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Survey Report

‘%@ Scientific Drilling

i B T T
Company: t COG Operating LLC i Local Co-ordinate Reference: ' Site MC Federal #33
Project: "Lea County, NM (NAD27 NME) { TVD Reference: ' - ’ ' Ground Elev @ 4029 40ft (Basic #38)
Site: ;MC Federal #33 | MD Reference: * Ground Elev @ 4029 40ft (Basic #38)
Well:, «MC Federal #33 . North Reference: * 1 Gnd
Wellbore: -.OH . Survey Calculation Method: « Mintmum Curvature
. H .
Design: jActua! 1 Database: : EDM 5000 1 Single User Db
|Project Lea County, NM (NAD27 NME) - e - o
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
Isite, . MC Federal #33 i T '"' T
Site Position: Northing: 661,015 20 ft Latitude: 32°48'57375N
From: Map Easting: 673,994 00 ft Longitude: 103°46' 1 143 W
Position Uncertainty: 000 ft Slot Radius: o" Grid Convergence: 031°
Well; \MC Federal #33 3
Well Position +N/-S 000 ft Northing: 661,015 20 ft Latitude: 32°48'57 375N
+E/-W 000 ft Easting: 673,994 00 ft Longitude: 103°46' 1143 W
Position Uncertainty 000 ft Wellhead Elevation: ft Ground Level: 4,029 40 ft
[Wellbore . "OH ;
Magnetics) ModellName) -Sample:Date)  Declination; Dip-Angle: FieldiStrengthy
oL e o - 3 () (nim)
IGRF200510 2009/07/23 794 6077 49,166
Design ““Actual T
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 000
VerticaliSection:, -DepthiFrom)(jTV.D)) +NI:S) +ELW; Direction:
- B i) * (ft) (ft) )
000 000 000 334 97
Survey;Program - " Dater 2000/07/23
From). Toy T ' '
(ft)) S (fh- - . Surveyy(Wellbore)) ToollName: Description;
100 00 2,061 21 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 10 2
2,136 00 7,138 00 MWD Survey (OH) MWD MWD - Standard
Survey; __ 1
Measured) ) Vertical! . . 'Vertical} Dogleg; Build) Turm )
- Depth Inclination; . Azimiuths ~ Depth) - +NIS) +ELW Section Rate: " Ratey Rate)
(ftp [t¢)) iy} (fe)) ) (ft) U (7/100ft)) (PHoofty - (7/M00ft)
000 000 000 000 000 000 000 000 000 000
100 00 012 36 26 100 00 008 006 005 012 012 000
200 00 009 14112 200 00 o1 017 002 017 -003 104 86
300 00 012 23599 300 00 -001 014 -007 016 003 94 87
400 00 021 357 65 400 00 01 004 008 029 009 121 66
500.00 0.08 168 09 500.00 023 005 019 029 -013 170 44
600 00 017 349 22 600 00 030 003 026 0.25 009 -178 87
700 00 024 208 700 00 066 001 059 008 007 12 86
800 00 026 35121 800 00 109 -001 100 005 002 -10 87
900 00 034 33271 900 00 158 -0 18 151 012 008 -18 50
:2009/07/23 i8:35:05AM IRage .2 (COMPASS 5000 1 [Build 41



= CONCHO

Scientific Drilling
Survey Report

L";) Scientific Drilling

Company: TCOG Operating LLC ’ Local Co-ordinate Reference: E Site MC Federal #33

Project: ‘Lea County, NM (NAD27 NME) ; TVD Reference: « Ground Elev @ 4029 40ft (Basic #38)

Site: ' "MC Federal #33 1 MD. Reference: { Ground Elev @ 4029 40ft (Basic #38)

Well: EMC Federal #33 1 North.Reference: ' , Grid

Wellbore: OH x Survey, Calculation Method: a , Minimum Curvature

Design: Actual ; Database:, ' . EDM 5000 1 Single User Db

— = = =

(Survey, I e e g 2 e e et e e

Measured' - Vertical' . Vertical! Dogleg - Build: Turn:
Depth: Inclination: Azimuth, Dgptli: +NI:S, +EIW!  Section Rate: Rate Rate

; (Ft) -0 ) .y () (6 (ft) (1100f/)  (100fty (1100ft), -
1,000 00 035 359 62 999 99 215 -032 208 016 001 26 91
1,100 00 019 3130 1,099 99 260 -024 245 021 -016 3168
1,200 00 002 153 95 1,199 99 272 -0 14 253 020 -017 122 65
1,300 00 029 101 20 1,299 99 266 011 236 028 027 -5275
1,400 00 023 18275 1,399 99 241 035 203 034 -0 06 8155
1,500 00 050 110 67 1,499 99 205 075 154 048 027 -72 08
1,600 00 090 114 53 1,599 98 157 187 063 040 040 3 86
1,700 00 107 86 37 1,699 97 131 352 -030 051 017 -28 16
1,800 00 153 78 45 1,799 94 163 576 -096 049 046 -792
1,900 00 183 65 83 1,899 90 255 852 -129 047 030 -12 62
2,000 00 197 64 54 1,999 84 395 11.53 -130 015 014 -129
2,061 21 195 62 40 2,061 02 488 1341 -125 012 -003 -350

Gyro Tiesin T o o R T

2,136 00 172 5395 213577 613 1544 -098 047 -0 31 -11 30
2,231 00 306 24 32 2,230 69 928 1764 095 187 141 -3119
2,327 00 454 1382 2,326 48 15 31 19 60 558 170 154 -10 94
2,422 00 632 357 43 2,421 05 24 18 20 26 13 34 247 187 -17 25
2,517 00 822 34102 2,515 29 3583 17 82 24 93 294 200 <1727
2,612 00 871 332 29 2,609 26 48 62 1227 38 87 145 052 -919
2,707 00 8 60 33345 2,703 18 6134 575 53 15 022 -012 122
2,803 00 899 33160 2,798 05 74 36 -103 67 81 050 0 41 -193
2,898 00 949 33318 2,891 82 87 88 -809 8305 059 053 166
2,993 00 913 328 18 2,985 57 101 27 -15 60 98 36 093 -038 -5 26
3,088 00 874 33101 3,079 42 113 89 -23 07 113 05 062 -041 298
3,183 00 938 33286 3,173 23 127 20 -30 10 127 99 074 067 195
3,278 00 989 33030 3,266 89 14117 -37 68 143 85 070 054 -269
3,374 00 944 330 24 3,361 53 16517 -45 67 169 92 047 -047 -0 06
3,469 00 907 33174 3,455 29 168 53 -53 08 175 16 046 -039 158
3,564 00 1013 33169 3,548 96 182 48 -60 59 190 97 112 112 -0 05
3,659 00 10 02 33193 3,642 50 197 12 -68 44 207 57 012 -012 025
3,754 00 981 33194 3,736 08 21156 -76 14 223 90 022 -022 001
3,849 00 982 33240 3,829 69 225 88 -83 70 24008 008 001 048
3,945 00 980 33270 3,924 28 240 39 -9124 256 42 006 -002 031
4,040 00 925 327 62 4,017.97 254 03 -99 03 27207 106 -0 58 -5 35
4,135 00 887 32777 411179 266 67 -107 03 286 91 040 -040 016
4,230 00 8 58 329 81 4,205 69 278.99 -114 50 30123 045 -031 215
4,325 00 965 33300 4,299 49 292 21 -121 68 316 25 125 113 336
4,420 00 947 333 55 4,393 17 306 30 -128 77 33202 021 -019 058
4,516 00 ‘864 327 14 4,487 97 319 43 -136 20 347 06 136 -0 86 -6 68
4,611 00 855 326 11 4,581 91 33129 -144 01 361 11 019 -009 -108
4,706 00 902 33068 467579 343 64 -151 60 375 51 089 049 481
4,801 00 904 33042 4,769 62 356 63 -158 93 390 38 005 002 -027
4,896 00 907 329 70 4,863 43 369 58 -166 39 405 27 012 003 -076
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Scientific Drilling

£ CONCHO Survey Report ) scentic Diling

Company: ’ ECOG Operating LLC : Local Co-ordinate keference:‘ ’ : Site MC Federal #33
Project: ;Lea County, NM (NAD27 NME)  TVD Reference: - * Ground Elev @ 4029 40ft (Basic #38)
Site: {MC Federal #33 } MD Reference: f Ground Elev @ 4029 40ft (Basic #38)
Well: 'MC Federal #33 | North Reference: j Grd
Wellbore: "OH ! Survey Calculation Method: § Minimum Curvature
Design: *:Actual , Database: ' * EDM 5000 1 Single User Db
e - 5 s R e o]
Survey' — T T T
Measured! . . ~ Verticali . an Vertical Dogleg, . Build! Turn:
Depth: Inclination. Azimuth Depth: +NI-S! +EW, Section. - Rate " Rate Rate.
(ft)r ©) (9] (fty (), : (ft): t{fty (°1100fty ($1100ft). (°1100ft)y
4,991 00 833 33472 4,957 34 38227 -173 11 419 61 112 -078 528
5,086 00 702 33347 5,051 49 393 69 -178 64 432 30 139 -138 -132
5,182 00 470 33070 5,146 98 402 37 -183 18 44208 243 -242 -289
5,278 00 295 34295 5,242 76 408 16 -185 83 448 45 200 -182 1276
5,372 00 395 34073 5,336 59 413 53 -187 61 454 07 107 106 -2 36
5,435 00 382 340 81 5,399 45 417 56 -189 02 458 32 021 -021 013
5,498 00 324 32470 5,462 33 42100 -190 74 462 16 181 -092 -25 57
5,595 00 367 32678 5,659 15 425 83 -194 02 467 93 046 044 214
5,690 00 3 56 328 44 5,653 96 430 89 -197 23 473 87 016 -012 175
5,785 00 358 327 88 5,748 78 435 91 -200 35 47974 004 002 -0 59
5,880 00 381 327 95 5,843 58 44110 -203 60 485 82 024 024 007
5,975 00 275 33610 5,938 43 445 86 -206 20 491 23 122 -112 858
6,070 00 338 327 67 6,033 29 450 31 -208 62 496 28 081 066 -8 87
6,165 00 3565 326 48 6,128 12 455 13 -21174 501 97 019 018 -125
6,261 00 314 33703 6,223 95 460 02 -214 41 507 54 077 -043 10 99
6,354 00 307 33778 6,316 82 464 68 -216 35 512 57 0.09 -008 081
6,449 00 319 33767 6,411 67 469 48 -218 31 51775 013 013 -012
6,545 00 319 33970 6,507 53 474 45 -220 26 523 08 012 000 211
6,670 00 337 339 57 6,632 32 481 16 -222 74 530 21 014 014 -010
6,733 00 323 340 19 6,695 22 484 56 -223 99 533 82 023 -0 22 098
6,828 00 290 33393 6,790 08 489 24 -225 96 538 89 049 -035 -6 59
6,923 00 285 336 94 6,884 96 493 57 -227 94 543 65 017 -005 317
7,018 00 294 337 50 6,979 84 497 99 -22979 548 45 010 009 059
7,091 00 295 33525 7,05274 50143 -23130 552 20 016 001 -308
MWD Survey T ' D T ;
7,138 00 295 335 25 7,099 68 503 63 -232 31 554 62 000 000 000
Projection to Bit __ T L .
D’esign\A'nnotatior;ss Y . o *“_7 _ i ] . .
Measured) - Verticall ' localiCoordinates)
Deptti . Depth . +NES) “ELW] .
. {ft) ooy T () (f) . Comment .
2,081 21 2,061 02 4 88 1341  Gyro Tie-in
7,091 00 7,052 74 501 43 -23130 MWD Survey
7,138 00 7,099 68 503 63 -232 31  Projection to Bit
Checked By Approved By: Date-

2009/07/23 8°35:05AM IRage -4 (COMPASS '5000. 1 [Build 41



= CONCHO

Scientific Drilling for COG Operating LLC
Site: Lea County, NM (NAD27 NME)

Well:

MC Federal #33

Wellbore: OH
Design: Plan #4 vs Actual - 7 7/8" Hole

@ Scientific Drilling

Azimuths to Grid North " { ™.
True North: -0.31°_
Magnetic North 7 63

Magnetic Field
Strength: 49166.1snT -
Dip Angle. 60.77° |
Date 2009/07/23 |
Model' IGRF200510 .~
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South(-}/North(+) (50 ft/in)

LEGEND

MC Federal #33, OH, Gyro Survey
MC Federal #33, OH, MWD Survey
wet-Plan #4 - 7 7/8" Hole
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i West(-)/East(+) (50 ft/in)
WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
Name TVD +N/-8 +ElW Northing Easting Latitude Longitude Shape
East HL-MC Fed #33 0.00 489.40 <223.20 661504 60 673770 80 32°49'2230 N 103°46'3 727 W Rectangle (Sides’ L500.00 W0 00)
South HL-MC Fed #33 0.00 489 40 -223.20 661504 60 673770 80 32°49'2230 N 103°46'3 727 W Rectangle (Sides: L0.00 W500 00)
TG1-MC Fed #33 5250.00 410 67 -186 81 661425 87 673807 19 32°49'1.449 N 103°46'3306 W Point
PBHL-MC Fed #33 710000  499.40 23320 66151460  673760.80 32°49'2320 N 103°46'3.844 W Circle (Radius 10 00)
SECTION DETAILS
Sec MD tnc Az TVD +N/-S +E/-W Dleg TFace VSect Target
12061.21 195 62,40 206102 4.88 1341 000 0.00 125
2220000 1.95 6240 2199.73 7.07 17 59 0.00 000 -1 04
3268622 952 33208 2683.62 46.52 607 200 -101.77 3958
44965.08 9.52 332.08 4931.11 37950 17034 0.00 0.00 41593
55286 08 310 33240 525000 410.67 -186.81 200 17985 45114 TG1-MC Fed #33
67138.79 3.10 33240 7100.00 49940 -233.20 000 000 55116 PBHL-MC Fed #33
WELL DETAILS: MC Federal #33
Ground Level 4029 40
+N/-S +EI-W Northing Easting Latittude Longitude Slot
0.00 0.00 661015.20 673994.00 32°48°57.375SN 103°46' 1.143 W
EE PROJECT DETAILS. Lea County, NM (NAD27 NME) Plan Plan #4 - 7 7/8" Hole (MC Federal #33/0H)
21 |PBHL-MC Fed #33 = Pl I T Geodetic System: US State Plane 1927 (Exact solution) Created By* Julio Pina Date* 23-Jul-09
R e S R R Datum- NAD 1927 (NADCON CONUS)
) R — - - Ellipsoid- Clarke 1866 Checked Date:
-+ .<7| 7 [MC Federal #33 R T R I R DU I IR I IR I Zone New Mexico East 3001
I : - - Mean Sea Level Reviewed: Date.
-400 200 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 System Datum:
Vertical Section at 334.97°(200 ft/in) Approved Date




