
303 VetemiTs A^k Lane, #3000 Z?^T> J<9~ 0/5~-
Midland, TX 79705 

Crow Federal #020H UUT' ^ V 7 5 . # S / £ f KL,37h &TL 
Eddy County, New Mexico 

3 iSS K8 - -

Archie Brown - General Manager 

d a y o f j f e L / _ _ _ _ , 2 0 1 4 b y 
The attached instrument was acknowledged before me on the 

Archie Brown - General Manager, CapStar Drilling, Inc. 

/Notary Public 1— 



' EXPLORING WHAT'S POSSIBL E / / / ^ 2 T 3 0 ' O/S~~~ * / / f / O 

•rporatioii ^a/^/-^ ^yo^c 
Eddy County, NM (NAD27 NME) 
Crow Federal 
#20H 

WB1/Job #1311215 

Plan: Plan #2 02-26-14 

standard Planning Report 

26 February, 2014 mi 
mm 

mm 
§ft f 
mm* 

mmm 
Itptf 

PHOENIX 
TECHNOLOGY SERVICES 



'uacne 
EsfKKK'G '.VlMi'S PO.TS/PU 

Phoenix Technology Services 
Planning Report I PHOENIX 

TECHNOLOGY SERVICES 

ba^aw-V^;;,^;; •• GCR DB 

1Compah^:EJ:i^,''>\^^,;V''^ Apache Corporation 

^ S f ^ ? ^ Eddy County, NM (NAD27 NME) 

SHdu'f Crow Federal 

#20H 
WB1/Job #1311215 

Plan #2 02-26-14 

/iL'ocaliCo-rJrdinatoiReference:!1:! Well #20H 

f TVD Reference" " t Jj KB @ 3936.OOusft (Capstar 114) 

^MD Reference* * | KB @ 3936.00usft (Capstar 114) 

North; Reference:,:' 

vSurvey.Calculatlon'Method:. 

if v# . v ^ »; 1;1 

' Grid 

$ Minimum Curvature 

Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level 

Geo Datum: NAD 1927 (NADCON CONUS) 

Map Zone: New Mexico East 3001 

}?.. SJW ^ >*..3 - * 
Crow Federal _ _ . „• 

Site Posit ion: Northing: 671,130.90 usft Latltude: 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: 0.25 ° 

i 

#20H . . , v,« , ..*,..,» .. r r , l 

Well Position +N/-S 1,462.00 usft Northing: 672,592.90 usft Latitude: .32° 50'53.18702 N 

+E/-W 4,652.20 usft Easting: 648,559.00 usft Longitude: 103° 50' 58.55835 W 

Position Uncertainty 0.00 usft Wellhead Elevation: Ground Level: 3,925.00 usft 

„Wellboro;Vi WBI/Job #1311215 
• • J S f t K ' t W t V - W l i T , . / -

BGGM2013 02/26/14 7.55 60.64 48,666 

Audlt Notes: 

Version: Phase: PLAN Tie On Depth: 0.00 

0.00 0.00 0:00 269.56 

Plan Sect ions, 

. ' Measured-. 

Az imuth^ 

Vertical 

r w r r —<— 
•7 J 

Dogleg 

' Rate 

Build Turn f 

*) — 
'.. ' " . . : ) ' , • • . , • •>..,• i,i . .v 

'Depth Inclinations 3' Az imuth^ , Depth ^ +N/5 +E/W/ 
Dogleg 

' Rate Roto Rate; TFO r 
(u ft) , (')/ 

Azimuth^ 

,,(usft) tl (usft) k 

•?} _ V 
(usft) < 

^ _ 
(°/100u ft) 

•> i« £_ 
(•71 OOusft) (°/100u ft)v > 

' * 
(-) if 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 5,458.75 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 91.25 269.57 5,865.59 -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 #201-

02/26/14 2:49:04PM Page 2 COMPASS 5000.1 Build 56 



' Hxriui'titG iVHArs fas&isu 

Database" ' C , GCR DB 
W r f ^ a n y ^ V ^ > Apache Corporal on 

Project ^ A j ^ ' ' ] Eddy County NM (NAD27 NME) 

Wel lbW WB1/Job #1311215 

DBslolii* 1 > ^ * << Plan #2 02 26 14 

Phoenix Technology Services 
Planning Report 

,''Local;Co=ordinateiReference:»i»:,: iv, Well i 

PHOENIX 
TECHMOLOOY SERVICES 

j:TVD;Reference:l̂ .% 

<i 

Well #20H 

MD Reference ., 

" ^ i * * f KB @ 3936 OOu ft (Capstar 114) 

"••HA KB @ 3936.00usft (Capstar 114) 

l NorthiReferenceis ( 1 J Grd 
?;survey!CalculatlonlMethod:.-rf Minimum Curvature 

Planned Survey i, r t 

MeasuredlS 

71 WTTiEia'tfa :WTO*=K l'"m«CW;!3S7^WC3 

1 (usft) 
Inclination ••:'.<*•.-Azimuth!i? • 

f a 

Vertical 

Depth ^ * 

> <u "I 

f r ( , Vertical1 Dogleg * ^-.BuKdl 

+N/S +E/W Section Rate u^Rate. * 

(u ft). (usft) (u ft) (°/100u ft) (°/100u ft) '("/ipous'ftf 

>, T u r n " t 
' Rate > 

0.00 0.00 0.00 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 
722.00 0.00 0.00 722.00 0.00 0.00 0.00 0.00 0.00 0.00 

T/Salt 
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 
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 -0.16 -20.74 20.74 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 5,771.68 • -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 -2.11 -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 o'.oo 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 
6,70000 91.58 269.56 5,922.79 -7.44 -968.52 968.55 0.00 0.00 0.00 
6,800.00 91.58 269.56 5,920.03 -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 
7,000.00 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 5,911.75 -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 91.58 269.56 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 

02/26/14 2:49:04PM Page 3 COMPASS 5000.1, Build 55 



8,032.28 91.58 269.56 5,886.00 -17.67 -2,300.26 ' 2,300.33 0.00 0.00 o:oo 
Start DLS 2.00 TF0178.34 - MP-Crow Fed #20H 

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 -24.18 -3,167.74 3,167.83 0.00 0.00 0.00 

9,000.00 9125 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 o;oo 
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 5,849.43 -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 5,845.05 -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 4,58066 0,00 0.00 0.00 

TD at 10313.17 - PBHL-Crow Fed #20H 

PBHL-Crow Fed #20H 0.00 0.00 5,836.00 -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 

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 



Phoenix Technology Services 
Planning Report P H O E N I X 

TECHNOLOGY SERVICES 

Database' * i f , GCR DB 
^ ' V * A ; , { Apache C C o m p a n y 3 ^ L A i » Apache Corporation 

^ Eddy County NM (NAD27 

lg'^^K45C<CrowFederal 

Well^ > ' #20H 

Wellbore I ' M , A « ^ WB1/job#1311215 

Desjgn . 

NME) 

: Plan #2 02-26-14 

KB @ 3936.00usft (Capstar 114) 

| | | KB @3936.00usft (Capstar 114) 

Grid 

Minimum Curvature 

551.00 

722.00 

1,726.00 

1,893.00 

2,175.00 

2,802.00 

3,227.00 

3,562.00 

5,042.00 

5,096.00 

5,658.65 

551.00 

722.00 

1,726.00 

1,893.00 

2,175.00 

2,802.00 

3,227.00 

3,562.00 

5,042.00 

5,096.00 

5,652.86 

Rustler 

T/Salt 

B/Salt 

Yates 

Seven Rivers 

Queen 

Grayburg 

San Andres 

Glorieta 

(Yeso) Paddock 

(Yeso) Blinebry 

-1.58 

•1.58 

•1.58 

-1.58 

-1.58 

-1.58 

-1.58 

•1.58 

•1.58 

•1.58 

•1.58 

269.56 

269.56 

269.56 

269.56 

269.56 

269.56 

269.56 

269.56 

269.56 

269.56 

5.458.75 
6,221.88 
8,032.28 
8,048.67 

10,313.17 

5.456.75 
5,936.00 
5,886.00 
5,885.59 
5,836.00 

0.00 
-3.77 

-17.67 
-17.79 
-34.80 

0.00 KOP.Start Build 12.00 
-490.60 LP Start 1810.40 hold at 6221.88 MD 

-2,300.26 Start DLS 2.00 TFO 178.34 
-2,316.64 Start 2264.50 hold at 8048.67 MD 
-4,580.53 TD at 10313.17 

02/26/14 2:49:04PM Page 5 COMPASS 5000.1 Build 56 



EXPLORING WHPTS Pessiste 

Project; Eddy County, NM (NAD27 NME) 
Site: Crow Federal 
Well: #Z0H 

Wellbore: WBI/Job #1311215 
Design: Plan #2 02-26-14 

Rig: Capstar 114 

PHOENIX 
TECHNOLOGY SERVICES 

Azimuths to Grid North 
True North: -0.26' 

Magnetic Nor th : 7.29* 

Magnetic Fiold 
Strength; 48665-SsnT 

Dip Anglo: 60.64* 
Date: 02/26)2044 

Model: BGGM2013 

600-

900-

3600' 

3900' 

4200' 

4500' 

51 DD­

KS @ 3936 00usft (Capstar 114) 

Ground level: .3925.00 

• Glorieta 

• i t Y e s o ^ g W d & j o BOD 

Vert ical Sec t i on at 269 .56 s (300 us f t / i n ) 

4950-]— 

5100-

15250-
E 
3 

S64O0-

J= 

1?3550 

^5700-

l 5 a s o ' 
6000-

Gioriel i 

(Yew) Paddock 

KOPSlar t Suild 1ZO0 

W E L L DETAILS 

Ground Level 
' Easting 

3925.00 
Lfltittude 

32* ST 53.18702 H 

MD 
0,00 J.Q0 

Azi 
0.00 

TVD 
0.00 

5458.75 0,00 0.00 5458.75 
6221.88 91.58 269.56 5936.00 
8032.28 91.53 269.56 5886.00 
8048,67 91.25 269,57 5885.59 

10313,17 91.25 269.57 5836,00 

SECTION DETAILS 

*£/-W Dleg TFace VSeet Terse! 
0.00 0.00 0.00 0.00 

O.OO O.OO 0.00 0.00 0.00 
•3.77 . 490\60 12.00 269.56 490.62 

-17.67 -2300.26 0.00 O.OO 2300.33 MP-Crow Fed S20H 
-17.79 -2316.64 2.00 178.34 2316.71 
-34.80 -4580,53 0.00 0.00 4580.86 PBHL-Crow Fed #20H 

Annotation 

KOP Start Build 12.00. 
LP Start 1810,40 hold 'at 6221.88 MD 
Start DLS 2.00 TFO 17S.34 
Start 2264.50 ttoW at 604857 MD 
TD at 10313.17. 

MP-Crow Fed ffiOH 

DESIGN TARGET DETAILS 

TVD +N/-S +E/-W Northing Easting ' Latitude Longitude Shape 
5836.00 -34,30 -4580.53 67255B.10 643978.47 32* 50" 53.04704 H 103* 51' 52,25257 W Point 

• plan hits target center 
5886.00 -17.67 -23Q0.26 672575.23 646258.74 32* 50* 53.11565 N 103* 51'25.52261 Yv Point 

• plan hits target center 

PROJECT. DETAILS: Eddy County. NM (NAD27 NME) 

Geodetic System; US State Plane 1927 {Exact solution) 
Datum: NAD 1927 (NADCON CONUS) 

EIHpsoid'. Clafte 1B66 -
Zone: New Mexico East 3001 

System Oalum: .Mean Sea Level 

SITE DETAILS: Crow Federal 

Site Centre Northing: 671130.90 
Easting: 643906.80 

Positional Uncertamity: 0.00 
Convergence; 0.25 

Local North: Grid 

FORMATION TOP DETAILS 

TVDPath MDPath Formation. DipAngfe DipDir 
551.00 551.00 Rustier •1,56 269.55 
722.00 72200 T/Sali •1,5B 269.56 

1726.00 1726.00 e/Salt •1.58 269.56 
1893.00 1893.00 Yates -1.5B 289.56 
2175.00 2175.00 Seven Rivers •1.58 269.56 
2802.00 2602.00 Queen -1.58 269.56 
3227.00 3227.00 Grayburg -1,58 269,56 
3562.00 3562.00 San Andres -1,58 269,56 
5042.00 5042.00 Glorieta -1.53 269.56 
5096.00 5096.00 (Yeso) Paddock -1;5fl 269.56 
5652.86 5658.65 (Yeso) Blinebry -1.58 269.56 

Map System: US State Plane 1927 (Exact solution) 
Datum: NAD 1S27 (NADCON CONUS) 

Ellipsoid: Clarke 1866 
Zona Name: New. Mexico East 3001 

Local Origin: Well #20H. Grid North 

Latitude: 32" 50' 53.18702 N 
longitude: 103° 50' 58.55635 W 

Grid East: 643559.00 
Grid North: 672592.90 

Scale Factor: 1.000 

Geomagnetic Model: 8GGM2013 
Sample Date; 26-Fet>-14 

Magnetic Declination:. 7.55* 
Dip Angle from Horizontal: 60.64° 

Magnetic Field Strength: 46666 

To convert a Magnetic Direction to a Grid Direction, Add 7.29*-
To convert a Magnetic Direction to a True Direction, Add 7.55* East 

To convert a True pract ion to a Grid Direction, Subtract 0.26° 

~#19H. WSVJob #1311214, Surveys (Capstar 114) V0 

- # 2 1 H , WB1/JabifA31-\21S. Plan#2 09-23-13 VO 

- P l a n #2 02-26-14 
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Well Tests 

Report Period: November 1, 2014 to December 7, 2014 

12/9/2014 5:40:11 PM 

Region: PERMIAN 

CROW FED #20H 

11/01/14 24 

11/12/14 

11/14/14 

11/15/14 

11/16/14 

District: NW DISTRICT 

Status: Producing 

257 104 

341 ' 121 

300 111 

101 

83 

Averages by Completion: 

Superintendent: NW DISTRICT (CARNES) 

True 1347.00 195.00 178.00 178.00 1152.00 

True 1299.00 194.00 181.00 181.00 1105.00 

True 1328.00 177.00 249.00 249.00 1151.00 

True 1295.00 170.00 209.00 • 209.00 1125.00 

True 937.00 179.00 231.00 231.00 758.00 

1241.20 183.00 209.60 1048.00 1058.20 

Foreman: LOCO HILLS [MAXWELL] 

0.913 . 5.908 0.132 6.472 

0.933 5.696 0.139 6.105 

1.407 6.503 0.188 4.622 

1.229 6.618 0.161 5.383 

1.291 4.235 0.247 3.281 

Source: Avocet - D_1007 Well Tests 1 of 2 
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