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Y ConcHo Survey Report kb) S,g,',g{‘"ﬁg E.E'EH‘Q

: Company: COG Operanng LLC Local Co-ordmate Reference Site Burch Kee|y Unlt #602
, Project: Eddy County, NM (NAN27 NME) TVD Reference: ' KB Elev (13) @ 3609 00usft (Cavaloz #1)
i Site: Burch Keely Unit #602 MD Reference: KB Elev (13') @ 3609 00usft (Cavaloz #1) !
iWelI: Burch Keely Unit #602 - North Reference: Grid :
j Wellbore: OH Survey Calculation Method: Mintimum Curvature i
- Design: ;Actua] ' Database: . EDM-Julio . ‘
[ I ~ e e i P e . PR
Project Eddy Coumy, NM (NAN27 NME) T - N
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 Burch Keely Unlt #602__ . ': ’ ’ N ST . )
Site Position: Northing: 662,762 40 usft  Latitude: 32°49'18 108 N
From: Map Easting: 587,562 80 usft  Longitude: 104° 2' 53870 W
Position Uncertainty: 000 usft Slot Radius: 13-3/16 " Grid Convergence: 015 °
Well Burch Keely unit #602 i i o T ’ .
Well Posmon +N/-S 0 00 USﬂ Northing: 662, 762 40 usﬁ Latitude: 32" 49' 18 108 N
+EI-W 000 usft Easting: 587,562 80 usft Longitude: 104° 2' 53 870 W
Position Uncertainty 0 00 usft Wellhead Elevation: usft Ground Level: 3,596 00 usft
Wellbore “oH . ST . ) ’ o -
Magnetics Model Name Samplei‘; Date Declmatlon Field Strength
i ( ) (nT)
- IGRF2010 2014/06/26 785 ) 48919
Des|gn Actual o ~ o i ) i ) ~ ;
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 000
Vertical Section: ~ DepthFrom(Tvb) ~ ~ ~  +Nr§ «giw  Direction
 (usf) (usft) (usft) ( )
oo ) T 7T %00 T " Too0 " TTeo0 T T T TTTasoso T
! i
Survey Program . Date 2011/07/01 |
; §
From To 1‘, .
| {usft) (usft) Survey (Wellbore) ; Tool Name - Description
S S ORI, GOSN e et e e e e e
100 00 . 810 00 Gyro Survey (OH) Keeper Standard erelme Keeperver 10 2
958 00 4,755 00 MWD Survey (OH) MWD MWD - Standard J
Survey O - ’ T ‘ o o o R
Measured ’ . Vertlzcal . Vertical . Dogleg Build Turn
Depth Inclination Azimuth Depth . +N/-S +EI-W Section - Rate Rate Rate
(usft} ) ©) (usft) (usft) (usft) (usft) (°1100usft) (°/100usft) n 00usft)
000 000 000 000 000 000 000 000 000 000
100 00 043 177 02 100 00 -037 002 011 043 043 000
200 00 107 152 94 199 99 -158 046 010 070 064 -24 08
30000 094 142 32 299 97 -306 139 -0 28 023 -013 -10 62
400 00 076 150 18 399 96 -4 29 222 -065 021 -018 7 86
500 00 082 13473 499 95 -537 306 -107 022 006 -15 45
600 00 078 10372 599 95 -6 03 423 -195 043 -0.04 -3101
700 00 096 110 76 699 93 -6 49 567 -315 021 018 704
800 00 094 102 69 799 92 -6 97 726 -4 48 014 -0 02 -8 07
810 00 100 100 85 809 92 -7 00 742 -4 63 068 0 60 -18 40
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'{Company: COG Operatmg LLC Local Co-ordinate Reference: Site Burch Keely Unlt #602
| Project: ‘ Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13" @ 3609 00usft (Cavaloz #1)
! Site: Burch Keely Unit #602 MD Reference: KB Elev (13) @ 3609 00usft (Cavaloz #1)
 Well: .Burch Keely Unit #6502 North Reference: ' Grid \
EWellbore: OH Survey Calculation Method: " Minimum Curvature
'LDesign: "Actual Database: EDM JU|I0 !
Survey o . ’
|
Measured \Lerfical . Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section . Rate Rate Rate
(usft) ) ) (usft) (usft) (usft) (usft) (°I100usft) (°/100usft) " 00usft)
Gyro T|e-in
958 00 071 109 65 957 90 -7 55 955 -6 45 021 -0 20 595
1,053 00 056 120 91 1,052 90 -799 10 51 -720 020 -016 1185
1,116 00 121 164 64 1,115 89 -879 10 95 -7 34 142 103 69 41
1,180 00 1956 196 00 1,179 87 -10 49 10 83 -6 66 174 116 49 00
1,243 00 305 216 08 1,242 81 -1287 9 54 -4 65 221 175 3187
1,305 00 397 1227 10 1,304 69 -15 67 700 -131 183 148 1777
1,367 00 455 235 80 1,366 52 -18 51 339 304 140 094 14 03
1,427 00 512 237 11 1,426 30 -21 30 -082 795 097 095 218
1,491 00 534 239 84 1,490 04 -24 35 -580 13 66 052 034 427
1,553 00 599 246 95 1,651 74 -27 06 -1127 1973 154 105 1147
1,617 00 727 250 47 1,615 31 -2972 -18 16 27 11 210 200 550
1,680 00 709 251 56 1,677 81 -3229 -25 60 34 99 036 -028 173
1,773 00 622 250 54 1,770 19 -3578 -3580 4576 094 -094 -110
1,869 00 6 91 253 82 1,865 56 -39 12 -46 25 56 73 082 072 342
1,970 00 7 30 255 30 1,965 78 -42 44 -58 29 69 18 043 039 147
2,063 00 648 256 65 2,058 11 -45 16 -69 11 80 29 090 -088 145
2,158 00 588 255 39 2,152 56 -47 62 -79 03 90 46 065 -063 -133
2,252 00 607 252 36 2,246 04 -50 34 -88 43 100 22 039 020 -322
2,346 00 736 256 07 2,339 40 -53 30 -99 01 11118 145 137 395
2,441 00 7 38 254 99 2,433 61 -56 34 -110 81 123 32 015 002 -114
2,535 00 725 25376 2,526 85 -569 56 -122 34 135 25 022 -014 -131
2,630 00 729 25116 2,621 08 -63 19 -133 80 147 26 035 004 -274
2,724 00 699 250 56 2,714 36 -67 02 -144 83 158 95 033 -032 -0 64
2,818 00 753 25373 2,807 60 .-70 65 -156 14 170 81 072 057 337
2,912 00 746 254 36 2,900 80 -74 02 -167 93 183 05 011 -007 067
3,007 00 733 25502 2989501 -77 25 -17972 195 24 0186 -0 14 069
3,100 00 729 25500 3,087 25 -80 31 -191 15 207 03 004 -004 -002
3,194 00 . 731 255 42 3,180 49 -83 35 -20270 218 93 . 006 002 045
3,289 00 715 255 88 3,274 74 -86 32 -214 28 230 84 018 -017 048
3,382 00 716 254 65 3,367 01 -89 26 -225 48 242 38 017 001 -132
3,476 00 683 252 51 3,460 31 -92 50 -236 46 253 80 045 -035 -228
3,571 00 661 252 05 3,554 66 -95 88 -247 05 264 91 024 -023 -048
3,634 00 613 253 42 3,617 27 -97 96 -25373 27190 080 -076 217
3,696 00 562 257 51 3,678 94 -99 56 -259 86 278 21 106 -082 6 60
3,758 00 485 257 21 3,740 69 -100 79 -265 38 2838l 124 -124 -048
3,821 00 402 256 93 3,803 50 -101 88 -270 13 288 67 132 -132 -044
3,884 00 325 258 56 3,866 37 -10274 -274 03 292 63 123 -122 259
3,947 00 198 259 05 3,929 30 -103 30 -276 85 295 47 202 -202 078
4,009 00 089 260 31 3,991 28 -103 58 -278 38 297 00 176 -176 203
4,103 00 074 255 33 4,085 27 -103 86 -279 69 298 33 018 -016 -530
4,197 00 089 253 08 4,179 26 -104 22 -280 97 299 66 016 016 -239
4,291 00 101 265 99 4,273 25 -104 49 -282 50 30119 026 013 1373
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Scientific Drilling

Survey Report

'1 Company: COG Operating LLC Local Co-ordinate Reference: Srte Burch Keely Unit #602
: Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3609 00usft (Cavaloz #1)
' Site: Burch Keely Unit #602 MD Reference: KB Elev (13") @ 3608 00usft (Cavaloz #1)
, Well: Burch Keely Unit #602 North Reference: Grd
* Wellbore: OH Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Julio
Survey )
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate " Rate
(usft) ) © (usft) (usft) (usft) (usﬂ) ("/1 00usft) (°I1 00usft) (°I1 00usft)
4,387 00 069 323 12 4 369 24 -104 09 -283 69 302 17 0 90 -0 33 59 51
4,482 00 071 33526 4,464 23 -103 10 -284 28 302 39 016 002 1278
4,574 00 071 329 07 4,556 23 -102 09 -284 81 30255 008 000 -673
4,669 00 068 33223 465122 -101 09 -285 37 30275 005 -003 333
4,705 00 064 33152 4,687 22 -100 72 -285 57 302 81 o1 -011 -197
Last MWD Survey
4,755 00 063 33578 4737 21 -100 23 -285 82 30287 010 -002 852
Projection to Bit
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +EI-W
(usft) (usft) (usft) (usft) Comment
810.00 809 92 -700 742 Gyro Tie-in
4,705.00 4,687 22 -100 72 -28557 Last MWD Survey
4,755.00 473721 -100 23 -285.82 Projection to Bit
Checked By: Approved By Date:
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Scientific Drilling for COG Operating LLC
Site: Eddy County, NM (NAN27 NME)
Well: Burch Keely Unit #602

Wellbore: OH

Design: Plan #3 Gyro Tie-in 7-7/8" Hole

Scientific Drilling

rilling Operations

e ]
Al | I 160 | 1= 1 | | | | |
7 — 60 T T T T T T T -
|Gyro Tie-in| ! ! ! ! ! ! !
200- = 7 G M Azimuths to Grid North
T True North -9 15
o T - Magnetic North: 7.69°
1000 :
Mag Field 7
Strength 48919 OsnT.
1100 Dip Angle 60 66°
: - Date 2011/06/26
Model IGRF2010:
1200 T ’
80
1300
60
1400 ; ; i el
40 T 1Gyro Tie-tnf
1500 20 e = v =
- ° : : > 2 :
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1800 g = -
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00 T i T s 1
52700 220" . o : == e -
o T T i T "
= 2800 L + -
™ LUV L . =+ + T T [ ] * Ll L]
~ T 240 — : : = : .
290 == e e e = x . e
g-ﬂw s : - LI 260 > ' - : : | - - : | :
: 7 H
W 3000 e o . : = o e ; e e e !
% " " -280 - " - -
L3100 —— : : - : ! : r ;
® s . | § = T - 300 - = L i - L LEGEND ‘ 4
S s ! i - T —— - ; T
= 3290 I 1 [l - T [l L] n [ 1 I H - 3
Lt . | B t - -320 - — ! - : — Burch Keely Unit #602, OH, Gyro Survey :
3300 - o] et e : R : T : Burch Keely Unit #602, OH, MWD Survey|=——|=.
300 n T | ' L - - . * 7
LA ! . -340 0 T T [ Plan #3 Gyro Tie-in 7-7/8" Hole
" \ Co— T t = "
3400 : t——— : . i s — : e — :
o === -360H . e B i s : - . ;
n - I \ - ! | — | - ; o o t 1
oo - ‘- - o 360 -340 -320 -300 -280 -260 -240 -220 -200 -180 -160 -140 -120 -100 -80 -60 -40 -20 O 20 40 60 80
1600- i | ] | T West(-)/East(+) (20 usft/in)
36004— = ; — : !
] y 1 I
i | . = WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
3700 h - 1 :
o ¥ s : =| T Name TVD +N/-§ +E/W Northing Easting Latitude Longitude Shape
D i g | | West HL-BK #602 000 -10010 -289.60 66266230 58727320 32°49'17125N  104°2'57 267 W Rectangle (Sides. L 200 00 W0 00)
3800 o I : ; TG1-BK #602 4000.00 -10010 -279.60 66266230 58728320 32°49'17.425N  104°2'57150 W Point
——|- = ! ' T PBHL-BK #602 455000 -10010 -279 60  662662.30  587283.20 32°49'17.125N  104°2'57.150 W Circle (Radius 10 00)
3900 - P A E— o
400015 . — = o It = SECTION DETAILS
T s T T T
4100 — o W - - ; T — Sec MD Inc Az) TVD +N/-S +E/W Dleg TFace VSect Target
= - " | l— g~ : t 1 81000 100 10085 809 92 -7 00 742 000 0.00 -4 63
—(TG1-BK #602) —— : : " 2115000 100 100.85 114987 812 1325 000 0.00 974
4200 T N o — 3155268 716 25287 155161 1618  -730 200 15534 1233
T aa: i : : ? T 43660.58 716 252.87 364309 9353 -25827 000  0.00 27468
e e s e e e £ e et | B = | = 5401842 000 000 400000 -10010 27960 200 180.00 29698 TG1-BK #602
4300 o - T T T 6456842 000 000 455000 -10010 -27960 000 000 29698 PBHL-BK #602
i » T aT . [ l T
_"_"aa . + T . (3 : T T - i [ T T
o~ i = WELL DETAILS. Burch Keely Unit #602
4500 i e — , B — - Ground Level.  3596.00
i |+ B T T o ; +N/-§ +E/-W Northing Easting Latittude Longitude Slot
4600 — : [ : t 7 000 0.00 662762.40 587562 80 32°49' 18108 N 104°2'5 3.870 W
o T T o T ;
4700 71 PBHL-BK #602— — m_— "
i y -
! H it [ y . [N 1 i Il
a0 P e g MWD Survet T : PROJECT DETAILS Eddy County, NM (NAN27 NMBJan. Plan #3 Gyro Tie-in 7-7/8" Hole (Burch Keely Unit #602/0
T " Ky D | T Lo ] s
— e [ | | e | | e = Geodetic System* US State Plane 1927 (Exact solutionCreated By Julio Pina Date 26-Jun-11
4900 - e — ! T T — ¥ Datum* NAD 1927 (NADCON CONUS)
i t + ——|Projection to Bit — |3 Eliipsoid* Clarke 1866 Checked: Date
. e M 183 I R i LR N M L Zone New Mexico East 3001
Al Em— - e e - v —— System Datum Mean Sea Level Reviewed: Date
200 -100 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
. . L X Date.
Vertical Section at 250.30°(100 usft/in) Approved ate
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