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Scientific Drilling
Survey Report

; Company: COG Operating LLC Local Co-ordinate Reference: i
. !
: Project: _Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (12') @ 3873 00usft (Basic #35) ,
i Site: Foran State #4 . MD Reference: KB Elev (12') @ 3873 00usft (Basic #35)
, Welt: Foran State #4° " North Reference: Grd
f;WeIIbore: OH - Survey Calculation Method: Minimum Curvature
. Design: Actual ‘ Database: " EDM-Julio ,
Project " Eddy County, NM (NAN27 NME) o R i
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 | Foran State #4 B 7 . _h \ B 7 .
Site Position: Northing: 668,230 00 usft  Latitude: 32°50' 10255 N
From: Map Easting: 643,188 70 usft  Longitude: 103°52' 1734 W
Position Uncertainty: 000 usft Slot Radius: 13-3/16 " Grid Convergence: 025°
Well Foygﬁ State #4 L - B Lo i ~ . .
Well Position +N/-S 000 usft Northing: 668,230 00 usft Latitude: 32°50'110 255 N
+E/-W 0 00 usft Easting: 643,188 70 usft Longitude: 103°52' 1734 W
Position Uncertainty 0 00 usft Wellhead Elevation: usft Ground Level: 3,861 00 usft
Wellbore _ "OH _“ ; ) h . o T - o .
Magnetics Model Name Sample Date Declination Dip Angle‘ Field Strength
) R & (nT)
IGRF2010 2011/07/28 775 o 8070 T 7T 48,938
Design Aé[ual " ) 4‘ o ) . - o B i L "
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: g oo
Vertical Section: ~ DepthFrom{TvD) wNs T sEmw T T Direction T
{usft) {usft) {usft) ©)
e X X R V- ¥V 2 T
‘Survey Program’ Date 2011/08/01
| From To .
) (usft) (usft) Survey (Wellbore) _ Tool Name Description
e e e e e vt ot e v e ot o hort =+ o o et s o e s O VR z - PR
100 00 1,815 00 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 10 2
1,905 00 5,318 00 MWD Survey (OH) MWD MWD - Standard
Survey . - ~_ A‘ - L i _ i i o L .“ o ’ .
Measured . Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/l-W Section Rate Rate Rate
(usft) ©) ©) {usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
000 000 000 000 000 000 000 000 000 000
100 00 079 263 04 100 00 -008 -0 68 -024 079 079 000
200 00 049 264 07 199 99 -021 -179 -0 63 030 -030 103
300 00 046 262 55 299 99 -031 -262 -092 003 -0 03 -152
400 00 046 273 20 399 98 -034 -342 -125 009 000 10 65
500 00 053 279 88 499 98 -024 -4 27 -173 009 007 668
600 00 051 28394 599 98 -0 05 -516 -230 004 -002 4086
700 00 058 283 55 699 97 018 -6 08 -292 007 007 -039
800 00 058 298 96 799 97 054 -703 -368 016 001 1541 '
900 00 061 302 96 899 96 108 -792 -4 57 005 002 400
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. Company: COG Operating LLC Local Co-ordinate Reference: + Site Foran State #4

i Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (12') @ 3873 00usft (Basic #35) ¢

 site: Foran State #4 MD Reference: . KB Elev (12') @ 3873 00usft (Basic #35) '

[ well: Foran State #4 _North Reference: . Gnd '

E Wellbore: OH Survey Calculation Method: * Mimmum Curvature

' Design: Actual . Database: + EDM- Jullo

Survey - _ ’ l ) . f, e e ., .- .' .
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ) © (usft) (usft) (usft) (usft) (°I100usft)  (>/100usft) (°I100usft)
1,000 00 1051 34003 , 99996 179 -852 -5 47 037 -0 10 37 07
1,100 00 050 355 96 1,099 95 265 -871 -6 31 014 -001 1593
1,200 00 069 2278 1,199 95 364 -8 50 -710 033 019 26 82
1,300 00 106 43 88 1,299 94 486 763 779 048 037 2110
1,400 00 148 38 91 1,399 91 653 -618 -862 043 042 -497
1,500 00 173 40 64 1,499 87 8 68 -4 38 -972 025 025 173
1,600 00 181 48 90 1,599 82 10 86 221 -10 68 027 008 8 26
1,700 00 177 52 50 1,699 78 12 84 021 -1134 012 -0 04 360
1,800 00 146 5479 1,799 74 14 52 247 -11 81 032 -031 229
1,815 00 138 5144 1,814 73 1474 277 -11 87 077 -053 -2233
Gyro Tie-in

1,905 00 112 56 51 1,904 71 1590 435 -1219 031 -029 563
1,969 00 085 88 05 1,968 70 16 26 535 -1205 093 -042 49 28
2,033 00 084 141 80 2,032 69 156 91 611 -11 39 119 -0 02 83 98
2,096 00 119 159 18 2,095 68 14 93 663 -10 29 073 056 27 59
2,160 00 180 164 84 2,159 66 13 34 713 -8 65 098 095 8 84
2,223 00 275 161 11 2,222 61 10 96 788 -618 153 151 -592
2,287 00 353 154 84 2,286 52 772 921 -269 133 122 -980
2,351 00 410 156 62 2,350 37 384 10 96 156 091 089 R 278
2,414 00 478 159 05 2,413 18 -068 1279 642 112 108 386
2,477 00 524 160 00 247594 -584 1471 1188 074 073 151
2,540 00 545 157 73 2,538 67 -11 31 16 83 1772 047 033 -360
2,604 00 579 155 85 2,602 36 -17 07 19 30 2397 060 053 -294
2,667 00 632 156 26 2,665 01 -23 14 2200 30 61 0.84 084 065
2,730 00 6 66 151 57 2,727 61 -2953 2513 3772 100 054 -744
2,794 00 7 40 149 75 2,791 13 -36 35 28 98 45 55 121 116 -284
2,858 00 749 149 58 2,854 59 -43 51 3317 5383 014 014 -027
2,954 00 7 05 151 99 2,949 81 -54 10 3910 65 96 056 -0 46 251
3,050 00 708 150 09 3,045 09 -64 43 44 82 7776 025 003 -198
é,145 00 817 155 56 3,139 25 -75 865 50 63 90 35 138 115 576
3,240 00 811 154 37 3,233 29 -87 84 56 22 103 80 019 -0 06 -125
3,335 00 794 15576 3,327 36 -99 87 6181 , 11705 027 -018 146
3,429 00 795 152 54 3,420 46 -111 55 67 48 130 03 047 001 -343
3,524 00 782 151 98 3,514 56 -123 09 7354 143 07 016 -0 14 -059
3,619 00 777 152 52 3,608 68 -134 49 79 54 155 95 009 -005 057
3,714 00 7 60 151 48 3,702 83 -145 71 85 50 168 65 023 -018 -109
3,809 00 . 759 153 55 3,796 99 -156 85 91 30 181 20 029 -0 01 218
3,904 00 741 152 09 3,891 18 -167 88 96 96 193 60 028 -019 -154
4,000 00 793 155 62 3,986 32 -179 38 102 59 206 41 073 054 368
4,096 00 805 154 29 4,081 39 -191 47 108 24 21974 023 013 -139
4,181 00 804 154 72 4,175 46 -203 47 113 96 23303 006 -001 045
4,286 00 7 84 166 15 4,269 54 -215 40 119 42 246 14 030 -021 151
4,379 00 7 89 155 33 4,361 67 -227 00 124 65 258 86 013 005 -0 88
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Scientific Drilling
Survey Report

Local Co-ordinate Reference:

5 Company: COG Operatlng LLC Sﬂe Foran State #4
, Project: Eddy County, NM (NAN27 NME) TVD Reference: KB Elev (12') @ 3873 00usft (Basic #35)
Site: Foran State #4 MD Reference: KB Elev (12) @ 3873 00usft (Basic #35)
" Well: Foran State #4 , North Reference: Gnd
1 Wellbore: OH Survey Calculation Method: Mimimum Curvature
Design Actual Database: EDM- Jullo
Survey ’ ‘ m -
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/I-S +E/-W Section Rate Rate Rate
(usft) ©) (°) (usft) {usft) (usft) (usft) (°100usft)  (°/1 OOusft) (°/1 00usft)
4,475. 00 715 156 08 4,456 84 -238 45 129 82 271 40 078 -0 77 0 78
4,570 00 705 157 53 4,551 12 -249 24 134 45 283 12 022 -0 11 153
4,634 00 658 155 64 4,614 66 -256 21 137 46 290 70 081 -073 -295
4,698 00 591 157 55 4,678 28 -262 60 140 23 297 65 110 -105 298
4,761 00 512 158 46 4,740 99 -268 21 14250 303 68 126 -125 144
4,824 00 434 159 00 4,803 78 -273 05 144 39 308 85 124 -124 086
4,888 00 310 165 51 4,867 64 -276 99 145 69 31294 204, -194 1017
4,951 00 204 165 85 4,930 58 -27973 146 39 31570 168 -168 054
5,015 00 134 148 74 4,994 55 -281 48 147 05 317 56 131 -109 -2517
5,078 00 057 164 23 5,057 54 -282 41 147 50 318 60 127 -122 2300
5,141 00 040 160 17 5,120 54 -28292 147 66 31912 028 -027 -6 44
5,235 00 036 137 87 5,214 53 -283 45 147.97 31974 016 -004 -2372
Last MWD Survey
5,318 00 036 137 87 5,297 53 -283 84 148 32 320 24 000 000 000
Projection to Bit
Design Annotations h i
Measured Vertical Local Coordinates
Depth Depth +N/-S +EI-W
(usft) (usft) (usft) (usft) Comment
1,815 00 1 81473 14 74 277 Gyro Tie-in
5,235 00 5,214 53 -283 45 147 97 Last MWD Survey
5,318 00 5,297 53 -283.84 148 32 Projection to Bit
Checked By. Approved By Date.
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Scientific Drilling for COG Operating LLC
Site: Eddy County, NM (NAN27 NME)
=\ Well: Foran State #4 N -
— | Wellbore: OH : Scientific Drilling
Design: Plan #2 Gyro Tie-in 7-7/8" Hole irectional Driling Operations
-8001— 1204— — - = n —
600 | 100 - - T G M to Grid North{~
fndll g — - || = z o e el il True North: -0.25°| 722
| | == hadiin T st p— i | == Magnetic North 7 50°
-400 80 — —
g o = s sl Wit = piosl Il e Magnetic Field
o p o - Strength: 48937.6snT| =
-200 60 Dip Angle: 60.70°——
Juy p— — et e M P e, oy Date’ 2011/07/28
o e R R Model. IGRF2010/—"—
0 — 40 . L ——
200 - 20 ——r =z
400 0 pou
600 —— —— -20 — — —
8004 —— — 40 - — . R—
1000 R R
1200 __ 80
gy £ | T - am— iy —
1400 — %_13‘, | % puasasd| mgvedogs
== {Gyro Tie-in ~ —| 3 . e \"‘ ——-
1600 - Q120 il B : '\: ki
PMEE= = o= e == -
800 £-140 A Y ) n
=l = —\ @ =
] el Inanin) et - . A\Y | R
2000 : Z-160 N =
_ \ !c
E pond ey \ i
22004 5180 \ -
Qo \ |
(=] -f— B
® \ 2
2400 -200 - N\ << T
e | e = \\ e
= : \ 0
2600 ~{EOC hotd 7 29°— -220 = =
EZSGG -240 ,”— -
g EE = =
3 3000 -260 : [TG1Foran #4f— <
g ey = i = ﬁ Last MWD SurveyJ | b
S . | [ e o7 Seer il
3200 -280 - I - S S—— R - :
£ [PBHL-Foran #4= |~ {1}~ |
= T -Foran £ e
%3-‘.30 8 : -300 = . == — e [Projection to Bif
o ! - 1111 $TAY-NORTH|OF-THIS HARDLINE (231" FNL:} /71 || L ]
e —=\ : ‘ :
L3600 : - -320 -
€ | v
o |
2 2200 T PP i st
o 3800 -3401— -
2 : - LEGEND - :
F 4000 g 2e0l—l— - ¥ v
000 - ; =360 ——
\ —— v Foran State #4, OH, MWD Survey
4200 —= Y 380 —— Foran State #4, OH, Gyro Survey S
=| U ~|== ——Plan #2 Gyro Tie-in 7-7/8" Hole
400 : | § - apl—l— ) ) ) ) ; . it
4400 1) -400 T T T i T T T 0 — -
1 L | | | | | | |
\ ; ; } + + . } : Ol
4600 i -140 120 <100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
oLV )
West(-)/East(+) (20 usft/in)
4
M P - WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
H
5000 - Name . TVD  +N/-§ +E/-W Northing Easting Latitude Longitude Shape
== | East HL-Foran #4 12,00 -297.70 156 80 66793230 64334550 32°50'7 302N  103°51'50.912 W Rectangle (Sides® L100 00 WO 00)
o CZ South HL-Foran #4 1200 -297.70 15680 66793230 64334550 32°50' 7.302 N 103°51' 59 912 W Rectangle (Sides L0 00 W100 00)
5200 = TG1-Foran #4 5012.00 -28770 14680 66794230 64333550 32°50'7.402N  103°52'0028 W Point
TG1 Foran #4] ; b o PBHL Foran #4 671200 -287.70 146 80  667942.30 64333550 32°50'7402N  103°52'0028 W Circle (Radius 10.0 0)
5400 “———-{Last MWD Survey]
> | |
o - S— -l = SECTION DETAILS
5600 + i T
7 ‘ip, 1 to Ba({ Sec MDD inc Azi TVD +N/-8  +Ei-W Dleg TFace VSect Target
5800 T i 1181500 1.38 5144 181473 1474 277 000 000 1187
! 22000.00 1.38 51.44 1999.68 17.52 6.25 000 000 -1276
T =+ . ; 32387.65 7.29 156 05 238629 -2.08 1991 200 114.47 1090
6000 ; . - 4466829  7.29 156.05 4648.50 -26654 137.40 000 000 29987
— o 5503277 000 000 501200 -287.70 146.80 200 18000 32299 TG1-Foran #4
6200 L . Y : 6673277 000 000 6712.00 -28770 14680 000 000 32299 PBHL-Foran #4
64004 i - - i WELL DETAILS Foran State #4
. L X L , Ground Level 3861 00
haaad et + 0 : - : +N/-S +E/-W Northing Easting Latittude Longitude Slot
T g : =3 - 000 000 668230 00 64318870 32°50°10255N 103°52' 1734 W
GRON: L] LT T | T
: 7 : :
7000 n — > ——— - -
t T .
= ‘ e N m : ; . PROJECT DETAILS' Eddy County, NM {(NAN27 NME) Plan Plan #2 Gyro Tie+n 7-7/8" Hole (Foran State #4/0H)
7200 T |PBHLForan #4 —7
t T T f T : T d System: US State Plane 1927 (Exact solution)Created By Julio Pina Date* 28-Jul-11
; ; 1L : i Datum NAD 1927 (NADCON CONUS)
74001+ . g = - . T : : T Ellipsotd: Clarke 1866 Checked Date*
+ | et — | L~ + et * : Zone- New Mexico East 3001
= ~ - - = = i System Datum: Mean Sea Level Reviewed Date
=200 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
Vertical Section at 152.97°(200 usft/in) Approved Date




