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Scientific Drilling

recfional Drlling Operations
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| Company: COG Operating LLC Local Co-ordinate Reference: " Stte Burch Keely Unit #666
Project: + Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3585 00usft (Cavaloz #3) ‘
| Site: Burch Keely Unit #666 MD Reference: KB Elev (13") @ 3585 00usft (Cavaloz #3) i
| Well: "Burch Keely Unit #666 North Reference: . Grd .
i Wellbore: ;OH Survey Calculation Method: Minimum Curvature ‘
| Design: Actual Database: EDM-Julio :
e o e et e e e A e G b e s e e e o e o e R e o Cn  en o e JR
Project Eddy County, NM (NAN27 NME) o i ) ) )
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 Unt#666 ) ’ T T
Site Position: Northing: 657,245 50 usft | atitude: 32°48'23434N
From: Map Easting: 590,597 60 usft Longitude: 104°2' 18486 W
Position Uncertainty: 000 usft Slot Radius: 13-3/16 " Grid Convergence: 016 °
Well Buri:h Kee!y\Uﬁlt #666 B . ) } )
Well Position +N/-S 0 00 usft Northing: 657,245 50 usft Latitude: 32°48' 23434 N
+EI-W 0 00 usft Easting: 590,597 60 usft Longitude: 104°2' 18486 W
Position Uncertainty 0 00 usft Wellhead Elevation: usft Ground Level: 3,572 00 usft
Wellbore oH o o o ) ' o
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
i ) ) (nT)
B IGRF2010 201105117 786 s085 4822
Design Actual a i ) 1 - B ) ) . '_
Audit Notes: \
Version: 10 Phase: ACTUAL Tie On Depth: 000
Vertical Section: ~_ DepthFrom (TVD)  +Ni§  +eilw  Direction
(usft) {, (usft) (usft) ©)
) T T e/ T 000 000 000 T “3.3—674~ T T
!
1Survey Program Date 2011/05/22
H From To Y
! (usft) (usft) Survey (Wellbore) Tool Name Description
T WU-V?O*O-E)‘C.)— 770 00 G_yro Survey (OH; T Keeper Standar&VVlrehne Keeper ver 1 0 2M
933 00 4,770 00 MWD Survey (OH) MWD MWD - Standard
- - ~ - - ~ - - -]
Survey - o o R _ : B :
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/I-W Section Rate Rate Rate
(usft) © © {usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/1100usft)
000 000 000 000 000 000 000 000 000 000
100 00 010 21257 100 00 -007 -005 -0 04 010 010 000
200 00 044 27170 200 00 -014 -048 012 040 034 5913
300 00 018 344 66 300 00 003 -090 047 042 -026 7296
400 00 033 9 61 400 00 046 -090 085 018 015 24 95
500 00 037 1214 499 99 106 -078 131 004 004 2.53
600 00 066 5473 599 99 171 -024 160 046 029 4259
700 00 164 50 12 699 97 296 133 1.91 098 098 -4 61
770 00 204 5113 769 93 438 306 228 057 057 144
797 00 196 50 00 796 92 498 379 243 032 -028 -4 20
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Company: .COG Operating LLC  Local Co-ordinate Reference: . Site Burch Keely Unit #666
Project: Eddy County, NM (NAN27 NME) . TVD Reference: - KB Elev (13") @ 3585 00usft (Cavaloz #3) )
Site: Burch Keely Unit #666 MD Reference: KB Elev (13') @ 3585 00usft (Cavaloz #3) ]
well: Burch Keely Unit #666 . North Reference: Grd i
Wellbore: ‘OH Survey Calculation Method: Mintmum Curvature ,
LDesign: Actual " Database: EDM-Julio \
Survey B 4—_ 1 _ o ) .. R ‘ S . ““ —_ . F
Measured . Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
Gyro Tie-in
933 00 160 4270 932 85 7 88 687 341 032 -027 -537

1,028 00 177 46 00 1,027 81 987 882 417 021 018 347

1,090 00 165 50 16 1,089 78 1111 10 20 4 56 028 -019 671

1,153 00 195 27 21 1,162 75 1264 1138 530 123 048 -36 43

1,216 00 289 1254 1,215 70 1515 1222 7 05 178 149 -23 29

1,280 00 345 460 1,279 60 18 64 1272 983 111 088 -12 41

1,342 00 398 35265 1,341 47 2263 1260 13 36 151 085 -19 27

1,405 00 448 33716 1,404 30 27 07 1136 17 82 197 079 -24 59

1,468 00 522 33170 1,467 07 3186 9 05 2313 138 117 -8 67

1,531 00 610 326 60 152977 3718 585 29 33 161 140 -810

1,594 00 712 323 20 1,592 35 4310 166 36 55 173 162 -5 40

1,657 00 i 6 95 32184 1,654 87 49 22 -303 44 20 038 -027 -216

1,720 00 655 320 19 1,717 44 54 98 -768 5151 071 -063 -262

1,783 00 658 32225 1,780 02 60 60 -1220 58 62 038 005 327

1,846 00 625 32379 1,842 63 66 22 -16 43 65 61 059 -052 244

1,909 00 6 56 326 29 1,905 23 7198 -20 45 7261 0 66 049 397

1,973 00 7 32 328 17 1,968 77 78 48 -24 63 80 33 124 119 294

2,068 00 694 32549 2,063 03 88 35 -3108 92 10 053 -0 40 -282

2,162 00 6 56 325 31 2,156 38 97 45 -37 35 103 11 040 -040 -019

2,256 00 696 327 21 2,249 73 106 65 -43 48 114 15 049 043 202

2,351 00 6 81 328 59 2,344 04 116 30 -49 54 125 52 024 -016 145

2,477 00 6 56 327 98 2,469 18 128 78 -57 25 140 18 021 -0 20 -048

2,571 00 729 327 19 2,562 50 138 34 -63 33 151 51 078 078 -084

2,665 00 732 327 88 2,655 73 148 42 -69 75 163 45 010 003 073

2,761 00 741 320 64 2,750 94 158 39 -76 92 175 66 097 009 -7 54

2,856 00 753 32082 2,845 14 167 95 -84 74 187 85 013 013 019

2,949 00 728 32674 2,937 36 177 60 -9182 199 74 086 -027 637

3,044 00 714 326 31 3,031 61 187 55 -98 40 21164 016 -015 -0 45

3,138 00 6 61 32590 3,124 94 196 89 -104 67 222 87 057 -056 -0 44

3,232 00 6 54 326 60 3,218 32 205 84 -110 65 233 60 011 -007 074

3,327 00 6 35 327 27 331272 21477 -116 47 244 25 022 -020 071

3,421 00 628 328 03 3,406 15 223 51 -122 00 254 58 012 -007 081

3,515 00 654 324 00 3,499 56 23220 -127 87 265 04 055 028 -4 29

3,610 00 652 323 36 3,593 94 240 91 -134 27 27578 008 -002 -067

3,704 00 599 320 47 3,687 38 248 97 -140 58 285 91 066 -0 56 -307

3,768 00 564 31908 3,751 05 253 92 -144 76 292 29 059 -055 -217

3,830 00 499 320 76 381279 258 31 -148 47 297 94 108 -105 271

3,892 00 373 32110 3,874 61 26197 -151 44 302 59 203 -203 055

3,955 00 246 324 01 3,937 51 264 66 -153 52 30596 203 -202 462

4,017 00 136 33945 3,999 48 266 43 -154 56 308 01 194 -177 24 90

4,081 00 044 697 4,063 47 267 38 -154 80 308 96 155 -144 4300

4,143 00 012 95 89 4,125 47 267 61 -154 70 309 1 073 -052 143 42-
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{ Company: COG Operating LLC Local Co-ordinate Reference: Site Burch Keely Unit #666
Project: Eddy County, NM (NAN27 NME) ' TVD Reference: . KB Elev (13') @ 3585 00usft (Cavaloz #3) |
Site: _Burch Keely Unit #666 * MD Reference: KB Elev (13') @ 3585 00usft (Cavaloz #3) !
} Welk: . Burch Keely Unit #666 North Reference: , Grd
Wellbore: OH . Survey Calculation Method: Minimum Curvature :
1 Design: Actual . Database: " EDM-Julio !
Survey ’ ’ ) B o | ’ i
Measured Vertic“’al . Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +EI-W Section Rate Rate Rate
(usft) ©) ) (usft) (usft) {usft) (usft) (°/100usft) (°/100usft) (°/100usft)
iy s et et iy i, T S, S e ey — s it Semee =  wmr m e e — — o e e . S e e % s ot A= . oo e e s 7 e e n = e s ——
4,238 00 045 359 14 4,220 47 267 97 -154 61 309 38 050 035 -101 84
4,332 00 030 6177 4,314 47 268 46 -154 40 309 69 044 -016 66 63
4,426 00 071 142 43 4,408 46 268 11 -153 83 309 11 077 044 85 81
4,520 00 083 128 86 4,502 46 267 23 -152 94 307 90 023 013 -14 44
4,614 00 073 120 06 4,596 45 266 50 -151 89 306 74 017 -011 -9 36
4,678 00 076 129 08 4,660 44 266 03 -151 21 305 99 019 005 14 09
4,723 00 095 121 26 4,705 44 265 64 -150 66 305 39 049 042 -17 38
Last MWD Survey
4,770 00 083 118 62 4,752 43 265 28 -150 03 304 76 027 -026 -562
Projection to Bit
Design Annotations ’ i ) B -
Measured Vertical deal Coordinates
Depth Depth +N/-S ‘\ +El-W
(usft) (usft) (usft) | {usft) Comment
797 00 796 92 498 379 Gyro Tie-in
4,723 00 4,705 44 265 64 -150 66 Last MWD Survey
4,770 00 4,752 43 ' 265 28 -150 03  Projection to Bit
Checked By Approved By Date:
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Scientific Drilling for COG Operating LLC
Eddy County, NM (NAN27 NME)

Site:
&\\W Well: Burch Keely Unit #666
a Wellbore: OH
Plan #3 vs Actual 7-7/8" Hole

Design:

Scientific Drilling

irectional Drilling Operations

o -~ T T T T T T T
800 : 400 . i T T = ! T
P ool o | | | | e A
900 180 - 7T6m Azimuths to Grid North =~
— - - — === True North: -0 16°-— |
- | | — L= T T S Magnetic North. 7.70
1000 360
= = o Magnetic Field —_
- ——| ~i—=|= Strength: 48922.2snT -
1100 " 340 Dip Angle: 60.65°—
- o Date* 2011/05/1
— - ool (o Model IGRF201
1200 - 320 —
ey - = 20
1300 —— 200 ; pout
300
1400 280 - =
280 —
15001 —— 260 — =T
260
1600 240 — =
1700 S 220 -
\ Pl ool
1800 1 200
5 _ 200 =
1900 \ £ ==
1300 \ 2 180 T
- \ e =
2000 Vi 3 p
20007 — 1 o 160
- N
P L=
2100 T 140
—== e iy by £ = ===
sao0f == £ =EE
2007—— - 120 il Enndan
= - ~Z'T"~ e '
2300 £ 100 \
Mt = S
24001 — B 4 N\, =
— —== == 80— N —
2500 A §
L0000 N
60 \
EZuGG p— 40 \
= - ——|— —| \
N \ -
@ 2700 B 20 —\
Py -
S ,g00l—— —_— R~
¥ 2800 0 :
= — o
= Bomun | — : 0y
8.2900 .20 : -
(=] b T
= 3000 : {Gyro Tie-n— —-—|
T 30001 —— — 40 -
R —\ 1 =
S 3100 — ! -60 LEGEND
I . - 1 v —-
3 === ===
= 3200 20
== ““’“‘ [oosy " hd I Burch Keely Unit #666, OH, Gyro Survey
200 = 5 L Burch Keely Unit #666, OH, MWD Survey
3300
= ‘E = -100 —e—Plan #3 7-7/8" Hole
2400 Y - e - T =
3400 \ 120 — ! ! f t ——f
T 1 I 1 ) ) ) I ) | ) | 1
1 | 1} | 1| ) ) | |
3500 : — - y v v T + v + ' - :
\= -280 -260 -240 -220 -200 -180 -160 -140 -120 -100 -80 -60 -40 -20 O 20 40 60 80 100 120 140
3600= %‘ : . West(-)/East(+) (20 usft/in)
- = - ‘|l —— WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
3700
— e Name TVD +N/-S  +E)-W Northing Easting Latitude Longitude Shape
o ) s TG1-BK #666 4000 00 262.70 -150 80 657508 20 530446 80 32°48' 26 038 N 104°2'20245W Point
3800 PBHL-BK #666 4800 00 262.70 -150 80 657508 20 590446 80 32°48' 26.038 N 104°2' 20245 W Curcle (Radius 10 0 0)
3900
4000 . SECTION DETAILS
4100 Sec MD Inc Az TVD +N/-S +E/'W Dleg TFace VSect Target
] o~ 1 77000 204 51.13 769.93 438 3.06 0.00 000 228
e ~ 21150.00 204 51.13 1149.69 12 87 13 60 000 0.00 440
4200 1TG1-BK #666/ - 3149702 679 32547 1495.81 33.68 677 200 -10262 2584
- > . 4367773 679 32547 3661.22 24614 -139 41 0.00 0.00 28287
nn Lo 54017.31 000 0.00 4000.00 26270 -15080 200 18000 30291 TG1-BK #666
4300 6481731 000 0.00 4800.00 26270 -15080 000 000 30291 PBHL-BK #666
4400 - . .
" T WELL DETAILS. Burch Keely Unit #666
4500 . Ground Level: 3572.00
i T +N/-S +E/-W Northing Easting Latittude Longitude Slot
4600 “‘ 000 0.00 657245.50 580597.60 32°48'23434 N 104°2'1 8486 W
47001 t ‘ + - = | -|Last MWD au..:,l,, : | ;
L ) < | | 3
: |t} I : : 1
4800 = - n— = | ‘l n'il ; ™ PROJECT DETAILS: Eddy County, NM (NAN27 NME)  Pian. Plan #3 7-7/8" Hole (Burch Keely Unit #666/0H}
" T o +(Froj 0 Biy t v
T o : .- oo - ! b Geodetic System. US State Plane 1927 (Exact solutionkCreated By' Jullo Pina Date: 17-May-11
4900 ——HPBHL-BK x“é,* — - : - = Datum: NAD 1927 (NADCON CONUS)
— T s T = (I o Ellipsoid: Clarke 1866 Checked. Date.
crnn | | : LA T Zone: New Mexico East 3001
hand T ! 2 - System Datum: Mean Sea Level Reviewed. Date.
<200 100 © 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300

Vertical Section at 330.14°(100 usft/in) Approved Date:




