Results of Directional Survey

API| number:|30-005-29119
OGRID: Operator. |COG OPERATING LLC
Property: |LEO 3 FEDERAL COM [# 1H
surface [ULSTR: |P {03 T|158 R[31E
660|FSL 430|FEL
BH Loc ULSTR: M 03 T{15S R|31E -
[ 12998|MD 8713.3|TVD 619|FSL 4951|FEL
319|FWL
Top Perf/OH ULSTR: |P 03 T|15S R|31E
| 9190|MD 8723.5(TVvD 662|FSL 1148 |FEL
Bot Perf/OH ULSTR: M 03 T(15S R[31E
| 12616|MD 8699.7|TVD 619]|FSL 4570{FEL
710|FWL
MD N/S EW |VD
9135 3.60| -662.80 8722.8
TOP PERFS/OH 9190 154] -717.71| 8723.49
9199 1.20] -726.70] 8723.60
12581 -41.20| -4104.50| 8699.60
BOT PERFS/OH 12616 -40.65| -4139.50] 8699.71
12645 -40.20} -4168.50| 8699.80
NEXT TO LAST 12836 -36.20| -4359.40| 8705.40
LAST READING 12928 -38.80| -4451.201 8709.90
D 12998 -40.78| -4521.05( 8713.32
Surface Location 660 ES 430 E
Projected BHL
Location of : i
Top Perfs/OH 662|FS 1148|FE
Bottom Perfs/OH 619|FS 4570|FE
SUMMARY of Subsurface Locations
iSurface Location [P-03-15S-31E ) 660{FS 430|FE

P-03-16S-31E
M-03-15S-31E

Projected TD M-03-15S-31E 619|FS 4951{FE 8713.32

OCT 2 5 2011



R LLI N G I N C s Oil Well Drilling Contractor

Post Office Box 160 Artesia, New Mexico 88211-0160 Office (575) 748-8704

May 26, 2011

COG Operating, LLC
500 W. Texas, Suite 1300
Midland, Texas 79701

Attn: John Coffman

$108BS OCD
| ocT o 4 ;..

RECEIVED

Fax (575) 748-8719

Re: Leo 3 Federal Com # 1H
Sec. 3, T-15-S, R-31-E
Chaves County, New Mexico

The following is a Deviation Survey on the referenced well in Chaves County, New Mexico:

189'- 1°
373'-1.5°
690" - 1°
1188' - 1.5°
1687' - 1°
2153'- 0.25°

2623'- 1°
3059' - 0.25°
3525' - 0.5°
3935'- 0.5°
4362' - 1°
4795' - 0.75°

5294' - 0.75°
6511'- 0.5°
6948' - 0.75°
7414' - 0.75°
7943' - 0.75°
8191'- 0.5°

8509' - 1°
8797' - 0.75°

SUR: P-03-15s-31e, 660/S & 430/
BHL: M-03-15s-31e, 619/S & 4951/E
API # 30-005-29119

Sincerely,

/.

Gary'W. Chappell
Contracts Manager
STATE OF NEW MEXICO )
)
COUNTY OF EDDY )

The foregoing was acknowledged before e this 26th day of May, 2011 by Gary W. Chappell.

NOTARY PUBLIL %

OFFICIAL SEAL
CrishaM
NOTARY PUBLIC-STATE OF NEW

My commission expires: \ "\
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C.0.G. Operating LLC

Chaves County
Leo "3" Federal Com

#1H
OH

ocr 04 201
Survey: Leam MWD %
Leam X&Y Report

02 June, 2011

' SUR: P-03-15s-31e, 660/S & 430/E

BHL: M-03-15s-31e, 619/S & 4951/E
API # 30-005-29119

LEAM

Drilling Systems, Inc.

H

]
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Leam Drilling Systems

¢& LEAM

Leam X&Y Report el =
Drilling Systems, Inc,
T T T e e = - = = e e - s T T T T
Company: C.0.G. Operating LLC Local Co-ordinate Reference: ‘Well #1H P
t
Project: Chaves County ! TVD Reference: {WELL @ 4424 Ousft (Original Well Elev) \
B 1
Site: Leo "3" Federal Com MD Reference: \WELL @ 4424 Ousft (Original Well Elev) ]
Well: #1H ! North Reference: Hell
Wellbore: |OH Survey Calculation Method: :Minimum Curvature l
Design: (E)H I l
Project "Chaves County ) & _ﬁ B j‘ —:—_—‘—— : "_ T ~: _ -
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: New Mexico Eastem Zone
Site _ E'Mféc;""s-‘:-l:;d?erai Com T T T T T S S T n e T e e ':*} »_
Site Position: Northing: 742,321 68 ysft Latitude: 33°2'22229N
From: Map Easting: 704,057 39 usft Longitude: 103° 48'8 407 W
Position Uncertainty: 0.0 usft Slot Radius: 6-1/8 " Grid Convergence: 029°
Well T U
Well Position +N/-S 00 usft Northing: 742,321 68 usft Latitude: 33°2'22229N
+E/-W 00 usft Easting: 704,057 39 usft Longitude: 103°48' 8 407 W
Position Uncertainty 0.0 usft Wellhead Elevation: 0 0 usft Ground Level: 4,405 O usft
Wellbore L OH _ .
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ] (nT)
IGRF2010 05/02/11 T 76090 ’ 49,087 B
Design oM A S
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction e e —
(usft) {usft) (usft) {®)
00 B 00 TTTTgo T T T Tee4e T T T T

06/02/11 1 27°57PM Page 2

COMPASS 5000 1 Build 56
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% Con CH 0 ) Lesls)m ::&YgRjzortt @ _L.EAM

Drilling Systems, Inc.

= e = o e == —x= S, - T == == = s R

=== - — T T T S e T T e TR e S
Company; IC‘O G Operating LLC ! Local Co-ordinate Reference: Well #1H ) |
Project: Chaves County . TVD Reference: \WELL @ 4424 Ousft (Original Well Elev) } |
Site: Leo "3" Federal Com ) MD Reference: IWELL @ 4424 0usft (Original Well Elev) | 1
Well: #1H ! North Reference: Gnid H
Wellbore: OH } Survey Calculation Method: 'Minimum Curvature I
Design: OH ! Database:
L | . . I
Survey Program (" Date _06/0211 S - e
From To
{usft) (usft) Survey (Wellbore) ) Tool Name Description
1000 8,100 0 Pilot Hole (OH) CB-GYROMS " Camera based gyro multishot T T -
8,1000 12,998.0 Leam MWD (OH) MWD MWD - Standard
Survey e
mMD Inc Azi (azimuth) VD V. Sec DLeg N/S EW Northing Easting
{usft) (°) {°) (usft) {usft) (°/100usft) (usft) (usft) {usft) , (usft) ~ ) .
8,100 0 0.23 77.86 8,099 6 196 : 000 125 -19.7 742,334 21 704,037 73
8,148.0 044 10275 8,147.6 193 052 125 -19 4 742,334 19 704,038 00
8,180 0 026 116 29 8,179 6 19.1 0.62 125 -192 742,334.13 704,038.18
8,210 0 123 265.70 8,209 6 194 4.87 124 -19.5 742,334.08 704,037 92
8,242 0 466 26570 8,2415 210 1072 123 -21.1 742,333 96 704,036 28
8,274 0 8.27 266 23 8,273.3 246 1128 120 247 742,333 71 704,032 69
8,306 0 11.43 271 86 8,304 8 30.1 10 31 120 =302 742,333 66 704,027 22
8,337 0 1548 274.84 8,335 0 372 13.25 124 374 742,334 11 704,020 03
8,369 0 18 47 27326 8,3656 46 6 945 13.1 467 742,334.76 704,010.71
8,400 0 21.63 27168 8,394 7 572 1034 135 57.3 742,33520 704,000 09
8,432 0 2576 270 62 8,424 0 700 12 97 138 701 742,335 45 703,987 24
8,464.0 3043 269 92 8,452 2 851 14 63 138 -852 742,335 52 703,972 17
8,496.0 34 82 269 22 8,479.1 102.3 1377 137 -1025 742,335 38 703,954 93
8,528.0 39.75 269 57 8,504.6 1217 15 42 135 -1218 742,33518 703,935 55
8,560.0 4274 27010 8,528.7 1428 941 134 -142 9 742,33512 703,914 46
8,592 0 45 99 270.27 8,5515 165.2 10 16 135 -1653 742,33519 703,892 08
8,624 0 49 15 269.92 8,573 1 188.8 991 136 -188 9 742,33523 703,868 47
8,656.0 5170 26975 8,593.5 2135 798 135 -2136 742,335 16 703,843 80
8,688 0 5373 270 27 86129 2389 647 135 -239.0 742,33517 703,818.35
8,720.0 56 98 270 27 8,631 1 2652 10 16 136 -265.4 742,335 29 703,792 02
8,752 0 60 15 269 57 8,647 8 2925 10.08 136 2927 742,335 25 703,764.72

06/02/11 1-27:57FPM Page 3 COMPASS 5000 1 Build 56



<2 CONCHO

Leam Drilling Systems

LEAM

Leam X&Y Report Dritlinn Systewms, inc.
Company: ‘C.O G Operaﬁn~g—LLC - __l Local Co-ordinate Reference: fw\A’/eﬁni‘#;H I ji ‘
Project: Chaves County ! TVD Reference: 'WELL @ 4424 Ousft (Original Well Elev) .
Site: Leo "3" Federal Com | MD Reference: WELL @ 4424 .0usft (Original Well Elev) | ;
Well: #1H % North Reference: ‘EGrid . !

. Wellbore: OH | Survey Calculation Method: iMinimum Curvature ‘ i
Design: 'OH ( Database: iMidIand(Remia@sm) Database B _J i
Survey \ uw_ e T T T T

MD Inc Azi (azimuth) TVD V. Sec DLeg N/S EW Northing Easting
(usft) ©) ©) (usft) (usft) (°1100usft) (usft) (usft) (usft) (usft)

8,784.0 63.66 - 269 57 8,662 8 3208 1097 " 13a 7 s209 74233504 70373650
8,816 0 66 13 268 87 8,676 4 349.7 797 13.0 -349 9 742,334.64 703,707.53
8,848 0 70 00 268.69 8,688 4 3794 1211 12.3 -3795 742,334 01 703,677 86
8,880 0 73.86 268 52 8,698 3 409.8 1207 116 -409 9 742,333 27 703,647 45
8,911.0 7773 268 69 8,705 9 439 9 12.50 109 -440.0 742,332.54 703,617.41
8,943 0 80 64 268 16 8,711.9 4713 9.24 100 4714 742,331.67 703,586 00
8,975.0 83.36 268.52 87163 503 0 857 91 -503 1 742,33075 703,554 32
9,007 0 86 00 268 52 8,7493 534.8 825 83 -534.9 742,329 93 703,522 48
9,071 0 89 60 267 81 8,7218 598 7 573 62 -508.8 742,327.88 703,458 57
9,103 0 8872 267 64 8,722.2 630 7 2.80 49 -630.8 742,326.61 703,426 58
9,1350 89 25 267 64 8,722.8 662 7 1.66 36 -662 8 742,325.30 703,394.63
9,198.0 89.25 267 99 8,723.6 7267 055 12 7267 742,322 86 703,330 68
9,294 0 91.89 269.22 8,7227 821.6 307 -11 8217 742,320 54 703,23572
9,390 0 90 13 270 10 8,721.0 917 6 205 17 9176 742,31997 703,13974
9,454 0 9119 270 62 8,720 3 9816 184 -13 -981.6 742,320 38 703,075 75
9,5618.0 90.04 27045 8,719 6 1,0456 182 07 -1,045.6 742,320 97 703,011 76
9,581 0 89.78 269 39 8,7197 1,108 6 173 08 -1,108.6 742,320 89 702,948 76
9,645 0 88.72 268 34 8,7205 1,172 6 233 -21 -1,172.6 742,319.62 702,884 78
9,708.0 87.93 267 81 8,722 4 1,236 5 149 -4 2 -1,236.5 742,317.47 702,820 84
9,773 0 87 93 267 99 8,724 7 1,300.5 028 66 -1,300 5 742,315.13 702,756 93
9,8370 88 20 268.52 8,726 9 1,364 4 093 -8.5 -1,364 4 742,313.18 702,693 00
9,901 0 88 64 269.04 8,728 6 14284 106 -99 -1,428 4 742,311 82 702,629 04
9,963.0 8943 269.75 87297 1,4904 171 -105 -1,490 3 742,311 16 702,567 05

10,0270 9145 271.33 8,729 2 1,554.4 401 -9.9 -1,554.3 742,311 76 702,503 06

10,091.0 92.07 272.91 8,727 2 1,618.3 265 75 -1,618 3 742,314 13 702,439 14

10,1550 90 48 273.09 8,7258 1,682 1 250 -4 2 -1,682 1 742,317 48 702,375 24

10,2180 89.25 272 91 8,7259 1,746 0 194 -08 -1,746 1 742,320.83 702,311.33

06/02/11 127 57PM
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Leam Drilling Systems

Leam X&Y Report

S e m e r T Texe T LT T e SO Tesar mwws

@ LEAM

Dnlllrm SVJIEMJ Inc.

Company: !C O G. Operatmg LLC T Local Co-ordinate Reference: 1V~Veli-#1Hu o !
Project: IChaves County | TVD Reference: {WELL @ 4424.0usft (Original Well Elev) '
Site: |Leo "3"Federal Com : MD Reference: WELL @ 4424 .0usft (Original Well Elev) R
Well: i#"'* ' North Reference: {Grd } {
Wellbore: (OH | Survey Calculation Method: Minmum Curvature o
Design: !0H ! Database: deland(Perrman Basm) Database h {
Survey 3 _ O
MD ‘Inc Azi (azimuth) TVD V. Sec N/S EW Northing Easting
(usft) () ) {usft) (usft) {usft) (usft) (usft) (usft)

10,283.0 ETYY 271.86 “s7270 18099 17 18 18100 74232349 70224740

10,347.0 88 55 270.80 8,728 5 1,873 9 170 33 -1,874 0 742,324 98 702,183 43

10,411.0 87 85 269.39 8,730 5 1,937 8 246 34 -1,937 9 742,32508 702,119 47

10,4750 87 23 268.34 8,733.3 2,001 8 190 21 -2,001.8 742,323 82 702,055 54

10,539 0 86.97 266 93 8,736.5 2,065.6 2.24 -0.5 -2,065.7 742,321 18 701,991.68

10,603 0 87 14 267 46 8,739 8 21295 087 -36 -2,1296 742,318 05 701,927.84

10,667.0 8776 269 04 8,742 6 2,193 4 265 -56 -2,1935 742,316 10 701,863 93

10,7310 8872 270.80 8,744 6 2,257 4 3.13 -5.7 -2,257.4 742,316 01 701,798 97

10,7950 8908 270 62 8,7458 23214 0.63 4.9 -2,3214 742,316 80 701,735 98

10,8590 88 64 26975 8,747.1 2,385.3 152 4.7 -2,385.4 742,317 01 701,672 00

10,9230 88 55 268 69 8,748.7 2,449.3 166 -55 2,449 4 742,316 14 701,608.02

10,987 0 90.75 269 57 8,749 1 2,513 3 370 65 -2,513 4 742,31517 701,544 04

11,050.0 9128 269 04 8,747 9 2,576 3 119 73 -2,576 3 742,314.40 701,481 05

11,1140 91 36 267 46 8,746.5 2,6403 2.47 -9.2 -2,6403 742,312 45 701,417 10

11,178 0 9128 266.41 8,745.0 2,704.2 1.64 -12.7 -2,704.2 742,309 03 701,353 21

11,2420 891.19 26570 8,743.6 2,768.1 1.12 -17.1 -2,768.0 742,304.63 701,289 38

11,3050 90 84 267 11 8,7425 2,830.9 231 -21.0 -2,830.9 742,300 68 701,226 51

11,369 0 90 57 268 34 8,741.7 2,894.9 197 -23.5 -2,894 8 742,298 14 701,162 57

11,4330 90 13 269.57 8,741.3 2,958 9 204 -247 -2,958 8 742,296 97 701,098 58

11,497 0 89.52 27098 8,741 5 3,022 9 240 -24 4 -3,0228 742,297 28 701,034.59

11,561.0 89 60 26975 8,742 0 3,086 9 193 -24.0 -3,086 8 742,297 68 700,970 59

11,6250 89.96 269.04 8,742 3 3,150 9 124 -247 -3,150 8 742,297 01 700,906 60

11,689 0 90 31 268 16 8,742.1 3,214 9 148 -26 2 -3,214 8 742,295 44 700,842 62

11,752.0 9198 267 11 8,740 8 3,277.8 313 -288 3,2777 742,292 84 700,779 69

11,816 0 93.39 266.23 8,737 8 33417 260 -325 -3,3415 742,289 13 700,715 87

11,880 0 94.35 266 76 8,7335 3,405 4 171 -36.5 -3,4053 742,285.23 700,652 13

11,844.0 95 67 267 99 8,727 9 3,469 2 2.81 -394 -3,468.9 742,282 31 700,588 45

06/02/11 1-27°57PM

Page 5

COMPASS 5000 1 Build 56



£ CONCHO

Leam Drilling Systems

Leam X&Y: Report LEAM

\_/ Drilling Sy Sy_msz Inc.

e mn =

Company: ~C O G Operating LLC ! Local Co-ordinate Reference: We|| #1H 1 s
Project: 1Chaves County P TVD Reference: ‘WELL @ 4424 Ousft (Original Well Elev) '
Site: {Leo *3" Federal Com ' MD Reference: WELL @ 4424 Ousft (Onginal Well Elev) '
Well: |#1H North Reference: .Grid : !
Wellbore: |OH f Survey Calculation Method: Minimum Curvature '
t
£esign: oK K ' ’ Database: Mldland(Penman Basm) Database ,}
Survey e e e e e e e e e e T T
MD Inc Azi (azimuth) TVD V. Sec DLeg N/S EW Northing Easting
(usft) () ) (usft) (usft) (°/100usft) (usft) (usft) (usft) . (usft) o R o
12,0070 96 20 269.39 8,7214 3, 5318 236 -408 . -3, 5316 742, 280 87 700, 525.80
12,0710 95 58 270.98 87149 3,595 5 265 -40 6 -3,595 2 742,281 08 700,462 14
12,1350 94 09 272,73 8,709 5 ’ 3,659 2 358 -385 -3,659 0 742,283 15 700,398.41
12,1990 92 95 272.38 8,7055 37230 1.86 -357 -3,7228 742,285 99 700,334.60
12,2630 9198 270 80 8,7028 3,786 9 2.89 -339 -3,7867 742,287 77 700,270.68
12,326.0 90 66 269 22 8,701.3 3,849.8 327 -339 -3,8497 742,28778 700,207.70
12,390 0 80 31 267 11 8,700 8 39138 334 -35.9 39136 742,28573 700,143 74
12,454 0 90.57 267 64 8,700 3 39778 0.92 -389 -3,977 6 742,282.80 700,079 81
12,5170 90 31 268.87 8,699.8 4,040.7 200 -408 4,040 5 742,280 88 700,016 84
12,581.0 90 13 270.45 8,699.6 4,104.7 248 412 4,104.5 742,280 50 699,952.85
12,645.0 89 43 271.33 8,699.8 4,168.7 176 -40 2 -4,168.5 742,281 49 699,888.86
12,709.0 88 55 272.21 8,700 9 42327 194 -382 4,232.5 742,283 47 699,824 90
12,7720 87 85 270 98 8,702 9 4,295 6 225 -365 4,295 4 742,285 22 699,761 96
12,8360 87.76 269 39 8,705 4 4,359 5 249 -36.2 -4,359 4 742,28543 699,698 00
12,928 0 86.61 267 46 8,709.9 4,451 4 244 -38.8 4,4512 742,282 90 699,606 16
12,998 0 86 61 267.46 8,714.0 4,521 3 0.00 -419 4,521 1 742,279 81 699,536 32
SurveyAmnotations [~ " T T T T T o
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
{usft) (usft) (usft) (usft) Comment _ e
12,998 0 8,714 0 419 4,521 1 BHL - 12998 0 MD, 86 61°INC, 267 46°AZI 8714 0'TVD,-41 9'N -4521 1'E
Checked By: Approved By: Date:

06/02/11 1-:27-57PM
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WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
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. . ' SECTION DETAILS
o gt i 0 BT R B
o RKBE:\Zath:‘n. :“‘}é’g._?vﬁg sft (Original Well Elev) 130192 9000 26932 87200 40.2 -4522.3 000 000 45224 PBHL(Leo3FCH#1)
00- I +N/-S +E/-W Northing Easting Latittude ) Longitude
i l 0.0 0.0 742321.68 704057.39 A 33° 2 22229N 103° 48' 8407 W
b
i

ﬁﬂ IIIIIIIIIIII

=
:%

NG e i‘iﬁﬁ'@ﬁ”ﬁiﬁ“ il 59’1“‘ .
.mm---------- Wﬂ” % Seo  ROJECT DETAILS: Chaves ?gé';‘y
Prooyiteatsti i sttt BTN H ORI ULt RTTEERTRY TETIVE] (TETATET] EEE) [reeei | IHHE-} Hi -H i HHH Datum: North American Datum 1983
Zone: New Mexico Eastern Zon
..........-..-.--......--- Sligeoid: oR 1s8D

9000

5000 System Datum: Mean Sea Level

600 1800 !
Vertic ISect at 269 49 (200 ftl ) Local North: Grid

LEAM LEAM DRILLING SYSTEMS, INC.
4806 West Highway 80 Midland, Texas 79707
lan Plan #2 (#1H/OH)
: 13:29, June 02 2011

Drilling Systems, Inc. ) Phone: 432-697-1480 Created By: Na[: aar:ngham Date




