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Rhoehlx Technology Services 
Survey Report | PHOf.NIX 

TfcitHoioor m v i c n 

Company: .' Apache Corporation Local Co-ordinate Reference;. " ' Well #28H 

I ' f i i j i i ' ' • Eddy County, NM (NAD27 NME) TVU Rofc-ienco: •KB @ 3952.00USR (Capstar 114) 

S 1 •. , Crow Federal MD Hofnrciim: KG @ 3852.00usli (Capstar 111) 
Woll: ' #28H North Reference: « • <3rld 

Woifboro: VVB1/Job//1311118 Survey Calculation Method: Minimum Curvature 

Doslgn: Surveys (Capstar .114) D.itiiuis>o: GCRDB 

Project . Eddy County, NMJNAD27 NME) 

Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level 
Geo Datum: NAD 1927 (NAOCON CONUS) 

Map Zone: New.MaxicoEast 3001 

Silo 

Silo Position: 
From; 

Position Uncertainty: 

Crow Federal 

Northing:. 

Map Easting; 

0.00 uslt Slot Radius: 

671,130.80 usfl Latitude: 

643,906.80 ustt Longitude: 

13-3/16" Grid Convergence: 

32* 50'38.92796 N 
103* 51'83.18680 W 

' 0.26 • 

Well 

WollPosillon 

Position Uncertainty 

H23H 

+N/-S 

• E ) - W 

O.OOusft Northing: 

0.00 usft Easting: 

0,00 uslt Wellhead Elevation: 

673,;?14.50,u$ft 

,048,691.66 usfl 

iisft 

Latitude: 

Longitude: 

Ground Lovol: 

32" 6V 6.26282 N 

103' 60'68.10525W 

3,041.00. usft 

Wellborn? 

Magnetics 

WBI/Job #1311110 

Model Name 

IGRF2O10_14 

Sample Date 

03/28/14 

Declination 

n 
Dip Anglo 

0 
60:65 

Field Stronglli 

' ( I | T ) ' 
48,881. 

Design 

Audit Notes: 

Version: 

Vertical Seclion: 

Surveys (Capstar 114) 

1.0 Phase: ACTUAL 

Depth From (TVD) 
(usf l) ' ' 

+N/-S 

(usfl) 

0.00 

Tie On Depth: 

+E/-W 

(usfl) 

0.00 

0.00 

Direction 

t) 
.269.61 

SurveyProrjrami ,. 

From 
(ustt) 

100.00 

808.00 

Dale 04/14/14 

To 
(usfl) Survoy (Wellbore) 

68B.O0 Syro Survey (WB1/Job #1311118) 

Tool Nomo 

CB-GYRO MS 
10,251.00 Phoenix MWD Survey (WB1/Job#1311119 MWD 

Description 

Camera bassd gyro mulllshot 
MWD-Standard 

Survoy 

Measured Vertical Vertical Dogleg ' ; -Build, ., Turn 
Doptli i Inclination Azimuth Depth •N/-S +E/.W Section Rate Rate Rale 
(noil) (') <*) (usfl) (usfl) (usft)' (usft) (VlOOusfl) (»/100usft) (VtOOusft) 

0.00 0.00 0.00 0.00 o:po 0.00 0,00 0.00 0.00 0.00 
100.00 6.20 105,98 100.00 -0.05 0.17 ^0.17 0.20 0.20 0.00 
200.00 0.20 96.31 200.00 -0.12 0.58 •0.58 0.09 0.08 -9.85 
30o;oo. 0,39 89.08 308.OO -0.20 1.1B -1.16 0.11 0.1.1 2.75 
400.00 0^65 95.89 399,09 -0.31 1.97 -1.97 0.16 o.le" '•3,07 

500.00 0.48 98.98 499.89 -0 41 2.88- -2.86 007 -0.07- 0.98 
600.00 0^38 108.05 ,589,99 -0.86 3:6 b •rieo 0.12 -0.09 11.07 
688.00 0.28 247.65 687.99 -0.74 3.'68 -3.68 0.73 •0.11 168.64 

TloontoGyro Survey 
808.00 0.30 260.30 807:98 -0.91 3.09 -&09 O.OS' 0.01 10.84 

04/14/14 S:48:20AM. Pages COMPASS5000.1 BsiM 56 



Phoenix Technology Services 
Survey Report I PHOENIX 

t lCHHOloav M I Y K I I 

: Company: ' , ; Apache Corporation 

Project: Eddy County, NM (NAD27 NME) 

Site: , . Crow Federal 

Well: , ' »26H 

Wellboro: • ;WB1/Job #1311119 

Design: - • Surveys (Capstar 114) 

< Local Co-ordinate Roforonco; 

TVD Rofc'enco. 

MDRcfcrcn:c: 

North Reference: 

Survey Calculation Method:::.' 

Database: 

Well(726H 

KB @ 3952.00us(t (Capstar 114) 

KB® 3962.0pu.3fl (Capstar 114) 

Grid 

Minimum Curvature1 

GCRDB 

Survey 

Measured 
Dopth 
(usfl) 

inclination Azimuth 

(') 

Vortical 
Depth 
(usfl) 

+W-S 
(usft); 

Vertical 
+E/-W Section 
(usfl)- (usfl) 

Dogleg Build . Turn 
Roto Rato 1 .Rate 

f/IOOusfl) (TOOusft) (7100u6fl) 

First Phoenix MWD Survey 
938,00 0.30 255.70 935.88 .-1.05 2.44 -2.43 0,02 0,00 -3.50 

1,087.00 0.30 265.10 1,006.8a1 -1.16 1.76 -1.75 0.04 0.00 7.18 
1,198.00 0.20 22.20 1,195:98 •0:93 1.51 -1:50 0.33 -0.08 80,78 
1,324.00 0.30 47:70 1,323.08 -0.55 1.84 -1.84 0.12 0.08 18.02 
1;452.00 0.80 15.80 1,451.88 0.32 2.27 -2.28 0.30 0.23 -24.92 
1,681.00 0,60 39.20 1,580.07- 1,41 2.81 -2.82 0.18 -0.08 18.14' 

1,708.00 0.90 65.60 1,708,96: 2.4.1 3.88 -4.01 0.35 0.31 12.73 
1,838.00 1,00 66.40 1,837:84 3.45. 5:85 -5.88: 0.15 0.08 7.67 
1,966.00 0.00 23.80 1,085.83 4,73 7,23 -7.28 0.52 •0.18: -32.50 
2,084.00 uo 326.50 2,093.91 6.85 673 -.8.77 .0,92 0.47 -44.77 
2,223,00' 2.70 308.00 2,222.82 10.04: 3.46 -3.63 1.12 1.01 -1.4.34 

2,354.00 3.80 288.40 2,353.61 14.00. -2.79 :2.69 0.93 0.64 -7,33 
2,482:00 3.00 293.00 2,481.32; 17.72 -10.53. 10.40 0.29 0.08 -4.22 
2,611.06 2.20 200.70 2,610:14 20.31 -16.88 16.74 1.32. -132. -1.78 
2,739.00 2.10 288.60 2,738.05 21.93 -21.40 21.25 0.10 -6.0B -1.64 
2,887.00 2.20 286.50 2,865.95 23.37 -25.98 25.62 0.10 O.OB -1.84 

2,098.00 2.10 270.40 2,994.86 24.42 -36,69 30.52 .0.25 •0.08 r0.28 
3,124.00 1.60 289.20 3,122.80 24.74 -34.80 :34,63 0.45 -0.39 -7:19 
3,252.00 1.40 284.50 3,250.75 24.se; -38:14 37.97 . 0.1 8: -0.18 -3.67 
3,381.00 1.40 271:90 3,379.72 24.47 -41.28 41.12 0,14 p:00 6.74 
3,448.00 i:30 263.80 3,446.70 24.41 -42.86 42:69 0.32 -0,16 r11.94 

3,587:00 1.40 251.20 3,565.66 23.70 -48,03 46.87 0.23 0.07 -9.14: 
3,716.00 1.00 183.20 3,713.64 22.08 -47.58 47.43 1.08 -0.31 -53.13 
3,844.00 1.40 129.10 3,842.01 18.88 -48:42 46.28 0.89 0,31 •41,94 
3,972.00 1.20 115.70 3,970.68 18.39 -44.00 43.87 :o,28 -0.18 -10.47 
4,100.00 1.40 121.70 4,098.55 16.89 -41.-16 41.34 0.19 0.16 4.69' 

4,232.0ft too 121:20 4,230.62: 15.55 -39.10 38.89 O.30: -0.30 •0.38 
4,360.00 1.00 117.30 4,368.60, 14.45 -37.15 37.05 0.05 0.00 -3.05 
4,489:00 1.10 110.20 4,487,48 • 13,51 -34.99 34.80 0.13 0.08 -5:56 
4,617.00 1.00 122,00 4,615^45 12.49 -32.89 32.80 0.19 -0.08 9.22 
47.45.00 0.70 51.80 4,743.44 12.39 -31.33 31.24 0.78 -0.23 -54.77 

4,873.00 o.eo 52.30 4,871.43 13.41 -30.01 28.91 0.08 0.08 0.31 
5,005.00 1.00 358.80 6.003.42 15.13 -29.30 28 20 0.63 0.15 -40.53 
6,133.00 1.29 358.00 5,131.39 17.59 -29.37 29.25 0,16 0.18 -0.63 
6,Z81.00; 1.30 2.20 6.259.38 20.38 -29.30 29.22 0.11 0.08 3^8 
6,329.00 1.49 3.00 6,327.34 21.98 -29,29 28.14 016 0.15 1:ie 

5,395.00 2.20 303.70 6;393.32 23.48 -30.30 30.14 2.90 1.21 -89.85 
6,438.00 6.70 272.00 5,438.18 24.07 -33.49 33 33 11.49 10.47 -71.63 
5,480.00 11.30 270.00 '5,477.65 24.19, -40.06 30.89 11.00 10.05 -6.90 
8,523.00 15.40 268.20 5,610.48 24.01 -49.96 4,9.82 9.58 • 9.53 •4.19 
5,666.08 20.50 205 60 5,680,38 23,24 -63,20 83.05 12;6l 11.85 r8.28 

6,609:00 25.00 263.60 5,59968 21.61 -80.08 79.01 12.68 12.58 ;4.42 

04/14/14 9:48:20AM Page 3 COMPASS 5000.1 Build SS 



/jV. u It? 
Phoenix Technpipgy Services 

Survey Report PHOENIX 

Company: Apache Corporation 
Project: Eddy County, NM (NAD27 NME) 
Slto: Cro-.v Federal 
Weil: > //26H 
Wellbore: - WB1/Job#1311119 
Deslrjn: Surveys (Capslar 114) 

Local Co ordinate P.elercrco: 
TVD liofiireni.e: 
MD Reference: 
North Reference: 
Survey Calculation Method: 
Database: 

; Well f/26H 
i KB @ 3952.00usfl (Capstar 114) 
: KB @ 3952.'00usfl (Capstar114) 
Grid 

i Minimum Curvature 
i GCR DB 

Survey 

Measured Veitk ,il Veillr.il Dufil.-i) Ilul'.l Turn 
Dopth Inclination Azimuth - ,. Depth • >!/ S rpr.w Section Rate ' Rate Rate • . 
(usfl) • («l C) (usft) (u-ll) (usfl) |n : l l ] (V1 OOusft) -. ( • / l ! i i i - . r i | (VtOOustt) 

5,952.00 31.70 282.80 5,637:55 19.14 -100.62 100.48 13.52 13.49 -1.88 
5,694.00 37.80 263,60' . 6,872.04 18.30 -124.37 124.26 14.55 14:52 1.67 

.5,737.00 .43.60 268.40 5,704.63 13,87 •162.29 152.10 14.18 13.49 6.74 
5,780.00 48.70 268,30 •5,734.41 12,46 -183.26 183.17 12.28 11.B8 4.42 

5,823.00 52.90 267.80 5,761.58 11:32; ..-216.55 216.47 0.81 9.77 -1.16, 
6,085.00 67.40 287.46 5,785.58 9.08 -250^98 250.91 10.74 10.71 •0.65 
6,808.00. 62.70 267,60 6,807.04 8.25 -288.10 208.13 12.33 12.33; 0:47 
5,953.00 67.30 267,80 5;826.05 6.66 -328.83 328.88 10.24 10.22 0.67 
6,888.00 72,80 268.40 6,640.72 ,4.64. -369.28 369.24' 13.20 1279 -3.49. 

6,039.00 76.60 286.70 ,5,852.42 2:15 -410:58 410:55 6,65 6.51 0,70 
6,082.00 80.90 267.30 6,861.18 -6,05 •452.60 452.S9 12.40 12.33 1,40. 
6,124.00 88,90 267.00 6.865.64 •1.84 •494.31 494.31 14.33 1.4.29, 1,19 
6,167.00 81.30 268:70 5.C06.31 •3.16 -537.27 537.28 10,44; 10.23 •2.09 
8,295.00 92.00 266:60 5,882.83 -ene -666.18 665.21 0.55 : 0.55 -0.08 

8.424.00' 92.00 268.50 3,858.13 r9.42 -784:08 784.11,: 0.08 0.00 -0.68 
0,552.00 81.20 289:30 5,854.85 •11.68 -S21.S9 822.65 0.88 -0.63 0.63 

•6,680.00: 92.00 269,10 6.850.98 -13.67 -1,049.92 1,049.99 0.64 0.63 -0.18 
.6,888.08 BO.20 2/0.00 5,848.52 -14.67 -i;177.a9. ,1,177.96 1.57- -1,41 0.70 
•6,836.00 80.30 268.60 5:847.98 -10,24 .-1,305.88 1,305.98 1.10 0.08 -1.09 

7,064.00 90.20 270.60 5,847.40 -17.13 -1,433.87 1,433.95 1.56 -0.08 1,58 
7,192.00 80.60 270.40 5,840.51 -16.01 •1.661.86 .1,561.93 0.35 0.31 :0.16 
7,323.00 91.00 270.70 5,844.68 -14.75 -1,692,84' 1,692 SO 0.38. 6:31 0:23 
7,451.00 91.20 270.80 5,842.22 -12.87 , -1,826:86 1,820.85 0.22 0.16 0.16 
7,579.00 80.90 270.20 5,839:88 -.11.74 -1,848.77. .1,948.81 0.59 -0.23 -0.55 

7,707.00 JO.OO 288.40 5,838.87 -12.19 -2,076.7? 2,076,80 0.64 -0.76 -0.83 
•7,036:00 80.30 269,40. 5.038.54 -13:64 -2.205.76 2,205.80 0.23 0,23 O.OO 
7,967,00 01.00 269.00 5.837.05 -15.37 -2,336,74: 2,33679 0.62 0.53 -6.31 
8.C95.C0 80.90 268.50 5,834.93 -18.16 -2,464.68 2,464,75 .0.40 i0.08 -0.39 
8,223.00 90.90 269.10 5,832.92 -20.84 -2,592.64: 2,592.73, 0.47 0.00 0,47 

8,365.00 01.40 260.00 5,830.27 -23.03 -2,724.60 2,724.69 0.39 0.38 -0.08 
8.483.00 91:60 .269.00 3,827.03 -25.26 -2,862.54 2,852,64 0.08 0,08 0.00 
8,812.00 .91.30 289:i0 5,823.88 -27.40 -2,981.48 •2,981.60 0.17 -0.16 0.08 
8,740.00 90.80 270.00 6,621.42 -28.40 -3,109.45 3,109.67 0.77 -0.31 0.70 
8,869,00 91.40 270.20 5,818.63 -28.18 T3,238.43 3;238.S4 0.42 o:39 0:16 

9,000.00 91.10 270.80. 5,815:97 -27.03 -3,369.39 3,389.49 0.51 •0.23 0.46 
9,128.00 91.30 271.10 5,313:28 ,-24:91. -3,497.34 3,497,43 0.28 •0.16 0.23 
9,256.00 91,10 271.80 5,810:61 -21.67 -3,625.27 3,625.34 o:s7 •0.16 0.55 
9,385.00 90,60 270.80 5,808.70 -18,75 •3.754.22 3,754.26 0.87 -0.39 -0.78 

:9,513.00 80.80 270.70 5,807.13 -17.07 -3,832.20 3,882.23 0.17 0.16 -0.08: 

9,642.00 90.60 .269.86 6.80S.50 - i & s i -4,011.19 4,011,21 0.71 •0.16 -.0.78 
9,770.00 91.30 269.60 5,80344 -17.18 •4,139.17 4,139.18 0.87 0.55 -0.16 
8,898:00 90.80 269.60 8,801,09 r18:19 -4,287.14; 4,267.17 0.40 -0:39 -.0:00 

10,027.00 89.90 268.80 6,800.30 -19:89 -4,398.13, 4,396,18 0.84 -0.70 -0,47 
10,155:00 . 90:40 288.10 5,709.87 -23,34, •4,524.08 4.524.14 074^ 0.39 -0.63 

04/14/14 0:4B:2OAM Page 4. COMPASS 5000.1 Build 56 



Phoenix Techno^ 
Survey Report- PHOENIX 

ijKiitfoiboir IHIVICH 

Company: ,-.ApacheCorporation Local Co ordinate Reference; Well '/28M 

Project: Eddy County, NM (NA027: NME) TVD Reference: KB @:3952.00usft (Capslar 114). 

Slto: Crow Federal - MD Reference: KB @ 3952.00usft (Copstor 114) 
.Well: ' #26M North Reference: Grid 

Wellbore: . / WB1/Job #1311110 Survey Calculation Method: Minimum Curvature 

Design:* " Suivoys(Capstar 114) Database: GCR DB 

Survey 

Measured Vcrliral Vertical Dogleg flullil Turn 
Depth Inclination Azimuth D->p!li •N/-S +EJ-W Section Rnlo Ratu R a t e , " / , . -, , 
(uslt) (•) (*) (uslt) (usft) (usft) (usft) C/IOOusfi) (VlOOusft) [VlOOusft) ' 

10,181.00 80.60 269.10 5,769.74 •23.97 -4,550.07 4,550.13 3.92 6.77- 3.85 
Last Piioeiiix MWD Survey 

10,251.00 • 80,60 269.10 5.799:01 -28:07- -4,626.06 4.020.12 0.00 0.00 0.00 
Projection to TD 

Design Annotations 

Measured Vertical • s tiiLocal Coordinates 
Depth Depth +H/-S *E/-W 
(uslt) (usft) (usrt) (usft) Comment 

688.00 887.99 • 0.74 .3.68 Tie-on to Gyro Survey 

808.00 607.98 -0.81 3.69 First Phoenix MySrD Survey 

10,181,00 5,789.74 -23.97 -4,550.07. Last Phoenix MWD Survoy 

10,261.00 6.789.01 -25.07 -4,620.06 . Projection lo TD 

Checked By: Approved By:: . . Date; 

01/14/14 9:48,20AM Pages COMPASS ".5000. IBuild 56. 



&CPUWIMG V / H W S POSSIBLE 

Project Eddy County, NM (HAD27 NME) 
Site: Crow: Federal 
Well: #26H 

IVeliborei WBl/Job SWima 
Design: Plan*'; 0S-2S-14 

Rig: CapstarlM 

" A 1 " ' 
P H O I N I X 

' 7n»NorOE •02ST-
: North; T.1IT 

S tmmat t SOtSSG.IasnT. 

Ost« caeacou 
MrxJot; IGRR-JttQ 1« 

i . . 
S31CO-

>3oor> 

I 

KS Q3S£0CaaJt ̂ C«faiat tig,' 

TitMm to C; ro Sutvwy >] 

^ B t t ^ y n C r f f - e w a S r -

i>( j» . ' i .5 'Af l r?c»p 

"Suewt 

• 3330. •Cmy'K TJ— 

3600' 

WELL DETAILS 

C w n i U w l : .01000"" f 

'CaUtW .*jwai<t* 

SECTION DETWLS 

Set -MP Irse •CUY £3*3 TPetC* VC«<i - T«s»I AnaatslitlB 
OftO :oxo cos 0.W <LW 

J ICKLOO CW 050 IBM-SB COO aco. CjBD 0X9 C.W O t - ^ r f l b r f c t t f 
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C2W.<t K.ei :es.ci 3ea.». -3^1 3LW MJ5„5!Bfi3 ... 
3 1CMJ32 saw scaei *ata.«o •35^0 :«K> 

DESIGK TARGET DETAILS 

. PROJECT-DETAILS: i ^ C ^ , H M f H A t C 7 H W D 

Zeax [ HrtrMo-iw Ota 3051 

Optefi Solas: MonSttaLtMl 

(jwU ttxflr Old 
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