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253 2.53 0.50 0.88 2.21 2.21
489 2.36 1.25 2.19 5.16 7.38
761 2.72 2.00 3.50 9.52 16.90
806 0.45 2.10 3.68 1.65 18.55
1020 2.14 0.40 0.70 1.50 20.05
1364 3.44 0.90 1.58 5.42 25.47
1663 2.99 0.30 0.53 1.57 27.04
1961 2.98 1.00 1.75 5.22 32.25
2214 2.53 0.50 0.88 2.21 34.46
2471 2.57 0.10 0.18 0.45 34.91
2684 2.13 0.10 0.18 0.37 35.29
2985 3.01 0.10 0.18 0.53 35.81
3241 2.56 0.40 0.70 1.79 37.61
3454 2.13 0.60 1.05 2.24 39.84
3748 2.94 0.50 0.88 2.57 42.41
3976 2.28 0.70 1.23 2.79 45.21
4270 2.94 0.50 0.88 2.57 47.78
4518 2.48 0.50 0.88 2.17 49.95
4787 2.69 0.60 1.05 2.82 52.77
5030 2.43 0.70 1.23 2.98 55.75
5354 3.24 0.20 0.35 1.13 56.89
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Local Co-ordinalo Reference:;*;'

7VD Reference
WReferpncS’^^  ̂KBQ4030OOuaft (Capaiar 114) 

-North Reference ^ * *■ i Grid

'Survey CafculatlonMathod:*
v H

Minimum Curvature ; 

Compass 5000 OCR,

ProJectM&S%$? Eddy County NM (NAD27 NME)
jge* vw«* rww 9 A5*- j ^ i tm >* " <- - —--f»

i

Map System: 

Geo Datum:

US State Plane 1027 (Exact solution)
NAD 1927 (NADCON CONUS)

System Datum: Mean Sea Level

Map Zone: New Mexico East 3001

■ ■ ..... w U,.__ _ * ■. Jr ~ ■** * - ---- *“ •“ “* *

ntw/rx**'?' f t r -r V *& *► * r fi jr r>M. * '

Site Position: Northing: 677.202.60 usft Latitude: 32*51'30.67402 N

From: Map Easting: 655,481.80 usft Longitude: 103* 49'37.14798 W

Position Uncertainty: 0,00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.27 *

■V• n ..*'■• .1.• r.'^hi W.I.Ar1*^LJ ZLW'L. J 1 ’ *■' "~r ——...................+~1 ~ -" i ...-' -■- -r^n 5 T

C £1’ 1 1 >*
Well Position +N/-S 0.00 usft Northing: 678,672.30 usft Latitude: 32* 51* 53.07868 N

+E/-W 0.00 usft Easting: 654,274.20 usft Longitude: 103* 49' 51.22665 W

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 4,019.00 usft

OH / Job# 1 *1423a^.\:.^:
■ a W,-jV^V " v*5iv ^ xf-w ?«■; *sc uvz *ws* xw.

-'Declination*

n
HDGM 8/27/2015 7.50 60.85 48,615

!Oeslgnf#^t<|^;fei-:§urveiys'’{Ciif»tar..114j ‘ *

Audit Notes:

Version: 1.0 Phase: Tie On Depth:

w»^iw ws*r *w '•vBTflt y , ***rswk 'V'--

0.00

0.00
?(usR)s»t:

aoo'

^P:3
Dso 9/13/2015Survey Program *, „ v , v>

From 2^ ’* To^

100.00 5,237.00 Phoenix Gyro Surveys (OH / Job# 151423

5,385.00 10,520.00 Phoenix MWD Surveys (OH / Job# 151423

m

fl

PHX_SPT_GTO PHX Continuous north-seeking gyro

PHX*MWD+HOGM PHX+MWD+HOGM

—

Survey
/“‘al-ffltKWaaSSrKi'sC - ---- 41W.UU.U .Ufytnniva ^ MV*rs*V?

' Measured??.. 
Depth

mJA™
Inclination >-_ Azimuth

Sit

ffiiilf

^||(ueft)'s|S^
♦NAS
(uaft)

JrarilanS'iStc

(usft) '

Vertical
^f3ecti6n|^

^|’Doglag'M@J,Bjil W Sekw
Turn
Rato

(V1 OOuaft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100.00 0.16 215.44 100.00 -0.11 -0.08 -0.08 0.16 0.16 0.00

200.00 0.59 238.73 200.00 •0.49 -0.60 -0.61 0.45 0.43 23.29

300.00 1.16 237.16 299.99 -1.31 -1.89 -1.90 0.57 0.57 -1.57

400.00 1.84 234.49 399.95 -2.79 -4.05 -4.07 0.68 0.68 -2.67

500.00 2.10 236.38 499.89 -4.74 •6.88 -6.92 0.27 0.26 1.89

600.00 2.24 229.29 599.82 -7.03 -9.69 -9.94 0.30 0.14 -7.09

700.00 2.31 233.07 699.74 -9.51 -12.98 -13.05 0.17 0.07 3.78

600.00 2.42 232.09 799.66 -12.02 -16.26 •16.35 0.12 0.11 -0.98

900.00 1.95 236.69 699.56 -14.20 -19.38 •19.46 0.53 -0.47 6.60

mm
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ucHHoioor mncn

jWellbowgg^MOH /Uob# 1514238 ......... .................

|Pp»J|n|||^pL^ Surveys' (Capstar.^
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SliiSilil
Inclination

,.:SV5*!?rv:a;i,^P®v.ii»

MMMj
Aslmuth

mmmm

Van uAl
Depth

> VsvA* is

* N Jlfij'ii!
jilt

+E/-W Section
Dogleg

Rate
r/iooucw..-,

fiu Id
Rato

SSj

TUrit x+i.
Rota if

1,000.00 1.70 240.97 999.53 -15.81 •22.13 -22.25 0.26 •0.25 2.28

1,100.00 1.42 238.29 1,099.50 -17.18 -24.48 -24.61 0.29 -0.28 •2.68

1,200.00 1.17 257.59 1,199.47 -18.05 -26.63 -28.67 0.50 •0.25 19.30

1.300.00 1.26 248.26 1.299.45 -18.68 -26.55 -28.69 0.22 0.09 -9,30

1,400.00 0.84 221.38 1.399.43 -19.63 -30.06 -30.20 0.64 -0.42 -26.91

1,500.00 0.47 33.08 1,499.43 -19.84 -30.32 •30.46 1.31 -0.37 171.70

1,800.00 0.17 227.25 1,599.43 •19.60 -30.20 -30.35 0.64 -0.30 •165.63

1,700.00 0.37 176.71 1,699.43 •20.02 -30.31 -30.46 0.28 0.20 -47.54

1,800.00 0.96 50.57 1,799.42 -19.81 -29.66 •29.81 1.23 0.59 -129.14

1,900.00 1.02 47.64 1,869.41 •18.68 -28.35 •28.49 0.08 0.06 •2.93

2,000.00 0.88 56.13 1,999.39 -17.65 •27.06 -27.19 0.20 -0.14 8.49

2,100.00 0.91 68.39 2,099.38 -16.93 -25.68 -25.81 0.19 0.03 12.26

2,200.00 0.68 73.25 2.199.37 -18.47 -24.38 -24.50 0.24 -0.23 4.86

2,300.00 0.36 342.68 2.299.37 -16.00 •23.90 -24.02 0.77 -0.32 -90.57

2,400.00 0.40 156.10 2,399.37 -16.01 -23.85 -23.97 0.76 0.04 173.42

2,500.00 0.24 209.61 2,499.37 -16.52 -23.82 -23.94 0.32 •0.18 53.51

2,600.00 0.26 156.33 2,599.37 -16.91 •23.84 -23.96 0.22 0.02 -51.28

2,700.00 0.20 333.18 2,699.37 -16.96 -23.83 -23.96 0.46 -0.06 174.85

2,800.00 0.14 29Z72 2,799.37 -16.76 -24.02 -24.15 0.13 -0.06 •40.46

2,900.00 0.15 262.62 2,899.36 -16.73 -24.27 -24.39 0.06 0.01 -30.10

3,000.00 0.25 325.29 2,999.36 -16.57 -24.52 •24.64 0.22 0.10 62.67

3,100.00 0.31 231.59 3,099.36 -16.56 -24.86 -24.98 0.41 0.06 -93.70

3,200.00 0.31 162.74 3,199.36 -16.98 -24.99 -25.11 0.35 0.00 •68.85

3,300.00 0.44 152.51 3,299.36 -17.58 -24.73 •24.86 0.15 0.13 •10.23

3,400.00 0.69 275.75 3,399.36 -17.88 -25.15 -25.29 1.00 0.25 123.24

3,500.00 0.46 107.07 3,499.36 -17.92 -25.37 -25.50 1.14 -0.23 •168.68

3,600.00 0.54 245.56 3.599.35 -18.23 -25.41 •25.55 0.94 0.08 138.49

3,700.00 0.53 255.88 3,699.35 -18.54 -26.29 -26.43 0.10 -0.01 10.32

3,800.00 0.57 169.92 3,799.35 -19.14 •26.65 -26.79 0.75 0.04 -85.98

3,800.00 0.45 176.92 3,899.34 -20.02 -26.54 •26.69 0.13 -0.12 7.00

4,000.00 0.58 313.15 3,699.34 -20.07 •26.89 -27.04 0.96 0.13 136.23

4,100.00 0.39 268.13 4.099.34 -19.74 -27.60 -27.75 0.41 •0.19 -45.02

4,200.00 0.34 204.71 4,199.34 -20.02 •26.06 -28.21 0.39 •0.05 •63.42

4.300.00 0.32 178.36 4,299.33 -20.57 •26.18 -28.33 0.15 •0.02 •26.35

4,400.00 0.38 216.56 4,399.33 -21.11 -28.37 -28.53 0.24 0.06 38.20

4.500.00 0.34 295.02 4,496.33 •21.25 -28.84 -29.00 0.46 -0.04 78.48

4,600.00 0.38 130.71 4,599.33 -21.33 -28.87 -29.03 0.69 0.02 -164.31

4.700.00 0.36 237.90 4,699.33 -21.70 -28.90 -29.06 0.58 0.00 107.19

4,800.00 0.37 119.87 4,799.33 -22.03 -28.88 -29.05 0.63 0.01 •118.03

4,600.00 0.33 47.57 4,899.33 -22.00 -26.39 -28.55 0.41 -0.04 •72.30

5,000.00 0.38 252.45 4,999.33 -21.90 -28.49 -28.86 0.69 0.05 -155.12

5,100.00 0.30 319.35 5,099.32 -21.80 -28.98 •29.14 0.38 -0.08 66.90

5,200.00 0.26 258.99 5,199.32 •21.65 -29.37 -29.53 0.28 •0.04 -60.38
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Slto Hummingbird Federal Com £
wen #a
Wellbore? , OH/Job#15l4236 

s^afin&iyzZrKi-in/d'StirvBV&fCao&tarliA'i V-:

4Local Co-ordinate Referenced 

laTVD Reference: ,

: :MDRefereii'-«

sHHMfcrr* < -. ,
v: ^Survey Calculation Methods

$&Ba£sa............

Well#8H

: KB @ 4Q30.00usft (Capstar 114) 

i KB@.
j:Orld>
’-Minimum Curvature' .

! Compass 5000 OCR

@:r-4bab'rbpu«rt Xc’^.ais  ̂114j'.

Survey
\. c x< igt

Mji^Meamiied

5,237.00 0.34 298.57

'g|'(uelt')^fip(uift) 

5,236.32 -21.61

1 '-"liwi

♦E/-W 1 fv 

{ual)

-29.55

/*. * i ;

^vertlcalS;;svlg,Oc^leg Build ^ t 1, Turn " 1
^cfionfifS^‘0 Rate Rate

//{i»fSl$:^prt00uafl) '(*/100uaR) >^{7100u»ft)-, r -

-29.71 0.59 0.22 106.97

5,385.00 2.90 68.10 5,384.27 -21.28 •26.19 -28.35 2.16 1.73 101.03

■v./^iFIrit Phoenix MWO Survey ............ ........ *.:v

5,428.00 9.40 87.90 5,427.00 -21.11 -21.59 -21.75 15.12 15.12 •0.47

5,470.00 15.80 82. B0 5,467.96 -20.27 -12.48 -12.64 15.45 15.24 -12.14

5,513.00 22.40 78.60 5,508.58 -17.91 1.37 1.24 15.67 15.35 -9.77

5,555.00 26,60 79.10 5,540.79 -14.55 18.46 16.35 10.01 10.00 1.10

5,598.00 30.00 B1.70 5,584.64 -11.18 38.55 38.47 8.41 7.91 6.05

5,841.00 32.90 83.70 5,621.32 -8.35 60,81 60.74 7.17 6.74 4.65

5,883.00 38.70 85.00 5,655.81 -6.00 84.65 84.61 9.22 9.05 3.10

5,728.00 41,50 87.70 5,689.17 -4.31 111.71 111.67 11.84 11.16 6.28

5,769.00 46.30 69.10 5,720.14 -3.49 141.50 141.47 11.39 11.16 3.26

5,811.00 51.60 69.20 5,747.72 -3.02 173,16 173.13 12.82 12.62 0.24

5,854.00 5S.90 88.70 5,773.14 -2.38 207.82 207.80 10.04 10.00 -1.16

5,897.00 60.00 86.40 5,795.95 -1.48 244.25 244.23 9.55 9.53 -0.70

5,940.00 64.20 89.20 5,816.07 -0.67 282.24 282.22 9.90 9.77 1.86

5,982.00 67.30 89.50 5,833.31 -0.23 320.52 320.51 7.41 7.38 0.71

6,025.00 71.30 90.40 5.848.51 -0.20 360.74 360.73 9.51 9.30 2.09

6,068.00 75.30 91.20 5,860.86 -0.78 401.91 401.89 9.47 9.30 1.86

8,110.00 78.40 91.80 5,870.06 -1.78 442.87 442.84 9.81 9.76 0.95

6,154.00 85.80 90.20 5,875.80 -2.46 486.47 486.43 14.44 14.09 -3.18

6,196.00 89.60 88.50 5,877.56 -1.99 528.42 528.39 10.35 9.52 -4.05

6,239.00 90.80 87.60 5,877.41 -0.52 571.39 571.37 3.49 2.79 -2.09

6,282.00 91.50 87.40 5,876.55 1.35 614.34 614.33 1.69 1.63 -0.47

6,409.00 92.30 88.40 5,872.34 6.00 741.18 741.21 1.01 0.63 0.79

6,537.00 88.80 91.30 5,871.11 6.34 869.14 869.17 3.55 -2.73 2.27

6,664.00 89.10 92.00 5,673.43 2.68 996.07 996,06 0.80 0.24 0.55

6,792.00 90.00 91.80 5,874.44 .1.58 1.123.99 1.123.9S 0.72 0.70 -0.16

6,920.00 89,00 91.30 5,875.56 -5.03 1.251,94 1,251.87 0.87 -0.78 •0.39

7,048.00 89.60 91.10 5,877.12 -7.71 1.379.90 1,379.80 0.49 0.47 -0.16

7,176.00 89.40 90.00 5,879.35 -8.93 . 1,507.87 1,507.78 1.27 -0.94 -0.86

7,305.00 89.20 90.30 5,883.18 -9.27 1,636.81 1,638.70 0.28 -0.16 0.23

7,432.00 88.70 89.20 5,886.62 -6.72 1,763.76 1,763,65 0.95 0.39 -0.87

7,560.00 89.30 88.70 5,688.85 -6.37 1,891.72 1,891.62 0.81 0.47 •0.39

7,688.00 90.20 87.70 5,869.41 -2.35 2,019,65 2.019.56 1.05 0.70 -0.78

7,817.00 90.70 86.60 5,888.40 4.06 2,148.49 2,148.46 0.94 0.39 -0.85

7,944.00 91.00 86.40 5,886.51 9.60 2,275,35 2,275.36 1.44 0.24 1.42

8,072.00 90.50 89.60 5,884.84 11.83 2,403.31 2,403.34 1.02 -0.39 0.94

8,200.00 88.70 91.00 5,885.73 11.18 2,531.30 2.531.31 1.78 -1.41 1.09

8,328.00 87.90 90.50 5,889.53 9.49 2,659.23 2,659.23 0.74 -0.63 -0.39

8,456.00 87.40 88.70 5,894.78 10.38 2,787.12 2,787.12 1.46 -0.39 •1.41

8,584.00 88.50 87.80 5,899.36 14.29 2,914.97 2,915.00 1.11 0.86 -0.70

8,712.00 90.10 87.30 5,900.92 19.76 3,042.84 3,042.90 1.31 1.25 -0.39
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L^mpa^:|||i|i:|i Apache Corporation

'Eddy' C^nty/NM (NAD27 NME)

,Cc .̂ V iVv ;;V\; ;3 ; ■ /U

nwoir.; !v. (#bh
iWilU»ow^s#5?3 OH /Job# 1514236.:'

V*"'V'f ■> "**•***. v/.;.. ..................Suryeya' (C sister .1 i 4)  ̂■ ;;ix ■

J . Meaid^ ,

De^to)^4^«-rncllna6on!.J.!f;;;';4SlrTiiith^iM5p#Rth

l -

a^TOfty,! ^^LyvvlJu'tA/!;' ."is; 11 kri'^Vu.i'Sr <=v.rv;v.: A'.W’v.. L/.S-. • -AV. »u.< ld.Wj

. - Bu|w ~ **

(yioou.ft), Vrtoou

8,840.00 90.80 88.50 5,899.91 24.45 3,170.75 3,170.84 1.09 0.55 0.94

8,968.00 88.70 89.60 5,900.47 28.57 3,298.72 3,298.83 1.85 -1.64 0.86

9,096.00 90.20 89.70 5,901.70 27.35 3,426.71 3,426.82 1.17 1.17 0.08

9,224.00 • 89.10 90.20 5.902.48 27.48 3,554.70 3,554.81 0.94 -0.88 0.39

9,353.00 87.70 90.00 5.906.06 27.24 3,683.65 3,683.75 1.10 •1.00 -0.16

9,481.00 88.60 89.40 5,910.22 27.91 3,611.58 3.811.66 0.84 0.70 -0.47

9,609.00 90.20 89.10 5,911.56 29.59 3,939.56 3,939.67 1.27 1.25 -0.23

9,737.00 90.80 90.00 5,910.66 30.59 4,067.55 4,067.66 0.77 0.31 0.70

9,865,00 91.00 90.60 5,908.88 29.92 4,195.53 4,195.64 0.56 0.31 0.47

9,993.00 89.50 91.20 5,908.32 27.91 4,323.51 4,323.60 1.26 •1.17 0.47

10,121.00 86.90 90.20 5.912.34 26.35 4,451.43 4,451.50 2.18 -2.03 -0.78

10,249.00 88.60 89.70 5,917.36 26.46 4,579.32 4,579.39 1.38 1.33 -0.39

10,377.00 89.90 88.90 5,916.04 28.02 4,707.30 4.707.38 1.19 1.02 -0.63

10,450.00 90.50 88.20 5,918.78 29.87 4,780.27 4,780.36 1.26 0.82 -0.96

Final Phoenix MWD Survey

10,520.00 90.50 88.20 5,918.17 32.07 4,850.24 4,850.34 0.00 0.00 0.00

:: v v Projection to TO

De*ObA’nndtaUbna^« ^
v,,£S.V,'*‘Wl» ':~V‘'

W9Vi

wmmm
5,385.00

10,450.00

5,384.27

5,918.78

5,918.17

•28.19 First Phoenix MWD Survey 

4,780.27 Final Phoenix MWD Survey 

4,850.24 Projection to TD
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