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A Phoenix Technology Services 
&mi3 !€ f f ie Phoenix Final Survey Report 

EXPLORING tVHAf'S POSSIBLE 

h P H O E N I X 
\ £ TECHNOLOGY SEK.V1CE 

Company: 

Project: 

Site: 

Wel l : 

Wellbore: 

Design: 

Apache Corporation 

Eddy County, NM (NAD27 NME) 

Crow Federal 

#181-1 

WBI /Job #1311163 

Surveys (Capstar 114) 

Local Co-ordinate Reference: 

TVD Reference:, ' , 

MD Reference: 

North Reference: 

Survey Calculat ion Method':. 

Database: * 

Well #18H 

KB @ 3849.00usft (Capstar 114) 

KB @ 3849.00usft (Capstar 114) 

Grid 

Minimum Curvature 

GCR DB 

-Project \ •] Eddy County, NM (NAD27 NME) | 

Map System: 

Geo Datum: 

Map Zone: 

US State Plane 1927 (Exact solution) 

NAD 1927 (NADCON CONUS) 

New Mexico East 3001 

System Datum: Mean Sea Level 

Site I Crow Federal I 
Site Posi t ion: North ing: 

From: Map East ing: 

Posi t ion Uncertainty: 0.00 usft Slot Radius: 

671,130.90 u s f t Lat i tude: 32° 50' 38.92796 N 

643,906.80 usft Longi tude: 103° 51 ' 53.16689 W 

13-3/16" Grid Convergence: 0 . 2 5 ° 

Well j #18H I. 
Well Posi t ion +N/-S 0.00 usft Nor th ing: 672,017.60 usft 

+E/-W 0.00 usft East ing: 638,480.40 usft 

Posit ion Uncertainty 0.00 usft Wellhead Elevat ion: usft 

Lat i tude: 32° 50' 47.93560 N 

Longi tude: 103° 52'56.72745 W 

Ground Level: 3,838.00 usft 

Wel lbore { WB1/Job #1311163 I 

Magnetics . ' Modcl 'Name . Sarhpie'Date Decl ination • Dip Angle : " Field Strength • 

• (=): '. \ '• •,;.' (=) ; •: ',," <nT> • 
I G R F 2 0 1 0 J 4 09/04/13 7.50 60.65 48,731 

Design I Surveys'(Capstar 114) _ _ _ _ _ 

Audi t Notes: 

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00 

Vertical Sect ion: Depth From (TVD)-

• (usf t ) . ' ' '• ' 

.+N/-S • ' • +E/-W. 

(usft) (us f t ) . 

: Direction 

(") ' 
0.00 0.00 0.00 86.13 

I- - • • > 
Survey Program ; Date .11707/43' •• ' / ' 

From 

(U.sft) • ; 

J o 

(usft) Survey (Wellbore) f o o l Name Descript ion 

532.00 10,795.00 Phoenix MWD Surveys (WB1/Job #131116 MWD MWD - Standard 

Survey I 

MD 

("sf t ) ' ; .": 

Inc 

; • ci 
Azi(azirr iuth), t v b 

(usft) 

N/S-

•~ (usft) 

. E/W 

(usft) , ; . 

V. Sec 

' (usft) 

DLeg. 

(°/100usft) 

450.00 0.10 2.43 450.00 0.55 -0.08 -0.04 0.00 

Tie-on to Gyro 

532.00 0.00 241.80 532.00 0.62 -0.07 -0.03 0.12 

First Phoenix MWD Survey 

651.00 0.40 15.80 651.00 1.02 0.04 0.11 0.34 

737.00 1.50 354.90 736.99 2.43 0.02 0.19 1.32 

822.00 2.80 2.30 821.92 5.61 0.01 0.38 1.56 

908.00 4.30 358.90 907.76 10.94 0.03 0.77 1.76 

993.00 4.70 0.90 992.49 17.60 0.02 1.21 0.51 

1,081.00 4.80 9.80 1,080.19 24.84 0.71 2.38 0.84 

1,166.00 4.20 13.70 1,164.93 31.37 2.05 4.16 0.79 

1,252.00 4.10 16.40 1,250.71 37.37 3.66 6.18 0.26 
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VP 
" EXPLORING WHAVS POSSIBLE 

Phoenix Technology Services 
Phoenix Final Survey Report PHOENIX 

TECHNOLOGY SERVICES 

Company: 

Project:. 

Site: 

Wel l : 

Wel lbore: 

Design: 

Apache Corporation 

Eddy County, NM (NAD27 NME) 

Crow Federal 

#18H 

WB1/Job #1311163 

Surveys (Capstar 114) 

Local Co-ordinate Reference: 

.WbiReferer tce: '." " v 

M b Reference: v ; 

North Reference: 

Survey Calculat ion Method: 

Database: 

Wel l#18H 

KB @ 3849.00usft (Capstar 114) 

KB @ 3849.00usft (Capstar 114) 

Grid 

Minimum Curvature 

GCR DB 

Survey 

D '• . Inc 
• : •' 

! Az i (azimuth) TVD . N/S E/W V. Sec DLeg 

ft) . • ' "_ • ' 1°) . i (usft) (usft)' - : ; (usft) (usft) :' * (7100usft) 

" 1,337.00 4.00 8.90 ' "~ 'T335'49 " Tiff " 7.88 * 6~6 3 

1,423.00 4.30 11.30 1,421.27 49.34 6.07 9.39 0.40 

1,508.00 3.60 358.50 1,506.07 55.14 6.63 10.33 1.32 

1,594.00 3.70 354.40 1,591.89 60.60 6.29 10.36 0.32 

1,679.00 3.70 359.70 1,676.72 66.07 6.01 10.45 0.40 

1,765.00 3.80 359.50 1,762.53 71.69 5.97 10.79 0.12 

1,851.00 3.70 4.30 1,848.35 77.31 6.15 11.35 0.38 

1,936.00 3.70 3.20 1,933.17 82.78 6.51 12.08 0.08 

2,022.00 3.60 7.30 2,019.00 88.23 7.01 12.94 0.32 

2,107.00 4.00 349.90 2,103.81 93.80 6.82 13.14 1.43 

2,193.00 4.00 344.00 2,189.60 99.63 5.47 12.18 0.48 

2,279.00 3.80 354.30 2,275.41 105.35 4.36 11.46 0.85 

2,364.00 3.60 358.00 2,360.23 110.82 3.99 11.46 0.37 

2,450.00 3.70 357.20 2,446.05 116.29 3.76 11.60 0.13 

2,535.00 3.60 359.90 2,530.88 121.70 3.62 11.83 0.23 

2,621.00 3.60 357.20 2,616.71 127.10 3.48 12.05 0.20 

2,707.00 3.40 0.50 2,702.55 132.35 3.37 12.30 0.33 

2,792.00 3.60 359.40 2,787.39 137.53 3.37 12.64 0.25 

2,877.00 3.50 358.60 2,872.23 142.80 3.28 12.91 0.13 

2,966.00 3.50 359.70 2,961.06 148.23 3.20 13.19 0.08 

3,052.00 3.40 1.10 3,046.91 153.40 3.23 13.58 0.15 

3,137.00 3.60 3.80 3,131.75 158.59 3.46 14.15 0.30 

3,219.00 3.80 5.60 3,213.58 163.86 3.89 14.94 0.28 

3,305.00 3.90 3.60 3,299.38 169.61 4.35 15.79 0.19 

3,390.00 4.10 5.90 3,384.18 175.52 4.85 16.68 0.30 

3,463.00 4.10 6.20 3,456.99 180.71 5.40 17.58 0.03 

3,559.00 4.10 5.70 3,552.75 187.54 6.11 18.75 0.04 

3,644.00 4.00 2.60 3,637.53 193.52 6.55 19.59 0.28 

3,730.00 4.00 2.30 3,723.32 199.52 6.80 20.25 0.02 

3,815.00 4.00 2.10 3,808.12 205.44 7.03 20.88 0.02 

3,901.00 3.90 3.30 3,893.91 211.36 7.31 21.56 0.15 

3,987.00 3.60 4.40 3,979.73 216.97 7.68 22.31 0.36 

4,072.00 4.40 4.70 4,064.52 222.88 8.16 23.18 0.94 

4,158.00 4.40 3.00 4,150.27 229.46 8.60 24.07 0.15 

4,243.00 4.30 2.50 4,235.02 235.90 8.91 24.81 0.13 

4,329.00 4.10 1.00 4,320.79 242.20 9.10 25.43 0.27 

4,415.00 3.90 1.00 4,406.58 248.20 9.21 25.94 0.23 

4,503.00 3.90 2.90 4,494.38 254.18 9.41 26.55 0.15 

4,589.00 3.90 1.40 4,580.18 260.02 9.63 27.16 0.12 

4,674.00 3.90 358.90 4,664.98 265.80 9.65 27.56 0.20 

4,763.00 4.30 348.80 4,753.75 272.10 8.94 27.28 0.93 

4,851.00 4.40 346.70 4,841.50 278.62 7.52 26.31 0.21 

4,940.00 3.60 343.60 4,930.28 284.63 5.95 25.14 0.93 

5,026.00 3.80 343.60 5,016.10 289.95 4.38 23.94 0.23 

5,111.00 2.90 341.40 5,100.96 294.69 2.90 22.78 1.07 
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'P 
EXPLORING WHAVS POSSIBLE 

Phoenix Technology Services 
Phoenix Final Survey Report PHOENIX 

TECHNOLOGY SERVICES 

Company: 
Project: '," 
Site: .'• ,:. 
Well: .|: V 
,We]ibore:", 
Design: ' . 

Apache Corporation 
Eddy County, NM (NAD27 NME) 
Crow Federal 
#18H 
WB1/Job #1311163 
Surveys (Capstar 114) 

L6cafCo>6fdinate'Refererice:,i 
.WDIReferehce:'i * ' ( - ^ . 
Mrj:f?eYefence:, • • " ' . : ' ^; 
North 'RWejrence::f f ' 
SUi^eyfCalcula'tioh MetHod: ; ' 
Database:* , u '*" •'••* *«•' '., ->\-

Well#18H 
KB @ 3849.00usft (Capstar 
KB @ 3849.00usft (Capstar 
Grid 
Minimum Curvature 
GCR DB 

114) 
114) 

Survey; , » . . S 
, r — - -~ — ™ p 

/ } '"»'*'••' 
s ". ' ; ' 

: 1 v jjjrics ' .* :.-4" •'• Az tjazimutKjp,. -.jj- \ TVD y ' ;*" . N/S.. .-. E/W. ! : v .[ V::Sec" \;: ' 'Dliegj:,^.; ' . 
:V-..:t-;v(<Stt)J; . : (usft) .*: ' "• " (ustt) v (usft).-'. ' •f. ': ='("°/l40usfl);-:: i 

5,197.00 1.20 350.60 5,186.90 297.64 2.06 22.14 2.01 

5,282.00 1.40 357.30 5,271.88 299.56 1.86 22.08 0.30 

5,368.00 1.40 354.60 5,357.85 301.65 1.72 22.07 0.08 

5,453.00 1.30 350.60 5,442.83 303.64 1.46 21.95 0.16 

5,539.00 0.20 68.00 5,528.82 304.66 1.44 22.00 1.48 

5,625.00 0.20 80.80 5,614.82 304.74 1.73 22.29 0.05 

5,668.00 0.20 87.60 5,657.82 304.75 1.88 22.44 0.06 

5,711.00 3.60 97.30 5,700.79 304.58 3.29 23.84 7.91 ' 

5,754.00 8.60 95.20 5,743.53 304.12 7.84 28.34 11.64 

5,796.00 13.60 91.10 5,784.74 303.74 15.91 ' 36.37 12.04 

5,839.00 18.40 90.10 5,826.06 303.63 27.75 48.18 11.18 

5,882.00 23.40 90.50 5,866.22 303.54 43.09 63.48 11.63 

5,925.00 28.80 91.90 5,904.82 303.13 61.99 82.31 12.64 

5,967.00 34.50 92.90 5,940.56 302.19 84.00 104.21 13.63 

6,010.00 39.60 92.80 5,974.86 300.90 109.87 129.93 11.86 

6,053.00 44.70 92.50 6,006.73 299.57 138.68 158.59 11.87 

6,096.00 49.70 92.10 6,035.94 298.31 170.20 189.95 11.65 

6,138.00 54.60 91.30 6,061.70 297.33 203.34 222.94 11.76 

6,181.00 60.40 90.60 6,084.80 296.74 239.58 259.07 13.56 

6,224.00 65.00 90.10 6,104.51 296.51 277.78 297.16 10.75 

6,267.00 68.90 90.30 6,121.35 296.37 317.34 336.62 9.08 

6,310.00 75.00 90.10 6,134.66 296.23 358.21 377.38 14.19 

6,352.00 80.90 89.70 6,143.43 296.30 399.26 418.35 14.08 

6,396.00 86.80 88.90 6,148.14 296.84 442.99 462.01 13.53 

6,438.00 88.40 88.70 6,149.90 297.72 484.94 503.93 3.84 

6,481.00 89.50 89.30 6,150.69 298.47 527.92 546.87 2.91 

6,567.00 89.60 89.20 6,151.36 299.59 613.91 632.74 0.16 

6,652.00 88.30 87.20 6,152.92 302.26 698.85 717.66 2:81 

6,738.00 88.90 88.70 6,155.02 305.34 784.77 803.59 1.88 

6,824.00 90.30 90.70 6,155.62 305.79 870.76 889.41 2.84 

6,909.00 90.00 89.40 6,155.40 305.71 955.76 974.21 1.57 

6,995.00 90.50 89.30 6,155.02 306.69 1,041.75 1,060.07 6.59 

7,080.00 89.20 90.00 6,155.25 307.21 1,126.75 1,144.91 1.74 

7,166.00 87.60 90.20 6,157.65 307.06 1,212.71 1,230.67 1.87 

7,251.00 87.50 89.60 6,161.28 307.21 1,297.63 1,315.41 0.71 

7,337.00 87.00 89.40 6,165.41 307.96 1,383.53 1,401.16 0.63 

7,423.00 87.50 88.80 6,169.53 309.31 1,469.42 1,486.94 0.91 

7,508.00 87.80 89.00 6,173.02 310.94 1,554.33 1,571.77 0.42 

7,594.00 87.80 88.90 6,176.32 312.51 1,640.25 1,657.61 0.12 

7,679.00 87.20 90.30 6,180.03 313.10 1,725.17 1,742.37 1.79 

7,765.00 87.40 90.10 6,184.08 312.80 1,811.07 1,828.05 0.33 

7,850.00 87.70 89.80 6,187.71 312.88 1,895.99 1,912.79 0.50 

7,936.00 87.60 89.10 6,191.24 313.70 1,981.92 1,998.57 0.82 

8,022.00 87.50 88.90 6,194.92 315.20 2,067.83 2,084.38 0.26 
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EXPLORING WHAVS POSSIBLE 

Phoenix Technology Services 

Phoenix Final Survey Report PHOENIX 
TECHNOLOGY SERVICES 

'Company:. 

Project: 

Site'::- • , 

Well: • •: 

Welibore: 

Design: 

Apache Corporation 

Eddy County, NM (NAD27 NME) 

Crow Federal 

#18H 

WB1/Job #1311163 

Surveys (Capstar 114) 

LpcaJ;Go|brdihate\R _ 

.IvD'Rfeftrelnc'e:*; ' - i i , 

,,MpjReference: h . V 

North Reference: - '•: A*r- 4"« 

S.yivm'G.ai%ulatipn' Mottod: ,_• 

Database:' v'^-' 

Well #18H 

KB @ 3849.00usft (Capstar 114) 

KB @ 3849.00usft (Capstar 114) 

Grid 

Minimum Curvature 

GCR DB 

I Survey 

MD ••Inc vAzi. (azimuth) TVD f N/S E/W " V Sec DLcg 

USft) n O (usft) Jusft) _ (u ft) " (USft) ,v • (°/100u ft) 

8,107.00 89.10 90.00 ~""~6,197.47 ~" "*" 3"l6.02 2,152.78 . 2,169.20 2.28 

8,193.00 89.10 89.40 6,198.79 • 316.47 2,238.77 2,255.02 0.70 

8,278.00 89.30 89.00 6,199.97 317.65 2,323.75 2,339.89 0.53 

8,364.00 89.40 88.60 6,200.95 319.46 2,409.73 2,425.79 0.48 

8,449.00 89.20 89.60 6,201.99 320.79 2,494.71 2,510.67 1.20 

8,535.00 90.00 89.60 6,202.59 321.39 2,580.70 2,596.51 0.93 

8,620.00 88.70 90.10 6,203.55 321.61 2,665.70 2,681.32 1.64 

8,704.00 89.00 90.60 6,205.24 321.10 2,749.68 2,765.08 0.69 

8,789.00 89.50 91.00 6,206.35 319.91 2,834.66 2,849.79 0.75 

8,877.00 89.70 90.90 6,206.97 318.46 2,922.65 2,937.48 0.25 

8,966.00 90.30 90.80 6,206.97 317.13 3,011.64 3,026.17 0.68 

9,051.00 88.50 90.50 6,207.86 316.17 3,096.62 3,110.90 2.15 

9,137.00 88.20 90.10 6,210.33 315.72 3,182.59 3,196.64 0.58 

9,225.00 88.30 89.60 6,213.02 315.95 3,270.54 3,284.41 0.58 

9,310.00 88.00 89.50 6,215.76 316.62 3,355.50 3,369.21 0.37 

9,396.00 88.30 89.30 6,218.54 317.52 3,441.45 3,455.03 0.42 

9,482.00 88.60 89.10 6,220.87 318.72 3,527.41 3,540.87 0.42 

9,568.00 88.50 90.30 6,223.04 319.17 3,613.33 3,626.68 • • 1.40 

9,653.00 88.80 90.60 6,225.05 318.50 3,698.35 3,711.41 0,50 

9,739.00 88.70 90.20 6,226.92 317.90 3,784.33 3,797.15 0.48 

9,828.00 89.00 89.30 6,228.71 318.29 3,873.31 3,885.96 1.07 

9,916.00 89.20 88.20 6,230.09 320.21 3,961.27 3,973.85 1.27 

10,002.00 88.20 89.30 6,232.04 322.08 4,047.23 4,059.74 1.73 

10,087.00 88.00 89.10 6,234.86 323.27 4,132.17 4,144.57 0.33 

10,173.00 88.00 88.80 6,237.86 324.85 4,218.11 4,230.41 0.35 

10,258.00 88.40 88.40 6,240.53 326.92 4,303.04 4,315.29 0.67 

10,343.00 88.40 88.40 6,242.90 329.29 4,387.97 4,400.19 0.00 

10,430.00 88.40 87.70 6,245.33 332.25 4,474.89 4,487.11 0.80 

10,514.00 88.60 87.90 6,247.53 335.46 4,558.80 4,571.04 0.34 

10,603.00 88.70 87.70 6,249.63 338.89 4,647.71 4,659.98 0.25 

10,690.00 88.90 87.60 6,251.45 342.46 4,734.62 4,746.93 0.26 

10,742.00 88.90 87.50 6,252.45 344.68 4,786.56 4,798.91 0.19 

ast Phoenix MWD Survey 
10,795.00 88.90 87.50 6,253.47 346.99 4,839.50 4,851.88 0.00 

Projection to Bit 
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EXPLORING WHAVS-POSSIBLE 

Phoenix Technology Services 
Phoenix Final Survey Report PHOENIX 

TECHNOLOGY SERVICES 

Company:: 

Project:: -

Site \ 

Well 

Wellbore: -, 

Design: r > 

Apache Corporation 

Eddy County, NM (NAD27 

Crow Federal 

#18H 

WB1/Job #1311163 

Surveys (Capstar 114) 

NME) •. .TVD'Refefencefj i">*?-{S»;-S3KB @ 3849.00usft (Capstar 114) 

i 4 K e r e r e n c e : T O ' i ^ t S / S # ^ i c 3 K B @ 3849.00usft (Capstar 114) 

^Survey\Calcu la t ic f t "Metno1lK Curvature 

<; Database: , Wa*1>f f?. fc?»t i f fp f iK : DB 

iSurvey.Annotations, errs: 
f ' M e a s u r e d y 

Depthr 

J (usft) * 

450.00 
532.00 

10,742.00 
10,795.00 

Vertical 

Depth 

,,(usft) -
j f t j _ . J — c -

450.00 
532.00 

6,252.45 
6,253.47 

+N/-S 

(usft) 

Loca lGoord ina tcs : ' 

EfeWi" 

0.55 
0.62 

344.68 
346.99 

Comment 

^ 
'vs.*' 

< i 1 < 

. \ \ . : a ' 

Tie-on to Gyro 
First Phoenix MWD Survey 
Last Phoenix MWD Survey 
Projection to Bit 

Checked By: Approved By: Date: 
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