Results of Directional Survey

DD
API number:|30-025-40143
OGRID: Operator. |COG OPERATING LLC
Property: [GC FEDERAL [# 46
surface IULSTR: IP |20 T|17S R|32E
733|FSL 1270{FEL
BH Loc ULSTR: |P 20 T17S R|32E
r 7119{MD 7103.2|TVD 967|FSL 1026 |FEL
Top Perf/OH ULSTR: [P 20 T|17S R|(32E
r 5420|MD 5404.2ITVD 508{FSL 1025|FEL
Bot Perf/OH ULSTR: P 20 TI|17S R|32E
| 6850{MD 6834.2{TVD 876|FSL 1026 |FEL
MD N/S EW |VD
5400f -225.32 245.05] 5384.23
TOP PERFS/OH 5420] -225.28 244 97| 5404.23
5500 -225.11 244 65| 5484.23
5700| -244.45 244 45| 5684.23
BOT PERFS/OH 6850 143.10 243.68| 6834.23
5760 -224.23 244 41| 574423
NEXT TO LAST 5700 -244.45 244.45] 5684.23
LAST READING 5760 -224.23 244 41} 574423
D 7119 233.75 243.50y 7103.23
Surface Location 733{FS 1270{FE
Projected BHL 967|FS 1026|FE
Location of
Top Perfs/OH 508|FS 1025|FE
Bottom Perfs/OH 876|FS 1026|FE

SUMMARY of Subsurface Locations

Top Perfs/OH

iSurface Location

P-20-17S-32E

{Projected TD

Bottom Perfs/OH

P-20-17S-32E

P-20-17S-32E

GCT 2 5 2014




}/ SUR P 20 17S 32e 733/8 & 1270/E
! BHL: P-20-17s-32e, 967/S & 1026/E
APl # 30-025-40143

WELL NAME AND NUMBER ~ GC Federal No.46 |
LOCATION  Section 20, T17S, R32E, 606 FSL, 1222 FEL, Lea County

OPERATOR COG Operating LLC

DRILLING CONTRACTOR  United Drilling, Inc.

The undersigned hereby certifies that he is an authorized representative of the drilling contractor
who drilled the above described well and had conducted deviation test and obtained the following
results:

Degrees (@ Depth Degrees @ Depth Degrees @ Depth
39° @ 92'
68° @ 174'
12° @ 272
.69° @ 362'
5.57° (@ 485'
10.64° @ 577
12.4° @ 591"
55° @ 6194
.84° @ 6668'

Drilling Contractor- UNITED DRILLING, INC.

By: /3% Lt @Wﬂ&u

(Luisa Norlega)

Title: Asst. Office Manager

4

“. .-.‘Subscribed and sworn to before me this Q’i’ day of Lﬂ@ﬁﬁﬂt , 2011 .

a &4,4/ WM?ZPI/L

Notary Phblic
\ . /fﬁfwz zz)/f//éé?
My Commission Expires: /O/P//Z, County State

%
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COG Operating LLC

Lea County, NM (NAD27 NME)
GC Federal #46
GC Federal #46

OH

Design: Actual

05 August, 2011
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'~ SUR: P-20-17s-32%e, 733/S & 1270/F
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Scientific Drilling

Directional Drilling Operations
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Survey Report
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COG Operatmg LLC , Local Co-ordinate Reference . Well GC Federa! #46
'Project: "Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4007 00usft (UDI #42) )
. Siter GC Federal #46 . MD Reference: KB Elev (20"} @ 4007 00usft (UDI #42) ,
I'welt: ' GC Federal #46 North Reference: ' Gnd H
i Wellbore: OH Survey Calculation Method: Minimum Curvature
| Design: Actual Database: " EDM- JuIlo
Project Lea County NM (NAD27 NME) ) T
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 GC Federal #46 ) ’ o T )
Site Position: Northing: 660,445 40 usft  Latitude: 32°48' 52002 N
From: Map Easting: 668,925 00 usft  Longitude: 103°47' 0573 W
Position Uncertainty: 000 usft Slot Radius: 0" Grid Convergence: 030°
well ' GC Federal #46 T T
Well Position +N/-S 000 usft Northing: 660,445 40 usft Latitude: 32° 48 52002 N
+EI-W 0 00 usft Easting: 668,925 00 usft Longitude: 103°47' 0573 W
Position Uncertainty 0 00 usft Wellhead Elevation: usft Ground Level: 3,987 00 usft
Wellbore COH ) ; . o i e
Magnetics‘ Model Name Sample Date Declination Dlp Angle Fleld Strength
) ) (nT)
ST T ""IGRF2010 2011/08/01 T 7T T 77 U Te069 T T T agea2
Design Actual 3 - B _Q ) ~ o
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 000
Vertical Section: 77T 777 Depth From (TVD) TaNisT +EIW 777 TDirection
{usft) (usft) (usft) )
T T e e oo’ T o0 " T 7T oo T 7T Tqszer T T
[
‘Survey Program Date 2011/08/05
; From To
L {usft) “(usft) Survey (Wellbore) Tool Name Description
T Tio000 60000 Gyro Survey (OH)  Keeper  Standard Wirelne Keeperver 102
681 00 5,809 00 MWD Survey (OH) MWD MWD - Standard
Survey B ‘: o ’ . e ) ” ;- oo T N :
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +EI-W Section Rate Rate . Rate
(usft) ©) ) {usft) {usft) (usft) (usft) (°/100usft) (°/100usft) {°/100usft)
000 000 + 000 000 000 000 000 000 000 000
East HL-GC #46 - South HL-GC #46
100 00 030 304 61 100 00 015 -022 -0 26 030 030 000
200 00 055 287 51 200 00 044 -089 -0 95 028 025 -17 10
300 00 059 306 34 299 99 089 -176 -190 019 004 18 83
400 00 162 122 11 399 98 044 -0 98 -102 221 103 17577
500 00 733 139 87 499 64 -519 433 670 581 571 1776
600 00 1291 143 26 598 04 -19 03 15 14 24 03 561 558 339
700 00 1228 139 30 695 59 -36 19 28 94 45 81 107 -063 -3 96
800 00 1013 135 82 793 67 -50 59 4204 65 20 226 -215 -348

2011/08/05 9 25 46AM
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: COG Operating LLC

Scientific Drilling
Survey Report

Local Co-ordinate Reference:

| Project: Lea County, NM (NAD27 NME) + TVD Reference: " KB Elev (20") @ 4007 00usft (UDI #42) '
i Site: GC Federal #46 MD Reference: KB Elev (20) @ 4007 00usft (UDI #42)
‘Well: GC Federal #46 North Reference: Grd ¢
. Wellbore: OH Survey Calculation Method:. Minimum Curvature ¢
' Design: “Actual Database: EDM-Julio :
Survey - -
Measured Vertical Vertical Dogle-g Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) °) ) {usft) (usft) (usft) {usft) (°/100usft) (°/100usft)  (°/100usft)
900 00 821 13205 892 39 -6165 53 49 8111 201 -191 -377
1,000 00 736 129 48 991 51 -70 25 63 56 94 35 092 -085 -257
1,100 00 670 129 41 1,090 78 -77 90 7286 106 37 066 -066 - -0 06
1,200 00 646 129 12 1,190 11 -85 22 8178 117 89 025 -024 -029
1,300 00 511 128 99 1,289 59 -91 73 89 58 128 04 134 -134 -013
1,400 00 434 126 05 1,389 25 -96 41 96 27 136 13 081 -077 -294
1,500 00 331 123 45 1,489 04 -100 20 101 65 142 65 105 -104 -260
1,600 00 293 123 58 1,588 89 -103 09 106 16 147 93 038 -038 012
1,700 00 293 126 88 1,688 76 -106 06 © 110 27 152 96 017 000 331
1,800 00 306 124 51 1,788 63 -109 16 114 47 158 15 018 014 -237
1,900 00 316 123 91 1,888 48 -11212 119 05 163 53 010 009 -061
2,000 00 299 128 51 1,988 33 -115 34 123 44 168 93 030 -016 461
2,100 00 - 280 126 41 2,088 20 -118 48 127 35 17394 022 -019 -210
2,200 00 2'53 130 25 2,188 09 -12132 13105 178 58 033 -028 384
2,300 00 276 137 29 2,287 99 -124 49 134 34 183 16 040 023 704
2,400 00 32 138 17 2,387 85 -128 36 137 84 188 35 046 046 089
2,500 00 330 134 91 2,487 69 -132 49 14177 194 04 020 008 -326
2,600 00 308 134 43 2,587 53 -136 44 14577 199 66 022 -022 -048
2,700 00 241 132 30 2,687 42 -139 74 149 19 204 41 068 -0 67 -213
2,800 00 222 125 64 2,787 34 -142 11 152 21 208 24 033 -019 -6 66
2,900 00 274 12978 2,887 25 -144 78 16575 21264 055 052 4 14
3,000 00 290 13336 2,987 13 148 14 169 30 217 53 ’ 024 016 358
3,100 00 304 13183 3,086 99 -151 58 163 26 22278 016 014 -153
3,200 00 323 13512 3,186 85 -155 33 167 08 228 13 026 019 329
3,300 00 334 13394 3,286 67 -159 46 17128 234 02 013 012 -118
3,400 00 317 133 31 3,386 51 -163 35 175 38 239 67 018 -017 -063
3,500 00 31 133 31 3,486 36 -167 10 178 36 245 13 007 -007 000
3,600 00 306 132 60 3,586 22 -170 77 183 29 250 51 006 -0 04 -071
3,700 00 297 13116 3,686 08 -174 30 187 21 25579 012 -0 09 -144
3,800 00 296 132 44 3,785.95 -177 70 191 07 260 93 007 -001 128
3,900 00 282 13472 3,885 82 -181 19 194 74 265 99 018 -0 14 228
4,000 00 261 13474 3,98570 -184 54 198 10 27073 021 -021 002
4,100°00 254 . 13537 4,085 60 -187 71 201 27 27521 008 -007 063
4,200 00 256 13100 4,185 51 -190 76 204 50 279 66 020 002 -4 37
4,300 00 288 125 87 4,285 39 -193 71 208 27 284 42 040 032 -513
4,400 00 241 128 16 438529 -196 46 21191 288 97 049 -048 230
4,500 00 245 129 28 4,485 20 -199 13 21522 293 21 006 004, 112
4,600 00 253 127 66 4,585 11 -20176 218 55 297 44 011 008 -162
4,700 00 308 127 66 4,684 98 -204 81 22248 302 40 055 055 000
4,800 00 319 128 01 4,784 83 -208 15 226 89 307 90 01 011 035
4,900 00 310 129 96 4,884 68 -21168 23108 31337 014 -009 1.95
5,000 00 297 129 32 4,984 54 -214 99 235 26 318 69 014 -013 -064
5,100 00 281 132 61 5,084 41 -218 31 238.98 323 68 023 -016 329
2011/08/05 9 25 46AM Page 3 COMPASS 5000 1 Build 40,
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Survey Report
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®

Well GC Federal #46

| Project: .Lea County, NM (NAD27 NME) " TVD Reference: KB Elev (20") @ 4007 00usft (UDI #42) '
I site: GC Federal #46 MD Reference: . KB Elev (20') @ 4007 00usft (UDI #42)
| Well: GC Federal #46 North Reference: Grd
! Wellbore: OH Survey Calculation Method: Minimum Cur\(ature .
: Design: Actual Database:- EDM-Julio
! o e o o - — —— - - - - - PO - . - 3 —_ See - - e T L S . - - e e
Survey ’ B ’ ) ‘ - ‘
Measured Vertical Vertical Dogleg Build Turn
Depth: Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ) ] (usft) (usft) {usft) (usft) (°/100usft) (°/100usft) (°/100usft)
5,200 00 239 133 10 5,184 30 -22148 242 42 328 36 041 -0 41 049
5,300 00 137 148 71 5,284 25 -223 90 244 59 33159 114 -103 15 61
5,390 76 030 194 73 5,374 99 -22505 245 09 33274 130 -118 5070
TG1-GC #46
5,400 00 025 217 97 5,384 23 -22532 24505 332 90 130 -0 49 251 41
5,500 00 048 325 87 5,484 23 -225 11 244 65 33246 061 023 107 90
5,600 00 002 75 81 5,584 23 -224 80 244 48 33211 049 -0 46 109 94
5,700 00 027 353 27 5,684 23 -224 55 244 45 33193 027 025 -82 54
5,760 00 034 352 86 5,744 23 -224 23 244 41 33168 011 011 -0 69
Last MWD Survey
5,800 00 034 35286 5,784 23 -223 99 244 38 33150 000 000 000
PBHL-GC #46
Design Annotations B o o " R ) N B
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) {usft) {usft) Comment
5,760 00 5744 23 -224 23 244 41 Last MWD Survey
5,809 00 5,793 23 -223 94 244 37  Projection to Bit
Checked By: Approved By Date-

2011/08/05 9 25 46AM
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Scientific Drilliné for COG Operating LLC

A\ Site: Lea County, NM (NAD27 NME)
%‘ Dn‘ Ho Well: GC Federal #46
Wellbore: OH

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

Scientific Drilling

irectional Drilling Operations

O)

Azimuths to Grid North:
True North -0 30°1—
Magnetic North 7 41“; .

Magnetic Field 7
Strength: 48931 9snT-
Dip Angle 60 69°

Date 2011/08/017]
Model IGRF2010

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

/i

i

[Last MWD Survey]™

[

"lPro

by

S
{11411, STAY EAST,

JTT7] STAYNORTH OF-THIS-HARDLINE {33p-FSL] //

True Vertical Depth (200 usft/in)

AZIMUTH CORRECTIONS e P by g e isusinesnl el Iy

ALL AZIMUTHS MUST BE CORRECTED TO GRID —|° =

GRID CORRECTIONS MUST BE APPLIED BEFORE PLOTTING —|—
- To convert a Magnetic Direction to a Grid Direction, Add 7.41° -
800 : -400+— To convert a True Direction to a Grid Direction, Subtract 0.30°
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52001 : West(-)/East(+) (20 usft/in)
5400 = — . WELLBORE TARGET DETAILS (MAP CO-ORDINATES}
cann - ,:—/-- e Name TVD  +Ni-S§ +E/MW Northing Easting Latitude Longitude Shape
200y - East HL-GC #46 0.00 -27480 233.90 660170 60 669158 90 32°48' 49271 N 103°46' 57 849 W Rectangle (Sides L2 00 00 W0 00}
i'r(;1 -GC #45‘- j— South HL-GC #46 0.00 -27480 23390 660170 60 669158 90 32°48°49271N  103°46' 57 849 W Rectangle (Sides: L 000 W100 00)
5800 i b TG1-GC #46 5375.00 -22480 24390 660220.60 66916890 32°48'49765N  103°46'57 729 W  Point
el iowtenl g ast MWD Surﬂi__ PBHL-GC #46 7100 00 -224 30 24390 660220 60 669168.90 32°48'49765N  103°46' 57 729 W  Circle (Radiues. 50.0 0)
6000 g g “ .
i l — SECTION DETAILS
~|-(Proy to Bif =
6200 . = Sec MD Inc Azi TVD +N/-S +E/W Dleg TFace VSect Target
4 - 1 2137 00 272 126.26 212516 -11954 12878 0.00 000 17571
o ; . 2215258 281 13245 214072 -120.01 12936 2.00 7654 176.46
hidad + . > 3525019 2.81 132.45 5234.61 -22248 24136 0.00 000 32825
ot s - ot e peu 45390 64 0.00 000 537500 -224 80 243.90 2.00 18000 33170 TG1-GC #46
s6001——— 5711564 000 000 7100.00 -224.80 24390 000 0.00 33170 PBHL-GC #46
68001 — : . WELL DETAILS' GC Federal #46
7 - + i n + . Ground Level: 3987 00
b : B ! N s +Ni-S +EI-W Northing Easting Latittude Longitude Slot
I = " : - - 000 0.00 660445.40 668925.00 32°48'52002N 103°47' 0573 W
7200 - - n -
- T : PROJECT DETAILS: Lea County, NM (NAD27 NME) Plan: Plan #2 7-7/8" Hole (GC Federal #46/0H)
7400 - - : z : :
;PBHL.GC #4(-:1‘ " d System US State Plane 1927 {Exact solutionCreated By Julio Pina Date. 01-Aug-11
+ " T - T Datum NAD 1927 (NADCON CONUS)
7600 - - . T Ellipsoid® Clarke 1866 Checked. Date*
- = - : Zone New Mexico East 3001 B
- g — AV AR A e System Datum. Mean Sea Level Reviewed Date
-400 -200 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 yste @

Vertical Section at 132.67°(200 usft/in) Approved. Date:




