Results of Directional Survey

DD
APl number:|30-025-40240
OGRID: Operator: |COG OPERATING LLC
Property. |MC FEDERAL [# 62
surface [ULSTR: |L 121 T|17S R|32E
2012|FSL 553|FWL
BH Loc ULSTR: |L 21 T|17S Ri|32E
[ 7130/MD 7105.4|/TVD 1656 |FSL 347|FWL
Top Perf/OH ULSTR: |L 21 Ti17S R|32E
| 5450|MD 5433.1|TVD 1791{FSL 332|FWL
Bot Perf/OH ULSTR: |L 21 TI17S R|32E
| 6850/MD 6826.7|TVD 1680}FSL 360|FWL
MD N/S EW VD
5446 -220.50| -220.50 5429.1
TOP PERFS/OH 5450 -220.84| -220.84| 5433.08
5540 -228.50| -228.50{ 5522.70
_ 6847| -332.20|] -192.40|( 6823.70
BOT PERFS/OH 6850 -332.45| -192.55| 6826.68
6941 -340.10] -197.00| 6917.20
NEXT TO LAST 7081 -351.50| -203.30{ 7056.60
LAST READING 71301 -355.60| -205.60] 7105.40
TD 7130 -355.60] -205.60| 7105.40
Surface Location 2012|FS 553|FW
Projected BHL 1656|FS 347|FW
Location of
Top Perfs/OH 1791|FS 332|FW
Bottom Perfs/OH 1680|FS 360|FW
SUMMARY of Subsurface L ocations

Surface Location |L-21-17S-32E ' 2012 FS 553{FW Vert. Depth

1L-21-175-32E
[Bottom Perfs/OH |L-21-175-32E

IProjected TD  |L-21-175-32F
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COG OPERATING LLC

Lea County, NM (NAD27 NME)
MC Federal #62

MC Federal #62

OH - Job #32D0112080

e
| SUR: L-21-17s-32e, 2012/S & 553/W
BHL: L-21-17s-32¢, 1656/S & 347/\W

Survey: MWD | API # 30-025-40240

R— -

Thi;su{rv;y is correct to the best of my knowledge and is supported by actual field data.
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Notarized this date __/7( L of v/gél ;2414 Ae , 2012,
&1@ D) ,Z////
Notary Signature
County of Midland
State of Texas
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Brecliondl Dilling Operah

= -
COGOPERATINGLLE ~ - . §We|| MC. Federal #62 ) |
Lea County NM (NADZ7 NME) ) iRF @ 4033 Ousft (JW #4) ) %
: ;Mlmmum Curvature e N %
- IEDM Regulatory . ° - ]
" [Lea County, NM (NAD27 NME) et ]
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 " { MC Fedéral #62 - e TR
Site Position: Northing: 661,858 26 ysft  Latitude: 32°49'5891 N
From: Lat/Long Easting: 670,690.21usft  Longitude: 103° 46' 39.803 W
Position Uncertainty: 0 0 usft Slot Radius: 0" Grid Convergence: 030°
I TP e s emtar . S BN R ST s ,,'A‘ R = . _ T o
Well, ;oo M Pederal®oz - sl T ]
Well Position +N/-S 0 0 usft Northing: 661,858 26 usft Latitude: 32°49'5891 N
+E/-W 0.0 usft Easting: 670,690 21 usft Longitude: 103° 46' 39 803 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 4,020 0 usft
'Wellboré-~ | OH - Job #3200112080 T o . i i — T
MM{agn:etics <- S ‘_;Mo_del‘Ngime . 3 Sample Date o ”lep Angle .
IGRF2010 12/5/2011 60 69
R PN N <l PRl < U - T
AN a S B . - et
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Depth From (TVD) - :. " ¢ +NI-§ - . +ERW Direction - o
lust) U T ) ot o(usfy O .
0.0 00 0.0 21085
lSurvey Program i ' “,« . ” v‘_ ,Daj,g ?/17/201é ot e ::an “ . oA i
From ' To . Lo » T s L Lo ) N ) .
(usft) (usﬂ:) »"Survey (Wellbore) TN LT »* < ToolName ™ - ’ Descrrptlon ;\ N
100. 0 2,145, 0 Gyro (OH Job #32001 12080) Keeper Standard Wrellne Keeper ver 1 02
L 2,243.0 7,130.0 MWD (OH - Job #32D0112080) MWD MWD - Standard

g n i - r
o LT : N - £ -
Measured Depth *,“: ‘ lir , " Azamuth . True Vertical -~ ' " NorthlSouth. “ Egguwesg", . Closure Aznmuth Closure Dlstance b
L usf)r 1 UL Ot o Bepth F 0 ey 1. sty o ) ~{usfy).
0.0 0.00 0.0 00 00 0 00 0.0
1000 155 51 1000 -0.2 01 156 51 0.2
200.0 151.41 200.0 -0.5 0.3 154.10 06
300.0 142.32 3000 09 05 150.31 11
4000 182 06 400.0 15 0.7 153.99 1.6
5000 034 174 60 5000 -20 07 160.24 22
6000 046 224 56 6000 -2.6 05 169.65 27
700.0 0.49 24227 700.0 =31 02 183 34 31
800.0 050 244,84 8000 -35 -10 195 30 36
900.0 066 268.32 9000 -37 -1.9 207 54 42
1,000 0 0.34 264 67 1,000.0 -37 -28 216.81 47
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RF @ 4033.0usft (JW #4)
RF. @4033.0usft.(JW #4)

L EasjlW’?si T .1Clos3re A‘zi&l_qth_ . Closure Distance- .

s sty T g ) T (usfl)y L 7

E E -3.8 -32 21997 50

1,200 0 025 95 84 1,200 0 -39 -31 218 46 50
1,300 0 037 40.51 1,300.0 37 27 216.01 46
1,400 0 072 37.05 1,400 0 -30 -2.1 21543 36
\ 1,600 0 115 3678 1,500.0 -1.6 -1.1 214.24 20
1,6000 1.75 44 02 1,599 9 03 05 64.95 06
1,700.0 2.82 44 07 1,699 8 31 33 4673 4.5
1,800.0 3.87 47.68 1,799.7 72 75 46.41 104
1,900 0 421 49.13 1,899 4 118 128 47 23 17.4
2,000.0 333 46 71 1,999 2 162 177 47.46 240
2,100.0 3.10 65.54 2,099 0 197 220 48 12 296
21450 294 45 88 2,144.0 21.2 239 48.32 319
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{coG OPERATING Lei.ne o0 " [Well MC Federal #62 .
Lea County NM (NAI27 NME) o . %RF@4(533 Ousft-(JW#4) ~ N
(RF @ 4033 Ousft (JW #4) )
{Gnd . S 4
g‘Mmlmurn Curvature~ . " }
N
12 TLea Colnty, NM (NADZZNME) -~ "~ - e B 3
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Leve!
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: New Mexico East 3001
T e 3 ek — —— : — s PR — = i e e |
site. - 7~ ) MC Federal #62 - . PR T A S SO N S-S S A R A ' ]
Site Position: Northing: 661,858.26usft  Latitude: 32°49'5 891N
From: Lat/Long Easting: 670,690 21usft  Longitude: 103° 46' 39 803 W
Position Uncertainty: 0 0 usft Slot Radius: o Grid Convergence: 030°
y 3“;;“\5"  MC' Federal#62 o o R I STy o n et iw'ﬁ R
Well Position +N/-S 0.0 usft Northing: 661,858.26 usft Latitude: 32°49'5891 N
+E/-W 0 0 usft Easting: 670,690 21 usft Longitude: 103° 46' 39 803 W
bsition Uncertainty 0 0 usft Wellhead Elevation: usft Ground Level: 4,020 Q usft
Magnetlcs
o
Audit Notes:
Version: 10 Phase: ACTUAL
. " #NI-S,
. (usft)

00

Survey (Wellbore) ‘;;roo‘lfeﬁame . ”Descnptlon i
3 ) z

100.0 2,145. 0 Gyro (OH - Job #32001 12080) Keeper Standard Wireline Keeper ver 1.0.2
2,2430 7,130 0 MWD (OH - Job #32D0112080) MWD MWD - Standard

I S

T TR R T T e -
[ i - T L. a

s N E N . N L h
*Measured Depth 5t - Azimuth i True Vertical . North/South’ -
Aust) e O e e ety ST (s
21450 294 45.88 21440

b

4988 22389

56.48 2,300.8

6543 23628

78.61 24257
24890 071 117.66 2,487.7 276 339 50 82 437
2,552 0 070 179.75 2,550.7 271 342 51.69 436
2,615.0 126 200 69 26137 26.0 340 5257 428
26770 207 209.86 26757 24.4 332 5367 412
2,7380 262 220 68 2,736 6 224 317 5479 389
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7

P

; Local Co-ordlnate Reference
.TVD Reference g

- MD’ Reference ‘
North Reference

“A..««—dw .

'{Well ‘MC Federal #62

IRF @ 4033.0usft (W #4)‘

fRF @ 4033.0usft (JW #4)

) ’ ;Gﬂd )
" {Minmum Curvature - |
’»’{EDMl‘Regulémtqry B

5
.eﬂ;r

1 llea Gounty, NM (NADZ7 NMEj
MC Federal #62 o
MC Federal #62 ¥ v’ .
“gy w@ V,(Jgﬁ‘;mg?‘%#}“{ R S

2,801.0 331
2,863 0 382
2,9250 4.30
2,988 0 518
3,051.0 564
3,112.0 623
3,205 0 6 41
3,297.0 6 57
3,3000 6.55
3,484.0 7.10
3,576 0 7.46
3,669.0 716
3,763 0 693
3,857 0 664
3,950.0 716
4,042.0 614
41360 626
4,229.0 6 54
4,322.0 683
44170 680
45110 625
4,605 0 590
4,698 0 6 58
47910 627
4,885.0 571
4,9790 525
5,073.0 5.26
51670 538
5,2590 582
53520 545
5,446 0 572
5,540 0 523
5,634.0 575
57280 526
5,820.0 518
5,914 0 525
6,008 0 548
61010 5.10
6,195 0 522
6,287.0 5.33
6,380 0 5.46
6,474 0 568
6,567 0 624
6,6610 5.59
6,754 0 569

2,861 4 169
2,923 3 133
2,986 1 9.0

3,048.8 42
3,100.5 0.9
3,201.9 92
3,203 3 77
3,385.7 263
3,479.0 357
3,570 3 457
36625 560
3,7558 661
3,849.2 75.8
3,941.5 -85.6
40329 948
41263 -103.4
42187 -112.0
4,311.1 -121.1
4,405 4 -130.5
4,498 8 1393
45923 1476
4,684.8 -156 2
47772 -165 2
4,870.7 1737
4,964 2 1815
5,057 8 188 9
51514 196 5
5,243 0 -204 4
5,335.5 2125
5,429 1 2205
5,522.7 2285
5,616 2 2367
5,709.8 2446
5,801.4 2515
5,895 0 258 4
- 5,988 6 2654
6,081 2 2722
6,174 8 -279.0
6,266 4 2858
6,359.0 2928
64526 -300 3
6,545 1 -308.2
6,638 6 316 4
6,731 1 3243

27006 199

296
272
247
218
184

146
87
26

-3.6

9.6

-15.6
-21.5
270
-324
-378

-43.2
-48.6
-54 3
-60.2
-66.4

724
-77.9
-832
-88 6
-93 4

979
-102 2
-106.6
-110.8
-1150

-1193
-123.4
-127 2
-13156
-136 2

-141.2
-146.6
-1518
-156 8
-1619

-167 0
-1723
-177.8
-183.0
-187 6

el
1
.|
- 2
93 63 147
136.83 127
17168 17.9
187.68 2686
195.00 370
198.81 483
201.01 600
202.23 714
203 13 825
203 84 936
204 48 104 2
205.19 1142
205 88 1245
206.45 1352
206 96 146 4
207.47 157 0
207.84 166 9
208 05 1770
208 21 187.4
208.27 197.2
208 33 206 2
208.43 214 8
208.47 2235
208 45 2325
208 43 2416
208 42 250.8
208.36 2597
208 26 2687
208 26 2777
208.43 286.0
208 66 294 5
208 91 303.2
209.14 3117
209.34 3200
209.53 3284
20970 3371
209.84 346 2
209.98 355.8
210.05 3655
210.06 3746
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D)) Scientific Drilling

{COG OPERATING LLC S T Yoiosal Colordints. Reference 1| Wielt MC Federai #62 -
'ﬁLea County NM (NAD27 NME) " . . 7 LIvDReference: ' - - /|RF @ 4033 Qusft (JW #4),
i I ’ j MD Reference:. .. j - - |RF @4033.0usft (JW#4)
North Reference Tl el - Grid ©
{*Survey Calculat:on Methg . Minimum C_urvatureA
| ta ‘| EDM-Regulatory

i th
o m-**»w#%

- 2n (usf)” 4%&&»? ¥ (usft)

6,847 0 3839
6.941.0 393 1
7,0350 4018
7,081.0 406.1
C S
21008 T 7 T T at0s

ale
i 3Comment.

. Gyro Tie-in
7,0810 7,056 6 -351.5 -203.3 Last MWD Survey
7,130.0 71054 -355.6 -205 6 Projection to Bit
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o MC Federal #62 TAM m«:ﬁa%
Y Lea County, NM (NAD27 NME) e
=) CONCHO Northing (Y) ~ 661858.26 o oo

Easting (X) 670690.21
Plan #4 vs Actual - 7-7/8" Hole *

Tooonvert 8. Orvection (0.2 Grid Deactnn Add 737*  Date 2011/12/09
YUWHWMMIMM Subtract 030°  Model (GRF201

SITE DETALS  MC Fedoral #62
WELL DETAILS" MC Fecorat #52 St Gontre North 80185026
Easting 670690 21
Ground Level 402000
+N-S +E/-W Northing Easting Latittude Longitude Stot Postbonal Uncertainty- 0 00
000 000 651858 26 670650 21 3 4T5891IN  108°46' 39803 W Convergence 030
Local North Gnd
SECTION DETAILS Map Systom. US Stata Plane 1927 (Exact sokution)
Datum NAD 1927 (NADCON CONUS)
RF @ 4033 00usht (W #4) Sec MD Inc Azl TVD +NiS +ELW Dleg TFace VSect Target Ellipsold Clarke 1866
1 214500 294 4583 214399 2124 2385 Q00 000 -3047 Zone Name New Mexco East 3001
2 220000 294 4588 218881 2320 2588 000 000 -3319
GL 402000 3 262097 553 21251 261930 1359 2272 200 17124 -2332 Local Origin Well MC Federal #82, Gnd North
4 712255 553 21251 710000 -35237 -21048 000 D00 41045 PBHL-MC $62
Latitude 32' 4 5891 N
o 0 103" 45 39803 W
‘i Grd East. 870690 21
God North 661858 26
Scale Factor 1000
200 DESIGN TARGET DETAILS Goomagnetic Model 1GRF2010
‘Sample Date 05-Dec-11
Name VO +HV-S +E/W  Northing Easting Latitude Longitude Shape Magnetic Declination. 7 67*
400 East HLMC #62 -100 -36258 -220 51 66149570 670469 70 32" 49 231SN 103° 46' 42409 W Rectangla (Sides 1200 00 WO 00) Dip Angle from Hortzontal
- plan messes targot center by 2192 71usft at 2145 00usft MD (2143 89 TVD, 21 24N, 2385 E) Magnetc Fieki Strength 48900
South HL-MC #62 =100 36256 -22051 88149570 670480 70 32° 40 2315 N 103° 46 42 408 W Rectangle (Sides LO 00 W200 00)
- plan misses target conter by 2182 71ush at 2145 00ust MD (2143 99 TVD), 21 24 N, 2385 E) To convert 8 Magnetic Direction to a Gnd Direcbon, Add 7 37°
8004 PBHL-MC #62 7100 00 -35237 -21048 66150589 670479 74 32 49 2415 N 103° 46 42201 W Cucle (Radws 1000) To convert a Magnebc Direction to 8 True Dwection, Add 7 87° East
- pian hits target center Yo convert a True Direchon 1o 3 Gnd Direction, Subtract 0 30°
8004
1000 PROJECT DETAILS. Lea Courty, N (NAD27 NAE)
FORMATION TOP DETAILS CASING DETALLS o T NS 1507 GOADOIN S otort
1200 VD MD Name Sie Elipsord  Clarke 1986
TVDPath  MDPath Formation DipAngle DpOne 210000 858" Casing 858 Zone New Mexico East 3001
537500 538948 Top of Paddock 000
System Uatum Mean Sea Level
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