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Company: COG OPERATING LLC Local Co-ordinate Reference: Well Foster Eddy #23
Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13) @ 3771 Oustt (JW #4)
Site: Foster Eddy #23 MO Reference. KB Elev {(13') @ 3771.0usft (JW #4)
Waelk: Foster Eddy #23 North Reference- Grd
Walthore: OH - Job #32D0811740 Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Regutatory
Project Eddy County, NM (NAN27 NME)
Map System” S State Plane 1927 (Exact solut'on) System Datum. Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone. New Mexico East 3001
Site Foster Eddy #23
Site Position: Northing: 669,104 30usft  Latitude: 32°50° 19 163 N
From. Map Easting: 637,180 30usf  Longltude: 103753 12111 W
Position Uncertainty: 00 usht Slot Radlus: 13.3/16" Grid Convergence: 024" '
. - . i
s Wall Foster Eddy #23 |
i Woell Posttion +NI-S 00 ush Northing: 669,104 30 usht Latitude: 32°50° 19 163 N
z +ELW 00 ustt Easting: 637,180 30 ush Longitude: 103 53 12111 W
§ Pasition Uncartainty 00 usht Waeilhead Elevation’ usft Ground Level: 3 758 Qusht
| wellbore OH - Job #32D0811740 .
i Magnotics Model Name Sample Date Declination Dip Angle Field Strength
1 ) ) (nT)
5 IGRF2010 8/7/2011 ! 60 70 48,935 :
! Design Actual |
H
3 Audit Notes. !
Version: 10 Phase: ACTUAL Tin On Dopth: a0 E
. f
Veartical Section: Depth From (TVD) +N/-S +E/I-W Direction !
: (ustt) {usft) {usft) ) i
i 00 00 00 6159 :
Survey Program Date  10/8/2011 :
From To !
(usft) {usit) Survey (Wellbore) Tool Name Description
100 0 1.762.0 Gyro Survey (OH - Job #32D0811740) Keeper Standard Wireline Keeper ver 10 2 t
t 18960 5205 0 MWD Survey (OH - Job #3200811740) MWD MWD - Standard
Suivey .
Measured Depth tnclination Azimuth True Vertical North/South East/West Clogsure Azimuth  Closure Distance
{usft) ) ) Depth {usft) (usft) ) {usft)
0.0 g o0 000 00 0.0 (1] 000 Q0
1000 051 201 18 100.0 -0.4 02 201.18 04
200 0 0.60 21007 2000 -1.3 06 204.47 141
300.0 070 183.05 3000 -23 -10 20289 25 )
400 0 074 196 80 4000 35 -13 200 27 38"
5000 Q74 195 37 500 Q -48 -17 199 20 51,
800 0 076 186 40 600.0 61 -19 197 49 64
700 0 062 199,75 7000 72 22 196 68 76 |
800 0 046 204 36 8000 -8 -25 197 24 85,
900 Q 0.22 214 32 899 9 -886 -28 197 9 911
1.0000 024 30.83 989 9 -86 -28 197 96 91 ,
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Scientific Drilling International, Inc.
SOl Standard Survey Report

Company: COG OPERATING LLC

Project: Eddy County, NM (NAN27 NME)

Site: Fosler Eddy #23

Waell: Foster Eddy #23

Waetlbore: CH - Job #32D0811740

Design* Aclual

Survey

Measuraed Depth Inclination Azimuth
{usf) ) )
: 1,100 0 048 24.10
’ 1,200 0 0861 29.57
. 1,300 0 067 36.47
% 1,400 0 060 56 07
f 1,500 0 0,30 4284
| 1,600 0 0.28 $3.79
H 1,700 0 024 289 04
17620 026 28583

Local Co-ordinate Refarence:

TVD Reference:

MD Reference:

North Referaence:

Survey Calcutation Method:

Databaso:

True Vertical North/South
Depth {usft)

1,099.9 -8.0
1.199.9 -7.2
1.299 9 -6.3
1,399 9 -56
1,499 9 50
15999 -4.7
1,699 9 45
1,761 9 44

LR

oy,

o)

Well Foster Eddy #23

KB Elev (13') @ 3771 Ousft (JW #4)
KB Elev (13') @ 3771 Oush (JW #4)

Grid

Minimum Curvature
EDM-Regulatory

East/West
(usft)
-25
-1
1.5
07

0,1
03
03
01

Closure Azimuth
)
197.33
196 08
19315
187 06

180 77
176 24
176 07
176 25

g 4;(}4 . .
1) Soentiic Drling

Bt T merions

Closure Distance
(ustt)
8.4
75
64
55

50
a7,
45
44

|

¥
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Scientific Drilling International, Inc,

SOl Standard Survey Report

Local Co-ordinate R;:fomnce:

P PoreetUons

Scientific Driling
ENR VY L)

Company: COG OPERATING LLC Well Foster Eddy #23
Projact: Eddy County, NM (NAN27 NME) TVD Refarence: KB Elev (13') @ 3771.0usft (JW #4)
Site: Foster Eddy #23 MD Reference: KB Elev (13') @ 3771 Ousft (JW #4)
Wall: Foster Eddy #23 North Reference: Gnd
Wellbore: OH - Job #3200811740 Survey Calculation Method: © Mimmum Curvature
Design: Actual Database: EDM-Regulatory
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
! Site Position’ Northing: 669 104 30usit  Latitude: 32°50' 19 163N,
; From: Map Easting: 637,180 30usft  Longitude: 103°53' 12111 W
; Position Uncertainty 00 usH Slot Radius: 13-3/16" Grid Convergence: 024
Wall Foster Eddy #23 ’
Waell Position +NI-S 00 usft Northing: 669,104 30 usht Latitude: 327 50" 19,163 N
+E/.W 0 0 usft Easting: 637,180 30 usft Longitude: 103" 853" 12111 W
Position Uncertainty 0 0 usft Wellhead Elevation: ush Ground Level: 3.758.0 ush
| Wellbore OH - Job #32D0811740 “
Magnetics Mode! Name Sample Date Declination Dip Angle Field Strength
} §] (nT)
' IGRF2010 8/7/12011 776 60.70 48,935 :
Design Actual 1
" Audit Notes: ;
Version: 10 Phase: ACTUAL Tie On Depth: 00 i
. Vertical Section: Depth From (TVD} +N/-S +EI-W Direction ’
(usft) {usft) {usft) )
00 00 00 6159 ;
“Survey Program Date 10/8/2011 ?
From To §
(usf) (usft) Survey {(Wellbore) Tool Name Description :
. ;
X 100.0 17620 Gyro Survey (OH - Job #3200811740) Keeper Standard Wireline Keeper ver 10 2
; 1.896.0 5,205.0 MWD Survey (CH - Job #32D0811740) MWD MWD - Standard
i Survay
H
i
l Measured Depth Inctination Azimuth True Vertical North/South East/Wast Closure Azimuth  Closure Distance %
] fusft) (] ) Depth {usf) {usft) ) {usft) H
: 1762.0 026 295 83 17619 " 44 01 179 26 a4
' Gyro Tie-in H
1.896 0 0,24 33596 1,8959 40 03 184.76 40 :
19580 024 98 43 1,957 9 39 03 18377 39"
20210 059 7327 20209 -38 02 17719 38
20830 160 53 48 2,0829 -32 12 159 57 34
2,146 0 210 6237 21459 «21 29 126 13 36
22090 294 57 45 22088 07 53 9778 54 §
22700 349 60 01 22697 10 8.2 8276 83 !
2,333.0 355 67 81 23326 27 17 76.81 120 ¢
i
2,384 0 437 7566 23935 40 157 75.60 16 2 %

107972011 10 19 53PM
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Company: COG OPERATING LLC Local Co-ordinate Reference: Well Foster Eddy #23
Project Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (13) @ 3771.0usft (JW #4)
Site: Fosler Eddy #23 MD Reference: KB Elev (13') @ 3771.0usft (JW #4)
Woll: Foster Eddy #23 North Reference: Grd
Wollbore: OH - Job #3200811740 Survey Calculation Method: Minimum Curvature
Design: Actual Database: EDM-Regulatory
Survey
Measured Depth Inclination Azimuth True Vertical North/South East/Woest Closure Azimuth  Closure Distance
(usft) ) ) Depth {usft) {usft) (] (usft)
2,456.0 5.12 7172 2,455.2 55 ’ 20.8 7511 213
25180 581 G5 50 25170 77 261 73 66 272
i 2,661.0 6.37 6165 2,658 2 14 4 387 7002 422
27060 623 6183 2,703.9 168 440 69 15 471
2,799.0 578 58.31 2,796 4 216 524 87 61 567
, 28940 523 60 66 2,89089 262 60.3 €6 48 857
; 29870 5.85 52 45 29835 31.2 677 65 27 746
3,081 0 6.85 55 11 3,076 9 37.2 76 0 63 90 846
31740 6.24 52.95 3,168.4 434 845 62.82 94 9
3,268 0 6.19 ' §2.31 3.2628 495 925 61.84 1060
3,361 0 6 50 58 19 3,355 2 554 101.0 61 26 1152
34560 613 59 18 34497 60.8 109 9 61.05 125.8
35480 6.60 6100 3,5411 65.9 118 8 60.98 1358 :
36420 631 58.54 36345 71.2 1279 60 89 46 4 !
37360 6.02 65 33 37279 76.0 . 136 8 60 95 156 4
3860.0 573 63 54 3.8513 B14 148 2 8122 1691
39540 553 63 04 3,944 8 856 156 5 6132 1783
40470 5.07 62 67 40374 895 164 1 8139 186.¢
41400 430 63 47 41301 93.2 1713 61 46 185.0
42350 517 6110 4,224 7 970 178 7 6150 2033
4,329.0 550 59 18 43183 1014 186 3 6144 2921
44220 596 59 54 44109 1061 194 2 6135 2213
4,578 0 525 6163 4,566 1 11386 207.5 61.30 2366
46410 462 63 44 46289 1161 2123 61.32 2420
47020 378 57 28 4,689.7 1183 216 2 6131 246.5
4,765.0 284 75 01 4.752.6 1198 2195 5138 250 0
48270 203 78 25 48146 1205 2220 B4 52 28286
4,889 0 107 4240 4.876.5 1211 223.5 8155 254 2
4,985 0 098 22.40 4,972.5 1225 2244 6137 2687
5.016 0 095 2037 5.003.5 123.0 2246 6129 2581
5,078.0 096 43 13 50655 1239 2251 6118 2870
51410 0.81 77 61 51285 124 4 225.8 6117 2579
5,156 0 080 74,58 5,143.5 124 4 2261 6118 258 1
Last MWD Survey
52050 073 7713 51925 1246 226.8 6122 2587
Projection to Bit
Survey Annotations
Meas ured Verticai Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) {usft) {usft) Comment
1,762.0 1.761 9 44 01 Gyro Tie-in
5,156 0 5,143 5 124.4 226.1 Last MWD Survey
52050 51925 124 6 2268 Projection to Bit

10/9/2011 10 19 S3PM Page COMPASE 5000 1 Buid 40



Vertical Section at 61.59° (1500 usft/in)

COMPANY DETAILS' COG OPERATING LLC
223032
Calculation Method: Minimum Curvature

Error System-

ISCWSA

Scan Method: Closest Approach 3D
Emor Surface Elluptncai Conic

Project: Eddy County, NM (NAN27 NME)
Site. Foster Eddy #23
- Well" Foster Eddy #23
i Scientific Drilling Wellbore. OH - Job £3200811740 é Q
¥ Direchionat Drlllag Sperchions Design. Plan #1 Gyro Tie-in 7-7/8" Hole -
0 b _£ i s Notht'-Fos(er-#E' T % g f7ritaie G o
J cd-d T T T T ast Hi-Foster 423 WELL DETAILS. Foster Eddy #23
i - R KB Elev (13) @ 3771.0usft (JW #4)
] N ‘ R i Ground Level. 3758.0
do o e - S +E/IW Northing Easting Latittude Longitude Slot
B - s - 00 669104.30 637180 30 32° 50" 19.163 N 103° 53" 12111 W
1 - - i —
1500 — ~ ==~ " P*“';"Q"x o ;‘xrﬁRu ™~ - — - - 3
. - : 2z - : . =4 :
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o i - il N I = . :
g 1 =S O R
£ :4'M~Mv>0—~ g B T e om e
= VIS I D S
3 as00 = 1107 -
[~ 9 = ] - -
1 T 4 ..
B o ] .
+ z ttdw= ke
: £ ] N -
4 = 7 .
T ‘5’) 4 s em =
55
6000— 1 i |
- = T s - £
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West(-)/East(+) (55 usft/in)

PROJECT DETAILS: Eddy County, NM (NAN27 NME)
Geodetic SystetdS State Plane 1927 (Exact solution)

System Datum

Datum.
Ellipsoid.
Zone

NAD 1927 (NADCON CONUS)
Clarke 1866

New Mexico East 3001

Mean Sea Level

SITE DETAILS Foster Eddy #23
Site Centre Lattude: 32° 50' 19.163 N
Longitude 103° 53" 12111 W
Posihonal Uncertainity. 0.0
Convergence. 0 24
Local North- Gnd




