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Scientific Drilling

®

Survey Report Scientific Drilling
irectional DHIlnG Operations
{ ] |
Company: {COG Operating Local Co-ordinate Reference: zQWell GC Federal #11 |
Project: {Lea County, NM (NAD27 NME) | TVD Reference: i{Ground Elev @ 3937 80ft (Rig Basic #38) i
Site: GC Federal #11 1 MD Reference: : IGround Elev @ 3937 80ft (Rig Basic #38) i
Well: GC Federal #11 i North Reference: iGnd '
Wellbore: {OH i Survey Calculation Method: Minimum Curvature |
Design: gActual i Database: EDM 2003 16 Single User Db !
Project [_Lea County NM(NADZZNME)_____—— ~~ — " _ |
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 GCFederalwtt e
Site Position: Northing: 661,366 400t Latitude: 32°49'1355N
From: Map Easting: 664,205 000 ft Longitude: 103° 47' 55 825 W
Position Uncertainty: 000 ft Slot Radius: " Grid Convergence: 029 °
Well " GC Federal #11 o - T 3
Well Position +N/-S 000 ft Northing: 661,366 400 ft Latitude: 32°49'1 355 N
+E/-W 000 ft Easting: 664,205 000 ft Longitude: 103° 47' 55 825 W
Position Uncertainty 000 ft Wellhead Elevation: ft Ground Level: 3,937 80ft
' Wellbore \ow -,
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF200510 1/13/2009 801 6077 49,213
Design [Actual__ e
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 7291
('Survey Program Date 1/13/2009
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
100 00 2,125 00 GYRO (OH) Keeper Standard Wireline Keeper ver 1 0 2
2,210 00 6,812 00 MWD (OH) MWD MWD - Standard
Survey t T - I
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/l-W Section Rate Rate Rate
(ft) ) ) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
000 000 000 000 000 000 000 000 000 000
100 00 041 54 86 100 00 021 029 034 o041 o041 000
200 00 018 40 55 200 00 053 069 081 024 -023 -14 31
300 00 019 66 81 300 00 072 094 111 008 001 26 26
400 00 019 44 38 400 00 090 121 142 007 000 -22 43
500 00 042 59 85 500 00 120 164 192 024 023 1547
600 00 020 104 32 599 99 134 213 243 031 -022 44 47
700 00 030 98 56 699 99 126 256 281 010 010 -576
800 00 017 7295 799 99 127 296 320 016 -013 -2561
900 00 023 94 08 899 99 129 3.30 353 009 006 2113
1,000 00 037 78 56 999 99 134 382 404 016 014 -15 52
1,100 00 051 100 46 1,099 99 133 457 476 022 014 2190

1/13/2009 10°26 42AM
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Scientific Drilling
Survey Report

L‘J Scientific Drilling

Directional Drilling Operations

Company: {COG Operating : Locai Co-ordinate Reference: {Well GC Federal #11 i
Project: 'Lea County, NM (NAD27 NME) i TVD Reference: Ground Elev @ 3937 80ft (Rig Basic #38) Q
Site: |GC Federal #11 i MD Reference: Ground Elev @ 3937 80ft (Rig Basic #38) i
Well: }GC Federal #11 | North Reference: |Gnd |
Wellbore: 'OH . Survey Calculation Method: {Minimum Curvature f
Design: Actual ; Database: ;EDM 2003 16 Single User Db {
Survey : e . _ ‘_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)

1,200 00 059 102 01 1,199 98 114 551 560 008 008 155

1,300 00 059 9517 1,299 98 099 653 653 007 000 -6 84

1,400 00 051 10377 1,399 97 083 747 7 39 011 -0 08 8 60

1,500 00 089 89 00 1,499 97 074 868 8 52 042 038 -14 77

1,600 00 126 8263 1,599 95 090 10 55 10 35 039 037 -6 37

1,700 00 149 7110 1,699 92 146 1287 1273 036 023 -11 53

1,800 00 159 66 40 1,799 88 243 1537 15 41 016 010 -4 70

1,900 00 164 60 71 1,899 84 369 17 89 1818 017 005 -5 69

2,000 00 143 58 86 1,999 81 504 2021 2079 022 -021 -185

2,100 00 109 64 38 2,099 78 609 2213 2294 036 -0 34 5562

2,125 00 098 66 26 212478 628 2254 2339 046 -044 752

Last GYRO Survey

2,210 00 080 48 47 2,20977 697 2365 24 65 038 -021 -20 93

2,305 00 181 7169 2,304 74 788 2557 26 76 118 106 24 44

2,401 00 539 7188 2,400 54 976 3130 3278 373 373 020

2,496 00 508 74 96 2,495 14 1224 3960 41 45 044 -033 324

2,591 00 458 7218 2,589 80 14 49 47 27 49 44 058 -053 -293

2,687 00 366 7017 2,685 56 1670 53 81 56 34 097 -0 96 -209

2,782 00 438 7245 2,780 32 18 82 60 12 62 89 078 076 240

2,877 00 377 6165 2,875 08 2140 66 32 69 69 103 -064 -1137

2,972 00 436 74 22 2,969 84 2387 7255 76 36 112 062 1323

3,067 0C 406 75 32 3,064 59 2570 7928 8333 033 -032 116

3,163 00 426 77 91 3,160 34 27 3 86 05 80 28 029 021 270

3,257 00 506 72 88 3,254 02 29 26 93 43 97 80 095 085 -535

3,352 00 428 7088 3,348 71 3165 10078 105 63 084 -082 21

3,446 00 432 75585 3,442 44 3369 107 52 11267 037 004 4 97

3,542 00 4 45 8291 3,538 16 3505 11472 11995 060 014 7 67

3,636 00 421 74 97 3,631 90 36 39 121 67 126 99 069 -0 26 -8 45

3,700 00 365 69 62 3,695 75 3771 12585 13137 104 -0 87 -8 36

3,763 00 353 7128 3,758 62 3903 129 57 13532 025 -019 263

3,827 00 329 66 36 3,822 51 40 40 133 11 139 11 059 -037 -7 69

3,890 00 385 6507 3,885 39 42 02 136 69 143 00 090 089 -2 05

3,954 00 411 8327 3,949 23 43 19 14091 147 39 201 o041 28 44

4,017 00 365 84 45 4,012 09 43 65 145 156 16157 0.74 073 187

4,081 00 376 74 94 4,075 96 44 39 149 21 155 66 097 017 -14 86

4,144 00 387 69 17 4,138.82 45 69 153 19 159 85 063 017 -916

4,207 00 365 68 81 4,201 68 47 17 157 05 163 97 035 -035 -0 57

4,271 00 359 69 40 4,265 55 48 61 160 82 168 00 011 -009 092

4,335 00 336 7005 4,329 44 49 95 164 46 171 88 036 -0 36 102

4,429 00 314 68 80 4,423 28 5182 169 45 177 20 025 -023 -133

4,524 00 367 64 67 4,518 12 54 07 174 62 182 80 061 0 56 -4 35

4,619 00 372 68 63 461292 56 49 180 24 188 88 027 005 417

4,683 00 410 7520 4,676 77 57 83 184 39 193 24 092 059 1027

4,746 00 395 76 51 4,739 62 58 91 188 67 197 66 028 -024 208

4,810 00 364 79 68 4,803 48 5979 192 82 201 87 058 -048 4 95

4,904 00 393 6973 4,897 27 6144 198 77 208 05 076 031 -10 59

4,968 00 409 67 89 4,961 11 63 06 202 95 212 52 032 025 -287

5,063 00 372 74 09 5,055 89 6518 209 05 218 97 059 -039 653

5,126 00 347 7005 511877 66 39 21281 22292 056 -0 40 -6 41

5,221 00 4.04 83 21 5,213 57 67 77 218 83 229 08 108 060 1385

5,317 00 369 76 28 5,309 35 68 90 22519 23549 061 -036 -7 22

5,380 00 407 77.68 5,372 20 69 86 22934 23975 062 060 222

5,444 00 403 7169 5,436 05 7105 23370 24426 066 -0 06 -936

5,507 00 408 76 50 5,498 89 7227 237 98 24871 055 008 7 63

1/13/2009 10 26-42AM
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Scientific Drilling
Survey Report

D)) Scientific Drilling

Directional Driling Operations

i T . 1
Company: TCOG Operating i Local Co-ordinate Reference: lWeII GC Federal #11 i
Project: Lea County, NM (NAD27 NME) i TVD Reference: ]Ground Elev @ 3937 80ft (Rig Basic #38) )
Site: GC Federal #11 ‘ MD Reference: Ground Elev @ 3937 80ft (Rig Basic #38) i
Well: {GC Federal #11 f North Reference: {Gnd 1
Wellbore: OH | Survey Calculation Method: Minimum Curvature
Design: |Actual | Database: {EDM 2003 16 Single User Db I
Survey ! ) . .tm., !
Measured Vertical ' Vertical Dogleg Buiid Turn
Depth Inclination Azimuth Depth +N/-S +E/I-W Section Rate Rate Rate
(ft) ©) ) (ft) (ft) (ft) (ft) (°/1100ft) (°/100ft) (°1100ft)
5,602 00 442 74 82 5,593 63 74 01 244 80 25574 038 036 177
5,666 00 375 67 16 5,657 46 7547 249 11 26029 135 -105 -1197
5,728 00 333 72 47 5,720 34 76 82 25275 264 17 085 -067 843
5,825 00 375 69 81 5,816 16 7875 258 36 27009 047 044 -277
5,888 00 360 7103 5,879 03 80 10 262 16 274 12 027 -024 194
5,951 00 339 74 55 5,941 91 8124 265 83 277 96 048 -033 559
6,015 00 332 7502 6,005 80 8222 269 44 28171 012 -0 11 073
6,078 00 401 70 42 6,068 68 8343 27328 28573 119 110 -7 30
6,142 00 414 69 03 6,132 51 8501 277 54 290 27 026 020 =217
6,205 00 378 68 05 6,195 36 86 60 28159 294 61 058 -0 57 -156
6,269 00 358 68 60 6,259 23 88 12 28541 298 70 032 -031 086
6,332 00 345 76 36 6,322 11 8928 289 08 302 56 078 -021 1232
6,396 00 355 77 30 6,385 99 90 17 292 89 306 45 018 016 147
6,459 00 301 7598 6,448 89 9100 296 39 31005 087 -0 86 -210
6,522 00 354 7113 6,511 79 9203 299 84 31365 095 084 -7 70
6,586 00 430 7259 6,575 64 9339 304 00 31802 120 119 228
6,649 00 482 7592 6,638.44 94 74 308 82 32303 083 083 529
6,762 00 417 67 99 6,751 09 97 43 31723 33186 079 -0 58 -7 02
MWD survey
6,812 00 417 67 99 6,800 96 98 80 320.61 33548 000 000 000
Projection to bit
Targets | - T - — :‘M T ) .
Target Name
- hit/miss target Qip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
- Shape € ) (ft) () () ) (f) Latitude Longitude
HardL-GC Federal #11 000 000 000 101 30 329 50 661,467 700 664,534 500 32°49'2341 N 103°47'51958 W
- actual wellpath misses by 344 72ftat1 17ft MD (1 17 TVD, 000 N, 0 00 E)
- Rectangle (sides W500 00 HO 00 DO 00)
PBHL-GC Federal #11 000 000 6,80000 98 24 318 54 661,464 638 664,524 540 32°49'2311 N 103° 47' 52 075 W
- actual wellpath misses by 1 13ft at 6810 96ft MD (6799 92 TVD, 98 77 N, 320 53 E)
- Circle (radius 10 00)

Checked By:

Approved By:

Date

1/13/2009 10 26 42AM
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COG Operating

Scientific Drilling for COG Operating
Site: Lea County, NM (NAD27 NME)
Well: GC Federal #11

Wellbore:
Design:

OH

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

©

Scientific Drilling

Directional Drilling Operations

to Grid North

True North: -0 29°

Magnetic North: 7 72° .

-

Magnetic Field e

Strength 49213 3snT -

Dip Angle: 60 77

Date 1/13/2008 7

Model IGRF200510

+

Last GYRO Sur

J—

'

ROSS 7|7/

T

South(-)/North(+) (20 ftfin)

R e

+ =it

gt

Survey - —

“|[Last GYRO

DG NOT

True Vertical Depth (200 ft/in)

AZIMUTH CORRECTIONS

ALL AZIMUTHS MUST BE CORRECTED TO GRID

— GRID CORRECTIONS MUST BE APPLIED BEFORE PLOTTING

- To convert a Magnetic Direction to a Grid Direction, Add 7.72°

- To convert a True Direction to a Grid Direction, Subtract 0.29° |

+ |t

v

HardL-GC Federal #11
PBHL-GC Federal #11 6800 00

000

60 -40 -20 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
West(-)/East(+) (20 ft/in)
WELLBORE TARGET DETAILS {(MAP CO-ORDINATES)
Name TVD +N/-S +E/-W Northing Easting Latitude Longitude Shape

101.30 32950 661467.700 664534 500 32°49°2.341N 103°47' 51958 W Rectangle (Sid es: L500.00 W0.00}
98.24 319.54 661464.638 664524.540 32°49°2.311N 103°47'52075W Circle (Radw s: 10.00)

SECTION DETAILS
Sec MD Inc Azl TVD +N/-S +E/W DLeg TFace VSec Target
1 2125.00 0.98 66.26 2124.78 628 2254 0.00 0.00 23.39
2 230000 098 6626 2299.75 7.49 2528 0.00 000 2637
3 244964 3.96 7289 2449.23 952 3140 2,00 8.79 3281
4 681084 396 7289 6800.00 98.24 31954 000 0.00 33430 PBHL-GC Federal #11
WELL DETAILS: GC Federal #11
Ground Level: 3937.80
+N/-S +E/l-W Northing L d L i Slot
0.00 0.00 661366 400 664205000 32°49' 1.355 N 103°47" 55.825 W

PROJECT DETAILS: Lea County, NM (NAD27 NME) Plan: Plan #3 - 7-7/8" Hole (GC Federal #11/OH)

Geodetic System: US State Plane 1927 (Exact solution) Created By: Julio Pina Date: 13-Jan-09

230 4(:10 600 8
Vertical Section at 72.91°(200 ft/in)

400 200 0

0 1000 1200 1400 1600 1800 2000 2200 2400

Datum: NAD 1927 (NADCON CONUS)
Ellipsoid: Clarke 1866 Checked: Date:
Zone: New Mexico East 3001
Mean Sea Level R : Date:
System Datum:
Approved: Date:




