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Company: i COG Operating LLC i Local Co-ordinate Reference: . Site GC Fegeral #29
Project: , Lea County, NM (NAD27 NME) : TVD Reference: Ground Elev @ 3985 00ft (Basic #38)
i 1
Site: I GC Federal #29 { MD Reference: { Ground Elev @ 3985 00ft (Basic #38)
Well: ' GC Federal #29 : North Reference: ‘Grd
Wellbore: 1 OH ! Survey Calculation Method: E Minimum Curvature
Design: ! Actual | Database: { EDM 5000 1 Single User Db
Project {LeaCounty NM(NADZZNME) "~ T T T
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 {GCFederalwpo . o o o T T T T
Site Position: Northing: 660,583 90 ft Latitude: 32°48'53378 N
From: Map Easting: 668,816 10 ft Longitude: 103°47' 1841 W
Position Uncertainty: 000 ft Slot Radius: o Grid Convergence: 030°
Well \GCFederaltpo .~ o o T T T
Well Position +N/-S 000 ft Northing: 660,583 90 ft Latitude: 32°48' 53378 N
+El-W 000 ft Easting: 668,816 10 ft Longitude: 103°47' 1841 W
Position Uncertainty 000 ft Wellhead Elevation: ft Ground Level: 3,985 00 ft
Wellbore e
Magnetics Model Name Sample Date Declination ' Dip Angle Field Strength
) ) (nT)
IGRF200510 2009/04/23 797 6077 49,188
Design el o
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 000
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) {ft) )
000 000 000 55 82
1
Survey Program Date 2009/04/23
From To .
(f) (ft) Survey (Wellbore) Tool Name Description
100 00 2,055 00 Keeper gyro (OH) Keeper Standard Wireline Keeper ver 10 2
2,240 00 5,464 00 MWD (OH) MWD MWD - Standard
Survey e T T T T e e e
'
Measured Vertical ) Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
{fe) ) ) (ft) (ft) () {ft) - (°1001t) {°100ft) (°1100ft)
3
000 000 000 000 000 000 000 000 000 000
100.00 023 3599 100.00 016 012 019 023 0.23 000
200 00 022 317 200 00 052 025 049 013 -001 -32 82
300 00 030 24 58 300.00 095 037 083 012 008 2141
400 00 040 14.66 400 00 1562 056 132 012 010 -992
500 00 041 1100 499 99 221 072 184 003 001 -366
600 00 038 002 599.99 289 079 228 008 -003 -1098
700 00 068 1842 699 99 379 098 294 0.34 030 18 40
800 00 056 1267 799 98 483 127 376 014 -012 -575
900 00 055 565 899 98 578 143 443 007 -0 01 -702
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Company: ’ COG Operating LLC l Local Co-ordinate Reference: ; Site GC Federal #29

Project: ‘ Lea County, NM (NAD27 NME) | TVD Reference: ; Ground EIeY @ 3985 00ft (Basic #38)

Site: | GC Federal #29 i MD Reference: ( Ground Elev @ 3985 00ft (Basic #38)

Well: " GC Federal #29 , North Reference: ; Gnd

Wellbore: E OH ; Survey Calculation Method: { Minimum Curvature

Design: {Actual | Database: ~.  |EDM50001SingleUserDb

Survey [ _: o i » :» _ ﬁ_, V_ :, . . : I :_‘_ e . - ’ - M,J

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ) %) (ft) (ft) (ft) (ft) (°/100ft) (°100ft) (°1100ft)
1,000 00 058 794 999 97 6.76 154 507 004 003 229
1,100 00 056 318 1,099 97 775 164 571 005 -002 -4 76
1,200 00 058 1670 1,199 96 872 1.81 6 40 014 002 1352
1,300 00 062 408 1,299.96 975 2.00 713 014 004 -1262
1,400 00 061 27 13 1,399 95 1076 228 793 025 -001 2305
1,500 00 071 50 59 1,499 94 1163 300 901 029 010 23 46
1,600 00 091 5117 1,599 93 1252 410 10 42 020 020 058
1,700 00 104 56 61 1,699 92 13.52 547 1212 016 013 544
1,800 00 129 59 93 1,799 90 14 58 720 14 15 026 025 332
1,900 00 152 60 96 1,899 87 1579 934 16 59 023 023 103
2,000 00 144 62 80 1,999 84 17 01 1161 19 16 009 -008 184
2,055 00 133 58 12 2,054 82 17 66 1277 20 49 029 -0 20 -8 51
Gyro tie-in
2,240 00 144 54 56 2,239 77 2014 16 49 24 96 008 006 -192
2,335 00 273 4528 2,334 70 2243 19 07 28 37 140 136 -977
2,461 00 442 4972 2,460 45 27 68 24 91 3615 136 134 352
2,747 00 850 6102 2,744 59 4505 5182 68 17 149 143 395
2,842 00 801 59 53 2,838 60 5181 63 66 8177 056 -052 -157
3,000 00 864 54 31 2,994 94 64 31 8279 104 62 062 040 -330
3,190 00 7 46 55 46 3,183 06 79.63 104 54 13122 063 -062 061
3,381 00 882 5976 3,372 14 94 04 127.41 158 23 078 071 225
3,571 00 790 60 67 3,560 11 107 77 15137 18577 049 -048 048
3,761 00 955 58 46 3,747 91 122 41 176 19 214 53 089 087 -116
3,951 00 957 56 30 3,935 27 139 42 20277 246 07 019 001 -114
4,142 00 910 5310 4,123 74 157 30 228 05 27703 037 -025 -168
433200 871 52 05 4,311 45 17517 251 41 306 40 022 -021 -0 55
4,522 00 787 5561 4,499 47 191 36 273 49 33376 052 -044 187
4,712 00 734 59.04 4,687 80 204 95 294 63 358 89 037 -028 181
4,902 00 574 60 20 4,876 55 21592 313 29 380 48 084 -0 84 061
5,092 00 575 57 86 5,065 60 22571 329 59 399 46 012 001 -1.23
5,194 00 373 49 84 5,167 25 230 56 336 46 407 87 208 -198 -7 86
5,289 00 195 66 20 5,262 13 233 21 340 30 412 54 204 -1 87 17 22
5,384 00 044 3063 5,357 10 23418 34196 414 46 170 -159 -37 44
5,416 00 031 3117 5,389 10 234 36 34207 414 65 041 -041 1.69
MWD Survey
5,464 00 031 3117 5,437 10 234 58 342 20 414 88 000 000 000
Projection to Bit

2009/04/23 834 14AM
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Scientific Drilling for COG Operating LLC
Site: Lea County, NM (NAD27 NME)
Well: GC Federal #29

Wellbore: OH

Design: Plan #3 vs Actual - 7-7/8" Hole

@ Scientific Drilling

Azimuths to Grid North
True North: -0 30°_
Magnetic North: 7.68°7

ic Field

Strength 49188 OsnT_| ~
Dip Angle 60.77°,
Date 2009/04/23

Model. IGRF200510°
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South(-)/North{+) (20 ft/in)

LEGEND

——— GC Federal #29, OH, MWD
— GC Federal #29, OH, Keeper gyro
—— Plan #3 - 7-7/8" Hole
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180 200 220

West(-)/East(+) (20 ft/in}
WELLBORE TARGET DETAILS (MAP CO-ORDINATES)

240 260 280

300 320 340 360 380

Name

- MWD s

urve

PP-GC #28

TVD

East HL-GC #29 000
South HL-GC #29 000

5400.00

PBHL-GC #29 710000

+E/-W

33830 660830 40
33830  660830.40
348.30  660820.40
34830 660820 40

Northing

ALL AZIMUTHS MUST BE CORRECTED TO GRID

Easting

669154 40
669154 40
669164.40
669164 40

Latitude

Longitude Shape

AZIMUTH CORRECTIONS

32°48' 55 800 N103°46' 57 862 W Rectangle {Sides: L20 0 00 W0.00)
32°48' 55.800 N103°46' 57 862 W Rectangle (Sides LO 00 W400 00)
32°4 8' 55 700 N103°46' 57 745 W Point
32°48° 55.700 N103°46' 57.745W Point

GRID CORRECTIONS MUST BE APPLIED BEFORE PLOTTING
To convert a Magnetic Direction to a Grid Direction, Add 7.68°
To convert a True Direction to a Grid Direction, Subtract 0.30°

SECTION DETAILS

Sec MD Inc Azi TVD +N/-§ +E-W Dleg TFace VSect Target
12055.00 1.33 5812 2054.82 17.66 1277 000 000 2049
2230000 133 5812 229975 20 66 1760 000 000 26.17
3264176 B16 56.86 2640.14 36.04 4132 200 -1.51 5443
4501886 8.16 5686 499314 22062 32399  0.00 000 39197
55427.10  0.00 0.00 5400.00 236.50 34830 2.00 180.00 42100 PP-GC #29
6712710 000 000 7100.00 23650 348.30 000 000 421.00 PBHL-GC #29
WELL DETAILS: GC Federal #29
Ground Level: 3985.00
+N/S +EI-W Northing E g Latittud Longitude Slot
0.00 000 660583.90 66881610 32°48' 53378 N 103°47° 1841 W

PROJECT DETAILS: Lea County, NM (NAD27 NME)

Plan: Plan #3 - 7-7/8" Hole (GC Federal #29/0H)

~—+——{PBHL-GC #2

[6C Federal #2

-400

-200

0

Vertical Section at 55.82°(200 ft/in)

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Geodetic System. US State Plane 1927 (Exact solution) Created By: Julio Pina
NAD 1927 (NADCON CONUS)
Eltipsoid: Clarke 1866
New Mexico East 3001

Mean Sea Level

Datum
Zone.

System Datum.

ked

Date: 23-Apr-03

Ch. Date*
Reviewed Date"
Approved. Date:
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Company: , COG Operating LLC , Local Co-ordinate Reference: Y' Site GC Federal #29

Project: { Lea County, NM (NAD27 NME) . TVD Reference: : Ground Elev @ 3985 00ft (Basic #38)
Site: l GC Federal #29 ‘ MD Reference: " Ground Elev @ 3985 00ft (Basic #38)
Well: | GC Federal #29 i North Reference: ' Gnd

Wellbore: | OH | Survey Calculation Method: ' Mimimum Curvature

Design: ; Actual Database:

. EDM 5000 1 Single User Db

=
Design Annotations ¢

e
Measured Vertical Local Coordinates
Depth Depth +NI-S - +Elw
(ft) (ft) (f)" (ft) Comment
2,055 00 2,054 82 17 66 1277 Gyrotie-n
5,416 00 5,389 10 234 36 342,07 MWD Survey
5,464 00 5,437 10 234 58" 34220 Projection to Bit

Checked By:

Approved By

Date:

2009/04/23 834 14AM

Page 4

COMPASS 5000.1 Build 30



