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Phoenix Technology Services LP
d af/IE Survey Report ) PHOENIX
tlnawc WS PRasist?

‘Company:  Apache Corporation ‘Local co—ordlnm Reforence:  Well #0H
:Proje f‘ ‘ ';Eddy County, NM (NAD27 NME) - ' KB @ 3967.00ush (Capstar 114)

Site: Hawk Federal Com KB @ 3967.00usR (Capstar 114)

Well: #OH , . Grid
Wellbore: OH / Job #1610024 ‘Burvey Calcutation Mouwd. Minimum Curvature

Design: Surveys (Capstar 114) ‘Database: Compass 5000 GCR
v Eady Cowy, NV GUDZTRNE) ——————

Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1827 (NADCON CONUS)
Map Zone: New Mexico East 3001

fste HawkFederaiCom ) S T - ]

“Site Position: Northing: 678,926.80 ush  Latitude: 32° 51" 56.07367 N
From: Map Easting: 643,794.70 usft  Longituds: 103° 51' 54.07565 W
Positlon Uncertainty: 0.00 usft Slot Radius. 13.316 "~ Grld Convetgonce 025°
Wﬂil oo s -#9;'_ \ - N 7. ]
Well Position +NI-S 0.00 usft Northing: 679,691.30 usf Latitude: 32° 52' 368870 N

+E/-W D.00 ush Easting: 642,644.60 ush Longltude: 103" 52' 7.52018W.
Position Uncartainty 0.00usft  Wellhead Elavation: 000 usf  Ground Level: 3,856 00 ush,

. ) _ o i
’Wﬂlp'o»r;ﬁ T e e e et e IR

: Magnatics Mods) Name Sample Date ‘Declination Dip Angle Fleld Stt’engﬂi

| Y ‘ Y (n7)

f HDGM 12/31/12015 7.55 60.82 48,559
Dulnn h k SQNEys (Capslar 114) - T o o
Audit Noles
Verslon: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Saction: Depth From (TVD) +N/8 +EMW Direction

(ustt) (usht) {ush) ) ,
0.00 0.00 0.00 27941
Survey Program . Date 1192016 ‘ - o
From To _ ]
{ustt) (usft)  Survey (Wellbore) Tool Nama Description
40000  5.035.00 Phoenix Gyro Surveys (OH / Job #161002 PHX_SPT_GTD PHX Conlinuous north-seeking ayro
5,070.00 8,508.00 Phoenix MWD Surveys (OH / Job #16100: PHX+MWD+HDGM PHX*OWSG MWD + HDGM
P T v : =
Measured Vertical Verical  ‘Dogleg  Build Tum
Depth inclination  Azimuth Depth +N/S +EMW Section Rate Rate Rato
(ust) Y] [y] (ustt) {usft) (usft) (st} (/100ust) (N OOusft) (*M00usT)
O a6 0.00 0.00 0.00 0.00 0.00 000 D DO : 0. 00 0.00
100.00 0.92 63.75 100.00 0.36 072 -0.65 0.92 0.92 0.00
200.00 0.93 63.80 199.98 1.07 217 -1.96 0.01 0.01 0.05
300.00 1.14 76.82 299.97 1.65 3.86 -3.54 0.31 0.21 13.02
400.00 1.30 95.36 390.94 1.77 5.96 -5.59 0.42 0.16 18.54
500.00 1.33 106.79 499,92 133 8.20 -7.88 0.26 0.03 1143
£00.00 1.07 118.52 §99.90 0.55 10.13 -9.91 0.36 -0.26 1.73
700.00 0.58 115.00 699.89 -0.11 11.41 -11.28 049 -0.48 -3.52
800.00 0.53 141.61 799.88 -0.68 12.16 -12.11 0.26 -0.05 26.61
900.00 0.46 190.36 899.88 144 1237 -1244 0.41 007 48.75
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: Phoenix Technology Services LP (
é‘iﬂafbl? Survey Reporl ) fx}:gﬁlltmu

$IMDTNE WARTE PUSHRY

. k'Apac.he Corporation A E Loul cp-érd{ifnﬁ Rofqriu'cq;  Well #9H

Eddy County. NM (NAD27 NME) /TVD Reference: “ KB @ 3967.00usft (Capstar 114)

Hawk Federal Com MD Reference: - KB @ 3967.00ush (Capsiar 114)

#9H “North Reference: ; Grid

OH / Job #1610024 'Survey Calculation Method;  Minimum Curvature

Surveys (Capstar 114) Database; Compass 5000 GCR

Measured Vertical , Vertical  Dopleg ‘Bulld Tum

Depth Incination  Azimuth Daepth +N/-S +EIW Section Rats ‘Rate Rate
(ustt) 1y {) {usfy) (usft) {usfy) (usti) (*/100usft) (*100usft)  (*/100usft)
1,000.00 0.30 168.66 599.88 2,09 12.35 -12.53 0.21 -0.16 -21.70
1,100.00 0.27 10020  1,009.87 239 1264 -12.86 0.32 -0.03 -68.37
1,200 00 0.23 347.36  1,199.87 224 12.83 13,02 0.42 0.04 -112.83
1,300.00 0.23 9064  1,299.87 2,04 12.98 -13.14 0.36 0.00 103.28
1,400.00 0.36 1942  1,390.87 .75 13.29 -13.39 0.36 0.13 71.22
1,500.00 0.37 14915  1,499.87 .73 13.56 -1366 0.66 0.01 129.73
1,600.00 047 9831  1,590.87 2,07 14.13 -14.28 0.37 0.10 -50.84
1,700.00 053 35038  1,690.87 -1.67 14.46 -14.54 0.81 0.06 -107.93
1,800.00 0.54 24563  1,799.86 1.4 13.95 -13.99 0.85 0.01 10475
1,800.00 054 819  1,899.86 -1.14 13.60 -13.60 085 600 123.56
2,000.00 0.51 1529  1,999.88 0.24 13.79 -13.64 0.06 0.03 6.10
2,100.00 0.52 2816  2,009.85 0.59 14,12 1384 0.12 0.01 12.87
2,200.00 037 33596  2,199.85 128 14.20 -13.80 0.41 -0.15 -52.20
2,300.00 047 35365  2,299.85 198 14.03 1351 0.16 0.10 17.69
2,400.00 0138 30535  2,399.85 2.59 1370 -13.10 0.35 -0.08 48.30
2,500.00 0.35 32638  2,499.84 3.04 1326 -12.58 0.14 0.04 21.03
2,600.00 0.47 33064  2,599.84 365 12.89 1242 0.12 0.12 4.26
2,700.00 0.44 32010  2,699.84 4.30 12.44 11,57 0.09 -0.03 -10.54
2,800.00 0.49 31836  2,790.84 4.92 1191 -10.94 0.05 0.05 174
2,900.00 0.51 32560  2,899.83 5.60 11.37 -10.30 0.07 0.02 7.24 :
3,000.00 0.52 32453 2,999.83 6.34 10.86 968 0.01 0.01 -1.07
3,100.00 0.55 34842  3,099.82 7.18 10.50 9.18 0.22 0.03 23.89 ~
3,200.00 0.53 32073 3,199.82 8.05 10.17 872 0.18 -0.02 -18.69 :
3,300.00 0.56 6536  3,200.82 865 10.38 -8.83 0.81 0.03 85.63 :
3,400.00 0.48 6230  3,399.81 5.05 11.20 957 0.08 -0.08 -3.06
350000 083 33332 3.499.81 9.74 11.32 958 0.79 0.15 -88.98
3,600.00 0.64 32411 3,599.80 10.68 10.75 -8.85 0.10 0.01 -8.21
3,700.00 077 32509 3,689.79 11.68 10.03 -7.99 0.13 0.13 0.98
3,800.00 0.94 33227  3,799.78 12.96 9.27 -7.02 0.20 0.17 7.18
3,900.00 1.12 32571 3,809.77 14.49 834 585 0.21 0.16 -8.56
4,000.00 115 32223 3,999.75 16.10 717 444 0.08 0.03 348
4,100.00 125 2757 4,009.73 17.81 597 298 0.15 0.10 5.34
4,200.00 122 32839  4,189.70 1965 484 -1.57 0.05 0.03 1.82
4,300.00 140 33273 4,299.68 2165 3.74 -0.15 0.20 0.18 3.34
4,400.00 1.21 33131 4,300.65 2366 267 1.23 0.19 0.19 142
4,500.00 1.1 33883  4,499.63 2549 1.82 237 0.18 0.0 7.52
4,600.00 1.06 33413 4,59061 21.23 1.06 3.40 0.10 0.05 4.70
4,700.00 0.98 32483  4,699.60 28.76 0.17 454 0.18 -0.08 9.30
4,800.00 0.92 34228  4,709.58 30.22 057 5.50 0.29 -0.06 17.45
4,900.00 0.91 32085  4,899.57 31.60 1.3 6.46 0.34 -0.01 -21.33
5,000,00 0.94 30517  4,999.56 32.69 248 7.80 0.26 0.03 -15.78
5,035.00 0.99 30987  5034.55 33.05 285 831 0.27 0.14 13.43 :
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. Phoenix Technology Services LP (
pache Survey Report ) rmoms

Lomoaons WaKs PRorRt

'Company:  Apache Corporation ' -Local Co-ordinate Référence:  Well #SH

-Project: Eddy County, NM (NAD27 NME) “TVD Reference: KB @ 3967.00usf (Capstar 114)
‘Site:. Hawk Federal Com “MD Reference: - KB @ 3967.00ush (Capstar 114)
" : H9H “Noith Referance: Grid
OH / Job #1610024 ‘Suivey Calculation Method:  Minimum Curvature
Surveys (Capstar 114) Database: Compass 5000 GCR ‘
|
1 Measured Vertica) Veitical  Dogleg Bulld Tuen §
) Depth  [nclination Azimuth  Depth +NI-S +EMW  Section Rate Rata Rate ;
| (ustt) ) ) (ustt) {usft) {ustt) (usft)  (7100ustt) (*/400usft) (“/100usft) :
5,070.00 100 31910 5069.55 33.47 -3.38 8.81 0.46 003 26.37
First Phoanix MWD Survey
5,113.00 290 31890 511252 3458 -4.34 9.94 442 4.42 -0.47
5,155.00 810 31730 615431 37.56 -7.05 1310 12.39 12.38 -3.81
5,198.00 1450 31700  5,196.46 4373 12.78 19.76 14.88 14.88 -0.70
5,241.00 2080 32020  5,237.41 53.54 -21.35 20.82 14,82 14 65 7.44
5,283.00 2510 31650  5276.08 6574 -32.26 4257 10.79 10.24 -8.81
5,326.00 2070 31220 531425 7952 -46.44 58.81 11.64 10.70 -10.00
5,369.00 3380 31000  5350.81 9437 -63.50 78.07 2.91 953 5.12
5,411.00 3840 30600  5.384.74 109.55 -83.02 99.81 12.30 10.95 9.52
5,454.00 4210 30430  5417.56 125.53 10574 12484 8.98 8.60 -3.95
5,496.00 4630 30450  5447.66 142,07 12089  151.37 10.01 10.00 0.48
5,539.00 5050 30440  5476.20 160.26 15640 18050 877 8.77 0.23
5.582.00 53.60 30450 550264 179 44 18436 211.21 7.21 7.21 0.23
5,624.00 5790 30450 552627  199.09 21286 24265 10.24 10.24 0.00
5,667.00 6340 30350 ,5547.34 220.04 -24403 27672 12,95 1279, 233
5,710.00 6810  303.10 556500 24155 27679 31256 10.96 10.93 -0.93
5,752.00 7280 30270 557905 26304 -31001 34885 11.23 11.19 -0.95
5,795.00 7820 30240  5,589.81 285.43 -34509 38714 12.58 12.56 -0.70
5,837.00 8320 30300 558660 307.82 37996 42517 11.99 11.80 143 ‘
5,854.00 8570 . 30290  5588.24 317.02 -304.15 44068 14.72 14.71 -0.59 ;
5,877.00 BB20 30300 559946 329.51 -41342 46174 10.88 10.87 0.43
5.920.00 9130 30350  5558.65 353,09 44938  501.06 7.30 7.21 1.16
5,963.00 9170 30350 559853 376.81 48522  540.30 0.93 083 0.00
6,005.00 9120 30240  5597.46 30965 52046  578.79 2.88 -1.18 262
6,048 00 91.40 301.30 559649 42233 55697  618.53 260 0.47 -2.56
609100 = 91.40 30070  5595.44 444,47 -593.82  658.50 1.39 0.00 +1.40
6,133.00 91.50 299.20 550438 46543 63020  697.82 3.58 0.24 -3.57
6,261.00 90.80 295.30 5,591.81 §24.02 -743.95 819.61 3.08 -0.55 -3.05
6,389.00 8930 29250 559169 57587 -860.96 94352 2.48 -1.47 2,19
6,517.00 90.00 28710 559248  619.21 -981.34  1,089.38 425 0.55 -4.22
6,645.00 8930 27870 559326 64885  -1,10577 1,196.97 5.81 -0.55 -5.76
6.773.00 8850 27520 559572 66544  -1,23263  1,324.84 3.57 -0.63 -3.52
£,801.00 8900 27140 559861 67247  -1,360.38  1.452.02 323 0.39 -3.20
7,029.00 9080 27040 559873 67415 -1,48836 1,578.55 1.51 1.41 -0.55
7,156.00 9100 27040 559674 67503 161534 170397 0.16 b.16 0.00
7,284.00 9140 27100 550406 67660  -1,743.30  1,830.47 0.56 0.31 0.47
7,412.00 90.70 271,70 559171 67961 -1,87124 1957.18 0.77 -0.55 0.55
7,540.00 89.90 26990 5591.04 68140 -1899.22 208373 1.54 -0.63 -1.41
7.668.00 89.30 27070 559194 68207 -212722 221011 0.78 -0.47 0.63
7,795.00 8070 27000 559194 68285 -2,25421 233552 1.23 1.10 055
7.923.00 9060 27000 559048 68285 -2,38220 2461.79 0.08 -0.08 0.00
8,051.00 9090 27010  5,588.81 68296 -2510.19 2,588.08 0.25 0.23 0.08
817800 9110 26880 558658  681.73  -283816 2714.13 13 016 102
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Phoenix Technology Services LP

dﬂ&ffﬂ? Survey Report 9 FPHOENIX

TICHNGLOQY S3RYRitT
Frmoxteg WAATS PUSIRS

“Company' - Apéche Corporation » LoalCo-ordlnam Roﬁmhca: Well #oH

Pro]ut: Eddy County, NM (NAD27 NME) ' TVD Referenca; KB @ 3967.00ush (Capstar 114)
SIte. . :Hawk Federal Com -MD Ratarnncm KB @ 3967.00usfl (Capstar 114)
Well: #9H " North Reference: - Grid
Wellbore: 'OH / Job #1€10024 Survey Calculation Methéd:  Minimum Curvature
‘Design: Surveys (Capstar 114) Database; Compass 5000 GCR
Survey h - v ' 4 ' ‘
Meoasured ) Vertical , Vartical Dogleg Bulld Turn
Depth Inclination  Azimuth Depth +NI-8 +El-W Section Rats Rate Rats
(usfty ] () {usft) (usft) {usft) {usft) {*/100usft) (*100usft) (*/100usft)
8,308.00 g2.80 269.00 5,582.07 67925 -2,767.06 2,84088 1.40 1.40 0.16
8,435.00 92,00 269.50 5,576.64 677.59 -289383 286577 0.81 -0.71 039
8,563.00 92.30 268 30 557184 675.14 -3,021.81 3,091.683 0.97 0.23 -094
8,690.00 9140 268 50 5567.74 671.58 -3,14869 321613 0.73 0.7 0.16
8,818.00 90.20 269.00 5,565.96 668 80 -3,276.65 3,34190 1.02 -0.94 0.39
8,946 00 92.00 268 50 5,563.50 866 01 -3,404.89 3,467.67 1.46 141 -0.39
9,073.00 92.20 270.20 5,558.84 664.57  .353149 3,59263 1.35 0.16 1.34
9,201.00 91,30 268.70 5,564 93 664.45 -365943 3,71882 0.80 070 -0.39
9,329.00 9070 267.80 5,552.70 661.67 -3,787.37 3,844589 1.56 047 -1.48
9,434.00 80.20 268.70 5,551.88 658 46 -3,802.32 3,847.60 0.8 -0.48 0.86
Final Phoenix MWD Survay
9,508.00 90.20 26870 5,551.62 65678 -3,966.30 4,020.31 0.00 0.00 0.00
Projectionto TD
Design Annotations .
Moasurad Vertleal Local Coordinates
Depth Depth +NI.8 +ElW
(usft) (ustt) (ustt) {ustt) Comment
5,035.00 5.034.55 3305 -2.95 Tie In to Phoenix Gyro Surveys
5,070.00 §.069.55 3347 -3.38 First Phoenix MWD Survey
9,434.00 5551.88 658 46 -3,892.32 Final Phoenix MWD Survey
9,508.00 5551.62 656.78 -3,866.30 Projectionto TD

1/19/2016 7.19.02AM Page § COMPASS 5000.1 Build 74



R —

Measured

Depth
FT

5035.00
5070.00
5113.00
5155.00
5198.00

5241.00
5283.00
5326.00
5369.00
5411.00

5454.00
5496.00
5539.00
5582.00
5624.00

5667.00
5710.00
- §752.00
5795.00
5837.00

5854.00
5877.00
§920.00
5863.00
6005.00

Inci
Angle
Deg

.99
1.00
2.90
8.10

14,50

20.80
25.10
29.70
33.80
38.40

4210
46.30
50.50
53.60
57.90

63.40
68.10
72.80
78.20
83.20

85.70
88.20
91.30
91.70
91.20

PHOENIX

TECHNOLOGY SERVICES

Job Number: 1610024

Company: Apache

Lease/Well: Hawk Faderal Com #SH
Location: Eddy County

Rig Name: Capstar 114

RKB:
GlLorMS.L:

State/Country: New Mexico
Daclination:

Grid:

File name: C:\WINSERVE\1610024.5VY

Date/Time: 18-Jan-16 / 21:09

Curve Name: Hawk Federal Com #8H - MWD Surveys

Hawk Federal Com #9H - MWD Surveys

WINSERVE SURVEY CALCULATIONS

Minimum Curvalure Method
Vertica! Section Plane 279.41

Vertical Section Referenced to Wellhead

Rectangular Coordinates Referenced to Wellhead

Drift True
Direction  Vertical

Deg Depth
309.87 . 5034.55
319.10 5069.54
318.90 5112.52
317.30 5154.31
317.00 5196.45
320.20 5237.41
316.50 5276.08
312.20 5314.25
310.00 5350.81
306.00 5384.74
304.30 5417.585
304.50 5447.66
304.40 5476.20
304.50 5502.64
304.50 §526.27
303.50 5547.34
303.10 §565.00
302,70 5579.05
30240 5589.81
303.00 5596.59
302.90 5598.24
303.00 $599.46
303.50 £599.65
303.50 £598.52
302.40 §597.46

N-s E-W
Fr FT
33.05 -2.95
33.47 -3.38
34.58 -4.34
37.56 -7.05
4373 -12.78
53.54 -21.35
65.74 -32.26
79.52 -46.44
94.37 -63.50

109.55 -83.01

125.53 -105.74
142.07 -129,89
160.26 -156.40
179.44 -184.36
189.089 -212.96

220.04 -244.03
241.55 -276.79
263.04 -310.01
285.43 -345.09
307.82 -379.95

317.02 -384.15
329.51 -413.42
353.09 -449.38
376.81 -485.22
399.65 -520.46

Page 1

Vertica!
Section
FT

8.31
8.81
9.94
13.10
19.76

29.81
42.57
58.81
78.07
gg9.81

124.84
151.37
180.50
211.21
24265

276.72
312.56
348.84
387.11
42517

440.68
461.74
501.06
540.30
578.79

CLOSURE Dogieg

Distance Direction Severity

Fr Deg Deg/100
3318 . 354.90 .00
3365 354.23 46
34.85 352.84 442
as.21 349.37 12.39
4555 343.71 14.88
57.64 338.26 14.82
73.22 333.86 10.79
92.08 329.7% 11.64
113.74 326.06 9.91
13745 322.85 12.30
164.13 319.89 8.98
182.50 317.56 10.01
223.93 318.70 9.77
257.26 314.23 7.21
291.53 313.07 10.24
328.58 312.04 12.95
367.37 311.11 10.96
406.57 310.31 11.23
447.84 30p9.60 12.58
489.00 309.01 11.99
505.82 308.81 14.72
528.68 308.56 10.88
571.50 308.16 7.30
614.35 307.83 .83

656.20 307.52

2.88




Measured Incl Drift True Vertical CLOSURE Dogleg

Depth Angle Direction  Vertical N-S E-W Section  Distance Direction  Severity
FT Deg . Deg Depth FT FT_____FT FT__ . Deg __ Deg/00
6048.00 91.40 301.30 5596.49 42233  -556.97 - 618.53 698.99 307.17 260
6091.00 91.40 30070 559544 44447  -593.82 658.50 741.74 306.81 1.39
6133.00 91.50 299.20  5594.37 46543  -630.20 697.81 783.44 306.45 3.58
6261.00 90.80 29530  5591.80 524.02  -743.95 819.61 809.97 305.16 3.09
6389.00 89.30 29250  5591.69 57587  -860.96 943.52  1035.79 303.78 248
8517.00 90.00 287.10  5592.47 619.21 -981.34  1069.38  1160.37 302.25 4.25
6645.00 89.30 27970  5593.26 648.85 -1105.77  1196.97  1282.08 300.40 5.81
6773.00 88.50 27520  5595.71 66544 123263 132484 1400.78 298.36 3.57
£901.00 89.00 27140  5598.51 67247 -1360.38  1452.02  1517.51 296.30 323
7029.00 80.80 270.40  5598.73 67415 -1488.36 1578.556  1633.92 294.37 1.51
7166.00 91.00 27040  5596.74 675.03 -1616.34 1703.97  1750.71 292,68 16
7284.00 91.40 271.00  5594.06 67660 -1743.30 183047  1870.00 291.21 .56
7412.00 80.70 27170  5591.71 67961 -1871.24  1957.18  1990.84 289.96 a7
7540.00 89.90 269.90  5591.04 68140 -1999.22 2083.73  2112.16 288.82 1.54
7668.00 89.30 27070  5591.83 682.07 -2127.22 221011  2233.89 287.78 .78
7795.00 80.70 270.00  5581.93 68285 -225421 233552  2355.37 286.85 1.23
7923.00 $0.60 270.00 559048 682.85 -238220 246179 247814 285.99 .08
8051.00 80.90 27010  5588.81 68296 -251019  2588.08  2601.44 28522 .25
8179.00 91.10 268.80  5586.57 681.73 -2638.16  2714.12  2724.82 284.49 1.03
8308.00 92.90 269.00  5582.07 67925 -2767.06  2840.88  2849.21 283.79 1.40
8435.00 9200 26950 5576.64 677.59 -2893.93 296577 297220  283.18 81
8563.00 92.30 26830 5571.84 675.14 -3021.81  3091.53  3096.31 282.59 .97
8690.00 91.40 268.50  5567.74 671.59 -314869  3216.13  3219.52 282.04 73
8818.00 80.20 269.00 5565.95 668.80 -3276.65 3341.80 3344.21 281.54 1.02
8946.00 92.00 268.50  5563.50 666.01 -3404.59 346767  3469.12 281.07 1.46
9073.00 92.20 27020  5558.84 664.57 -3531.49 359263  3593.48 280.66 1.35
9201.00 91.30 269.70  5554.93 664.46 -3650.43 371882  3719.26 280.29 .80
9329.00 90.70 267.80 555270 661.67 -3787.37 384459  3844.74 279.91 1.56
9434.00 90.20 268.70  5551.87 656846 -3892.32  3947.60  3947.62 279.60 .98
D '
9508.00 $0.20 268.70  5551.62 656.78 -3966.30  4020.31  4020.31 279.40 .00
Page 2

Hawk Federa! Com #9H - MWD Surveys File: C:\WINSERVE\1610024.8VY



