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Scientific Drilling International, Inc.
SDI Standard Survey Report
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Company: !‘COG OPERATING LLC Local Co-ordinate Reference: Well Foster Eddy #23 .'
Project: !Eddv County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3771 Ousft (JW #4) ;
Site: ;Foster Eddy #23 MD Reference: KB Elev (13") @ 3771 OQusft (JW #4)
Well: !Foster Eddy #23 North Reference: Grd
Wellbore: OH - Job #32D0811740 Survey Calculation Method: Miimum Curvature i
Design 'Actual Database: EDM-Regulatory X
TR = - Pt Pt
Project {_Eddy County, NM (NAN27 NME) - 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
Site {_Foster Eddy #23 T T e -—_N_;_}
Site Position: Northing: 669,104 30 ysft  Latitude: 32°50'19163 N
From: Map Easting: 637,180 30usft  Longitude: 103°563' 12111 W
Position Uncertainty: 00 usft Slot Radius: 13-3/16" Grid Convergence: 024°
well {Foster Eddy #23 T
Well Position +N/-S 0 0 usft Northing: 669,104 30 usft Latitude: 32°50'19163 N
+EI-W 00 usft Easting: 637,180 30 usft Longitude: 103°53' 12111 W
Position Uncertainty 0 0 usft Wellhead Elevation: usft Ground Level: 3,758 0 usft
Wellbore {On - Job #32D0811740 T T 1
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
’ ) ) (nT)
IGRF2010 8/7/2011 776 60 70 467935
Design {(Actual B m:_i;]
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From'(TVD) +N/-S +EI-W Direction
(usft) ) (usft) {usft) °)
00 00 00 6159 ) -
lSurvey Program Date 10/9/2011
From To
(usft) {usft) Survey (Wellbore) Tool Name Description
1000 1,7620 Gyro Survey (OH - Job #32D0811740) Keeper Standard Wireline Keeperver 102 T
1,896 0 5,205 0 MWD Survey (OH - Job #32D0811740) MWD MWD - Standard
Survey 1 '}
Measured Depth Inclination Azimuth . True Vertical North/South Easf/West Closure Azimuth  Closure Distance
(usft) ) ) Depth (usft) (usft) ) (usft)
00 000 000 00 00 00 000 o0
1000 051 201 18 1000 -04 -02 20118 04
2000 060 21007 2000 -13 -06 204 47 14
3000 070 193 05 3000 -23 -10 202 89 25
4000 074 196 80 4000 -35 -13 200 27 38
500 0 074 195 37 5000 -48 -17 199 20 51
6000 076 186 40 6000 -61 -19 197 49 64
7000 062 19975 7000 -72 -22 196 68 76
8000 046 204 36 8000 -81 -25 197 24 85
9000 022 214 32 899 9 -86 -28 197 91 91
1,000 0 024 3083 999 9 -86 -28 197 96 91
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Scientific Drilling International, Inc.

SDI Standard Survey Report
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Company: COG OPERATING LLC Local Co-ordinate Reference: ‘Well Foster Eddy #23 E

Project: Eddy County, NM (NAN27 NME) TVD Reference: KE Elev (13') @ 3771 Ousft (JW #4) !

Site: Foster Eddy #23 MD Reference: KE Elev (13') @ 3771 Ousft (JW #4)

Well: {Foster Eddy #23 North Reference: Grid ?

Wellbore: OH - Job #32D0811740 Survey Calculation Method: Minimum Curvature

Design: Actual Database: EDM-Regulatory l

Survey [ S

Measured Depth Inclination Azimuth ' True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) ) Depth (usft) (usft) °) (usft)

1,100 0 049 24 10 1,099.9 80 25 197 33 g4
1,200 0 061 29 57 1,199 9 72 =21 196 08 75
1,3000 067 36 47 1,299 9 -63 -15 193 15 64
1,400 0 060 56 07 1,399 9 55 07 187 06 55
1,500 0 030 4284 1,499 9 -50 -01 180 77 50
1,600 0 028 5379 1,599 9 -47 03 176 24 47
1,700 0 024 289 04 1,699 9 -45 03 176 07 45
1,7620 026 295 83 1,7619 -44 01 179 25 44
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Company: COG OPERATING LLC Local Co-ordinate Reference: Well Foster Eddy #23 1
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3771 Ousft (JW #4)
Site: Foster Eddy #23 MD Reference: KE Elev (13') @ 3771 Ousft (JW #4)
Well: Foster Eddy #23 North Reference: Gnid
Wellbore: OH - Job #32D0811740 "Survey Calculation Method: Minimum Curvature
Design: lActuai Database: EDM-Reguiatory
¢ =l
Project Eddy 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
Site [_Foster Eddy #23 '“ s
Site Position: Northing: 669,104 30 usft  Latitude: 32°50' 19 163 N
From: Map Easting: 637,180 30 usft  Longitude: 103°563' 12111 W
Position Uncertainty: 00 usft Slot Radius: 13-3/16" Grid Convergence: 024°
well [Foster Eddy #23 - ]
Well Position +N/-S 00 usft Northing: 669,104 30 usft Latitude: 32°50' 19163 N
+EI-W 00 usft Easting: 637,180 30 usft Longitude: 103°53' 12111 W
Position Uncertainty 0 0 usft Wellhead Elevation: usft Ground Level: 3,758 0 usft
Wellbore [ OH - Job #32D0811740 ]
Magnetics Model Name ' Sample Date Declination Dip Angle Field Strength
’ : ) ) ' (nT)
IGRF2010 8/7/2011 776 60 70 48,935
Design [ Actual 1
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD) +N/-S +EI-W Direction
(usft) {usft) {usft) )
00 00 00 6159
I -
‘Survey Program Date 10/9/2011
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
1000 1,762 0 Gyro Survey (OH - Job #32D0811740) Keeper Standard Wireline Keeper ver 1 0 2 T
1,896 0 5,205 0 MWD Survey (OH - Job #32D0811740) MWD MWD - Standard
‘Survey [ _ ,,W_}
Measured Depth Inclination Aiimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ) - {°) Depth {usft) (usft) (°) (usft)
1,7620 026 295 83 1,761 9 -4 4 01 179 25 44
Gyro Tie-in
1,896 0 024 335 96 1,8859 -40 -03 184 76 40
1,958 0 024 98 43 1,957 9 -39 -03 18377 39
2,0210 059 7327 2,020 9 -38 02 177 19 38
2,083 0 160 5348 2,0829 -32 12 159 67 34
2,146 0 210 62 37 2,145 9 -21 29 126 13 36
22090 294 57 45 2,208 8 -07 53 9778 54
2,2700 349 60 01 2,2697 10 82 8276 83
2,3330 355 67 81 23326 27 17 76 81 120
2,394 0 437 75 66 23935 40 157 75 60 162
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Scientific Drilling International, Inc.
SDI Standard Survey Report

Scientific Drilling
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Company: CBG‘B?’ERATING LLC Local Co-ordinate Reference: [Well Fo;t;-Et;dy #23 T o ) 7
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13') @ 3771 Ousft (JW #4) ’
Site: Foster Eddy #23 MD Reference: KB Elev (13") @ 3771 Ousft (JW #4) ;'
Well: Foster Eddy #23 North Reference: Grd
Wellbore: OH - Job #32D0811740 Survey Calcuiation Method: Miumum Curvature i
LDesign: LAj.;tual | Database: EDM-Regulatory ;
Survey !' - B — S e
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
{usft) °) ) Depth {usft) (usft) ) (usft)
T 24560 512 7172 24552 55 206 751 T A
25180 581 65 50 25170 77 261 7366 27 2
2,6610 637 6165 2,659 2 144 397 7002 422
2,706 0 623 6183 27039 168 440 69 15 471
2,799 0 578 58 31 2,796 4 216 524 67 61 567
2,894 0 523 60 66 2,890 9 262 603 66 48 657
2,987 0 585 5245 2,983 5 312 677 65 27 7486
3,0810 665 5511 3,076 9 372 76 0 63 90 846
3,174 0 624 5295 3,169.4 434 845 62 82 949
3,268 0 619 52 31 3,2628 495 925 6184 1050
3,3610 650 58 19 3,356 2 554 1010 6126 115 2
3,456 0 613 59 18 3,4497 608 109 9 6105 1256
3,548 0 6 60 6100 3,541 1 659 1188 60 98 1358
3,6420 631 58 54 3,6345 712 1279 60 89 146 4
3,736 0 602 6533 37279 760 1368 60 95 156 4
3,8600 573 63 54 3,8513 814 148 2 6122 169 1
3,954 0 553 63 04 3,9448 856 156 5 6132 178 3
4,047 0 507 6267 4,037 4 895 164 1 6139 186 9
4,140.0 490 63 47 41301 932 1713 6146 1950
42350 517 6110 4,2247 970 1787 6150 203 3
43290 550 59 18 43183 101 4 186 3 6144 2121
44220 596 59 54 44109 106 1 194 2 6135 2213
45780 525 6163 4,566 1 1136 2075 6130 236 6
46410 462 63 44 46289 1161 2123 6132 2420
4,7020 378 57 28 4,6897 118 3 2162 6131 246 5
4,7650 284 7501 4,752 6 1198 2195 6136 2500
48270 203 78 25 48146 1205 2220 6152 2526
48890 107 42 40 48765 1211 2235 6155 254 2
49850 098 2240 49725 1225 224 4 6137 25567
5,016 0 095 2037 5,0035 1230 2246 6129 256 1
50780 096 43 13 5,065 5 1239 2251 6118 2570
51410 081 77 61 51285 124 4 2259 6117 257 9
5,156 0 080 74 58 5,143 5 124 4 226 1 6118 258 1
Last MWD Survey
5,205 0 073 77 13 51925 124 6 2268 6122 2587
Projection to Bit
Survey Annotations [ T e e ‘M,l
Measured Vertical Local Coordinates
Depth Depth +N/-S +EI-W
(usft) (usft) {usft) (usft) Comment
1,76?0 1,761 9 Y 01 Gyro Tie-in - T
51560 51435 124 4 226 1 Last MWD Survey
5,2050 51925 124 6 226 8 Projection to Bit
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Project: Eddy County, NM (NAN27 NME)
Site: Foster Eddy #23
N . Well: Foster Eddy #23 AV
9)) Scientific DI’I"Iﬂg Wellbore: OH - Job #32D0811740 a
rectional Driling Operalions Design: Plan #1 Gyro Tie-in 7-7/8" Hole
4 | ‘r,h L 4n...LfF:ser»x'2: 1 Gy Azmuths to Grd North
0 B : True North -0 24°
—1= = |Fast-Hi.-Foster-#231 /\ Magnetic North 7 52° WELL DETAILS Foster Eddy #23
KB Elev (13) @ 3771.0usft (JW #4)
44 Magnetic Field Ground Level 3758.0
Strength 4893493‘3 +N/-S  +E/-W Northing Easting Latittude Longitude Slot
gl o ai1] 0.0 0.0 66910430  637180.30  32°50'19.163 N 103° 53 12111 W
L1000 e 011
Mode! IGRF2010
——d 1
1500— - 7,“5 —— REFERENCE INFORMATION
N LR - Co-ordinate (N/E) Reference. Well Foster Eddy #23, Grid North
- o000 1269 Vertical (TVD) Reference. KB Elev (13") @ 3771.0usft (JW #4)
§ Section (VS) Reference: Slot - (0 ON, 0 OE)
A7) Measured Depth Reference: KB Elev (13') @ 3771 .Ousft (JW #4)
o: | Calculation Method Minimum Curvature
B |
: 3000 ‘\')rn 165
£ \
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= ] 400
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Vertical Section at 61 59° (1500 usft/in) West(-)/East(+) (55 usft/in)

COMPANY DETAILS: COG OPERATING LLC
223032
Calculation Method Minimum Curvature
Error System ISCWSA
Scan Method Closest Approach 3D
Error Surface Elliptical Conic

m‘ain atal Mg‘hnd E“ﬂi Ba‘in

Datum:
Ellipsoid:

Zone

System Datum:

PROJECT DETAILS' Eddy County, NM (NAN27 NME)
Geodetic SystetdS State Plane 1927 (Exact solution)
NAD 1927 (NADCON CONUS)

Clarke 1866

New Mexico East 3001

Mean Sea Level

SITE DETAILS: Foster Eddy #23
Site Centre Latitude: 32° 50' 19.163 N
Longitude 103° 53" 12111 W
Positional Uncertainity. 0 0
Convergence: 0.24
Local North: Grid




