Results of Directional Survey

APl number:|30-005-29050
OGRID: Operator: {COG OPERATING LLC
Property: {(HERCULES FEDERAL COM {# 3H
surface [ULSTR: [L {15 T|15S R[31E
1980{FSL 430{FWL
BH Loc ULSTR: |l 15 T|15S8 R|31E
| 13083|MD 8781.7|TVD 2028|FSL 334|FEL
4946 |[FWL
Top Perf/OH ULSTR: |L 15 T|156S R|31E
| 9154|MD 8762.6{TVD 1997 |FSL 1019|FWL
Bot Perf/OH ULSTR: |l 15 T|15S RI31E
[ 12914|MD 8788.4|TVD 2025|FSL 503|FEL
4777|FWL
MD N/S EW |VD
9079 15.54 514.22] 8762.68
TOP PERFS/OH 9154 16.72 589.20] 8762.62
9174 17.03] 609.20] 8762.60
12895 44.42] 432844 8789.05
BOT PERFS/OH 12914 44.82| 4347.42] 8788.39
12991 46.43] 4424.36] 8785.70
NEXT TO LAST 13022 46.97] 4455.33] 8784.40
LAST READING 13083 48.04| 4516.26| 8781.74
TD 13083 48.04] 4516.26] 8781.74
Surface Location 19801FS 430|FW
Projected BHL 2028(FS 4946|FW
Location of GRS e S L G
Top Perfs/OH 1997|FS 1019|FW
Bottom Perfs/OH 2025|FS 4777|FW

SUMMARY of Subsurface Locations
Surface Location {L-15-15S-31E

Top Perfs/OH
Bottom Perfs/OH

L-15-15S-31E
I-15-15S-31E

|-15-16S-31E

MAK 2 7 2012



PO Box 1370
Artesia, NM 88211-1370

(575) 748-1288
HOBBS ocp
MAR 0 6 207
December 21, 2011 + Recevep
COG, LLC —
Fasken Center, Tower 11
550 West Texas Ave, Suite 1300
Midland, TX 79701
RE: Hercules Federal Com #3H
1980’ FSL & 430' FWL
Sec. 15, T15S, R31E
Cave 5  Eddy County, New Mexico
Dear Sir,
The attached is the Deviation Survey for the above captioned well.
oo T - - - e e
' SUR: L-15-15s-31e, 1980/S & 430/W W
. BHL: 1-15-15s-31e, 2028/S & 4946/W !
Very truly yours, . APl # 30-005-29050

!

l

édéé C. LaRue

Operations Manager

State of New Mexico }
County of Eddy }

The foregoing was acknowledged before me this 21% day of December, 2011.

. . . OFFICIAL SEAL
UNOBIV PUMC\J S5 a*y REGINIA L. GARNER

3 NOTARY PUBLIC - STATE OF NEW MEXICO

g .:':w”f My commission expires _@A_iarw

7/




Hercules Federa} Com # 3H

Date

11/17/2011
11/17/2011
11/19/2011
11/19/2011
11/19/2011
11/19/2011
11/19/2011
11/20/2011
11/20/2011
11/21/2011
11/21/2011
11/22/2011
11/24/2011
11/24/2011
11/24/2011
11/25/2011
11/25/2011
11/25/2011
11/25/2011
11/26/2011
11/26/2011
11/26/2011
11/27/2011
12/1/2011
12/1/2011
12/4/2011
12/5/2011
12/5/2011
12/5/2011
12/5/2011
12/5/2011
12/5/2011
12/5/2011
12/5/2011
12/5/2011
12/5/2011
12/6/2011
12/6/2011
12/6/2011
12/6/2011
12/6/2011
12/7/2011
12/7/2011

Depth

116

418

584

800
1053
1527
1970
2446
2826
3143
3521
3948
4045
4486
4962
5406
5879
6132
6291
6766
7208
7683
7968
8421
8900
8282
8314
8346
8378
8410
8442
8474
8505
8537
8569
8600
8632
8664
8697
8728
8760
8792
8824

0.6
0.8
0.9
0.6
0.5
0.7
0.5
0.9
14
0.4
11
15
0.8
0.7
0.4
0.9
14
0.0
0.8
0.7
0.9
1.6
0.7
0.8
1.7
1.2
34
6.8
11.0
14.7
17.8
21.6
251
29.1
33.3
37.5
41.7
45.8
49.7

53.9 -

57.6
61.0
64.3

84.5
81.7
81.0
83.3
86.3
89.6
91.4
90.7
88.7
88.2
88.7
89.3
90.3
914
91.2
91.9
92.1
91.7

Deviation Inclination TVD

8408.15
8438.87
8468.99

8525.96
8553.30
8579.40
8642.00
8663.00
8681.00
8668.39
8685.00
8702.00
8716.00
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Date -

12/7/2011
12/7/2011
12/7/2011
12/7/2011
12/7/2011
12/7/2011
12/7/2011
12/7/2011
12/7/2011
12/8/2011
12/8/2011
12/9/2011
12/9/2011
12/9/2011
12/9/2011
12/10/2011
12/10/2011
12/10/2011
12/10/2011
12/11/2011
12/11/2011
12/11/2011
12/11/2011
12/11/2011
12/11/2011
12/11/2011
12/11/2011
12/13/2011
12/14/2011
12/14/2011
12/14/2011
12/14/2011
12/14/2011
12/14/2011
12/14/2011
12/15/2011
12/15/2011
12/15/2011
12/15/2011
12/15/2011
12/15/2011
12/16/2011
12/16/2011
12/16/2011
12/16/2011

Depth

8855
8888
8919
8951
8983
9015
9047
9079
9110
9174
9270
9366
9462
9557
9653
9757
9841
9938
10034
10130
10225
10321
10416
10512
10606
10702
10798
10894
10988
11083
11180
11274
11369

11465

11560
11655
11750
11940
12036
12131
12322
12417
12609
12704
12799

Deviation Inclination TVD

67.7
71.5
75.5
80.2
85.8
88.8
89.4
90.5
90.7
89.6
89.9
92.1
89.2
86.6
92.3
89.3
89.9
87.2
86.8
88.3
88.9
91.9
89.7
91.9
91.4
50.4
90.4
88.2
88.6
87.9
90.1
89.6
88.6
88.3
89.3
90.0
90.0
90.0
89.0
50.0
88.7
90.0
90.5
89.3
91.6

91.2
91.6
91.0
90.3
88.9
88.2
88.2
88.9
89.1
89.3
89.1
88.2
88.2
88.7
88.6
88.9
87.9
88.6
89.3
91.0
91.2
91.4
91.2
91.6
91.2
91.2
91.6
90.8
90.8
50.8
90.0
90.0
90.8
911
88.6
88.3
88.6
89.3
89.7
89.3
88.3
87.9
88.6
89.0
88.6

8729.00
8790.00
8749.00
8756.50
8760.59
8762.29
8762.29
8762.29

8764.51
8763.00
8761.00
8760.00
8763.73

8763.34
8746.00
8766.00
8771.96
8775.56
8777.91
8777.24
8775.92
8774.58
8771.87
8770.36
8769.22
8769.27
8772.65
8775.35
8777.25
8777.49
8778.98
8781.08
8782.57
8783.50
8783.15
8783.65
8784.49
8785.32
8790.06
8791.14
8792.40
8792.36
8791.81
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Date Depth Deviation Inclination TVD

12/16/2011 12895 91.7 88.6 8789.05
12/16/2011 12991 92.3 89.0
12/17/2011 13072 93.5 89.0 87884.40
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SUR: L-15-15s-31e, 1980/S & 430/W
| BHL: 1-15-15s-31e, 2028/S & 4946/W
API # 30-005-29050

COG Operating LLC

Chaves County, NM
Hercules Federal Com #3H
Hercules Federal Com #3H

Welibore #1

Survey: MWD Surveys

Standard Survey Report

19 December, 2011




CRESTCEN 2

fBRECTIONMAL DR,

i

COG Operating LLC
Hercules Federal Com #3H
Chaves County, NM

Plan #2
Surface Location Ground Elev: 4400.00 WELL @ 4418.00ft (Silver Oak #12)
+NIS SEIW Northing Easting Latittude Longitude .
0.00 0.00 733044.32 69967405  33°0'50.84 N 103" 49 0.45W SECTION DETALS
- _ Sec MD nc Azl VD +NiS +EIN  Dleg TFace VSecst Annotation
TJARGET DETAILS 1 8200.00 0.74 9500 B199.52 18.87 -5.69 0.00 0.00 847 Te-On Survey - 8200.00° MD, 8189.52 TVD
- 2 8293.27 0.37 91.35 829278 15.80 -4.30 048 .27.92 4,16 (nterpolated KOP - Start Bulld @ 12.00°H00"

Name ™D " 4NMS +EL.W Northing Easting Latitude Longitude 3 5034.02 89.76 29.69 8783.00 18.14 47110 12.00 -1.66 471.24 Landing Point - Hold @ £9.76° INC, 89.65" AZ
PBHL {Hercules Fodarat Com #3H Plan 1} 8780.00 3386 452_',!3 733084.18 704200.38 3305081 N 103°48°T.29W 4 1308335 89,76 85.69 8780.00 39.86 4526.33 s.00 0.00 4326.51 TD @ 13083.35' MD, 8780.00° TVD

v © m  Azimuths to Gnd North
True North: -0.28°

5000—
5500—
6000
6500—
£ ]
§ 7000
§ ]
ht : Te-On Survey - 5200.00° MD, 8199,52° TVD
£ 7500 Interpotated KOP - Start Bulld @ 12.00°/100°
g 3 0
2 ] Landing Point - Hold @ 89.76" INC, 80.65° AZ
& 8000 .
£ E - L Last Survey @ 13022.00 MD, 8784.40 TVD, 92.50 INC, 89.00 AZ
2 h ” K Straight line Projection to TD @ 13083.00° MD, 8781.74° TVD.
o - . . N
£ 8500 \ g ’
- : RS
1 - -
9000 )
] PBHL (Hercules Federai Com #3H Ptan 1)
95Q0 l_l_lf]'FT_r Illﬁ_rlllllllllllllllvl—rl IIllll|l|l|[||l‘(lil|lT‘ll
-1000  -500 0 S00 1000 1500 2000 2500 3000 3500 4000 4500 5000

Vertical Section at 89.50° (1000 ftfin)

Magnetic North: 7.43°

Magnetic Field
Strength: 48016.7snT
Dip Angle: 60.86°
Date: 11/11/2011
Model. IGRF2010
' Last Survey @ 13022.00 MD, 8784 40 TVD, 92.50 INC, 89,00 AZ (1500
! Straight e Projection to TD @ 13083 00" MD, B761,74' TVD, -
H B
Tie-On Susvey - 8200.00° MD. 8199.52' TVD [~ 1000
i
* Interpolated KOP - Start Build @ 12.00°/100' = L
—-—-—-—v:—}—r—--—-« @ 5
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. [ w
EeRas BN & e e e o N I Y 2
1 ’ r Z
' - C ]
T ; R )
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Crescent Directional Drilling
Survey Report

P LR e ‘T‘*‘%""“"Hi‘?’?"ﬁ" TR e
Projoct | S nChaves County INML = = < S

Map System: US State Plane 1983 System Datum:

Geo Datum: North American Datum 1983

Map Zone: New Mexico Eastam Zone

P T R i e o S
{;m: o ol gﬁﬁﬁgmula?l’ega@l;corﬁa #BMI:I; ' ; ] !

Site Position: : 733,044.31 ft Latitude: 33°0'50.84 N
From: Map ) 699,674 04 ft Longitude: 103" 49'0.45W
Position Uncertainty: 0.00 ft Slot Radlus: " 13.200 in Grid Convergencs: 0.28 *
P R T T TR R R N
Wellic 7= - ¥ Hercules Federa %l!,fcerrg B B b :-;E‘".ﬂz\\;« FORE R D N N e R ;

Well Position +N/-8 0.00 ft Northing: 733,044.31 ft Latitude: 33°0'50.84 N

+EIW 0.00 ft Easting: 699,674.04 f Longitude: 103" 49'045 W

Position Uncertainty 0.00 f Weilhead Elevation: ft Ground Level:. 4,400.00 f

PG s.,%%:jﬁt*‘: ¥
LA R

T 2R

PR
v 3

ST d-g‘-:ll

p
AT | k

Audit Notes:
Verslon:

A

-Vartical'Saction
hid ity tio

Lol
s G sl L e

Good Magnetic
Good Magnetic

ury
S o <

100.00 8,200.00 Gyro Surveys (Wellbore #1)
8,200.00 13,083.00 MWD Surveys (Wellbore #1)

PR

e . 3 e
8,200.00 8,198 52 15.87 -5.61 -5.47 0.00 0.00
8,282.00 8,281.51 15.90 -4.23 -4.09 0.56 -13.78
8,314.00 8.313.48 16.07 -2.95 -2.81 6.88 -8.75
8,348 00 8,345.35 ' 16.50 -0.14 0.00 10.63 -2.18
8,378.00 8,376,898 17.18 4.76 4.91 13.13 7.19
8.410.00 14,70 86.30 8,408.15 17.78 11.85 12.00 11.75 11.56 9.38
8,442,00 17.80 89:60 8,438.87 18.07 20.80 20.95 10.10 g69 10.31
8,474.00 21.80 91.40 8,468.99 17.96 31.58 31,73 12.02 11.88 56.63
8.506.00 25.10 80.70 8.498,37 17.74 44,26 44.41 10.97 10,94 -2.19

. 8,537.00 29.10 88.70 8,525.96 17.83 58.37 58,53 13,23 12 90 -6.45

12/19/2011 &21:16AM Page 2 COMPASS 5000.1 Build 56



Crescent Directional Drilling
Survey Report

2y(r0Ry -

. 8,589.00 33.30 8820  B,553.32 18,28 7494 75.10 13.15 1313 -1.58
8,601.00 37.50 8870  8,579.40 1878 93.47 93.63 13.16 13.13 158
8,633:00 41.80 89 30 8,604.02 1913 113.90 114.06 13.80 13,75 1.88
8.685.00 45.80 9030  B.627.08 18.20 136.08 136.23 12.38 12.19 313
8,697.00 49,70 981.40 B,648.60 18 84 159 74 159.90 12.45 12.19 344
8,725.00 53.90 8210  B,668.39 18.07 184 87 185.02 13.24 13.13 218
8,760.00 57.60 8190  B,885.83 1747 21048 21082 11.95 11.94 -085
8,792.00 61.00 9210 870217 16.21 237.97 238.10 10.64 10,63 0,63
8,824 00 84.30 9170  8.716.87 15.27 266.37 266.50 1037 10,31 125
8 855.00 67.60 9120 872050 14.58 20467 204.79 10,75 10.65 161
8.887.00 71.50 9160  8.740.68 13.82 324 84 32475 12.24 12.18 125
8,918 00 75.50 91.00 874078 13.13 355.31 355.41 1283 1250 -1.68
8,851.00 80.20 8030  B,756.50 12.78 386.58 386,68 14.84 14,69 218
8,983.00 85.40 8870  8,760.59 13,08 418,30 418.40 18,08 15.31 -500
8,015.00 88 80 8820 876220 13.92 450,24 450.35 1187 11.56 .56
9,079.00 90.50 8890 876268 15.54 514.22 §14.33 287 2.66 1.08
9,174.00 89.60 88.30 876260 17.03 608.20 609.33 1.04 -0.85 0.42
8,270.00 89.90 8910 676302 18.37 705,19 705,33 0.38 0.31 0.21
9,366.00 92.10 8820  B,761.34 2063 801.14 801.28 248 229 -0.94
9,462 00 89.20 8820  6760.25 2385 857.08 897.25 3.02 302 0.00
8,557.00 86.60 8870 876373 26.22 991.97 982,17 2.78 -2.74 0,53
8,653.00 92.30 8860 676466 26.48 108780  1,088.11 5.94 5.94 -0.10
9,747.00 89.30 8890  6.763.34 30.53 1,181.86  1,182.08 a2 318 032
8,842.00 88,90 8780 676401 33.18 127682 1277.08 123 063 -1.05
8,938.00 8720 8860  8.766.44 36.11 137274  1.373.00 2.91 -2.81 073
10,034.00 88 80 89.30 877146 37.87 1468.59  1.488.86 0.84 -0.42 0.73
10.130.00 88.30 9100 877556 a7.62 156448  1.564.76 2.36 1.58 177
10.226:00 86.90 9120 877791 3577 16680.45 186089 068 083 021
10.321.00 91.90 9140 877725 3362 175541 175583 316 3.18 0.21
10.416.00 88.70 9120  8.775.82 31.48 1850.37  1,850.57 2.33 232 -0.21
10,512.00 91.90 9160 877458 20.12 194632 1.848.50 233 228 0.42
10,806.00 81.40 9120 877187 26.82 204026 2,040.41 0.68 -0.53 -043
10,702.00 80.40 9120 877037 24.81 213622 2,136.36 1.04 -1.04 0.00
10,798.00 90.90 9160  8769.28 2247 223219 2,232.30 0.67 0.52 042
10,894.00 88.20 90.80  8,770.03 2048 232815  2,328.24 2.93 2,81 -0.83
10,988.00 88 60 90.80  8.77265 19.14 242211 242218 0.43 0.43 0.00
11.083.00 87.90 90.80 877558 17.82 251705  2517.11 0.74 -0.74 0.00
11,180.00 80 10 8000  8777.25 17.14 261403 261408 241 227 -082
11.274.00 89.60 9000 877749 17.14 270803  2708.08 0.53 -0.53 0.00
11,369.00 88.60 9080  8778.99 16.48 280301  2803.05 135 -1.05 0.84
11.485.00 86.80 8110 8.761.08 14.89 289898  2,899,00 0.4 031 0.31
11,560,00 89.30 8860 876257 1544 209396  2993.67 266 .42 263
11,655.00 9000 8830 878315 17.71 308892 308895 0.80 074 032
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Crescent Directional Drilling
Survey Report

Lindt Ll

o b A gt o
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sInclination

11.750.00 90.00 8.783.15 , 318388  3,183.94
11,845.00 80.70 . 8.783.40 : 327887  3.278.84
11.840.00 90.00 89.30 878365 2318 337388 337393 0.32 0.32 000
12,036.00 85.00 8370 878449 2401 348985  3469.93 142 -1.04 0.42
12,131.00 90.00 89.30 878532 2484 356484 356492 113 105 -0.42
12,227.00 " 87.80 8860 876718 2680 366080  3.66090 240 229 073
12,322.00 88.70 8830  8,790.08 2017 375572 375583 1.00 0.85 -0.32
12,417.00 90.00 87.90 879114 3232 385066  3,850.80 143 137 042
1251300 89.00 8830  8791.98 3550 394680  3,948.76 112 -1.04 0.42
12,609.00 90.50 88.80 879240 3810 404257 404274 159 1.6 0.31
12,704.00 89.30 82.00 876256 4009 ©  4137.54 413773 133 1.26 0.42
12,799.00 91.60 88.60 879182 4208 423251 423272 2.46 242 -0.42
12,895.00 91.70 8880 878905 4442 432844 432867 0.10 0.10 0.00
12,691.00 92.30 89.00 878570 4643 442438 442480 075 063 0.42
13,022.00 92.50 89.00  8.784.40 4697 445533 445557 0.85 0.65 0.00

£+ "Last Survey, @ 13022100 MIDTB784040°TVD 02,60 ING, 8/00"Az 3817 T i TR YT Pl v
13,083.00 92.50 '82.00 878174 4804  4,518.26

%-;. Stralgnt line Projecidh to.TD/@ 43083100 WD, 878174 vp. " T, T L T

Ha »

13,022,00 8,784.40 46.97 445533  Last Survey @ 13022.00 MD, 8784.40 TVD, 82 50 INC, 89,00 AZ
13,083.00 8,781.74 4804 451626  Straight line Projection to TD @ 13083.00°' MD, 8781.74' TVD.
Checked By: Approved By: Date:
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