
#11H-
OH/Job #1310714 . 
Surveys (Capstar 114). . 

'.Company. 
- Project:! .. " 
Site , , 
Well 

'Wellbore:" 
Design 

tiocalCo^ordinateReference: 
TVD Reference 
MD Reference o ^ *-= 
North Reference _̂ V 
Survey Calculation Method:-': 
Database £ »*4-iCt 

Well#11H 
• ; .KB @ 3894.00usft (Capstar 11.4) 
*; 1KB @ 3894.00usft (Capstar. 114) • 

^Minimum Curvature . 
GCR DB V5000 

'Survey. 

MD' -
(usft) 

Inc 

n 
A2i(azimuth)-i.; 

n 
JftVDS"S *T 
^usftp 

TVD 
(usft) 

N/S * 
, (usft) 

E/W 
(usft) 

1 ! " y .fcv 

i -. ^ . 

•is rk. •,."gw -̂?x-tt'.--»— 

V Sec 
(usftp--

DLeg 
(°/100usft) 

* Northing ^ 
- (usf t ) =, -*»., 

Easting 
- (usft)--

2,662.00 1.70 7.20 -1,233.94 2,660.06 3.73 59.94 59.97 0.24 671,199.63 643,966.34 

2,748.00 0.50 355.90 -1,147.96 2,746.04 5.37 60.08 60.11 1.41 671,201.27 643,966.48 

2,833.00 0.40 328.70 -1,062.96 2,831.04 6.00 59.89 59.94 0.27 671,201.90 643,966.29 

2,919.00 0.70 330.70 -976.97 2,917.03 6.71 59.48 59.53 0.35 671,202.61 643,965.88 

3,005.00 0.80 340.80 -890.98 3,003.02 7.74 59.03 59.08 0.19 671,203.64 643,965.43 

3,090;00 0.90 333.60 -805.98 3,088.02 8.90 58.54 58.60 0.17 671,204.80 643,964.94 

3,176.00 0.90 329.50 -720.00 . 3,174.00 10.08 57.89 57.97 0.07 671,205.98 643,964.29 

3,261.00 1.00 323.40 -635.01 3,258.99 11.25 57.11 57.19 0.17 671,207.15 643,963.51 

3,347.00 1.10 324.70 -549.02 3,344.98 12.53 56.19 56.28 0.12 671,208.43 643,962.59 

3,432.00 1.10 330.40 -464.04 , 3,429.96 13.90 55.31 55.41 0.13 671,209.80 643,961.71 

3,451.00 1.10 329.70 -445.04 3,448.96 14.22 55.13 55.24 0.07 671,210.12 643,961.53 

3,516.00 1.10 327.40 -380.05 3,513.95 15.28 54.48 54.59 0.07 671,211.18 643,960.88 

3,602.00 1.20 321.10 -294.07 3,599.93 16.68 53.47 53.59 0.19 671,212.58 643,959.87 

3,688.00 1.10 321.50 -208.09 3,685.91 18.03 52.39 52.52 0.12 671,213.93 643,958.79 

3,773.00 0.80 160.30 -123.09 3,770.91 18.11 52.08 52.22 2.21 671,214.01 643,958.48 

3,859.00 1.70 147.20 -37.11 3,856.89 16.47 52.97 53.10 1.09 671,212.37 643,959.37 
3,944.00 1.60 145.90 47.85 3,941.85 14.43 54.32 54.43 0.13 671,210.33 643,960.72 
4,030.00 1.50 144.60 133.82 4,027.82 12.52 55.65 55.74 0.12 671,208.42 643,962.05 
4,116.00 1.50 147.00 .219.79 4,113.79 10.65 56.91 56.99 0.07 671,206.55 643,963.31 
4,201.00 1.20 144.20 304.77 4,198.77 9.00 58.04 58.11 0.36 671,204.90 643,964.44 

4,287.00 1.10 140.90 390.75 4,284.75 7.63 59.09 59.14 0.14 671,203.53 643,965.49 
4,372.00 1.20 152.30 475.73 4,369.73 6.21 60.02 60.06 0.29 671,202.11 643,966.42 
4,458.00 0.90 143.10 561.72 4,455.72 4.87 60.84 60.87 0.40 671,200.77 643,967.24 
4,543.00 0.70 . 149.20 646.71 4,540.71 3.89 61.51 61.53 0.26 671,199.79 643,967.91 
4,629.00 0.80 . 148.90 732.70 4,626.70 2.92 62.09 62.11 0.12 671,198.82 643,968.49 

4,714.00 0.90 139.20 817.69 4,711.69 1.91 62.83 62.84 0.21 671,197.81 643,969.23 
4,800.00 0.80 251.20 903.69 4,797.69 1.21 62.70 62.71 1.64 671,197.11 643,969.10 
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UCORPORATtOl -J 

Survey Report PHOENIX 
TICt lKOLOGV SEKVICtS 

^Company:a :&:J Apache Corporation r wf^LiOcalfCoiordinate'Reference: I Well #11H - - k 
Project Eddy County NM (NAD27 NME) r „4.TVD Reference ^ K B (S ).3894.00usft.(Gapstar -114) -
Site -j Crow Federal 3 i M D Reference ).3894-.00usft:(Capstar:114)'-. • 

:Wel l ^ 4#11H 
6 W e l l b o r e \ JOH/Jc 

North-Reference -i«s -Grid . . -. : . ' £ :Wel l ^ 4#11H 
6 W e l l b o r e \ JOH/Jc Jb" #131,0714. :,r . - - •• V-

a 'Hi' _ : - . , . . : • „ . TA^Survey.Calculat ionsMethod: :•>. -•-itiMinimum Curvature - . t ^DesigiT:55A»s« t ] Surveys-(Capstar 114),: 
m r n r - ~ , V . . . „ - -'- - ~ --—- A Database •. (GGR DB V5000 " b 

Survey « 
— T • " * - — ~ " - - - - - -

' - S H ^ Survey « 

Inc Azi (azimuth) TVDSS TVD N/S 
.-•^ \3r.. S-i. 

V Sec ~" * D L e g ^ , N o r t h m g , . - ^ ^ , Easting,, 
(usf t )* (°) n .-. (usft) % (usft) {us f t ) * ~ r . ( "s f t ) (usft) ^ (TlOOusftj * = i ^ ( u s f t ) „ ' S * -y-(usft) -7 

4,885.00 0.70 252.20 988.68 4,882.68 0.86 61.65 61.65 0.12 671,196.76 643,968.05 

4,971.00 0.70 266.70 1,074.67 4,968.67 0.67 60.62 60.62 0.21 671,196.57 643,967.02 

5,057.00 0.60 291.70 1,160.67 5,054.67 0.80 59.68 59.68 0.35 671,196.70 . 643,966.08 

5,142.00 0.80 306.40 1,245.66 5,139.66 1.32 58.79 58.79 0.31 671,197.22 643,965.19 

5,227.00 1.10 347.00 1,330.65 5,224.65 2.47 58.13 58.14 0.84 671,198.37 643,964.53 

5,295.00 1.10 335.50 1,398.64 5,292.64 3.70 57.71 57.73 0.32 671,199.60 •643,964.11 

5,327.00 . 1.00 351.50 1,430.63 5,324.63 4.25 57.54 57.57 0.96 671,200.15 643,963.94 

5,370.00 3.80 65.10 1,473.60 5,367.60 5.22 58.78 58.81 8.48 671,201.12 643,965.18 

5,413.00 9.10 72.60 1,516.31 5,410.31 ' 6.84 63.32 63.37 12.45 671,202.74 643,969.72 

5,454.00 14.20 71.00 1,556.45 5,450.45 9.45 71.17 71.24 12.46 671,205.35 643,977.57 

5,497.00 19.80 68.90 1,597.56 5,491.56 13.79 82.96 83.06 13.10 671,209.69 643,989.36 

5,540.00 24.30 70.50 1,637.40 5,531.40 19.37 98.10 98.25 10.56 671,215.27 644,004.50 

5,583.00 29.00 74.80 1,675.83 5,569.83 25.06 116.52 116.70 11.81 671,220.96 644,022.92 

5,625.00 34.50 80.00 1,711.54 5,605.54 29.80 138.07' 138.29 14.62 671,225.70 644,044.47 

5,668.00 39.40 85.30 1,745.90 5,639.90 33.03 163.69 163.93 13.58 671,228.93 644,070.09 

5,711.00 43.90 91.20 1,778.03 5,672.03 33.84 192.22 192.47 13.87 671,229.74 644,098.62 

5,754.00 48.40 94.80 1,807.82 5,701.82 32.18 223.17 223.40 12.08 671,228.08 644,129.57 

5,797.00 53.00 95.70 1,835.05 5,729.05 29.13 256.29 256.51 10.82 671,225.03 644,162.69 

5,840.00 58.00 95.50 1,859.40 5,753.40 25.68 291.55 291.74 11.63 671,221.58 644,197.95 

5,882.00 64.80 94.70 1,879.49 5,773.49 22.41 328.26 328.42 16.28 671,218.31 644,234.66 

5,925.00 71.30 93.80 1,895.55 5,789.55 19.46 368.01 368.15 15.24 671,215.36 644,274.41 

5,968.00 - 75.30 92.50 1,907.91 5,801.91 17.20 409.13 409.24 9.74 671,213.10 644,315.53 

6,011.00 78.60 89.90 1,917.62 5,811.62 16.33 451.00 451.11 9.67 671,212.23 644,357.40 

6,054.00 82.70 88.90 1,924.60 5,818.60 16.78 493.41 493.53 9.81 671,212.68 644,399.81 

6,096.00 87.80 88.30 1,928.08 ' 5,822.08 17.80 535.24 535.36 12.23 671,213.70 644,441.64 

6,139.00 89.90 88.40 1,928.94 5,822.94 .19.04 578.21 578.34 4.89 671,214.94 644,484.61 

6,182.00 88.80 89.50 1,929.43 5,823.43 19.83 621.20 621.33 3.62 671,215.73 644,527.60 
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6,267.00 88.70 89.60 . 1,931.29 j 5,825.29 20.49 706.18 706.31 0.17 671,216.39 644,612.58 

6,353.00 88.70 89.00 1,933.24 ' 5,827.24 21.54 792.15 792.29 0.70 671,217.44 644,698.55 

6,438.00 88.80 88.30 1,935.09 5,829.09 23.55 877.11 877.26 0.83 671,219.45 644,783.51 

6,524.00-. 89.90 90.90 1,936.07 5,830.07 24.15 963.09 963.24 . 3.28 671,220.05 644,869.49 

6,609.00 90.00 90.80 1,936.14 ' 5,830.14 .. 22.89 1,048.08 1,048.22 0.17 671,218.79 644,954.48 

6,695.00 90.10 • 90.40 1,936.07 5,830.07 21.99 1,134.08 1,134.21 0.48 671,217.89 645,040.48 

6,780.00 90.10 90.10 1,935.92 - 5,829.92 21.61 1,219.08 1,219.20 0.35 671,217.51 645,125.48 

6,866.00 90.00 • 89.50 1,935.84 5,829.84 21.91 1,305.07 1,305.20 0.71 671,217.81 645,211.47 

6,952.00 90.20 89.40 1,935.69 5,829.69 22.74 1,391.07 1,391.20 0.26 671,218.64 . 645,297.47 

7,037.00 89.70 90.90 1,935.77 5,829.77 22.52 1,476.07 1,476.19 1.86 671,218.42 645,382.47 

7,123.00 89.80 90.80 1,936.14 5,830.14 21.24 1,562.06 1,562.17 0.16 671,217.14 - 645,468.46 

7,208.00 89.60 90.70 1,936.59 5,830.59 20.13 1,647.05 1,647.15 0.26 671,216.03 645,553.45 

7,294.00 89.30 90.90 1,937.41 5,831.41 18.93- 1,733.04 1,733.13 0.42 671,214.83 645,639.44 

7,380.00 .88.90 90.90 1,938.76 5,832.76 17.58 1,819.01 1,819.10 0.47 671,213.48 645,725.41 

7,465.00 88.60 90.90 1,940.62 5,834.62 16.24 1,903.98 1,904.05 0.35 671,212.14 t 645,810.38 

7,551.00 88.40 90.90 1,942.87 5,836.87 14.89 1,989.94 1,990.00 0.23 671,210.79 645,896.34 

7,636.00 88.20 91.00 1,945.39 5,839.39 13.48 2,074.89 2,074.94 0.26 671,209.38 645,981.29 
7,722.00 88.80 88.70 1,947.64 . 5,841.64 13.71 2,160.86 2,160.90 2.76 671,209.61 646,067.26 
7,807.00. 88.60 88.50 1,949.57 5,843.57 15.79 2,245.81 2,245.87 0.33 671,211.69 646,152.21 
7,893.00 88.40 87.70 1,951.82 5,845.82 • 18.64 2,331.73 2,331.81 - 0.96 671,214.54 646,238.13 
7,979.00 90.20 88.20 1,952.87 5,846.87 21.71 2,417.67 2,417.76 2.17 671,217.61 646,324.07 

8,064.00 90.10 88.10 1,952.65 5,846.65 24.46 2,502.62 2,502.74 0.17 671,220.36 646,409.02 
8,150.00 90.00 89.70 1,952.57 5,846.57 - 26.11 2,588.61 2,588.73 1.86 671,222.01 646,495.01 
8,235.00 89.70 89.20 1,952.80 5,846.80 26.92 2,673.60 2,673.73 0.69 671,222.82 . . 646,580.00 
8,321.00 89.70 89.30 1,953.25 5,847.25 28.05 2,759.59 2,759.72 0.12 671,223.95 646,665.99 
8,406.00 88.80 90.20 1,954.36 5,848.36 28.42 2,844.58 2,844.72 1.50 671,224.32 646,750.98 

8,492.00 88.80 89.70 1,956.16 5,850.16 28.49 2,930.56 2,930.69 0.58 671,224.39 646,836.96 
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INCORPORATION! 

Survey Report PHOENIX 
TECltKOLOGT JEfcVICEE 

Company:: 
Project 
Site ^ 
Well •* 
Wellbore: 
Design 

>.:-ij Apache. Corporation 
•>iEddy County! NM (NAD27 NME)' 
-FT| Crow Federal' . . »--. -• • • 

t#11H 
-I OH/Job #1310714 

•>4Surveys.(Gapstar.114)' . P 

<Local=Co--ordinate:Reference 
7 

TVD Reference „ ~ -
;_- MD Reference:--i'Ci-5. 

North Reference ft •, 
-SuiVeVGalculation Method 
Database < f -S-

.Well #11H 
I KB @ 3894:00usft(Capstar 11.4) 

<* < 1KB @ 3894 OOusft (Capstar 114) 
Gnd 
Minimum.Curvature-, • - ,:.: 

fGCR DB v5000 

Sy ' . " , i . . - , 6-qi.>-5:. 

^D l V ^ ^ J 
'(usft) ' ( • ) , 

Azi (azimuth) 

*. n , 
TVDSS' -y 
(usft) ' 

, „ , . ^ , . 

i -^fVD 
4 (usft) 

N/S r 
(usft) t 

•4 — * 
EW 

(usft) 

V Sec f. ' 
- " r(usft) t 

D L e g ^ i r f 

' I (VI OOusft)' * 

"tier 4~sft*-5s " i'&j*&4£v'*' 
Northing - ^ ^ Easting ^ i . 1 

(usft) ^ - a , . . / (us f t ) t - 7 

8,577.00 88.70 89.30 1,958.02 5,852.02 29.24 3,015.54 3,015.67 0.48 671,225.14 646,921.94 

8,663.00 88.70 89.40 1,959.97 5,853.97 30.21 3,101.51 3,101.65 0.12 671,226.11 647,007.91 

8,748.00 88.50 88.90 1,962.04 5,856.04 31.47 3,186.48 3,186.62 0.63 671,227.37. 647,092.88 

8,834.00 88.40 89.30 1,964.37 5,858.37 32.82 3,272.43 3,272.59 0.48 671,228.72 647,178.83 

8,920.00 88.20 89.40 1,966.92 5,860.92 33.80 3,358.39 3,358.55 0.26 671,229.70 647,264.79 

. 9,005.00 89.20 89.70 1,968.85 5,862.85 34.46 . 3,443.37 3,443.53 1.23 671,230.36 647,349.77 

9,091.00 ' 89.10 90.10 1,970.12 5,864.12 34.62 3,529.36 3,529.52 0.48 671,230.52 647,435.76 

9,176.00 89.10 90.20 1,971.46 5,865.46 34.39 3,614.34 3,614.50 0.12 671,230.29 647,520.74 

9,262.00 88.70 90.20 1,973.11 5,867.11 34.09 3,700.33 3,700.48 0.47. 671,229.99 647,606.73 

9,347.00 88.50 90.20 1,975.19 5,869.19 33.80 3,785:30 3,785.45 0.24 671,229.70 647,691.70 

9,433.00 88.60 89.90 1,977.36 5,871.36 33.72 3,871.27 3,871.42 0.37 671,229.62 647,777.67 

9,518.00 88.40 89.90 1,979.59 5,873.59 33.87 3,956.25 3,956.39 0.24 671,229.77 647,862.65 

9,604.00 88.30 90.10 1,982.07 5,876.07 33.87 4,042.21 4,042.35 0.26 671,229.77 647,948.61 

9,690.00 90.20 90.20 1,983.19 5,877.19 33.64 • 4,128.20 4,128.33 2.21 671,229.54 648,034.60 

9,775.00 90.00 89.90 1,983.04 5,877.04 33.57 4,213.20 4,213.33 0.42 671,229.47 648,119.60 

9,861.00 89.90 89.80 1,983.12 5,877.12 33.79 4,299.20 4,299.33 0.16 671,229.69 648,205.60 

9,946.00 89.70 89.90 1,983.41 5,877.41 34.02 4,384.20 4,384.33 0.26 671,229.92 648,290.60 

10,032.00 89.50 90.10 1,984.01 . 5,878.01 34.02 4,470.19 4,470.32 0.33 671,229.92 648,376.59 

10,118.00 89.40 90.10 1,984.84 5,878.84 33.87 4,556.19 4,556.32 0.12 671,229.77 648,462.59 

10,208.00 89.30 90.10 1,985.86 5,879.86 33.71 4,646.18 4,646.31 0.11 671,229.61 - 648,552.58 

f Finai>MWD,Sl!irveyt

-7 '?' "i . '• •I'-^.-fS 

10,262.00 ' 89.30 90.10 1,986.52 5,880.52 33.62 4,700.18 4,700.30 0.00 671,229.52 648,606.58 

•;.Pr^ec.tion,S>.TD v7- ;sT».''.- J-'"?'- 'vv..--.:. • j ? : ; •V'"'. '..*'%'•••'• 

. '• "•" -. -. 
'-. \ % 
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4.- Survey Report .PHOENIX 
TECHNOLOGY SERVICES 

Company^ApacheiGorporat ion ••. 
Project" ^ j Eddy County NM (NAD27 NME) 
•Site' ^Crow Federal 
Well * ,^J#11H 

; Wellbore v<- -4]OH/Job #1310714 
-1 Design , -"Surveys (Capstar 114) 

W " 

liocal^GoiprdinatejReference.,; 
-*TVD:=Reference 

Well #11H 
-ference „ *> "* 4KB @ 3894 OOusft (Capstar 114) 
erence ^ * * "1KB @ 3894 OOu ft (CapstarJ 14) MD Reference:! 

Nor t l fReference 3 ^ , £*v -? CaGnd 
Survey Calculation Method Minimum Curvature ; 

*" ?iGCRDBv5000 / .• 

t s u ^ n n o t a ' t . o n X r 

600.00 
622.00 

10,208.00 
10,262.00 

599.99 
621.99 

5,879.86 
5,880.52 

-2.30 -1.78 Gyro Tie-on 
-2.44 -1.91 First Phoenix MWD Survey 
33.71 4,646.18 Final MWD Survey 
33.62 4,700.18 Projection to TD 
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->-r- KB @ 3894.00ljslt (Capstar 1141 

L L .Ground. Level: .3884.00 _ . 

" T/SaiV:--.... •; 

—First. Rhoe'nix MWD.Surve'y 

Project: Eddy County, NM (NAD27 NME) 
Site: Crow Federal 
Weil: #11H 

Wellbore: OH/Job #1310714 
Design: Plan#2 06-10-13 

Rig: Capstar 114 

. W E L L DETAILS 

+E/-W Northing 
0,00 671195.90 

Ground Level: 
Easting 

6-13906.40 

3884.00 
Latitude Longitude 

32' 50' 39.571153 N 103" 51' 53.168197 W 

S E C T I O N DETAILS 

Sec MD Inc Azi TVD +E/-W Dleg TFace VSecl Target Annotation 
1 0.00 0.00. 0.00 0.00 O.OO 0.00 0.00 0.00 0.00 
2 675.00 0.00 O.OO 675.00 0.00 0.00 0.00 0.00 0.00 Start Buid 2.00 
3 875.00 4.00 S3.57 874.B4 0.O5 6.SB 2.00 89.57 6.9? Stan 500.00 hold at 875.00 WD 
4 1375.00 4,00 89.57 1373.62 0.31 41.80 0.00 0.00 41.86 Start Drop-1.50 
5 1641.57 0.0D O.OO 1640.07 0.38 51.16 1.50 180.00 51.16 Start 3702.53 hold at 1641.67 MD 
6 5344.20 •.00 0.00 5342.60 0.38 51.16 0.DD 0.00 51.16 KOP Start Build 12.00-
7 6086.14 89.03 89.57 5820.00 3.94 520.56 12.00 89.57 520.57 LP Start 1779.68 hold at 608S.15 MD 
8 7865.82 89.03 89.57 5B5O.0O 17.42 2299.93 O.OO 0.00 2300.00 MP-Crow Fed#11H Start DLS 2.00 TFO 0.02 
9 7878.36 B9.2B 89.57 5850.18 17.51 2312.46 2.00 0.02 2312.53 Start 23B8.19 hold at 7878.35 MD 
10 10565,55 BS.28 89.57 SBB0.D0 35,60 «700.40 0.00 0.00 4700.53 PBHL-CfowFed#11H TD at 10266.55 

DESIGN T A R G E T DETAILS 

PBHL-Crow Fedff lW 

TVD +N>S *E/.W-
5850.00 17.42 2299.93 

-plan hits target center 
5BS0.00 35.60 4700.40 

- plan hits target cantor 

Northing 
671213.32 

Latitude Longitude Shape 
32" 50' 39.641768 N 103" 51'26.208873 W Point 

671231.50 64B606.8Q 32* 50' 39.713749 N 103" 50'58.071144 W Point 

P H O E N I X 
TECHNOLOGY SERVICES 

P R O J E C T DETA ILS : Eddy County, NW (NAD27 NME) 

Geodetic System: LIS State Plane 1927 (Exact solution) 
• alum: NAD 1927 (NADCON CONUS) 

Elipsotd: Clarke 1866 
Zone: New Mexico East 30Ot 

System Datum: Mean Sea Level 

SITE DETA ILS : Crow Federal 

Site Centre Northing: 671130.90 
Easting: 943906.80 

Postanal Uncertainily: O.OO 
Convergence: 0.25 

Local North: Grid 

FORMATION TOP DETAILS 

TVDPalli MDPath Formation DipAngle 
530.00 530.00 Rustler 0.00 
701.00 701.00 T/Salt 0.0 D 

1705.00 1706.60 B/Salt 0.00 
1872.00 1873.60 Yates 0.0D 
2781.00 2782.60 Queen 0.00 
3541.00 3542.G0 San Andres 0.00 
5021.00 5022.60 Glariela 0.00 
5075.00 5076.60 Yeso Paddock 0.00 
5833.00 5656.37 Blinebry 0.00 

Azimuths to Grid North 
Trua North: -0.25* 

Magnetic North: 7.27° 

Magnetic Field 
S t reng th : 4fl755.0snT 

Dip Ang le : 60.66° 
Date: 06/10/2015 

Mode l : I G R F 2 0 1 0 J 4 

Map System: US State Plane 1927 (Exact solution) 
Datum: NAD 1927 (NADCON CONUS) 

Ellipsoid: Clarke 1856 
Zone.Name: New Mexico East 3001 

Local or ig in: Well #11H, Grid North 

Latitude: 32° 50' 39.571153 N 
Longitude: 103* 5V 53.168197 W 

Grid East: 643906.40 
Grid North: 671195.90 

Scale Factor 1.000 

Geomagnetic Model: IGRF2010_14 
Sample Date: 10-Jun-13 

Magnetic Declination: 7.52° 
Dip Angle from Horizontal: 60.66° 

Magnetic Field Strength: 48755 

To convert a Magnetic Direction to a Grid Direction, Add 7.27* 
To convert a Magnetic Direction to a True Direction, Add 7.52° East 

To convert a Trye Direction to a Grid Direction. Subtract 0 2 5 ' 

L E G E N D 

- # 1 2 H , Wellbore #1 / Job#1210350, Plan 1 4-25-2012 VO 

- # 1 0 H . OH / Job #1310298, Surveys (Capstar 114) V0 

- # 1 1 H , OH/Job #1310714, Surveys (Capstar 114) VO 

- #13H, OH / Job #1310316, Surveys (Capstar 114) VO 

- # 1 4 H , OH/Job #1310557, Surveys (Capstar 114) V0 

- #15H, OH / Job #1310461,. Plan #2 04-1B-13 VO 

- P l a n #2 06-10-13 

San- Andres ; 

-Glorieta' ~~ 

YWO Paddock -

-300 • 3DO 600 900 1200 

Ver t ica l S e c t i o n at 89.57° (300 us f t / i n ) 

First Phpenix MWD Survey 

1#12H_ 

#13H ' 

,i Projection to TD 

[ Final MWD Survey. 

: LP StartH779.68 hold at 6086.15 M D 1 
: PBHL-Crow Fed # 1 1 H . 

.: MP-Crow Fed #11H 
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Created By: Julio Pifia Date: 7:48, June 25 2013 



• ijfwiMMnv i ictwiwniiy nuiu riuuiiur. component: information Disclosure 

- , Fracture Date 
• „ - - 'State. 

/ -i - * County 
i I ^ , * „ ^APtfNumbet* 

>: >roperatori!Name. 
- ^ ^eWName/andfNumber 
» v~ % C A nlsongitude-

* "^Catltude. 
c "sli6ngVi?at5P'rojiBction" 
»̂ os-« * c -(RroductionisTsype-
^ ^ ^ f ^ ' V e r t i c a l l Q e p t h j t W D ) • 

Hydraulic Fracturing Fluid Comp 

1 8/30/2013 
i j N M 

, VJEo"dy 
^ 3010,15=40575 

u*^7ApachoiGorpdration 
'CrowaFederaljLI H 

" ' -103 8647286 
32 81443354 

* *NAD27, 
6- Gas 

• 5,880 
2,643i648 

osition: 

«• _ ' * ^ 

^TradejName- ' ^Supplier 

^ ' 

t - */ ~ ^ 5 1 
t —~ * j 

t^iaurpjfe^; i 
X -i 

P ~ L " - - * -j 
P =-'^VTV* if <^r ̂ ' '''**--^ J^-" ^ - 5 . ' ^ ^ ' " ^ - ^ ^ . s ^ l 

ingredients » , ; 
IChemical'Abstract^ 
l -> ~ - s i 

Service Numben ] 
i —' * ^ 1 

i ~iMax|mum 
|! Ingredient 
*Goncentrati6n 
' ^ iMif l iai t ive^ I 
K(,%|6yImass)H 

'Maximum 
'^Jlngnedient1 

'^Concehtrationf, 
i jnfrH'F lFluidI ' 
• M w m a s s f * * , 

t ' ^ 

"Comments 3 

Water Swire Carner/Base:Fluid Water- 7732-18-5 100 00% : 86:41077% 
Sand (Proppant]L TSS Proppant SiliCa Subsuate 14808-60^7 . 100.00% 9.52149% 
Hydrochloric Acid,(1! Reagent' . Acidizing , Hydrpehloric Acid; -. ; 7G47-01-0 15:00000% 0.53345% 
AP-Bio-1 Dow Ghemica Biocide " " • Gltitaraldehyde 11.1-30-8 42:50000% 0.01853% 

Quaternary ammonium compounds, be 68424-85r1 ' 7-50000% 0.00327% : 
Ethanol 64-17-5 1.00000% 0.00044% 

AP-FR-.1 Ashland .. Rrietidn; Reducer. Hydrocarbon-aliphatic 25450-40101; . 30.00000% 0.02696% 
Fatty, alcohol.alkoxylate Proprietary 5:00000% 0.00449% 
polyacrylateibaWdAcbp^lyrher; ., . Proprietary. . 35.00000%. . 0.03146% 

Ferriplex 40 Chemplex Iron Control Sodium Hydroxide . " 1310-73-2 1.00000%. 0:00017% 
. . - . . ....... Sodium'Sulfate'Arihydrous , .7J57^S2-& 2.00000% , 0.00034%> 

TrisodiumNitrilbtriacetate 5064-31-3 40:00000% 0.00672%. 
Plexbreak 145 Chemplex Non-Emulsifier 2-Butoxyethanol . . ' 1.1.1-76-2 15.00000% : 0.00095% 

.Cbcarhide'Base'dSurfactaht Proprietary .10.00000% 0.00064% 
Diethanolarhine-. . ' 111r42-2 3.00000%: ' • 0.00019% 
Me.thyhAlcohol- 67756-1 15:00000% 0.00095%-

AP-Scale-1 Ble'ntech Scalelhhibitor Ethylene Glycol 107-21-:1 35:00000% :] 0.01597% 
Polyacrylat'e:blen"d Proprietary 7:00000% 0:00319% 

Plexhib256 : Chemplex Acid.Inhibitor ' " Methyl Alcohol ' • 67-56,1 . ' . 60:00000% ; 0.00341% 
Propargyl Alcohol' 107-19-7 " .10.00000%- 0.00057% 
Thiourea/Formaldehydo.Copolymer 68527-49-1 30.00000%. 0.00171% 
Pqjyethoxyiated; Alcbhpi'Surf ac'taht 68951-67^7 30:00000% 0.00171% 
ei14>to'esi6;»Ipha.Olefins;. " .. 64743-02-8 ' ' j 5:00000%: 0.00028% 

AP-Surf-1A Blentech Surfactant Methanol ; .67-56-1 25:00000% 0:02099% 
Sulfonate ~ Proprietary . - 4:00000% 0.00336% 

. : • 
Alkyl alkoxylate Proprietary. 1:1.00000% 0.00924%. 

Claymax Chemplex Clay Stabilizer - Chdlineiehloride- . 67-48-1 . 65.00000%. 0.11328% 



i . y * * t u u i t v s t I U U I U I I I I V ) 1 I U ) U A ; \ / I I i p U 9 l l l U ) t . 

* 
J 

i: . :•,»«« v • :! 

, ]Trade*Name < 

I 
fD r - ' ' • * 
1 ~ a { 
' Suppliers 

H 
P * 1 

» ; 
Purpose j 

I - 1 

V ">. V * «r<.*.. * :*Jf- '. T? -.fi"—*Jr „ J?Wr Vis "nC 

t 
Ingredients 

? I 
ehemiealtAbstraetj 

|». 'SenvrceiNumberc < 

jj (CAS*#) !< 

Maximum 1 
? Ingredient 
^Concentration' 
r linVAdditive 
rT/o bymass)** 

*" Maximum | 
j Ingredient --

Concentration „ 
" in^HF<Fluidi 
A°/a by^mass)** 

Comments 
i 

i 

Plexset 730 Chemplex Proppant Gonsolidator Alcohol Ethoxylates Proprietary. 60:00000% 0:02712% 
Methyl Alcohol 67-56-1 50.00000% 0.02260% 

. . . i ' * 

• - • 
... .... . - - -

-

* Total Water Volume source's mayinclude fresh water, produced water, and/or recycled:water 
"Information is based on the maximum potential for-concentration and thus the/total may be over 100% 

All component information listed was obtainedTromthe supplier's Material Safety Data Sheets (MSDS).-As such, the Operatorjs not responsible;for inaccurate and/or incomplete 
information.: Any questions regarding the content of the MSDS should be directed-to the supplier who provided it. The-Opcupational Safety, and Health Administration's (OSHA) regulations 
govern the criteria for the<disclosure of this information. Please note that Federal Law-protects '"proprietary", "trade secret", and "confidential business.information'uand the criteria for how 
this information is reported on an MSDS is subiect.fo;29 GFR,19;lb.1200(iy and Appendix D. 



Disinter i 
1625 N: F.CIKII Dr.. Hobbs, NM S8M0 
Www (575>3<>3-ftK)l Fay (515) 1030120 
DISTKICI II 
811 S. Firsl.Si, Aile»u. NM 88210 

Disrmcr'iii 
ltWOItioHra/.os Road, A / l « . NM 87410 
I'lmne: (505) 3 J l-Cil 78 Fat: (505) 3.14-() 170 

iiisfuici.iv 
F220.S. Si. Francis Dr.. Sijiln Fe; NM 87505 
I'taic; (505).476:34G0 Fix: (505)Alb-MUl 

State of New Mexico 
, Minerals & Natural Resources Department 
GIL CONSERVATION DIVISION 

1220 South St. Francis Dr. 
Santa Fe, New Mexico 875Q5 

l-oriii C-102 
Revised August 1,2011 

.Submit one copy to apprupriate 

Dislricl Office 

DAMIiNDliD RBI'OKT 

WELL LOCATION AND ACREAGE DEDICATION PLAT 
API Number Pool Code 

30-15-40575 26770 
PoolNiirnc 

FREN; GLORIETA-YESO 
Property Code 

308.711 

Properly Name 

CROW FEDERAL 
Well Number 

11H 
(Xil(li)No. 

873 
Operator Name 

APACHE CORPORATION 
Clevalion,' 

3884' 
Surf'ticc Location 

Ul. or lot No. 

M 
Section 

i.Q 
Towiisliijv 

17-S 
Konge' 

31-E-
Lot Idn Feet Irom Ihe 

948 
Nurlli/Sbulh line 

SOUTH 
Feet fr'oiii (lie 

250 
liust/Wcst line 

WEST 
C'mmiy 

EDDY 

As-Drilled,Ubttoni Hole Locniion IPUiflcrcnt 1:rom Surface 

Ul:,or lot-No. 

P 
Section 

10 
Township 

17-S 
kunge 

3i-E 
hot Idn Feci from1 the 

946 
NorihASuut.h line 

SOUTH 

Feel from; (he 

331 
l-asl/Wesl line 

EAST 
County 

EDDY 
Dedicated Acres 

160 

Joiril'or Infill Consolidation Code Order No. 

NO ALLOWAOLEWIIX BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HA Vli DEGN CONSOUDATEDORANON-STANDAIWUNirilASUEliN APPROVED BV THE DIVISION 

CORNER' COORDINATES TABLE 

A - Y*67)567'.1 N. X=643654.3 E 

•B - Y=6U606.0 N, X=648934.5 E 

C - Y=670246.2i N, X=613662.0 E 

0 - Y= 670286:2 N, X=6489.42.! E 

r 
ma. 

3888.4" 3889:8 ' 

L. _600 ' . . . j 

3880.9 ' 3889.6 ' 

KICK OFF POINT 
"NAD 27 NME 

Y= 67-1-200\5-N 
X=643964.4 f 

GEODETIC COORDINATES 
NAD 27 NME 

SURFACE LOCATION 
Y=67) 195.9 N 
X±6439ti6!4 E 

LAT:=32:844325- N 

LAl=32- 50 ' 40"> 
LONC.^ioy 5/' 53" W 

AS-DRILL BOJ.TOM 
HOLE LOCATION 
NAD 27 NME 

Y= 67)229:5 N 
X=648605:5 E 

FIRST TAKE POINT 
NAD 27 NME 

y= 671212.9 N 
X=644407.6 E 

LAST TAKE POINT 
NAD 27 NME 

V= 671229.6 N 
X=648505.5 E 

GRID AZ=85-38'32 
HORIZ. DIST.=58.2 

r.f> |~ 
_GPM_AZ sfl^J8.'J2 "_ 
HORIZ. DISr. = 'l642.?' 

AS-DRILLED PATH-

<fo#< 

1 NOIL: AS-DRILLED WELL PATH: PLOTTED 
I FROM. PHOENIX TECHNOLOGY SERVICES 
SURVEY REPORT DATED JUNE 25; '2013. 

_1 
AS" 
DRILL 
Oil 

.OPERATOR GERTljPiGATION 
/ hereby certify, thtt the infonnaUon harem is true and 
complete lo Aeoeil ottoy knowledge and belief, and 
ttofl6ii'6& interest or 
utdcasetl mineral interest In the /and frw/udtog the 
•pro^^ b)ktom h6tc locitioa o/hu a right to drill this; 
Well at this IpcadodpMntmt toTccntficl within ownei 

pooling ogrwiKOl or'acbmputMry'pooling 
Kcittbfore «itcred by the U'wsfoh. 

— 'll/a,D/e4DLj; 

Signature Date 

u,mc% warn. Print cd'Namc' 

li-'rYiail Address 

SURVEYOR CER'I'iFICATiON 
t hereby certify Out the well location sliown up thjspfot, 
xvss plotted from Geld nates of ncifuaJ surveys made by 
nic oi•ur^nmy'svp^V66f ayui"that thesinw is tme 
nndcorrect lo.ttic besjt of niy belief; 

JANUARY 19,2012 
IMcprS(^>w'7^M,i ' 
\S^gn4^^^N^oJ^bi^l.'Survcyo 

'h»-,-|VW 

12641 
3239 

ACK RKi;. tV.O.t 12110635 JWSU W.O.: 13.13.1252 



Dislricl I 
1625 N. Trench Dr.. Hobbs. NM SS240 
Disirici H 

.81,1 S. First Si.. Arrcso. NM 88210 
Dislricl in 
1000 Rio Brazos Rd.. Azicc. NM S7<l 10 
District'|V 
1220 S. Si. Francis Dr.. Santa Fc. NM S7505 

State of New Mexico 

Energy, Minerals & Natural Resources 

Oil Conservation Division 

1220 South St. Francis Dr. 

Santa Fe,.NM 87505 

Form C-104 
Revised August 1.2011 

Submit one copy to appropriate District Office 

• AMENDED REPORT 

1 Operator name and Address 
Apache Corporation 
303 Veterans Airpark Lane Suite 3000 
Midland TX 79705 

2 OGRID Number 
873 

1 Operator name and Address 
Apache Corporation 
303 Veterans Airpark Lane Suite 3000 
Midland TX 79705 

i Reason Ibr.F'ilirig Code/ Effective Date 

N W / i 1/04/2013 
' API Number 

30-015-40575 

5 Pool Name 

Fren; Glorieta-Yeso 

* Pool Code 

26770. 
7 Property Code 

'308711 

s Properly Name 
Crow. Federal 

'' Well Number 
i1H 

D. Surface Location 

UI or lot no. Section Township Range, Lo t Idn . Feet from the North/South Line Fect'from the East/VVcstline Count}' 

M 10 17S ,31E 948 South 250 West Eddy 

' 'Bottom Hole Location 

UL or lot no. Section Township Range Lol Idn Feet from the North/South line Feet from the EastAVest line County 

P 10 17S 31E 946 . South 331 . East Eddy 

1 2 I.'.sc Code' 

F 

, J Produci»K M e t h o d ' 

Coi lc 

p 

" C in i Cu'n'nrcrioil 

Date 

11/04/2013 

1 5C-129 PcrriiitNurnbcr '"C-129 Effective Date " C-129 Expiration 'Date 

1X1. Oil and Gas Transporters 
, s Transporter 

OCRID 

1 9 Transporter Name 
and Address 

1 1 1O/GAV 

221115 Frontier- Field Services'LLC 
4200 East'Skelly Drive^Suite 700 
Tulsa .OK 74135 

G Frontier- Field Services'LLC 
4200 East'Skelly Drive^Suite 700 
Tulsa .OK 74135 11111111 

15694 Navajo Refining Co P/L Division 
PO Box 159 
Artesia NM '88211 

O Navajo Refining Co P/L Division 
PO Box 159 
Artesia NM '88211 . ' '"' } '.. 

;v 
TV. Well Completion Data 
:1'Spud Date 

06/11/2013 

~ Ready Date 

11/04/2013 

1 TD 

10.262' 

' PBTD 

10.262' 

Perforations' 

6062-16,162' 

'•DHC.'MC 

'HolcSizc Casing ciTubins Size Depth Set SaeksCemcnt 

17-1/2" 13-3/8" 597' 650 sx Class C 

11" 8-5/8" 3502' 1610 sx Class C & Poz 

7-7/8" 5-1/2" 10,262' 1820. sx Class H&PVL 

Tubina 2^7/8" 5679' 

Y. Well Test Data 
•" Date New Oi l ' 

11/04/2013 

3 1 Cas Delivery Date 

11/04/2013 

3 1 Test Date 

12/01/2013 

Test Length 

24 

J 5 Tbfr . Pressure 3 0 Csg..Pressure 

•"Choke S I M •"Oil 

166 

" Water 

1435 

" G a s 

305 

" T e s t Method 

P 

t hereby ccrtify'that the rules of the Oil Conservation Division have 
been complied with and thai the information given above is true and 
complete to the best of my knowledge and.belicf. 
Signature: 

OIL CONSERVATION DIVISION 

Approved by: 

Printed name:' 
Fatima Vasquez 

Title: 

Title:' 
Regulatory Tech II 

Approval Date: 

E-mail Address: 
Fatima.Vasque2@apachec0rp.com 

Date: Phone: 
12/04/2013 (432)818-1015 


