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EXPLORING WHAL'S POSSIBLE

Phoenix Technology Services

Planning Report

PHOENIX

TECHNOLOGY SERVICES

@

s o e . - o - r———— e T
IDatabase: {’Géﬁ\bé'm oo w”—'wmw_hi'Léc‘al Co-ordinate Reference: | Well #20H . ’
ECom_pany: ! Apache Corporation | TVD Reference; . KB @ 3936.00usft (Capstar 114) ;
'Project: - { Eddy County, NM (NAD27 NME) | MD Reference: - | KB @ 3936.00usft (Capstar 114) , i
1Site: ' Crow Federal Z North Reference: ( Grid . i
‘Well: ' #20H ! Survey C,alculafion‘i\h’eAthoq:l ' Minimum Qurvafture
Iwellbore: [ WB1/Job #1311215 I . o 3 :
Desig * Plan #2 02-26-14 : :

Project

N O Yo

e e U ——=t

e —

e -

Mean Sea Level

Map System:
Geo Datum:

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

System Datum:

Map Zone: New Mexico East 3001
site. i CrowFederal e

Site Position: Northing: 671,130.90 usft  Latitude: 32° 50’ 38.92796 N
From: Map Easting: 643,906.80 usft  Longitude: 103° 51' 53.16689 W
Position Uncertainty: 0.00 usft  Slot Radius: 13-3/16"  Grid Convergence: 025°
Wen - #e0d R S
Well Position +N/-8 1,462.00 usft Northing: 672,592.90 usft Latitude: 32°50' 53.18702 N

+E/l-W 4,652.20 usit Easting: 648,559.00 usft Longitude: 103° 50' 58.55835 W
Position Uncertainty 0.00 usft Wellhead Elevation: Ground Level: 3,925.00 usft

Wellbore CWB1Mob#1311215 - T
Magneticsv Model Name' : “S‘anip\e Date Declingiian . .Dip Angle ’ ; ) FieldﬂStrer»‘\gthl
. - . o ) L ) LAnT)
[N SN P SO D . 3 S 1 ~ Y . . - 4 Lo PR S
BGGM2013 02/26/14 7.55 60.64 48,666
Design  ~  (Planw2opae1a " T -
Audit Notes:
Version:’ Phase: PLAN Tie On Depth: 0.00
‘Vertical Section: : 'qu;th' From (TVD) +NI-8 " +EIW -Direction - 0
_ - © (usft) (usft) (usft) ). ‘
0.00 0.00 0.00 269.56
PlanSections - | T T L Ty
Measured s Vertical - . .. 'Dogieg “+ -'Build . Turn v ﬁ .
Depth inclination _, Azimuth Dépth " +NI-S +EMW - Rate . Rate Rate -. - TFO S
(usft) ©) ©) {usft) fusfty. . (usf) | (°100usft) . (/100usf) (*MOOUSF). . . () . Target
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5,458.75 0.00 0.00 545875 0.00 0.00 0.00 0.00 0.00 0.00
6,221.88 91.58 269.56 5,936.00 -3.77 -490:60 12.00 12.00 0.00 269.56
8,032.28 91.58 269.56 5,886.00 -17.67 -2,300.26 0.00 0.00 0.00 0.00 MP-Crow Fed #20H
8,048.67 91.25 26957 5,885.59 -17.79 -2,316.64 2.00 -2.00 0.06 178.34
10,313.17 91.25 269.57 5,836.00 -34.80 -4,580.53 0.00 0.00 0.00 0.00 PBHL-Crow Fed #20}
02/26/14 2:49:04PM Page 2 COMPASS 5000.1 Build 56



Phoenix Technology Services

Spache Planning Report
EXPLORING WHAI'S PUSSIBLE

s - R S P s R - e T TR T )
Database: 'GCR DB * Local Co-ordinate Reference: ), Well #20H ) ,J
;Company: : Apache Corporation ' TVD Reference: i KB @ 3936.00usft (Capstar 114) §
\Project: ' Eddy County, NM (NAD27 NME) ) MD Reference:- E KB @ 3936.00usft (Capstar 114)
ISite: : Crow Federal : " North Referericer. - .« " Grid
well: .~ . 1 #20H o : | Survey Calculation Method:. ¢ Minimum-Curvature
IWellbore: * I WB1/Job #1311215 ' R |
\Desi 1 [Plan#2 02-26-14 . : ! 1 e

B T e e e e

o e o b g e s o e Ot ittt £ e At s bt S arnen et b St i o et + o L e vt g S by e o

_Measured : Vertical - " S - Vertical Dogleg - n
Depth Inclination ~ Azimuth -~ Depth  «NiS . +ElW | Section” Rate _Rate Rate.
(usft) ) S IR (usft)‘q s (usfl) (usft) (usft) (nogusft) - (°Mg0usft)y .  (°1100usft)

oo QEE)w o '---»»-6.00 ) O_bO - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
551.00 0.00 0.00 551.00 0.00 0.00 0.00 0.00 0.00 0.00
Rustler . . X
722.00 0.00 0.00 722.00 0.00 0.00 0.00 0.00 0.00 ) 0.00
TiSalt ) " ‘ - :
1,726.00 0.00 0.00 1,726.00 0.00 0.00 0.00 0.00 0.00 0.00
B/Salt ’
1,893.00 0.00 0.00 1,893.00 0.00 0.00 0.00 0.00 0.00 0.00
Yates
2,175.00 0.00 0.00 2,175.00 0.00 0.00 0.00 0.00 0.00 0.00
Seven Rivers . :
2,802.00 0.00 0.00 2,802.00 0.00 0.00 0.00 0.00 ) 0.00 0.00
Queen ’ .
3,227.00 0.00 0.00 3,227.00 0.00 0.00 0.00 0.00 0.00 0.00
Grayburg ' !
3,562.00 0.00 0.00 3,562.00 0.00 0.00 0.00 0.00 0.00 0.00
San Andres : . . ’
5,042.00 0.00 0.00 5,042.00 0.00 0.00 0.00 0.00 0.00 0.00
Glorieta ’ .
5,096.00 0.00 0.00 5,096.00 0.00 0.00 0.00 0.00 0.00 0.00
(Yeso) Paddock ‘ !
5,458.75 0.00 0.00 5,458.75 0.00 0.00 0.00 0.00 0.00 0.00
KOP Start Build 12.00 , . T
5,500.00 4.95 269.56 5,499 95 -0.01 -1.78 1.78 12.00 12.00 0.00
5,600.00 16.95 269.56 5,597.95 . 016 _ -20.74 2074 12.00 12.00 0.00
5,658.65 23.99 269.56 5,652.86 -0.32 -41.24 41.24 12.00 12.00 0.00
(Yeso) Blinebry ’ :
5,700.00 28.95 269,56 5,689.86 -0.46 -59.67 59.67 12.00 12.00 0.00
5,800.00 40.95 269.56 577168 -0.90 -116.85 116.85 12.00 12.00 0.00
5,900.00 52.95 269.56 5,839.81 -1.46 -189.79 189.80 12.00 12.00 0.00
6,000.00 64.95 269.56 5,891.29 211 -275.31 275.32 12.00 12.00 0.00
6,100.00 76.96 269.56 5,923.86 -2.84 -369.66 369.67 12.00 12.00 0.00
6,200.00 88.96 269.56 5,936.10 -3.60 . -468.72 468.73 12.00 12.00 0.00
6,221.88 91.58 269.56 5,936.00 -3.77 -490.60 490.61 12.00 12.00 0.00
LP Start 1810.40 hold at 6221.88 MD ’ ' ' )

’ 6,300.00 91.58 269.56 5,933.84 . -4.37 -568.69 568.70 0.00 0.00 0.00
6,400.00 91.58 269.56 5,931.08 -5.13 -668.64 668.66 0.00 0.00 0.00
6,500.00 91.58 269.56 5,928.32 -5.90 -768.60 768.63 0.00 0.00 0.00
6,600.00 91.58 269.56 5,925.56 -6.67 -868.56 868.59 0.00 0.00 0.00
6,700.00 91.58 269.56 5,822.79 -7.44 -968.52 968.55 0.00 0.00 0.00
6,800.00 91.58 269.56 5,820.03 -8.21 -1,068.48 1,068.51 0.00 0.00 0.00
6,900.00 91.58 269.56 5,917.27 -8.97 -1,168.44 1,168.47 0.00 0.00 0.00
7,0Q0,00 91.58 269.56 5,914.51 -9.74 -1,268.40 1,268.44 0.00 0.00 0.00
7,100.00 91.58 269.56 591175 -10.51 -1,368.36 1,368.40 0.00 0.00 0.00
7,200.00 91.58 269.56 5,908.99 -11.28 -1,468.32 1,468.36 0.00 0.00 0.00
7,300.00 91.58 269.56 5,906.22 -12.04 -1,568.27 1,568.32 0.00 0.00 . 0.00
7,400.00 91.58 269.56 5,903.46 -12.81 -1,668.23 1,668.28 0.00 0.00 0.00
7,500.00 91.58 269.56 5,900.70 -13.58 -1,768.19 1,768.24 0.00 0.00 0.00
7,600.00 91.58 269.56 5,897.94 -14.35 -1,868.15 1,868.21 0.00 0.00 0.00
7,700.00 91.58 269.56 5,895.18 -15.11 -1,968.11 1,968.17 0.00 0.00 0.00
7.,800.00 391.58 269.56 5,892.42 -15.88 -2,068.07 2,068.13 0.00 0.00 0.00
7,900.00 91.58 269.56 5,889.65 -16.65 -2,168.03 2,168.09 0.00 0.00 0.00
8,000.00 91.58 269.56 5,886.89 -17.42 -2,267.99 2,268.05 0.00 0.00 0.00

- Buiild -, Turn
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EXPLORING WiHAT'S POSSIBLE

‘Database: féCﬁDB

T T T T T T T I s e e S M S P SRR N

! 1 Local Co-ordinate Reference: ! Wiell #20H !
‘Company: ; Apache Corporation : TVD Reference: - ! KB @ 3936.00usft (Capstar 114) '
'Project: .1 Eddy County, NM (NAD27 NME) . MD Reference: : KB @ 3936.00usft (Capstar 114) : X
|Site: i Crow Federal A %‘No,rth Reference: . Grid '
‘Well: _L#20H . Survey Calculation Method: i Minimum Curvature i
. : . : !
‘Wellbore: . tWB1/Job-#1311215 : L . ) o i
iDesign: { Plan #2 02-26-14 o ' '
Planned Survey. e
Measured L L Vefi:iqal BT ‘ Vertical - -Dogleg .- " Build
Depth inclination = " Azimuth. Depth -~ &Ni-§ . +Ei-wW Section -  Rate: . - Rate Rate
(usft) O . ) e {usft) - (usft) - (usft) - (usf) - *  (°/100usft)  (*/100usft) {*1100usft)
8,032.28 91.58 269.56 5,886.00 -17.67 -2,300.26 2,300.33 0.00 0.00 0.00
Start DLS 2.00 TFO 178.34 - MP-Crow Fed #20H ' ) T :
8,048.67 91.26 269.57 5,885.59 -17.79 -2,316.64 2,316.70 2.00 -2.00 0.06
Start 2264.50 hold at 8048.67 MD ' . ‘
8,048.67 91.25 269.57 5,885.59 -17.79 -2,316.64 2,316.71 2.00 -2.00 0.06
8,100.00 91.25 269.57 5,884.47 -18.18 -2,367.95 2,368.02 0.00 0.00 0.00
8,200.00 91.25 269.57 5,882.28 -18.93 -2,467.93 2,468.00 0.00 0.00 0.00
8,300.00 91.25 269.57 5,880.09° -19.68 -2,567.90 2,567.98 0.00 0.00 0.00
8,400.00 91.25 269.57 5,877.90 -20.43 -2,667.87 2,667.95 0.00 0.00 0.00
8,500.00 91.25 269.57 5,875.71 -21.18 -2,767.85 2,767.93 0.00 0.00 0.00
8,600.00 91.25 269.57 5,873.52 -21.93 -2,867.82 2,867.90 0.00 0.00 0.00
8,700.00 91.25 269.57 5,871.33 -22.68 -2,967.79 2,967.88 0.00 0.00 0.00
8,800.00 91.25 269.57 5,869.14 -23.43 -3,067.77 3,067.86 0.00 0.00 0.00
8,900.00 91.25 269.57 5,866.95 2418 -3,167.74 3,167.83 0.00 0.00 0.00
9,000.00 91.25 269.57 5,864.76 -24.94 -3,267.71 3,267.81 0.00 0.00 0.00
9,100.00 91.25 269.57 5,862.57 -25.69 -3,367.69 3,367.78 0.00 0.00 0.00
9,200.00 91.25 269.57 5,860.38 -26.44 -3,467.66 3,467.76 0.00 0.00 0.00
9,300.00 91.25 269.57 5,858.19 -27.19 -3,567.63 3,567.74 0.00 0.00 0.00
9,400.00 91.25 269.57 5,856.00 -27.94 -3,667.61 3,667.71 0.00 0.00 0.00
9,500.00 91.25 269.57 5,853.81 -28.69 -3,767.58 3,767.69 0.00 0.00 0.00
9,600.00 91.25 269,57 5,851.62 -29.44 -3,867.55 3,867.66 0.00 0.00 0.00
9,700.00 91.25 269.57 584943  -30.19 -3,967.53 3,967.64 0.00 0.00 0.00
9,800.00 91.25 269.57 5,847.24 -30.95 -4,067.50 4,067.62 0.00 0.00 0.00
9,900.00 91.25 269.57 §,845.05 -31.70 -4,167.47 4,167.59 0.00 0.00 0.00
10,000.00 91.25 269.57 5,842.86 -32.45 -4,267.45 4,267.57 0.00 0.00 0.00
10,100.00 91.25 269.57 5,840.67 -33.20 -4,367.42 4,367.54 0.00 0.00 0.00
10,200.00 91.25 269.57 5,838.48 -33.95 -4,467.39 4,467.52 0.00 0.00 0.00
10,300.00 ° 91.25 269.57 5,836.29 -34.70 -4,567.37 4,567.50 0.00 0.00 0.00
10,313.17 91.25 269.57 5,836.00 -34.80 -4,580.53 4,580.66 0.00 0.00 0.00
TD at 10313.17 - PBHL-Crow Fed #20H _ . ' N o ' ¢
Design Targ;ts K ) :
Target Name e R ) Y. : . Lo . g
-z hit/miss target DipAngle - Dip Dif.c TVD “#NI-§ - +EW  Northing . Easting . L . Do
¢ Sf‘jﬂ‘f‘ e ;(4_2,,‘ . (.L . lusfy " fusft) . (usf) T - (usf) o lusfty l;ali;t‘ggg;;,v .. Longitude
PBHL-Crow Fed #20H 0.00 0.00 5836.00 -34.80  -4,580.53 672,558.10 643,978.47  32°50'53.04704 N 103° 51' 52.25258 W
- plan hits target center
- Point
MP-Crow Fed #20H 0.00 0.01  5,886.00 -17.67  -2,300.26 672,575.23 646,258.75 32°50'53.11565 N 103° 51' 25.52261 W
- plan hits target center
- Point

02/26/14 2:49:04PM Page 4 COMPASS 5000.1 Build 56
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ExpLoring WHAP'S POSSIBLE

Phoenix Technology Services
Planning Report

PHOENIX

TECHNOLOGY SERVICES

/

fDatabase: '—éCA:R.ﬂbE"!A T e e , Local Co-ordinate Rgferencé:' f Well #20H
_‘Co'mpany: ) EApache Corporation TVD_ Reference: ' - . § KB @ 3936.00usft (Capstar 114)
iProject:: * 1+, Eddy County, NM (NAD27 NME) | MD Reference: " | KB @ 3936.00usft (Capstar 114) :
iSite:” " Crow Federal ! North Réference: . o . iord !
'Weil:. | #20H : Survey Caleulation Mettiod: . .- | Minimum Curvature i
'Wellbore: 7 T WB1/Job #1311215 3 R !
Design: © Plan#2 02-26-14 ' i
Formations o T W:* e -
- Measured .. Vertical ) ) . -Dip- ‘ ﬁ
Depth Depth R g Dip, Dii'ed)tiOn . ‘ fl :
L s lusf) _-Nanie ~Lithology’*. ) o
551.00 551.00 Rustler -1.58 269.56
722.00 722.00 T/Salt -1.58 269.56
1,726.00 1,726.00 B/Salt -1.58 269.56
1,893.00 1,893.00 Yates -1.58 269.56
2,175.00 2,175.00 Seven Rivers -1.58 269.56
2,802.00 2,802.00 Queen -1.58 269.56
3,227.00 3,227.00 Grayburg -1.58 269.56
3,562.00 3,562.00 San Andres -1.58 269.56
5,042.00 5,042.00 Glorieta -1.58 269.56
5,096.00 ©5,096.00 (Yeso) Paddock -1.58 269.56
5,658.65 5652.86 (Yeso) Blinebry -1.58 269.56 u
Plan Annotations iAot HHhH ! onn~ i i iiiieimm - R
‘Measured ~ ~. Vertical -~ - Local Coordinates = ' - ' R } - :
"Depth " 'Depth <OeNES COEW R TR \’
(usft) - (usft) - . s{usft) C(usft) . Comment | . ) 5 )
" 5,45875 5,458.75 000 - 0.00  KOP Start Build 12.00 T T -
6,221.88 5,936.00 -3.77 -490.60 LP Start 1810.40 hold at 6221.88 MD
8,032.28 5,886.00 -17.67 -2,300.26 Start DLS 2.00 TFO 178.34
8,048.67 5,885.59 -17.79 -2,316.64 Start 2264.50 hold at 8048.67 MD
10,313.17 5,836.00 -34.80 -4 580.53 TD at 10313.17
02/26/14 2:49.04PM Page 5 COMPASS 5000.1 Build 56



Ground Level  3925.00 Geodetic System: US State Plane 1927 (Exact soltion) Eilipsoid: Clarke 1866
iI NS “EIW Northing Eastin Latittude Longitude Datum: NAD 1927 (NADCON CONUS) Zone Name: New Mexico East 3001
0.00 0.00 672592.90 648550.00  32°50'53.18702N  103* 50 56.55835 W Ellipsoid: Clarke 1866
ﬂw - KB @ 3636.00usft (Capstar 114) ane. Now Mexico East 3001 Local Origin: Well #20H, Grid North
Ground Level. 392500 System Datum: Mean Sea Level Latitude: 32° 50’ 53,18702 N
) SECTION DETAILS - Longitude: 103° 50 58.55835 W
Sec  MD inc Az TVD +NAS  «EMW Dleg TFace VSeet Targst Annotation SITE DETAILS: Crow Federal G?E"NE?;:f g;gggg gg
1 000 000 000 000 00 000 000 000 0.00 Soalo Faior 1000
2 545875 000 000 545875 000 000 000 000 000 KOP Start Build 12.00 Stte Centre Northing: 671130.90 cale Factor: 1.
3 622188 9158 269.56 593600 377 49060 1200 26956 49062 LP Start 181040 hold at 6221.88 MD Easting: 643906.80 . .
4 803228 9156 26956 588600 -17.67 -230026 0.00  0.00 230033 MP-Crow Fed #20H Start DLS 200 TFO 178.34 Geomagnetic Modst BECM2013
5 804867 91.25 26957 588559 -17.79 231664 200 17834 2316.71 Start 2264.50 hold at 8048.67 MO Posttional Uncertainity: 0.00 Magnetic Decinaton. 7555
6 1031317 91.25 26957 503600 -3480 458053 0.00  0.00 458066 PBHLCrowFed#20H 7D at 10313.17 Convergence: 0.25 Dib A e Harioan & 84"
Local North: Grid 1o Angle from Horizontai:
Magnetic Field Strength: 48666
1200 To convert a Magnetic Direction to a Grid Direction, Add 7.2¢°
FORMATION TOP DETAILS To convert a Magnetic _Direplion toa T_rue Direction, Add 7.55° East
1500 TVDPath MDPath Formation DipAngle DipDr To convert a True Direction to a Grid Direction, Subtract 0.26
551,00 55100 Rustler 458 269,56
72200 72200 TiSait 458 269.56
o 172600 172600 BiSalt 158 269.5
_ 1800 : DESIGN TARGET DETAILS 189300 189300 Vates 158 26956 LEGEND
£ : ) : 217500 217500 Seven Rivers 158 269.56
2 Name VD WNAS +EW Northing Easting Latitude Longitude Shape 2802.00 2802.00 Queen -1.58 269,58
%2100 PBHL-Crow Fed #20H 5836.00  -3480 458053 67255810 64307847 37 50'5304704N  103° 51'62.25257 W Paint 322700 322700 Grayburg 158 269.56 #19H, WB1/Job #1311214, Surveys (Capstar 114) VO
g Seven ~plen hits target center ! 356200 3562,00 San Andres 158 269.56 #21H, WB1/Job #1311216, Plan #2 05-23-13 V0
] MP-Crow Fed #20H 588800 1757 230026 672575.23 64625874 32°50°53.11565N 103" 512552261 W Point 504200 504200 Glorieta 158 260.56 : ol . Plan
:2400 - plan hits target center . 5096.00 5096.00 (Yeso} Paddock 158  260.56 Plan #2 02-26-14
£ . 565285 5658.65 (Yeso) Blinebry 158 26956
&
527004
g
T 600
>3000
> =
2 450
3300
300 o -
Zomte HELE SUENS N Rul) + 3
3600 € 810.40ihold at 6221.88 MD
= 2 150 ADALI0S18 1707 Stiit 2264.50 Fidld At 8048, 0. ¢ 88D -
I3 R et - - i
39004 o —
Z o]
x
E
T 150
z
2
£.300
o
0
-450
5100 ; -
-300 YesopBaddggl g0 600
Vertical Section at 269.56° (300 usft/in) h
4980 <7504 r - T v T T - : v - ; - T r T r T " ;
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510
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=
£Es5250
2
H
150
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p=A =
F= -
Besso £ 10
@ 3
= 8
z 2
E5700_ TD at 3 :_‘
$ - - Start'2264.50 hald at 804867, =
> P, Start 1810.40 hold at 5 o
25850- z
= =
E
5 50
6000 a
; e ; - : ok it ) ; , -200 -150 -100 6 0 50 1
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EXPLORING WHAT'S POSSIBLE

Project: Eddy County, NM (NAD27 NME)
Site: Crow Federal
Well: #20H
Wellbore: WB1/Job #1311215
Design: Plan #2 02-26-14
Rig: Capstar 114

PHOENIX

TECHNOLOGY SERVICES

TGM

Azimuths to Grid North

True North: -0.26°
Magnetic North: 7.29°

Magnetic Field
Strangth: 48665.8snT
Dip Angle: 60.64°
Data: 02/26/2014
Model: BGGM2013

WELL DETAILS

PROJECT DETAILS: Eddy County, NM (NAD27 NME)

Map System:

Datu

NAD 1927 (NADCON CONUS)

US State Plane 1927 (Exact solution)

Vertical Section at 269.56° (150 usft/in)

West(-)/East(+) (50 usft/in)

Created By. Julio Pifa  Date: 14:46, February 26 2014




