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Scientific Drilling International, inc.
SDI Standard Survey Report

COG OPERATING

Company: { Local Co-ordinate Reference: Well Burch Keely Unit 18 Federal #6H

Project: Grayburg Jackson TVD Reference: WELL @ 0.0usft (Onginal Well Elev)

Site: Eddy County, NM MD Reference: WELL @ 0 Ousft (Onginal Well Elev)

Well: lBurch Keely Untt 18 Federal #6H North Reference: Grd

Wellbore: {VH - Job #32K0112015 Survey Calculation Method: Mimimum Curvature

Design: }VH - Job #32K01120156 Database: EDM-Regulatory

Project‘ | Grayburg Jackson ]
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

Site Eddy CoumymM

Site Position: Northing: 665,097 06 usft  Latitude: 32°49' 40 800 N
From: Lat/Long Easting: 601,778 12usft  Longitude: 104°0'7 200 W
Position Uncertainty: 0 0 usft Slot Radius: Q" Grid Convergence: 018 °

Well | | Burch Keely Unit 18 Federal #6H, Directional (Crestor)
Well Position +N/-S 00 usft Northing: 666,427 67 usft Latitude: 32°49'54 116 N
+E/l-W 0 0 usft Easting: 596,834 37 usft Longitude: 104° 1" 5 092 W
Position Uncertainty 00 usft Wellhead Elevation: usft Ground Level: 0 Ousft
Wellbore { VH-Job #32K0112015 }
Magnetics Model Name Sample Date Declination Dip Angle * Field Strength
‘ ©) ) (nT)
IGRF2010 1/1/2012 777 60 66 48,904
Design . | \VH - Job#32K0112015
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: - . Depth From (TVD) +N/-S +EI-W Direction
(usft) (usft) {usft) °}
00 00 00 8978 T
‘Survey Progfam Date 2/15/2012 ’
From To .
(usft) * (usft) Survey (Weilbore) Tool Name Description
1000 4,100 0 Gyro (VH - Job #32K0112015) Keeper Keeper Gyro
Survey C i )
Measured Depth inclination Azimuth . True Vertical North/South East/West Closure Azimuth  Closure Distance
{usft) ) . Depth (usft) {usft) ) {usft)
00 000 000 00 00 00 000 00
1000 019 50 07 1000 01 01 50 07 02
2000 067 4261 2000 06 07 45 31 09
3000 109 3342 3000 19 16 40 05 24
4000 120 3529 4000 35 27 3751 44
5000 103 4176 499 9 50 39 3774 64
6000 104 3704 599 9 64 50 3811 82
7000 149 3506 699 9 82 63 37863 104
8000 169 4078 7999 104 81 3773 132
900 0 180 46 48 899 8 126 102 38 85 16 2
1,000 0 169 44 67 999 8 147 123 39 92 192
1,100 0 160 44 76 1,098 7 168 143 40 54 221
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Scientific Drilling International, inc.

SDI Standard Survey Report

Company: gCOG OPERATING 1 Local Co-ordinate Reference: Well Burch Keely Unit 18 Federal #6H

Project: Grayburg Jackson TVD Reference: WELL @ 0 Ousft (Onginal Well Efev)

Site: Eddy County, NM MD Reference: WELL @ 0.0usft (Onginal Well Elev)

Well: Burch Keely Unit 18 Federal #6H North Reference: Grid

Wellbore: VH - Job #32K0112015 Survey Calculation Method: Minimum Curvature

LDesign: VH - Job #32K0112015 Database: EDM-Regulatory i
—— sorEm—ree— =
Survey l - _ ]
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) °) ) Depth (usft) (usft) {°) (usft)

1,2007) 097 50 53 1,199 7 183 160 4113 243
1,300 0 100 4221 1,299 7 195 172 4147 260
1,400 0 092 5009 1,399 7 206 18 4 4174 277
1,500 0 070 54 16 1,499 7 215 195 4223 291
1,600 0 058 53 52 1,599 7 222 204 42 66 302
1,700 0 059 48 93 1,699 7 228 212 42 94 312
1,800 0 066 43 40 1,799 7 236 220 43 04 323
1,900 0 0 66 49 19 1,899 6 24 4 229 43 16 334
2,0000 038 5100 1,999 6 250 235 43 33 343
2,100 0 031 66 93 2,099 6 253 241 43 58 349
2,2000 027 3787 2,199 6 256 24 4 4372 354
2,300 0 026 42 09 2,299 6 259 247 43 67 358
2,4000 014 6197 2,399 6 261 250 4372 362
2,500 0 007 53 92 2,499 6 262 252 43 80 363
2,600 0 027 39 26 2,599 6 265 254 4379 366
2,700 0 013 54 27 2,699 6 267 256 4379 370
2,8000 023 47 14 2,799 6 269 258 43 84 373
2,9000 038 46 05 2,899 6 273 262 43 88 378
3,0000 031 54 34 2,999 6 277 267 4397 384
3,100 0 022 53 44 3,099 6 279 271 44 09 389
3,200 0 005 55 25 3,199 6 281 272 44 14 391
3,300 0 025 3189 3,299 6 283 274 44 09 394
3,4000 041 10 15 3,399 6 288 276 4374 399
3,500 0 030 27 14 3,499 6 294 278 43 35 404
3,6000 050 356 28 3,599 6 301 278 4280 410
3,7000 049 226 3,699 6 309 278 4198 416
3,8000 037 16 24 3,799 6 317 279 4142 422
3,9000 032 24 45 3,899 6 322 281 4113 428
4,000 0 044 12 88 3,999 6 329 284 4078 43 4
4,100 0 053 15 26 4,099 6 337 286 40 29 44 2
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Project: Grayburg Jackson - '
Eddy County, NM T A Azimuths to Grid North
Well: Burch Keely Unit 18 Federal #6H Mangfg[?ch\fgﬁhh 4; ;g:
. . - Wellbore: VH - Job #32K0112015
Scientific Drilling Design: VH - Job #32K0112015 Magnetc Fiald

rectional Drlling Operations Strength 48903 7snT
Dip Angle® 60 66°

Date 1/1/2012
Model IGRF2010

WELL DETAILS: Burch Keely Unit 18 Federal #6H
WELL @ 0.0usft (Original Well Elev)
Ground Level: 0.0
+N/-S +E/-W Northing Easting Latittude Longitude Slot
0.0 0.0 666427.67 596834.37 32°49'54 116 N 104° 1' 5.092 W
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PROJECT DETAILS: Grayburg Jackson SITE DETAILS: Eddy County, NM
Geodetic System: US State Plane 1927 (Exact solution) Site Centre Latitude: 32° 49' 40.800 N
Datum: NAD 1927 (NADCON CONUS) Longitude: 104° Q' 7.200 W
Ellipsoid: Clarke 1866 Positional Uncertainity: 0.0
Zone' New Mexico East 3001 Convergence: 0.18
System Datum Mean Sea Level Local North: Grid
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. Crescent Directional Drilling
Survey Report

).; x?ﬂ lr,«, COG Operatmg LLC f et gLocaIkygo-ordmateﬁﬁgiﬁggie ite-Burch Keely Unlt 18 Federal 6H R
lEddy County, NM . ce WD‘Reference' ;j” . H 4 WELL @ 3650 OOft (Silver Oak #8) E
Burch Keely Unit 18 Federal'6H ; MD Reference _gf;,{ . *ji WELL @ 3650 00ft (Siiver Oak #8)

vy J‘Burch Keely Unit 18 Federal 6H i lNorth Reference e
N S Survey Calculatrorﬁ‘f

fl.

e Y ? ta g
& et
f - Da base w 2

Des:gn &é'm - N

NN Y : * - - s = - >
s Z “L:wEng*g)I” gOEQtmeNMm gy remesre Sy g gevemesgetd oo e e i oo e ks A g e ey e e S g ST “j
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
Tt .- 9 E“‘»-ﬁ T E R A A ot = R B T R R o ok o SR B e o ey b e A e Ry b e R e e e B R
iSiteFui r\2 0, Burch Keely Unlt 18 Federal BH e i . U |
Site Position: Northing: 666,427 60 ft ©  |atitude: 32°49'54 10N
From: Map Easting: 596,834 40 ft Longitude: 104°1'5 11 W
Position Uncertainty: 000 # Slot Radius: 13200 in Grid Convergence: 017 °
<" +IBurch Keely Unit 18 Federal 6H . - - : e B
PP e e o on S g A s Sl S V.o B X Y . S SN e g U e e r e s s 6 G O S T T S I 2, St
Well Position +N/-S 000 ft Northing: 666,427 60 ft Latitude: 32°49'54 10N
+E/I-W 000 ft Easting: 596,834 40 ft Longitude: 104°1'511 W
Position Uncertainty 000ft Wellhead Elevation: ft Ground Level: 3,633 00 ft
%@Lﬁ@ﬁk‘%’& WA Wellbore ¥ N, o et

;Mag“”’timC - N: i i ?'rﬁ%l ”:pate ; ecllnatlﬁf?%‘v;, 4 ie eéng .’

S T R R S r Sy O iy "ﬁ(nﬂ
|GRF2010 12/14/2011 778 60 66 48,881

g’ﬁ?ﬁgﬁj’%ﬁ:’;&‘fﬁm&g Wellbore #1_ 5 go o @ & oo s o oo D MZW RN T ..,,J

Audit Notes:

Version: 10

n»az/

10000 4,100 00 Gyro Surveys (Wellbore #1)
4,100 00 9,130 00 MWD Surveys (Wellbore #1)

Good Magnetic
Good Magnetic

Ty " : *Vertical. -

A"@n lncllnatlon"‘ "*‘Az‘;muth 4% ff ‘D'e;':th o _'}";'ﬁl_is

t..:,“{?hwg,“ % 4332:‘(6):;;, ":mf}‘z L ,,: )I“’Xé(f{t): t;:a ) :;. ol a(ﬂ).n,“‘\@ (ﬂf ) Vel
4,100 00 053 1526 4,099 61 33.69 28 56 29 05 000 000 000
4,289 00 050 33560 4,288 60 3528 28 45 28 97 019 -0 02 -20 98
4,321 00 1.00 37 00 4,320.60 3563 28 56 2908 274 156 191 88
4,352 00 330 5190 4,351 58 36 40 29 42 29.96 757 742 48 06
i 4,383 00 620 5870 4,382 47 37 82 3156 3211 951 935 2194
4,414 00 920 63 40 4,413 18 3980 35.20 ‘ 3579 988 968 1516
4,445 00 12.30 64 80 4,443 64 42 31 40 41 4103 1003 10.00 452
4,477.00 1560 64 30 4,474.69 45.63 47 37 48 04 10.32 10.31 -156
4,508 00 18 90 6470 4,504 29 49 59 55 67 56 40 10 65 1065 129
4,538 00 2200 65 40 4,533 33 54 15 65 49 66 29 1003 1000 226
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. ‘ Crescent Directional Drilling
’ Survey Report

) z’;:;(COG Oferatmg LLC ‘|~“1,-n| CO-ordmate Reference 3;% Y ; Site Burch keely‘Un]tn18 Federal 6H . -
g f:’; Eddy County, NM ) ;;!WD Reference o t i n ‘,Jl WELL @ 3650 00ft (Silver Oak #8) 4
.y Burch Keely Unit 18 Federal 6H MD Reference ) "“Lg WELL @ 3650 00ft (Sllver Oak #8)
- Burch Keely Unit 18 Federal 6H ( North Reference , Gnd
‘Wellt‘)o're: ) fWeIlbore #1 z Survey Calculatlon Method . " Minimum Curvature
,Design:., . EWeIIbore #1 g»efta!,’?si " Compass R5000 DB Server
iia oy el pviians P SIRAEL
Aumuthiﬂ

4,570 00 2530 66.30 4,56172 59 23 76 84 7771 1071 1065 290
4,602.00 28 20 67.60 4,590 30 64 86 90 09 91 04 924 9.06 4 06
4,633 00 3110 7110 4,617 24 70 25 104 44 105 47 10 89 , 935 1129
4,664 00 3380 7500 4,643 38 7508 120.37 121.47 1128 903 1258
4,695 00 3700 75 90 4,668.63 79 58 13777 13894 1014 10 00 290
4,726 00 40 60 77 00 4,69279 84 13 156 66 157 89 1182 1161 3.55
4,757 00 44 80 77 90 4,715 57 88 70 177.17 178.47 13 69 13 55 2.90
4,788 00 48 80 77.40 4,736 78 93 53 199 24 200.61 12 96 12.90 -161
4,820.00 5310 77 50 4,756 94 98 93 22349 224 94 13 44 1344 031
4,851 00 57 40 78 20 4,774 60 104.28 248.39 249 91 1399 1387 226
4,882 00 6160 79 40 4,790 33 109 47 274 59 276 18 1395 1355 387
4,913 00 65 50 80.90 4,804 14 114.21 301.93 303 59 1331 1258 484
4,944.00 68 70 8270 4,816 20 118 27 33019 33191 1163 10.32 581
4,975 00 7200 84 90 4,826.63 121.42 - 359 21 360.97 1257 10 65 710
5,006.00 75 40 86 40 4,835.33 12367 388 87 390.66 11.91 10.97 484
5,038 00 79 30 88.10 4,842.33 12517 42005 421 86 1324 1219 531
5,069 00 83 20 89 80 4,847.05 12573 450 68 452 49 1370 1258 548
5,100 00 87 40 91.50 4,849.59 12537 481 56 483 37 14 61 13 55 548
5,194.00 9110 92 10 4,850 82 12242 57549 577 24 399 3.94 064
5,287 00 92 50 91 10 4,847 90 119 83 668.41 670 11 185 151 -108
5,381.00 92 50 92 60 4,843 80 11679 762 26 763 31 159 000 160
5,476 00 91 50 93 90 4,840 48 111 41 857 05 858 61 173 -1.05 137
5,568 00 90 00 93 30 4,839 28 105 64 948 86 950 32 176 -163 -0 65
5,662 00 90 90 93.00 4,838 54 100 47 1,042 71 1,044 09 101 086 -0 32
5,755 00 89 40 92 50 4,838 30 96 01 1,135 60 1,136 90 170 -161 -0 54
5,848.00 88 80 93 00 4,839 76 91 55 1,228 48 1,229 70 084 -0 65 054
5,942 00 90.00 93.20 4,840 74 86 46 1,322 34 1,323 47 129 128 021
6,036 00 89 30 93 00 4,841 31 8138 1,416 20 1417 25 077 -074 -021
6,129 00 90 20 92.80 484172 76 68 1,509 08 1,510 05 099 0.97 -022
6,223 00 90.30 92 60 4,841 31 7225 1,602 97 1,603 87 024 011 0217
6,316 00 90 20 93 00 4,840 90 67 71 1,695 86 1,696.68 044 -0 11 043
6,410 00 90 00 91 90 4,840 74 6369 178977 1,790 52 119 -021 -117
6,503 00 88 60 90 60 4,841 88 6166 1,88274 1,883 45 205 -1851 -1 40
6,597 00 88 90 90 20 4,843 93 61.00 1,976 71 1,977 40 0.53 032 -043
6,691 00 8870 88.40 4,845.90 T 6215 2,070 68 2,07138 1.93 -0.21 -191
6,784 00 89 40 87 80 4,847 44 6523 2,163.62 2,164 35 099 075 -0 65
6,878 00 89 60 86.60 4,848.26 69 83 2,257 50 2,258 29 129 0.21 -128
6,972 00 89 80 86 50 4,848 75 75 48 2,351 33 2,352.19 0.24 021 -0.11
7,066 00 89.60 88 10 4,849 24 79 91 2,445 22 2,446 14 172 -021 1.70
7,160 00 ) 89 90 89 30 4,849 65 8204 2,539 19 2,540 13 132 032 128
7,254 00 90 90 88.70 4,849.00 83 68 2,633.17 2,634.13 1.24 106 -0 64
7,347 00 9120 8970 4,847 29 84 98 2,726.15 2,727 11 112 032 108
7,441 00 90.70 89 70 4,84573 85.47 2,820.13 2,821 09 053 -0 53 0 00
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. Crescent Directional Drilling
Survey Report

e[lc‘ N Sl(e "Biirch Keely Unit 18 Federal6H - s

- cEddy County, NM ) . TWQFB?E"’P WELL @ 3650 00ft- (Sllver Oak #8) )
'%%gaurch Keely Unit 18 Fede{al BH © n ¢ - 'g!\n:;%Refﬂe;enc WELL@ 3650 00ft (Sl!ver Oak #s) e ail
e L ¢ & Fr ek . \ Mk e oy o

«+: Burch Keely Unlt 18 Federal 6H ) g orth Reference Grd - f . . B -

Minimum Curvature

A Wellbore #1
mg?». % 3 Compass R5000 DB Server
i NE 2. ,

:%riweumm b

il
7,535 00 90 00 4,845 16 85 80 2,914 13 2,91508 077 021
7,628 00 89.70 4,845 40 8523 3,007 13 3,008 06 102 097
7,722 00 91 00 90 30 4,844 83 84 33 3,101.12 3,102 03 148 138 -053
7,815 00 91.00 89 50 4,843 21 84 49 3,194.10 3,195 01 086 000 -0 86
7,909 00 90.30 90 10 4,842 14 84 82 3,288.10 3,288 99 098 074 064
8,003 00 88 50 90 10 4,843 12 84 66 3,382 09 3,382 97 191 -191 000
8,086 00 88 00 89 60 4,845 96 84 90 3,475 04 3,475 92 076 -0 54 -0 54
8,190 00 87 40 8970 4,849 74 85 47 3,568 96 3,569 84 065 -064 011
8,282 00 86 90 89.30 4,854 31 86 28 3,660 85 3,66172 070 -054 -0 43
8,377 00 86 50 89 20 4,859 78 87 52 3,755 68 3,756 57 043 -0.42 -0.11
8,472 00 86 80 89 90 4,865 33 88 26 3,850 52 3,851 40 [vR-1¢] 032 074
8,568 00 87 50 90 50 4,870 10 87 83 3,946 39 3,947 26 096 073 063
8,663 00 89 00 90 90 4,873 00 8677 4,041.34 4,042 18 163 158 042
8,758 00 90 00 9120 4,873 83 8503 4,136 32 413713 110 - 105 032
8,852 00 9110 91 50 4,872 93 82 81 4,230 29 4,231 05 121 117 032
8,946 00 92 00 91 80 4,870 39 8002 4,324 21 4,324 92 105 096 043
9,073 00 93 60 9160 4,864 19 76 15 4,451 00 4,451 64 128 126 -024
L. kst Survey@ 9073.00 MD, 4864.18 TVD, 9360 INC, 91.60AZ, .° " . _ . . {8 ald .. iic. e Ll

9,130 00 93.60 9160 4,860 61 74.56 45078 450847
i Straight line Projection to TD @ 9130.00'MD, 486061°TVD._ . "~ 1 |

A’% %ﬁw

A oo
easuredw’“ “ Vertic
& ;. o

s & o N d,l P
‘H ot w ), St Commags,¢ S e s

9,073 00 4,86;1 19 76 15 4,451 00 Last Survey @ 9073 00 MD, 4864 18 TVD, 83 60 INC 91 60 AZ

9,130.00 4,860.61 7456 - 4,507 86  Straight line Projection to TD @ 9130 00' MD, 4860.61' TVD
Checked By Approved By: Date:
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