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@ Scientific Drilling

— - . . -
Company:  COG Operating LLC { Local Co-ordinate Reference: Site BC Federal #35
Project: ‘ Lea County, NM (NAD27 NME) TVD Reference: .1 Ground Elev @ 3932 00ft (Rig ?)
Site: i BC Federal #35 | MD Reference: Ground Elev @ 3932 00ft (Rig ?)
Well: , BC Federal #35 | North Reference: Gnd
Wellbore: {OH | Survey Calculation Method: Minimum Curvature
Design: EActual { Database: EDM 5000 1 Single User Db
Project {LeaCounty, NM(NADZZNME) _ _—__—— ——— — — " " 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 {BC Federal#35 o T
Site Position: Northing: 662,571 20 ft Latitude: 32°49' 13490 N
From: Map Easting: 659,878 00 ft Longitude: 103° 48' 46 458 W
Position Uncertainty: 000 ft Slot Radius: 0" Grid Convergence: 028°
wel  .[BCFederal #35 - - M R
Well Position +N/-S 000ft Northing: 662,571 20 ft Latitude: 32°49' 13490 N
+E/-W 000 ft Easting: 659,878 00 ft Longitude: 103° 48' 46 458 W
Position Uncertainty 000 ft Wellhead Elevation: ft Ground Level: 3,932 00 ft
Wellbore E, OH - — e uu;
Magnetics Model Name Sample Date Declination Dip Angle Field Strength -
’ ) ) (nT)
IGRF200510 2009/05/07 798 60 77 49,185
Design { Actual e B
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 000
Vertical Section:” Depth From (TVD) +NI-S +EI-W Direction
' (ft) (ft) (ft) i
000 000 000 14 40
'Survey Program . Date 2009/05/07
From To' s .
(ft) (ft) Survey (Wellbore) Tool Name Description )
100 00 2,062 00 Gyro (OH) Keeper Standard Wireline Keeper ver 1 0 2
2,174 00 5,229 00 MWD (OH) MWD MWD - Standard
Survey { B i _: - e |
Measured . Vertical Vertical Dogleg Build Turn
Depth * Inclination Azimuth Depth +N/-S - +El-W Section Rate Rate Rate
(ft) o °) °) ) (ft) (ft) (ft) (ft) (°/100ft) (°/1100ft) (°/100ft)
000 000 000 000 000 000 000 000 000 000
100 00 048 33262 100 00 037 -019 031 048 048 000
200 00 044 32532 200 00 106 -060 088 007 -0 04 -7 30
300 00 033 316 55 299 99 158 -102 128 012 -011 -877
400 00 036 3362 399 99 206 -104 173 043 003 77 07
|
500 00 039 2571 499 99 262 072 236 006 003 =791
600 00 041 19 54 599 99 327 -046 305 005 002 617
700 00 032 3188 699 99 384 -019 367 012 -009 12 34
800 00 040 36 15 799 98 4 36 017 426 008 008 427
900 00 044 3719 899 98 495 0 60 494 004 004 104
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Scientific Drilling
%}‘VCODCHO Survey Report %@) Scientific Drilling

Company: éCOG Operating LLC i Local Co-ordinate Reference: ; Site BC Federal #35
Project: ; Lea County, NM (NAD27 NME) f TVD Reference: g Ground Elev @ 3932 00ft (Rig ?)
Site: { BC Federal #35 MD Reference: f Ground Elev @ 3932 00ft (Rig ?)
Well: %BC Federal #35 i North Reference: | Grd
Wellbore: {OH { Survey Calculation Method:- Minimum Curvature
Design: EActual u Database: i E EDM 5000 1 Single Uffj Db B
Survey i . ,,,: _:M :___- i
Measured , B *Vertical . Vertical Dogleg Build . Turn
Depth Inclination Azimuth Depth +N/-§ +EI-W ' Section | Rate Rate | Rate
() e © (f) (ft) (ft) " (°/100ft) (°1100ft) (°/100ft)
1,000 00 037 3501 999 98 552 102 560 007 -007 -218
1,100 00 044 3528 1,099 98 610 143 626 007 007 027
1,200 00 052 48 77 1,199 97 671 199 699 014 008 13 49
1,300 00 058 4672 1,299 97 7 36 270 780 006 0086 -205
1,400 00 077 54 18 1,399 96 810 361 874 o221 019 7 46
1,500 00 096 47 11 1,499 95 906 477 996 022 019 -707
1,600 00 114 54 19 1,599 93 1021 619 1143 022 018 708
1,700 00 134 5227 1,699 91 1151 792 1312 020 020 -192
1,800 0C 138 5220 1,799 88 12 96 980 14 99 004 004 -007
1,900 00 133 6156 1,899 85 14 25 177 1673 023 -005 9 36
2,000 00 125 62 81 1,999 83 1530 1376 18 25 008 -008 | 125
2,062 00 115 57 58 2,061 81 16 95 14 89 1915 024 -016 -8 44
Gyro Tie-in _ o L ’ . . 3 ‘ . .
2,174 00 100 65 05 217379 16 96 1672 20 59 018 -013 667
2,268 00 226 3189 2,267 76 18 88 18 45 2288 162 134 -35 28
2,363 00 315 1150 2,362 65 2303 19 96 27 27 137 094 -21 46
2,458 00 288 875 2,457 52 27 95 20 84 3225 032 -028 -289
2,554 00 306 1123 2,553 39 3284 2171 3721 023 019 258
2,649 00 358 942 2,648 23 38.26 2269 4270 056 055 -191
2,744 00 332 1153 2,743 06 43 88 2372 48 40 030 -027 222
2,839 00 270 123 2,837 93 48 81 24 32 53 32 086 -065 -10 84
2,933 00 369 130 293178 54 05 24 44 58 43 105 105 007
2,965 00 367 538 2,963 72 56 10 24 55 60 44 082 -006 1275
3,060 00 388 18 06 3,058 51 6218 2584 6665 090 022 1335
3,155 00 296 19 34 3,153 34 67 55 27 65 7230 097 : -097 135
3,250 00 440 14 89 3,248 14 73 39 29 39 78 39 154 152 -4 68
3,346 00 373 1576 3,343 90 79 95 3119 85 20 070 -070 09
3,441 00 345 20 15 3,438 71 8561 33 01 9113 041 -029 462
3,636 00 4.93 8 56 3,533 46 92 33 34 60 98 03 179 156 -12 20
3,631 00 476 10 36 3,628 12 100 24 3592 106 03 024 -018 189
3,726 00 478 1145 3,72279 108 00 3742 113 91 010 002 115
3,821 00 4 51 13 64 3,817 48 115 51 3908 121 60 034 -028 231
3,917 00 428 358 24 3,913 20 12276 39 86 128 81 125 -024 -16 04
4,011 00 390 35279 4,006 96 129 43 3935 13516 058 -040 -580
4,106 00 449 784 4,101 71 136 32 39 46 14185 131 062 1584
4,201 00 419 938 4,196 44 143 43 4053 149 00 034 -032 162
4,233 00 414 7 40 4,228 35 14573 40 87 151 32 048 -016 -6 19
4,328 00 524 088 4,323 03 163 47 41 38 158 94 128 116 -6 86
4,423 00 505 354 79 4,417 65 16197 4106 167 09 061 -0 20 -6 41
4,518 00 443 1335 451233 169 71 4153 174 70 173 -0 65 19 54
4,581 00 468 131 4,575 13 174 58 42 68 17970 040 040 -038
4,676 00 4 59 1367 4,669 82 182 04 44 45 187 38 011 -0 09 059
4,772 00 404 948 4,765 55 189 11 45 92 194 59 066 -057 -4 36
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L"@\ Scientific Drilling

- - e ; - - T
Company: !COG Operating LLC j Local Co-ordinate Reference: i Site BC Federal #35
Project: : Lea County, NM (NAD27 NME) ; TVD Reference: i Ground Elev @ 3932 00ft (Rig ?)
Site: | BC Federal #35 i MD Reference: { Ground Elev @ 3932 00ft (Rig ?)
Well: %BC Federal #35 .North Reference: ; Grd
Wellbore: {OH | Survey Calculation Method: i Minimum Curvature
Design: {Actual { Database: { EDM 5000 1 Single User Db
[ —_ v |y o i+ ot i ot & A = —hasn ks st e Ve sh W wa swad s o
Survey LT
Measured Vertical Vertical Dogleg Build _ _Turn
Depth Inclination Azimuth Depth +N/-S +EI-W | Section - Rate Rate Rate
(ft) ©) ) (ft) (ft) {ft) (fY) (°/100ft) (°/100ft) (°/1001t)
4,867 00 361 391 4,860 34 195 40 46 67 200 86 060 -045 -586
4,962 00 284 430 4,955 19 20073 47 05 206 12 081 -0 81 041
5,057 00 191 840 5,050 10 204 64 47 46 21001 099 -098 432
5,152 00 139 35378 5,145 06 207 35 47 57 21267 070 -0 55 -15 39
5,184 00 167 175 5,177 05 208 20 47 54 213 49 110 088 24 91
Last MWD Survey i f
5,229 00 167 175 522203 209 51 47 58 21477 000 000 000
Projection to Bit
Design Annotations [ - o o - o
Measured Vertical Local Coordinates
Depth Depth +N/-S +EI-W
{ft) (ft) () . {ft) Comment
2,062 00 2,061 81 15 95 1489 Gyro Tie-in
5,184 00 5,177 05 208 20 47 54  Last MWD Survey
5,229 00 5,222 03 209 51 47 58  Projection to Bit
Checked By Approved By. Date

2009/05/07 2.07-53PM
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Scientific Drilling for COG Operating LLC

.\\V Sitef Lea County, NM (NAD27 NME) k
= COMNCHO e, G 8 () scientifc Driling

Design: Plan #4 vs Actual - 7 7/8" Hole
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South({-}/North(+) (10 ft/in)

Azimuths to Grid North
True North: -0.28°
Magnetic North: 7.70°~

Magnetic Field Z
Strength 49184 7snT _
Dip Angle 60 77°-
Date- 2009/05/07
Model: IGRF200510

o
=3

AZIMUTH CORRECTIONS N
ALL AZIMUTHS MUST BE CORRECTED TO GRID 3
GRID CORRECTIONS MUST BE APPLIED BEFORE PLOTTING ~
To convert a Magnetic Direction to a Grid Direction, Add 7.70°
To convert a True Direction to a Grid Direction, Subtract 0.28° -
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West(-)/East(+) (10 ft/in)

1

bl Il ool bl hnchall Bad

WELLBORE TARGET DETAILS (MAP CO-ORDINATES)

- Name TVD +N/-S +E/-W Northing Easting Latitude Longitude Shape

North HL-BC Fed #35 000 200 00 -120  662771.20 659876 80 32°49' 15469 N103°48' 46.460 W Rectangle (Sides. L0.00 W100.00)
" West HL-BC Fed #35 000 200 00 -120 66277120 653876 80 32°49' 15469 N103°48' 46.460 W Rectangle (Sides. L300.00 W0.00)
7 PP-BC Fed #35 5300.00 210.00 48 80 662781 20 659926 80 32°49' 15 565 N103°48' 45874 W  Point
—- PBHL-BC Fed #35 6950 00 210 00 48 80 662781 20 659926 80 32°49' 15.565 N103°48' 45874 W Point

SECTION DETAILS

-| Sec MD Inc Az TVD +N/-§ +E/W Dleg TFace VSect Target
1 3726 00 4.78 1145 372279 108.00 37.42 0.00 000 11391
2 3898 67 402 599 389495 121.08 39.48 0.50 -15367 127.09
3 5038 46 402 599 5031.93 20063 47.82 0.00 0.00 206.22
4 5306.75 0.00 000 5300.00 210.00 4880 1.50 18000 21554 PP-BCFed #35
5 6956 75 000 000 6950.00 21000 48.80 0.00 0.00 215.54 PBHL-BC Fed #35

WELL DETAILS: BC Federal #35

Ground Level: 3932.00
+N/-S +E/-W Northing Easting Latittude Longitude Slot
000 0.00 662571 20 659878.00 32°49'13490N  103°48' 46458 W
N T n PROJECT DETAILS: Lea County, NM (NAD27 NME) Plan. Plan #4 - 7 7/8" Hole (BC Federal #35/0H)
- [BC Federal 439 - System: US State Plane 1927 (Exact solution) Created By Julio Pina Date. 07-May-09
e - -~ - - Datum: NAD 1927 (NADCON CONUS) .
| ."[PBHL-BC Fed #35 5 B ool Ellipsoid: Clarke 1866 Checked Date:
— T — — T — T Zone: New Mexico East 3001 .
""" = ‘ ‘ 5 I e N L N Iy P e s EP P A Mean Sea Level Reviewed Date:
-400 -200 © 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

2'5(')0 System Datum:
Vertical Section at 14 46°(200 ft/in) Approved: Date:




