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ffE‘Ground Elev @ 3745 00ft (Rig Silver Oak #5)

£ Eddy County, NM (NAN27 NME) .
; "1Ground Elev @ 3745.00ft (Rig Silver Oak #5) %
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#4Eddy County, NM (NAN27 NME)

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
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Site Position: Northing: 674,713 8001 Latitude: 32°51'15266 N

From: Map Easting: 622,094 100ft Longitude: 103° 56' 8 685 W

Position Uncertainty: 0.00 ft Slot Radius: “ Grid Convergence: 022°

ﬁl é‘ &*l?ﬁi?&%i?;}%‘ ?3;';’; Harvard Federal #12 . ] o . g

Well Position +N/-S 000 ft Northing: 674,713 800 ft Latitude: 32°51'15.266 N
+E/W 0.00 ft Easting: 622,094.100 ft Longitude: 103° 56' 8.685 W

Position Uncertainty 0.00 ft Wellhead Elevation: ft Ground Level: 3,745.00ft
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000 000 000 000 000 000 000 000 0.00
100 00 0.48 162.84 100.00 -0.40 012 048 0.48 000
200 00 023 179 06 200 00 -100 0.25 027 -025 16 22
300 00 033 79 40 30000 -115 054 043 010 -99 66
400 00 049 96 24 399 99 -114 124 020 016 16 84
500 00 073 123 41 499 99 -1 54 220 037 024 27 17
600 00 089 12576 599 98 -2.34 336 016 0.16 235
70000 0.80 131.91 699 97 -326 451 013 -0 09 615
800 00 069 132.04 799.96 -4.13 548 011 -0.11 013
900.00 037 135.76 899 95 -477 615 0.32 -0 32 372
1,000 00 058 89 22 999 95 -4 99 688 042 021 -46 54
1,100 00 059 108 71 1,099 95 -515 788 020 [ 19 49
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3 COG Operating 1 Well Harvard Federal #12
]
¥ Eddy County, NM (NAN27 NME) }Ground Elev @ 3745 00ft (Rig Silver Oak #5)
arvard Federal #12 }Ground Elev @ 3745.00ft (Rig Silver Oak #5)
'V : Harvard Federal #12 Grid
- Minimum Curvature
%EDM 2003 16 Single User Db
S ha
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1,200 00 070 88.15 1,199 94
1,244 00 068 103.54 1,243.94
Last gyro survey
1,435 00 068 9123 1,434.92 -5.64 11.73 4.25 008 000 -6.45
1,499.00 206 86.10 1,498 90 -557 13.26 537 216 216 -8 02
1,594 00 342 65.96 1,593.79 -4.30 17.55 9.30 1.73 143 -21 20
1,690.00 514 65 35 1,689 52 -134 24 08 15.99 179 179 -0 64
1,785 00 7.28 63 32 1,783 96 3.14 3332 25 68 2.26 2.25 <214
1,881.00 823 4974 1,879.09 10 31 44,00 38 29 214 0.99 -14 15
1,977 00 932 41.43 1,973 97 20 58 54.39 52 90 174 1.14 -8 66
2,072 00 10.32 40 52 2,067 58 32.82 65 01 69 06 107 105 -0 96
2,168.00 11.24 3907 2,161 88 46.62 76 49 86 95 100 096 -151
2,231.00 10.79 3910 2,22372 55.96 84.08 98.93 071 071 005
2,359 00 1099 3679 2,349 41 7503 98 95 122 94 038 0.16 -180
2,486 00 1120 3905 2,474 04 94.31 11397 147.20 038 017 1.78
2,613 00 1M1 35.41 2,598.64 113.86 128 83 171.55 0 56 -0 07 -2 87
2,709 00 9 36 3575 2,693.11 12773 138.75 188 39 182 -182 035
2,804.00 10 53 37.21 2,786.68 140 92 148.51 204 63 126 123 154
2,900.00 1179 43.10 2,880 87 155 06 160 52 22313 177 131 614
2,995.00 11 34 40 50 2,973.94 169.25 17322 24215 072 -0 47 -274
3,091 00 10.66 40.68 3,068.18 183 16 185.13 260 41 0.71 -0.71 019
3,219 00 1233 44.42 3,193.61 201 90 202.42 285 89 143 130 292
3,346 00 1181 45 27 3,317.80 220.74 22114 31245 043 -041 0.67
3,473.00 11 81 46 79 3,442 11 23878 239 85 338.43 024 0.00 1.20
3,601 00 11.49 46.27 3,567.47 256 56 258 61 364 27 026 -025 -0 41
3,728 00 10.97 48 59 3,692 04 27330 276.81 388 97 054 -0.41 183
3,854 00 10 91 46.43 381575 28945 294.44 41285 033 -0 05 -171
3,817.00 1070 48.32 3,877 64 297.44 303.13 424 64 065 -0.33 300
3,982 00 974 48 67 3,941 60 30509 31176 436.15 148 -148 0.54
4,046 00 813 45.83 4,004.83 31182 319.07 446.08 261 -2.52 -4 44
4,141 00 641 51.72 4,099.06 31978 328 06 458.06 197 -181 620
4,205 00 511 4711 4,162.74 32394 332.95 464 45 2.15 -203 -7 20
4,300 00 378 44,17 4,257.45 329.06 338.23 471 81 142 -1.40 -3 09
4,427 00 242 39 84 4,384 26 33412 34287 478.67 1.09 -107 -3.41
4,523.00 104 4243 4,480.21 336.32 34475 481 56 1.44 -1.44 270
4,682.00 0.60 81.19 4,639 20 337 52 346.55 483 67 043 -028 24 38
4,873 00 065 37 38 4,830 19 33853 348 19 485 55 0.25 003 -22 94
5,056 00 048 65.53 5,013 18 33979 349 46 487 33 013 -0.09 992
5,256 00 049 17.92 5,213 17 341.08 350.41 488 92 016 000 -18 80
5,415 00 056 26 86 5,372.17 34242 350 97 490 26 0.07 004 5.62
5,606.00 048 59 61 5,563 16 343.65 352.08 491 93 016 -0 04 1715
5,766 00 019 32.35 5,723.15 344 .22 352 80 492.83 020 -018 -17.04
5,957.00 080 3020 5,914 15 34564 353.64 494 43 032 032 -113
6,039 00 048 60.50 5,896.14 346 30 354 23 495.32 0.56 -0 39 36 95
MWD Survey
6,086 00 048 60 50 6,043 14 346.50 354 57 495.70 0.00 000 000
Projection to Bit
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‘@’ { Eddy County, NM (NAN27 NME)
Harvard Federal #12

4 Harvard Federal #12

Ground Elev @ 3745 00ft (Rig Silver Oak #5)
Ground Elev @ 3745.00ft (Rig Silver Oak #5)

a3

}Minimum Curvature
EDM 2003.16 Single User Db
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Hardline N-HF #12 000 0.00 000 37230 368.70 675,086 100 622,462 800 32°51'18.936 N 103° 56' 4.346 W
- actual wellpath misses by 523 97ft at 0 00ft MD (0 00 TVD, 0 00 N, 0.00 E)
- Rectangle (sides WO 00 H200.00 DO 00)
TG1-HF #12 000 0.00 4,42500 34248 339.17 675,056 277 622,433.266 32°51"18642 N 103" 56' 4.694 W
- actual wellpath misses by 8 58ft at 4467 84ft MD (4425 07 TVD, 335 28 N, 343 B4 E)
- Circle (radius 30 00)
Hardline E-HF #12 000 000 0.00 37230 368 70 675,086 100 622,462.800 32°51'18936 N 103° 56' 4 346 W
- actual wellpath misses by 523 971t at 0 00ft MD (0 00 TVD, 0.00 N, 0 00 E)
- Rectangle (sides W200.00 H0.00 DO 00)
PBHL-HF #12 000 000 5,950 00 342.48 33917 675,056 277 622,433.266 32°51'18642N 103° 56' 4 694 W

- actual wellpath misses by 15 15ft at 5992 72ft MD (5949 87 TVD, 346.01 N, 353 90 E)
- Circle (radius 30 00)

Checked By. Approved By: Date:
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True Vertical Depth (200 ft/in)

COG Operating

Scientific Drilling for COG Operating

Site: Eddy County, NM (NAN27 NME)

Well: Harvard Federal #12
Welibore: OH

Design: Plan #2 vs Actual - 7-7/8" Hole

@) Scientific Driling

ol =

G Azimuths to Grid North -

T True North. -0 22* 7
o Magnetic North. 7.88°

4201 Magnetic Field
. Strength 49232.5snT .
Dip Angle: 60.78° - | -

Date: 12/2/2008 - :
Mode!. IGRF200510 .

T

T

B TG1HF #12

HARDLIN

- Gyro tie-in -

TDONGT.CROSE THI

~Gyro tiedn}

Last gyro suwell -

AZIMUTH CORRECTIONS
ALL AZIMUTHS MUST BE CORRECTED TO GRID H
GRID CORRECTIONS MUST BE APPLIED BEFORE PLOTTING
To convert a Magnetic Direction to a Grid Direction, Add 7.88° -
To convert a True Direction to a Grid Direction, Subt

il

e

ract 0.22° |
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20 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
West(-)/East(+) (20 ft/in)
WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
Name TVD +N/§ +E/W Northing Easting Latitude Longitude Shape
Hardline E-HF #12 000 37230 368.70 675086.100 622462.800 32°51'18.936 N  103°56'4.346 W Rectangle (Sides: 1.200.00 W0.00)
Hardline N-HF #12 0.00 37230 368.70 675086.100 622462.800 32°51°18.936 N 103°56'4.346 W Rectangle (Sides- L0.00 W200 00)
TG1-HF #12 4425.00 34248 339.17 675056.277 622433.266 32°51' 18.642N  103°56'4 694 W Circle (Radius: 30.00 )
PBHL-HF #12 §950.00 34248 339.17 675056.277 622433.266 32°51' 18.642N 103°56'4.694 W Circle (Radius: 30.0 0)
RRE RS R SRS RERE e SECTION DETAILS
e Sec MD Inc Azl TVD  +N/S +E/W Dleg TFace VSec Target
= - - T 1 1244.00 0.68 103.54 1243.94 -5.35 9.50 0.00 0.00 2.88
- 2 1400.00 0.68 103.54 1399.93 5.78 11.30  0.00 0.00 3.84
IR S IR 3 1800.60 10.33 43,02 1798.28 19.99 3819 250 -63.87 41.08
M T N 4 4052.78 10.33 43.02 401394 315.31 313.81 0.00 0.00 444,85
' 5 446608 ,000 000 442500 34248 33917 250 18000 48200 TG1-HF #12
s - z 6 5991.08 0.00 0.00 5950.00 34248 33917 0.00 0.00 482.00 PBHL-HF #12
{MWD Survey! . '
T B . WELL DETAILS' Harvard Federal #12
Ground Level: 3745.00
b Soull A .o +N/-S +El-W Northing Easting Latittude Longltude Stot
b . o T 0.00 000 874713.800 622094.100 32°51"15.266 N 103°56 ' 8.685 W
ol ) PROJECT DETAILS: Eddy County, NM (NAN27 NME)  Plan: Plan #2 - 7-7/8" Hole (Harvard Federal #12/0H)
! ' Geodetic System: US State Plane 1927 (Exact solution) Created By: Julio Pina Date: 02-Dec-08
- - Datum: NAD 1927 (NADCON CONUS)
z . Ellipsoid: Clarke 1866 Checked: Date:
- Zone: New Mexico East 3001
7200 —— —]— —— ) Mean Sea Level Reviewed: Date:
-200 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 System Datum: B
Approved: Date:

Vertical Section at 44.72°(200 ft/in}




