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Well #17H

Company. Apache Corporalion Local co-ordlneto Refarenco

Projoct: Eddy County, NM (NAD27 NME) TVD Roference:: Ty KB @ 3757.00ush (Capstar 114)

Siter, Raven Federal - MD R'olo[mce: KB @ 3757.00usf (Capstar 114)

Wall: #TH 'North Referonce: ‘ Grig

Wallbore: WB1 / Job #1411574 Survey, Calculnlon Method: - Minimum Curvature

Deslgn: Surveys (Capatar 114) ‘Ditabese: | . Compass 5000 GCR

Projoct: {_ Eddy County, NM (NAD27 NME) s s 5ot me)
fap System: US State Planie 1927 (Exact sofution} System Datum: Maan Sea Lavel

Goo Datum: NAD 1927 (NADCON CONUS)

Map Zone: New Mexico East 3001

'ste~ - . [ Raven Federal i
A % P R S TS XA ST e
Slta Position: Northing: 673,239.70 usft | atitude: 32°51'0.24298 N
From: Map Easling: . 633,303.50 usft  Longitude: 103° §3' 57.35087 W
Position Uncertainty: 0.00 usfi Slot Radius: 13-3/116 " Grid Convergence: _0.24 M
Wl s - (#I7H B . . ¥
Well Poslition +N/-S 0.00 usht Northing: 674,786.70 usft. Latitude: 32°51'15,80043 N

+EI-W 0,00 usfl Easting: 632,075.00 usft Longitude: 103* 54' 11,67775 W

Positlon Uncertainty 0.00 usft Welthead Elavation: . usft Ground Level: 3,748,00 usft

.

x

e

o W17 Job #1411874

TR A A : T ¢ : 1
iMagnetics® . - "-q'Mggo\‘l_r!g_mOw Sumpla Date; T A ©. 1Y, o Field Strength: | - LT
iy ";.;f ;:‘ . < ) ' .“ v ,.“ eoia LS ‘.,.: » st " p‘pn:r . !
HDGM 5/8/2015 48,569
;De_aﬁn,v'; T { Surveys (Capstar 114) ; -
s D K e s R R oy TMLSEA L AT TACSTRSS R 4 S5
Audlt Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
'Vartical Section:, T T DapthFrom{ivo) . | . . ANISLY _-.'“':"'"F“'-vslw’_" ST TR Diveetion, TR T
= . oo 0, (ull’t); A (us[t) {5 ;.g‘ Jusft) N P N S
0,00 0.00 0.00 269.62
I o - NS Ba o ML T - . ‘
Survey Program-* ~ . .. Dot 512472015, .- - RSEEPCEEhIECE . -
< From; T Tos . . ' LA P .
V- (usfl): '"¢ull't)’ Survey (Wa!lhon) A w Tool Namo - S, Description,
110.21 4,828,186 Phoanix Gyro Survey (WB1 / Job #141157 PHX_SPT_( GTD PHX Continuous north-seeking gyro
4,855.00 8,772,00 Phoanix MWD Survey (WB1 / Job#14115 PHX+MWD+HDGM PHX+MWD+HDGM
N !
'Moaluud o A K o “ Bulldt '.T‘a;m' o ;}A.
'Deépth i Azimuth,. . d "Rate.” . Rate g
- (ush)! : R PR M .(u.ym 5 ‘:~ b (usft);ﬁ ,f: ‘(usm (‘I100usn)p. (’HOOusft],w : '
0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
110.21 1.09 176.33 110.20° -1.05 0.03 -0.02 0.99 0.99 .00
185.23 1.38 104.53 185.20 -2.85 -0.20 0.22 0.53 0.34 19.05
280.26 1.54 171.79 280.21 -497 -0.30 0.33 0.70 0.19 -26.74
365.28 1.55 172.75 366.20 -7.24 0.01 0.04 0.03 0.01 113
450.31 . 1.84 1756.09 450.19 -9.59 0.26 -0.20 0.13 0.11 275
535:34 1.68 183.64 535.18 -12.04 0.29 -0.21 0.29 0.02 10.08
620,36 1.48 162,29 620,18 -14.35 0.17 -0.07 0.24 0.24 -1.58
705.39 144 184.38 705.18 -16.49 0.04 0.07 0.07 0,02 2.48
760.41 1.10- 187,78 790.18 -18.34 -0.29 0.41 0.53 -0.40 15.76
5/24/2015 7.42:09AM Page 2 COMPASS 5000.1 Buitd 73
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 Companiys: Apache Corpomtlon Local CO-ordinat Rofomnco-' ; ‘”‘““\ Wall #17H .
Projoct: Eddy County, NM (NAD27 NME) TVD Rofaruncn' : S 1 KB @ 3757.00usft (Capstar 114}
Site: - - Raven Federal MD Rolorencs.. T ¢ “{Kks @ 3757.00usft (Capstar 114)
Well; WIH | North Roforance?” el Gdd )
W_e‘l{bpr‘o: WB1/ Job #1411574 'sLlrvoy Calculatlon Molhod. . " { Minimum Curvature
ng}gpf; SUrveys (Capstar 114) ' o " - " o Compass 5000 GCR
Su'niqy.‘ ! L N . 1
BN . e TN S AT T - e R o
Moaaumd 'A R 'Vortlcall Verlicul- . Dogleg*’
"éllmllonl e ‘Azlmuth- T !ertb}j 7 «ml.sg :__-1 . :Sectio; e «~_-Rato.
('jl L, (,‘;a . {ustji ol (Uiﬂl (ueﬂj.ﬁ . ('noau-m
875.44 1.2 207.67 875.19 -19.85 -0.83 1.06 0.23 0.02 11.83
860.47 0.93 211.99 860,21 -21.17 -1.68 1.82 024 - -0.22 5.08
1,045.49 ° 0.82 203.17 1,045.22 -22.32 -2.28 2.43 0.20 -0.13 -10.37
1,130.52 0.84 155,82 1,130.24 -23.47 -2,68 2,84 013 0.02 -8.88
1,215.85 0.81 193.26 1,215.26 .24.66 2.9 318 0.05 -0.04 -2.78
1,300.57 0.78 184,17 1,300.27 -25.82 ~317 335 015 -0,04 -10.68
i.335.5° 1.09 150,13 1,385,29 -2716 - -2,84 312 0.58 0.38 -28.27
1,470.62 117 151,55 1,470.30 -28.68 -2.25 244 0.22 0.09 -10.09
1,555.65 1.04 146.03 1,555.31 -30.10 -1.43 1.63 017 -0.15 -4,14
1,640.68 0.83 148.41 1,640.33 -31.33 -0.64 0.85 0.13 -0.13 -1.9%
1,725.70 0.54 139.20 1,725.34 -32.21 0.00 o 047 vO.AG -8.48
1,810.23 0.57 172.31 1,808.87 -32.93 0.32 -0.10 0.38 0.04 39.17
1,895.76 0.46 180.66 1.895.39 33689 . 0.37 -0.15 0.16 -0.13 9.76
1,980.78 0.44 182.10 1.980.41 -34,36 0.38 -0.43 0.03 T .0.02 1.69
2,085.81 0.22 184.69 2,085.44 -34.85 0,33 -0.10 0.26 -0.26 3.05
2,150.83 0.22 224.57 2,150.46 -35.13 0.20 0.03 0.18 0.00 46.91
2,235.86 . 0.20 256,94 2,235.49 -35.28 -0.06 0.29 0.14 -0.02 38,07
2,320.88 0.30 257.83 2,320.52 -35.36 -0.42 0.65 012 . 012 0.69
2,405.1 0.51 282.25 2,405.53 -35,33 -1.00 1.24 0.32 0.25 29.08
2,490.94 0.48 280.79 2,450.56 -35.18 -1.72 1.96 0.04 -0.04 T 72
257587 086 26390 2,575.59 -35,00 -2.55 278 0.21 0.21 3.66
2,660.89 060 ©  276.09 2,660.60 -34.82 -3.53 377 . .11 0.04 -8.18
2,748.02 0,69 283.27 2,745.63 -34,65° -4.54 4.77 g.10 0.00 8.44
2,831.04 083 269.90 2,830.64 -34.54 -5.66 5.68 0.26 0.18 1573
2,916.07 0.74 274.21 2,915.66 -34.50 -6.82 7.05 0.13 -0.11 5.07
3,001.10 . 085 269.44 3,000.68 -34.46 -7.85 8.08 0.13 -0.11 -5.61
3,086.12 0.69 273,14 3,085.70 ~34.44 -B.84 9.07 0.07 0.05 4.35
3,171,186 0.63 275.40 3,170.73 -34.37 -8.82 10.05 0.08 -0.07 2,66
3,256.18 0.57 279.89 3,255.75 «34.25 -10.70 10.93 0.09 -0,07 5.28
3,341.20 0.51 274.11 3,340.76 -34.15 -11.50 11.72 0.10 -0,07 -6.80
3,426.23 0.52 266.55 3,425.79¢ -34.14 -12.26 1248 008 . 0.01 -8.89
3,511.25 043 257.54 3,510.81 -34.24 -12.05 13.18 0.14 -0.11 -10.60
3,653.77 0.59 274,71 3,553.33 -34.25 -13.33 13.56 0.52 . 0.38 40.38
3,838,79 0.65 270.02 3,638.34 -34.22 -14.25 14.47 0.09 0.07 -5.52
3,723.82 074 27543 3,723.36 ~34.17 -15.28 15,50 0.13 0.1 6.36
3,808.85 0.66 297.31 3,808.39 -33,89 -16.28 16.48 0.33 -0.09 25.73
3,893.87 0.76 292,70 3,893.40 -33.45 -17.21 17.43 014 0.12 -5.42
3,878.60 0.66 318.78 3,978.43 -32.87 -18.07 18.29 0.37 ~-012 28.32
4,063.92 0.55 324.68 - 4,063.44 -32.18 -18.64 18.85 0.16 -0.13 8.29
4148.85 - - 0.55 318.70 4,148.47 -- ---31.54. -19.15 -- 18,35 — --0.07-- - - 0.0 -— ~---7.03
4,233.98 047 krr Xl 4,233.49 -30.96 -19.63 19.83 0.10 -0.09 4.83
4,319.00 048 326,68 4,318.51 -30.38 -20.04 20.24 0,04 '0.02 . 4,55
4,404.03 0.80 326.22 440354 2070 -20.48 12068 0,13 013 -0,54
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d&mpnny?f’ Apache Corporallon . fi.?:}?';lg'd;‘-i;‘rxtiinzg;!";fo}-ohcoi."n‘l i Wall #17H

Pfo]oct., a Eddy County. NM (NADZ? NME) : VD Re!erenco‘ A . KB @ 3757 oom (Capstar 114) I

Site: e Raven Federal ’ ’MD Reﬂmncoz. - R KB @3757 00usﬂ (Capstar 114)

Well; " o s ' North Roforance: '+ -+ . . |-GAd -

V\[}allboro. o WB1 / Job #1411574 Survoy,Calculatlon‘Mnlhod. L Minimum Curvalure

Doslgn‘ me t _§yg\_/ey.3 ggamtaﬂ‘_lf) iDatabase;! o v ’ b . Compass 5000 GCR

. :‘;‘.}:‘ R R EROE
«x S <Y Vertlcnl: o "Dogl_ege g
F: Nl-s* A +EI.W Ee! ‘Se i* o n!b g
1 ““; ) "ﬁu-m, WM% T(u.mx e e ‘ ““"C"('nnounm}
4,469.06 0.59 328.16 4,460.56 -28.98 -20.95 21.16 0.04 -0.01 3.48
4,574,08 048 338.77 4573.58 28,28 -21.30 21.49 0.18 -0.16 1,30
4‘659.11' ' 0.40 344,968 4,6858.61 -27.66 ~21.50 21.69 0.09 -0.07 : 7.28
4,701.62 0.34 348.00 4,701.12 -27.39 -21.57 21,78 0.15 -0,14 7.15
4,744.13 . 031 343,35 4,743.62 -27.16 -21.83 21.81 0,09 ' -0,07 -10.84
4,786.65 0.36 342.70 4,786.14 -26.82 21.70 | 21.88 0.12 0.12 -1.53
4,829,16 031 337.28 4,828.65 -28.69 -21.78 21,88 0.14 -0.12 -12.73
Tie-on to Phoenlx Gyro Survey
4,855,00 1,00 280.30 4,854.49 -26.58 ‘22,03 22.21 3.37 267 -220.55
_ First Phoenix MWD Survey .

4,897.00 5.30 271.00 4,896.42 -26.48 -24.33 2451 10.28 10.24 ~22.14
4,940.00 " 1130 270.80 4,938.85 -28.39 -30.54 30.71 13.95 13.95 -0.47
4,982.00 17.80 270.00 4,079.58 -28.33 -41.08 41.28 15.48 15.48 -1.60
5,025.00 24.90 270.60 5,010.60 -26.24 -58.73 56.90 18.52 16.51 1.40
5,067.00 30.30 271.60 5,056.81 -25.85 -76.17 76.34 12.90 12.86 238
5,110.00 34.40 272.60 5,083.13 -2512 -99,17 99.33 9.55 9.53 0.93
5,152.00 38.20 27230 5,126.97 -24,18 ~124,01 12417 9.06 9,05 [ 4]
§,195.00 4210 270.80 5,159.83 -23.42 -151.72 151.87 .31 907 -3.28
5,237.00 46.30 271.00 5,189.94 -22.94 -180.99 181.14 10.00 10.00 0.24
5,280.00 50.30 271.60 5,218.54 ~22.20 ~213.08 213.22 9.36 9,30 1.40
5,322.00 54.10 272.10 5,244.27 -21.13 -246.24 246.38 . 9.10 9.05 1.19
5,365.00 58.40 272.40 5,286.16 -18.72 -281.96 282.08 10.02 10.00 0.70
5,407.00 61.90 273.20 5,286.06 -17.94 -318.34 318.45 8.50 8.33 1.90
5,450.00 64.40 273.50 5,308.48 -15.70 -356.63 358.73 5.85 5.81 0.70
5,492.00 67.90 273.10 5,325.48 -13.49 -354,98 395.06 8.38 8.33 -0.85
5,535.00 7270 27280 5,339.85 141 -435.30 435.48 11.18 11,16 -0,70
5,578.00 78.90 273.00 5,350.49 - 9,30 «477.01% 477.06 14.43 14.42 0.47
5,620.00 8250 272,10 5,357.28 -7.46 ’ -518.41 518.44 8.83 8,57 - -2.14
5,663.00 86.60 270.80 5,361.36 -8.34 -56%.19 §61.22 9.93 9.53 -2.78
5,704.00 89.10 270,10 5,382.80 -5.98 -602.15 602.18 6.40 6.10 -1.95
5,747.00 91.70 270.00 5,362.60 -5.94 -645.15 645.17 6.05 6.05 -0.23
5,790.00 92.10 270,10 §,361,17 5.91 -668,12 686.15 0.96 0.83 0.23
5817.00 81.20 268.80 5,357.52 -7.12 -815.08 815.09 1.24 -0.71 -1.02
6,045.00 88,50 268.10 5,357.85 -10.59 -843,00 943.05 2.18 -2.41 -0.55
8,172.00 , 89.80 268.70 5,359.74 -14.13 -1.069.93 1,070.01 113 1.02 0.47
6,390.00 90.90 268.20 §,358.95 -17.59 -1,197.88 1,187.97 0.94 0.86 -0.38
6,428.00 §0.80 - 269.90 6,357.06 -18.72 -1,325.85 1,325.95 1.33 -0.08 1.33
6,556.00 92.60 269.50 5,353,28 -20.39 -1,453.78 1,453.88 1.44 1.41 -0.31
6,683.00 80.80 269.90 5,349.49 -21.05 -1,580.72 1,580.83 1.45 -1.42 0.31
6,811.00 88.50 .269.50 5,350.27 -21.72 -1,708.71 1,708.81 . -1.82 - -1.80 - 031
6,938.00 87.80 271.60 5,354.37 +20.50 -1,835.63 183572 1.74 -0.55 1.65
7.,066.00 88.90 27150 5,358,08 -17.04 -1,863,53 1,883.60 0.86 0,88 -0.08
7,184.00 90.10 271.30 5,359.18 +13.81 ~2,081.48 2,001.53 0.95 0.94 -0.16
7,322.00 - 90.90 270.20 5,358.06 -12.24 -2,219.48 2,219.49 1,08 0,63 -0.86

5/24/2015 7:42:09AM Paged COMPASS §000.1 Build 73
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Sits: - | Raven Federal . MD Rofaronce: L. KB @ 3757 . 00usht {Capstar 114)
Well: COpHTH North Refsmnco"l : | { Grid
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7.449.00 91.00 268.50 535505 -13.68 -2,346.43 2,348.47 1.34 0.08 -1.34
7.577.00 91.20 266,70 - 5,353,50 -19.04 -2,474.29 2,474,36 1.41 0.16 -1.41
7,705.00 91.70 289.30 5,350.26 ~23.50 «2,602.16 2,802.26 2.07 0.38 2,03
7,832.00 92.50 268.80 5,345.60 -25.61 -2,729.06 2,729.16 0.74 0.63 -0.39
7,960,00 91.70 269.60 5,340.91 -27.39 - -2,856,95 2,857.07 0.88 -0.63 0.63
8,088.00 91.80 ' 269,50 5,337.00 ~28.40 -2,064,89 2,685.01 0.1t 0.08 -0.08
8,215.00 80.50 270.30 5,334.45 ~28.62 -3,111.86 3,111.98 1.20 -1.02 0.63
8,343.00 89.40 271.00 5,334.57 -27.17 -3,230.85 3,239.86 1,02 -0.86 0.55
6,471.00 8620 ~ 270.70 5,335.01 -25.27 -3,367.83 3,3687.83 0.87 0.63 -0.23
8,598.00 81.50 270.90 5,333.13 «23.50 -3,494.81 3,494 .88 1.04 1.02 ‘0.18
é,702.00 92.80 270.60 5,329.23 ~22.14 -3,598.72 3,598.7¢9 1.28 1.2IS -0.29
Finat Phoenix MWD Survey
8,772,00 92.80 270.60 5,325.81 -21.40 -3,668.63 3,668.69 0.00 0.00 O.QO
Projection to TD ) '
;Dqgljn‘ﬁnn‘ouflént. . L" T
AR P o : T
Gt ST Messured - Vertlcal’ R

? <‘¢— ROV TN X e BRI g aFilX.
4,829.16 4,828.65 -26.69 —21.78 Tie-on to Phoenix Gyro Survey
4 855,00 4,854.49 -28.58 -22.03  First Phoenlx MWD Survey
8,702.00 5,328.23 -22.14 -3,506.72  Finat Phoenix MWD Survey
8,772.00 5,325.81 -21.40 -3,668.63 Projectionto TD-
Checked By: Approved By: Date:

5/24/2015 7:42:09AM
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Tiue Vertical Depth (250 usttin)

Ttus Vertical Depth (150 usfin)

WELL DETAILS Map System. US State Piece 1527 (Exact sokbon, £ TION TOP DETAILS
: . Datum: NAD 4927 [NADGCON CONUS) ORMA
ooy Ground Lowt 374800 Elipsed- Clare 1256 TP MOPAl Fimskor Dese
KB @ W57 ._n!ul:c VXY BLW Norning Ensting Lextude Longitude Zone Name. New Mexico East 2001 u_c.«o 3154 13 Uboer Jineery o..sm_wq umwmu
Grwelast_ 200 000 2.6 SMTIETO BTS00 XSS ISEN0AIN 103 SEMIETDISW
v T s e . Locsl Orgin Well #17H, Grid North
v . ! - Lotude: 327 51' 1560043 N
2 - ; i SECTION DETAILS Longaude: 1E3° $4' 1167778 W
cmn [ M Sec MDD In  Ad TVD NS EMW  Dleg YFaee VSest Tapet Anetaon Gnd East Mwmwnw.w“
: 1 M2906 031 39720 492088 2089 2176 060 000 21¢8 Tioon b Phooa Gyto Suvey Pl
- 2 4308 031 372 4925 2837 2192 000 00 A XGP, Siat 127468 Buldt or: 1.
M ! 3 584075 M1 27220 SHIH0 841 ECSEs 1200 4509 50571 L2, Begln 3°100° Tun HDGM
750+ 4 570 BOAY 2962 SHTH) 404 83160 200 B2 5016 Begin $3.41° Inc Mok, 269 £2° Asm 0B May-1S
. S eN527 9001 28962 SO0 2440 7180 000 000 387:64 BMLRevenFedM7H W  TDat8815.27 KO T
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o . Magnene Freld Stmngth: 48563 -
. c
" - To convert 3 Magnetic Diroction 9 3 Grid Deoction, Add 7.45% S5
250 To tosvart a Magratic Direction 1o @ True Dinecton, Acd 7.62° East K
" converd a Trua Direction to @ Gri n, Subttract 0.23% 2
1500 . . F 3
| ' LEGEND z & =t
ve HB H DESIGN TARGET DETAILS % ..M
1750 =
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20 ¢ plan N irge coner - 3 P
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- « e 1223 gt Cyetar Y R A @ 643 2002t MO 535083 TVD, 12038, 17905 6) - = = - 238K W21 1Job #1513575, Plac #4 0536-15 VD o 3 SRl L
RsOT—— = — #37K. W1/ Job #1513430, Surveys (Capstar 119) VO "13750 2700 3650 2600 355 350 3456
o = = ~ - 2O, Welbae #, Plandt 071912 VO West-¥East(4} (50 usffin)
25001 = N - e Plan #5 051315
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Project: Eddy County, NM (NAD27 zgm

Site: Raven Federal
Well: #17H
Wellbore: WB1/ Job #1411574
Design: Plan #5 05-18-15

Rig: Capstar 114
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