Results of Directional Survey

DD
APl number:|30-025-40097
OGRID: Operator: {COG OPERATING LLC
Property: {BC FEDERAL [# 60
surface [ULSTR: |D |20 T[17S R|32E
1305|FNL 915|FWL
BH Loc ULSTR: |E 20 T{17S R|32E
[ 7153|MD 7129.0|TVD 1673|FNL 973|FWL
Top Perf/OH ULSTR: |D 20 T|17S R|32E
[ 5300|MD 5276.3|TVD 1654 |FNL 981|FWL
Bot Perf/OH ULSTR: |E 20 T|17S R|32E
| 6740|MD 6716.0|TVD 1671|FNL 976|FWL
MD N/S E/W |VD
5254 -345.80 65.80 5230.4
TOP PERFS/OH 5300 -349.45 65.65] 5276.25
5317] -350.80 65.60] 5293.20
5704 -359.80 67.00] 5680.00
BOT PERFS/OH 6740f -365.89 60.91| 6716.00
5755 -360.10 66.70f 5731.00
NEXT TO LAST 5704 -359.80 67.00[ 5680.00
LAST READING 5755| -360.10 66.70[ 5731.00
— vt mvasrerod
TD 7153 -368.32 58.48| 7129.00
Surface Location 1305|FN 915|FW
Projected BHL
Location of
Top Perfs/OH 1654|FN 981|FW
Bottom Perfs/OH 1671|FN 976|{FW

SUMMARY of Subsurface Locations
D-20-17S-32E

Surface Location Vert. Depth

op Perfs/OH D-20-17S-32E

E-20-17S-32E

IBottom Perfs/OH

E-20-17S-32E

AUG 31 201t



HOBBs ocp
July 6, 2011 AUG 17 20
COG, LLC . RECEMED

Fasken Center, Tower II
550 West. Texas Ave, Suite 1300
Midland, TX 79701
RE: BC Federal #60
1305’ FNL & 915’ FWL
Sec. 20, T17S, R32E
Lea County, New Mexico

Dear Sir,

The attached is the Deviation Survey for the above captioned well.

Very truly yours,

Eddie éC. LaRue

Operations Manager

State of New Mexico }
County of Eddy }

The foregoing was acknowledged before me this 6" day of July, 2011.

@M%@M

PO Box 1370

Artesia, NM 88211-1370

(575) 748-1288

BHL: E-20-17s-32¢, 1673/N & 973/W

API # 30-025-40097

SUR: D-20-17s-32e, 1305/N & 915/ W

!
|

%,

O Notary P, b//c

OFFICIAL SEAL
%% REGINIA L. GARNER
! NOTARY PUBLIG - STATE OF NEW MEXICO

My commission exnires @gzj_ ot}
/




# Pason DataHub Deviation Survey
# Well Dossier 1308954464 - BC FED 60

# Date

6/24/2011
6/25/2011
6/25/2011
6/25/2011
6/25/2011
6/25/2011
6/25/2011
6/25/2011
6/27/2011
6/27/2011
6/27/2011
6/27/2011
6/27/2011
6/28/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/29/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011
6/30/2011

71172011

71112011

71112011

7/1/2011

71112011

71172011

7/1/2011

Depth

117

206

295

382

470

560

648

682

926
1400
1874
1905
1968
2097
2319
2414
2506
2568
2631
2694
2757
2819
2883
2977
3040
3103
3167
3230
3292
3356
3419
3482
3608
3671
3735
3861
3924
3986
4049
4112
4176
4239
4302
4371
4435
4498
4560
4623
4686
4749

Deviation Direction

0.70
0.40
0.60
0.70
0.80
1.20
1.80
1.00
1.30
0.30
3.40
210
2.60
1.60
1.32
1.67
2.90
3.52
4.48
5.19
5.98
6.80
7.50
7.50
7.90
8.50
8.40
7.90
8.30
9.00
9.00
9.10
8.62
8.53
8.44
8.71
8.90
8.30
7.60
7.10
7.20
7.20
7.00
7.00
6.90
6.90
6.90
690
6.90
7.30

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
96.91
128.20
154.04
172.32
176.37
175.66
176.37
174.80
171.80
169.50
166.00
164.90
165.60
164.10
165.30
165.50
164.80
164.90
171.27
172.85
171.27
170.92
170.00
172.00
172.00
175.70
174.60
175.00
177.40
175.30
176.70
175.30
176.20
176.20
177.80
176.72
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# Well Dossier 1308954464 - BC FED 60

# Date

7/1/2011
7/1/2011
7/1/12011
71112011
71112011
7/1/12011
7/1/2011
7/1/2011
7/1/2011
7/1/2011
71212011
71212011
7/212011
71212011
7/2/2011
7/3/12011
7/3/12011
7/312011
# EOF

Depth

4812
4874
4937
5000
5064
5127
5191
5254
5317
5379
5443
5507
5569
5632
5704
6193
6665
7083

Deviation Direction

7.47
7.30
7.30
7.12
6.07
5.63
5.50
4.80
3.90
2.50
1.80
1.30
1.00
0.40
0.44
0.00
0.70
0.60

175.49
177.24
176.37
177.07
177.60
174.96
173.90
183.60
180.60
179.40
169.00
139.30
150.40
211.50
234.73

0.00

0.00

0.00
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LEAM

Drilling Systems, Inc. HGBBS 6@@
AUG 17 201
. RECEIVED
C.0.G. Operating LLC
Lea County (NAD27)
BC Federal

#60(SHL1305’ FNL, 915’ FWL, Sec 20, T17S, R32E)
OH(Top of Paddock @ 5375'TVD -354.5'S,66.9" E of SHL)

Survey: MWD #1

Leam X&Y Report

02 July, 2011

LEAM

Drilling Systems, Inc.

BHL: E-20-17s-32e, 1673/N & 973/W
API # 30-025-40097

( SUR: D-20-17s-32e, 1305/N & 915/W

M



LEAM

Leam Drilling Systems

(5 LEAM

STl 22 2 Leam X&Y Report
rilling Systems, Inc, Dnlllmy ﬁ:rem: “inc.

{ Company: 'C 0.G. Opefaflng e i Local Co-ordinate Reference: Slte BC Federal |

| Project: :Lee County (NAD27) . ~ TVD Reference: WELL2 @ 3985.0usft '

; Site: ZBC Federal ! MD Reference: WELL2 @ 3985.0usft B
Well: 1#60(SHL1305' FNL, 915' FWL, Sec 20, T17S, . North Reference: iGrid P
Wellbore: f&&REdp of Paddock @ 5375'TVD -354 5'S,66 9' E of SHi Survey Calculation Method: ‘Minimum Curvature i

{ Deslgn TVD -354 5'S 66 9‘ E of Sb Database: Mldland(Penman Basm) Database ; |

Vo [ . . . e e o e L K [
PrOject oo . 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

Se . BCFederal e
Site Position: Northing: 663,798 90 ysft Latitude: 32°49'25346 N
From: Map Easting: 665,766 40 usft Longitude: 103° 47' 37.383 W
Position Uncertainty: 0 O usft Slot Radius: 13-3/16 " Grid Convergence: 029 °
Well C}:é_ SHL1305'FNL, 915 FWL, Sec 20, T17S, R32E) o ST o7 o
Well Position +N/-8 0.0 usft Northing: 663,798 90 usft Latitude: 32°49'25.346 N

+E/-W 00 usft Easting: 665,766 40 usft Longitude: 103°47' 37 383 W
Position Uncertainty 0 0 usft Wellhead Elevation: 0 0 usft Ground Level: 3,968 0 usft
Wellbore ' OH(Top of Paddock @ 5375TVD -354.5'S,66 9 Eof SHL) S T T
Magnetics Model Name Sample Date Declmatlon Dlp Angle Field Strength
. ) ) (nT)
IGRF2010 06/20/1 7.73 6070 48,948
Design ' Oi(Top of Paddock @ 5375TVD : LEofSHL) "~ - Ot SOV Uy
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 00
Vertical Section: ’ Depth From (TVD) Ns T T TsEW T T T T Toirection T T T T e
(usft) {usft) (usft) i {°)
T T T “o0 T TTooe T 00 w932 0 Toomommrmrow

Survey Program ; _[_Sa“tpt_o.?_/b?:/ﬁ T . j Aj_ t_ ) :“_ B h ; B : _—_’_ w: ”__ N - ~ N _‘ _ i " - ; ,-‘ . o ) »

From To .

(usft) (usft) Survey (Wellbore) Tool Name Description

1000 57550 MWD#1 (OH(Top of Paddock @ 5375TV MWD MWD-Standard o )

07/02/11 7-32.43AM
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COMPASS 5000 1 Build 56



Drilling Systems, Inc.

@ LEAM

Leam Drilling Systems

Leam X&Y Report

e e s s~ mememm g o— s mm—m e = sz = e~ T

@ LEAM

Dritiing Sysr‘zm: inc.

| Company: C oG. Operatmg LC : Local Co-ordinate Reference: ‘Stte BC Federal
Project: ;Lea County (NAD27) ! TVD Reference: WELL2 @ 3985.0usft
Site: ‘BC Federal MD Reference: WELL2 @ 3985.0usft
Well: . f#GO(SHU 305' FNL, 915' FWL, Sec 20, T17S, North Reference: ‘Gnd
Wellbore: 'BBREdp of Paddock @ 5375 TVD -354 5' S 66 9'E of SI Survey Calculation Method: Minimum Curvature
Design: Database: Mldland(Perrman Basm) Database
Survey L L T S
mMD Inc Azi (azimuth) V. Sec N/S EW Northing Easting
(usft) () {usft) (usft) (usft) (usft) (usft)
E Y Y R o' " oo T oo 000 T 00 77 oo 663,798 90 665,766 40 i
1000 0.37 204 71 1000 03 037 03 -0.1 663,798 61 665,766 27
2000 0.45 184 12 2000 09 0.17 -10 -03 663,797 92 665,766.10
3000 0.56 180 06 3000 18 012 -19 -0.3 663,797 04 665,766 07
4000 066 174.12 4000 28 012 29 -03 663,795 98 665,766 13
500.0 082 182 87 500.0 41 020 -4 2 -02 663,794 69 665,766 15
600.0 122 204 41 600 0 57 055 -5.9 -07 663,793.01 665,765 68
7000 145 21223 699 9 75 0.29 79 -18 663,790 97 665,764 56
8000 1.25 22097 799.9 9.1 029 98 -3.2 663,789 07 665,763 17
900 0 135 222.51 899.9 104 o1 -115 -47 663,787 38 665,761 66
1,000 0 114 218 00 999.9 118 023 -132 -61 663,78573 665,760 25
1,100.0 099 217 98 1,099 8 130 015 146" 73 663,784 27 665,759.11
1,200.0 0 50 203 25 1,199 8 14 0 0.52 -157 -80 663,783 18 665,758 41
1,300 0 012 3130 1,299 8 14.2 062 -16 0 -8.1 663,782 87 665,758 29
1,400 0 047 34 80 1,399 8 139 035 -15 6. -7.8 663,783 30 665,758 58
1,500 0 106 42 52 1,499 8 13.0 060 -14.6 -70 663,784.32 665,759 44
1,600 0 175 47 80 1,599 8 "7 070 -12.9 52 663,786 02 665,761 19
1,700 0 217 47 67 1,699.7 99 042 -10.6 27 663,788 33 665,763 72
1,8000 255 48 06 1,799 6 7.7 038 -78 04 663,791.09 665,766.78
1,8000 250 5176 1,8995 56 017 -50 37 663,793 92 665,770:1 5
2,000 0 1.88 55.50 1,999 5 39 064 27 68 663,796 20 665,773 21
2,100 0 165 47 44 2,0994 25 034 -08 92 663,798 11 665,775 62
2,106 0 158 43 27 2,105.4 24 228 07 93 663,798 22 665,775 74
2,256 0 130 66.20 2,255.4 08 042 15 123 663,800 42 665,778 72
2,319.0 1.32 96 91 2,318 4 08 110 17 137 663,800.62 665,780 09
2,414 0 167 128 20 24133 22 0.92 07 159 663,799.63 665,782 27
2,506 0 290 154 04 2,505 3 55 171 =22 179 663,796 71 665,784 34

07/02/11 7 32°43AM
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LEAM

Driiling Systems, Inc.

Leam Drilling Systems

Leam X&Y Report

CO G Operating LLC

Local Co-ordinate Reference:

BL

LEAM

Drilling Svstems, Tne.

it

Company: Site BC Federal
! Project: {Lea County (NAD27) | TVD'Reference: WELL2 @ 3985 Ousft :
| site: {BC Federal MD Reference: ‘WELL2 @ 3985 Qusft :
Well: #60(SHL1305' FNL, 915" FWL, Sec 20, T17S, | North Reference: Gnd ‘
Wellbore: ‘BBREIp of Paddock @ 5375'TVD -354 5'S,66 9' E of SI! Survey Calculation Method: "Minimum Curvature .
| Design: 30H(Top of Paddock @ 5375' TVD 354 5'S,66 9‘ E of SI Database: ‘M!d[anQ(Pt‘e[rm.a_n Basy_)_Dgtgbasg o i
Survey T I e L N E
MD Inc Azi (azimuth) TVD V. Sec Dleg N/S EW Northing Easting
(usft) °) (° (usft) {usft) (°/100usft) (usft) {usft) {usft) (usft)
© 7 2se80 352 17232 25672 89 o192 55 189 66379341 66578528
2,631.0 4.48 176 37 2,630.0 133 159 99 183 663,789 04 665,785 69
2,694 0 5.19 175.66 26928 185 1.13 152 197 663,783.74 665,786.07
2,757 0 5.98 176.37 27555 246 1.26 -213 201 663,777 63 665,786.49
2,8190 677 17478 2,817.1 315 131 -28 1 206 663,77076 665,787 03
2,8830 747 171 80 2,880 6 394 124 -36 0 216 663,762 89 665,787 96
2,978 0 747 169 51 29748 517 031 -48 2 236 663,750 70 665,789 97
3,0400 791 165 99 3,036 2 60.0 104 -56 3 25.3 663,742.60 665,791 73
3,103.0 8.50 164 90 3,098.6 69 0 097 -650 276 663,733 90 665,794 00
3,167 0 8.35 165.64 3,161 9 783 029 -74 1 300 663,724 83 665,796 38
3,2300 79 164.06 3,224 3 872 078 -82.7 323 663,716 23 665,798 71
3,2920 827 165 29 3,2857 959 064 -91.1 346 663,707 82 665,801 01
3,356 0 897 165 47 3,348 9 1055 1.09 -100 4 37.0 663,698.54 665,803 43
34180 897 16476 34112 1153 018 -109 9 39.6 663,689.04 665,805 95
34820 9.06 164.94 34734 1251 015 -1194 421 663,679.51 665,808 53
3,545.0 8.79 168.63 3,6356 1349 100 -1289 44 4 663,670 01 665,810 77
3,608 0 8.62 17127 3,597 9 144 4 069 -1383 460 663,660 62 665,812 44
3,6710 853 172.85 3,660.2 1538 0.40 -147 6 473 663,651 32 665,813 73
3,7350 8 44 17127 3,7235 1632 0.39 -156 9 48.6 663,641 97 665,815 04
3,798 0 8 62 170 39 3,7858 1726 035 -166.2 501 663,632 74 665,816 53
3,8610 871 170 92 3,848.1 1821 019 -1755 51.7 663,623 37 665,818 07
3,924 0 888 170 04 3,9103 1917 034 -1850 533 663,613.88 665,819 66
3,986.0 827 17197 39716 2009 109 -194 2 547 663,604 75 665,821 11
4,0490 7.56 17197 - 4,034.0 2096 113 -2027 559 663,596 16 665,822 33
41120 712 175 66 4,096.5 2176 102 2107 56 8 663,588 16 665,823 20
4,176 0 721 174.61 4,160 0 225.6 025 -2187 575 663,580 21 665,823 88
4,2390 7.21 174.96 4,222 5 2334 0.07 -226 6 58.2 663,572 33 665,824.60

07/02/11 7.32°43AM
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LEAM

Drifling Systems, Inc.

Leam Drilling Systems

Leam X&Y Report

et

Local Co-ordinate Reference:
TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:
Database:

- mermee T aem—m—c—Ey T o%eme =

S|te BC Federal
'WELL2 @ 3985 Ousft
WELL2 @ 3985 Ousft

'Gnd
Minimum Curvature |
Midland(Permian Basin) Database |

@ LEAM

Drifiing § Sy_rlem: nc.

42841

4,3535
4,417 1
4,4796
4,541 1
4,603 7

4,666 2
4,728 8
4,791.2
4,852.7
49152

49777
5,041 3
5,104.0
5,167.7
5,230.4

52932
5,355 1
54191
5,483 1
55450

5,608 0
5,680.0
5,731.0

Company:  |COG OperatngLLC
Project: :Lea County (NAD27)
Site. ;BC Federal
| Well: #60(SHL1305' FNL, 915 FWL, Sec 20, T17S, k
| Wellbore: ‘BBREdp of Paddock @ 5375'TVD -354.5'S,66 9' E of Sk
! Design: . JOH(Top of Paddock @ 5375TVD -354 5'5,66 9'E ofSI‘
Survey
MD Inc Azi (azimuth)
Susf) O 0 s
43010 703 177 42
4,3710 703 17530
4,435.0 695 176.72
4,498.0 695 175.31
4,560 0 6 86 176 19
4,623 0 686 176 19
4,686 0 6 86 176 37
4,7490 730 17672
48120 747 17549
48740 730 177.24
4,937.0 730 176 37
5,000.0 712 177 07
5,064.0 6 07 177 60
51270 563 174 96
51910 5.45 17390
5,254.0 484 183 57
53170 387 180.58
5,3790 246 179 35
54430 176 168 98
5,507 0 132 139 98
5,569 0 097 150 40
56320 035 21152
5,704 0 044 23473
57550 044 23473
BHL - 5755.0'MD, 0.44°INC, 234.73°A2I, 5731.0'TVD,-360.1'N,66.7'E

2411

2496
2573
2649
2723
2797

287 2
294 9
303.0
310.9
318 8

3266
3339
3403
346 4
3520

356.7
360.0
362.4
3640
3651

365.8
366.0
366 2

DLeg

(°100usft)

057

037
0.30
027
022
000

003
0.70
037
045
018

032
164

082 -

032
168

158
228
1.24
138
065

136
025
000

) EW
(usft) {usft)

T T2 T U se7
2428 59.3
2506 50.8
258 2 603
2656 60.9
2731 614
2806 619
2884 623
296 4 629
3044 63.4
3124 638
3203 643
3276 646
3340 650
-340 2 656
3458 658
-350.6 65.6
-354.0 656
-356 3 65.8
3579 66.5
-358 9 67 2
3595 673
-359.8 670
-360.1 667

Northing
(usft)
663,564 67

663,556 12
663,548 35
663,540 74
663,533 31
663,525 80

663,518 29
663,510 54
663,502 46
663,494 51
663,486 52

663,478 63
663,471.28
663,464 88
663,458 73
663,453 10

663,448 32
663,444 90
663,442 56
663,441 03
663,440 03

663,439 40
663,439.05
663,438 83

gusﬂ)

Easting

66582511

665,825 65
665,826 19
665,826 72
665,827 28
665,827.78

665,828 27
665,828.73
665,829.28
665,829 79
665,830 24

665,830 69
665,831 03
665,831.45
665,832.04
665,832.20

665,832,01
665,832 00
665,832 21
665,832 87
665,833 59

665,833.75
665,833 41
665,833 09

07/02/11 7.32°43AM
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O L

LEAM

Dnllm 1y Systems, inc.

Leam Drilling Systems
Leam X&Y Report

[N e

@

Slte BC Federal
'WELL2 @ 3985 Qusft
"WELL2 @ 3985 Ousft

LEAM

Drilling Svstems, tnc.

= Pk T =T = TR L LTI I TII I I E I TETIIL T
Company: 1C 0.G. Operatmg LLC i Local Co-ordinate Reference:

| Project: {Lea County (NAD27) ' TVD Reference:
Site: |BC Federal ! MD Reference:
Well: - {#60(SHL1305' FNL, 915' FWL, Sec 20, T17S, - North Reference: .Grd

| Wellbore: BBREIp of Paddock @ 5375TVD -354 5',66 9' E of SH ‘ Survey Calculation Method:

i Design: OH(Top ‘of Paddock @ 5375'TVD -354 5'5,66 9 E of SI Database:

:Minimum Curvature
Mldland(Perrnlan Basm) Database

Survey Annotations

Measured
Depth

57550

T 57310

Local Coordinates

+N/-S +E/I-W
_(usﬁ)MM L ,("s,ﬂ) ‘ Comment L
-360 1 667 BHL 5755 O'MD 0 44°INC, 234, 73°AZI 5731 OTVD -360 1' N, 667 E

Checked By:

Approved By:

Date:

07/02/11 7-32.43AM
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C.0.G. Operating LLC B
Project: Lea County (NAD27) '
Site BC Federal
Well: #60(SHL1305" FNL, 915’ FWL, Sec 20, T17S, R32E)
Wellore: OH(Top of Paddock @ 5375'TVD -354.5'S,66.9' E of SHL)

MD Inc
2106.0 1.58
2200.0 1.58

26272 747
5025.5 7.47
5398.1 0.00
71231 0.00

+N/-S +E/-W
00 0.0

Name TVD
Vert PT 5375.0

M Azimuths to Grid North
True North -0.29°

Magnetic North: 7.44°

Magnetic Field
Strength: 48948.0snT

Dip Angle: 60.70°
Date: 06/20/2011
Model: IGRF2010

PROJECT DETAILS: Lea

County (NAD27)

Geodetic System: US State Plane 1927 (Exact solution)
Datum: NAD 1927 (NADCON CONUS)

Ellipsoid: Clarke 1866
Zone: New Mexico

East 3001

System Datum: Mean Sea Level

Local North- Grid
SECTION DETAILS

Azi TVD  +N/-S +E/W
43.27 21054 -0.7 9.3
43.27 21994 1.2 1.1

17183 2625.5 =22.0 191
17183 50034 -330.7 63.4
0.00 5375.0 -354.7 66.9
0.00 . 7100.0 -354.7 66.9

Ground Elevation 3968.0

Dleg TFace VSect
000 0.00 2.4
0.00 0.00 0.9
2.00 136.82 252
0.00 0.00 336.7
2.00 180.00 360.9
0.00 000 3609

WELL DETAILS. #60(SHL1305' FNL, 915’ FWL, Sec 20, T17S, R32E)

RKB Elevation: WELL2 @ 3985.0usft

+N/-S +E/-W  Northing
-354.5 66.9 66344440

West(-)/East(+) (20 usft/in)

80 100 120 140 160 180

Rig Name:
Northing Easting Latittude Longitude
663798.90 665766.40 32°49'25.346 N 103°47°37.383 W

WELLBORE TARGET DETAILS (MAP CO-ORDINATES)

Easting Shape
665833 30 Circle (Radius: 10.0)

£2CONCHO

of Hard

BHL Must be South And West

Lines

@
s

®
3

N
o
a

3
n
=3

(uipgsn 02) (+)uypon/(-)usnog

200 400 500 600 700 800

Vertical Section at 169.32° (100 usft/in) e

-440

LEAM . LEAM DRILLING SYSTEMS, INC.
4906 West Highway 80 Midland, Texas 79707
Drilling Systems, inc. Phone: 432-697-1490

3

Created By: Nate Bingham Date- 7 38, July 02 2011




