PO Box 1370
Artesia, NM 88211-1370
(575) 748-1288

30.0/5-36542

November 14, 2011

COG, LLC

Fasken Center, Tower II

550 West Texas Ave, Suite 1300

Midland, TX 79701

RE: Reindeer 21 Federal #4

1980’ FSL & 430’ FWL
Sec. 21, T16S, R28E
Eddy County, New Mexico

Dear Sir,

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

Very truly yours,

Eddie C. LaRue
Operations Manager

State of New Mexico }
County of Eddy }

The foregoing was acknowledged before me this 14" day of November, 2011.

@“"M OFFICIAL SEAL

() Not Publ REGINIA L. GARNER
NOTARY PUBLIC - STATE OF NEW MEXICO

My commission expires @gg 30, _For3

I




Reindeer 21 Federal #4

# Date

10/16/2011
10/19/2011
10/19/2011
10/19/2011
10/20/2011
10/20/2011
10/21/2011
10/21/2011
10/22/2011
10/22/2011
10/23/2011
10/23/2011
10/24/2011
10/27/2011
10/28/2011
10/28/2011
11/1/2011
11/1/2011
11/1/2011
11/1/2011
11/1/2011
11/1/2011
11/1/2011
11/1/2011
11/1/2011
11/2/12011
11/2/2011
11/2/12011
11/2/12011
11/2/2011
11/2/12011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/3/2011
11/4/2011
11/4/2011
11/4/2011
11/4/2011
11/4/2011
11/4/2011

Depth

115

588
1070
1610
2112
2653
3096
3568
4076
4519
4960
5403
5846
6125
6380
6667
6047
6079
6111
6143
6174
6206
6238
6270
6302
6334
6366
6398
6430
6461
6493
6575
6447
6589
6621
6653
6684
6716
6748
6779
6811
6843
6875
6970
7065
7162
7257
7336
7448
7544
7734

Deviation Direction

1.00
0.00
1.00
0.90
0.70
0.70
0.90
0.50
0.90
0.10
0.90
0.90
1.20
0.50
0.30
0.60
0.70
1.60
5.00
10.60
16.60
21.70
25.50
28.30
31.60
85.10
39.30
42.70
44.50
48.30
53.60
57.80
61.10
64.10
67.00
69.90
73.00
75.50
77.70
80.40
82.70
85.60
86.10
88.20
88.40
90.60
92.10
91.30
84.50
89.40
91.40

104.60
94.60
106.90
109.00
108.00
106.40
103.20
99.90
98.30
97.40
97.60
97.80
96.70
93.00
91.50
91.30
90.90
90.80
89.70
89.50
88.60
87.80
87.90
88.50
89.70
89.20
89.70
90.10
90.20
88.10
88.30
88.60
87.80
87.20
87.60

TVD Horiz

6046.00
6078.00
6110.79
6142.48
6172.70
6202.83
6232.50
6260.67
6288.40
6315.12
6340.61
6364.76
6387.94
6409.31
6429.46
6447.49
6463.75
6478.48
6991.72
6502.97
6513.33
6522.29
6529.44
6535.51

0.00

0.00
6545.65
6550.00
6553.19
6554.03
6551.26
6591.95
6548.28
6549.20
6549.36
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# Date

11/4/2011
11/56/2011
11/5/2011
11/6/2011
11/6/2011
11/6/2011
11/6/2011
11/6/2011
11/7/12011
11/7/2011
11/7/2011
11/7/2011
11/7/12011
11/7/2011
11/7/2011
11/8/2011
11/8/2011
11/8/2011
11/8/2011
11/8/2011
11/8/2011
11/8/2011
11/8/2011
11/8/2011

Depth

7830
7926

8021,

8117
8211
8306
8402
8498
8594
8690
8786
8881
8978
9072
9168
9264
9360
9456
9551
9646
9741
9836
9931
10027

Deviation Direction TVD Horiz
89.90 86.90 6548.36
90.60 87.40 6548.02
89 50 88.30 6547.94
89.20 87.60 6549.03
86.90 87.10 6557.23
88.40 85.70 6556.12
88.00 87.20 6559.14
88.80 88.80 6561.82
88.10 89.70 6564.92
84.70 89.70 6520.44
84.80 89.70 6579.23
86.50 90.20 6586.93
87.90 91.80 0.00
90.10 90.60 6591.74
92.30 90.40 6588.73
91.30 90.60 6586.71
91.30 90.80 6583.53
90.90 90.90 6581.69
89.50 91.30 6581.11
91.80 92.30 6579.78
91.00 92.30 6577.46
90.40 92.30 6576.30
91.20 9220 6574.98
89.80 91.80 6574.14
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COG Operating LLC

Eddy County, NM (NAD 83)
Reindeer 21 Federal #4H
Reindeer 21 Federal #4H

Wellbore #1

Survey: MWD Surveys

Standard Survey Report

29 November, 2011




Crescent Directional Drilling
Survey Report

e " Site. Remdeer 21 Federal #4H ; S G
TR Ty G WELE’@ 3614 ooft (Sllver Oak #12) w s 8T
‘ : N AL WELLE @ 3614 00ft (Sllver Oak #12) '
}Remdeer 21 Federal #4H tNonh Reference . Gnd - R
: ‘*Wellbore #1 ; W ’ g;s s Mlnjmum Curvature- -, - .
,M, o %Wellbore #1 - e % &Data = Cdrﬁéass R5000 DB Server:
) Aot . ;4; 5 n i ¥
"z 1 Eddy County, NM.(NAD 83) R B I i
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: New Mexico Eastern Zone
T R e T e A B R R R T T T R T e T e = T T e L
LrET ‘Q - 1 Reindeer 21 Federal #aH - - : - H
BT L T i LR TR R ST = e T R A AR % bk}
Site Position: Northing: 693,313 97 ft Latitude: 32°54'2105N
From: Map Easting: 585,933 43 ft Longitude: 104° 11" 16 90 W
Position Uncertainty: 000 ft Slot Radius: 13 200 In Grid Convergence: 008 °
hwmeklmm ;'m . w:‘ ’&lgﬁ‘é Rjalndeef@ Eederal ?4H s ol S S i st % S g A :- N L S R e i Y L S KR R B A A G T T Y —E
Well Position +N/-8 000 ft Northing: 693,313 97 ft Latitude: i 32°54'21.05N
+E/-W 000 ft Easting: 585,933 43 ft Longitude: 104° 11" 16 90 W
Position Uncertainty 000 ft Wellhead Elevation: ft Ground Level: 3,596 00 ft
}”wéﬁ’i‘s’i;‘?‘é%;w 1 Wellbore #1, S R
o R T
Magnetlcs ] »Decllnatlon “ D|p\Ang|e Fow
- SRy LI vo ) o gl Ny
k- Wwvﬁ. 2 : ,Eﬁ'%q,-Mﬂf?»‘. 3 5« LY o ;-g‘fl-f (1" u:? s 2 1d 3o AR
IGRF20051 0 10/14/2011 7.87 6073 48,961
AT BB %, By 10 B e = z % e g e ARG ¥ > B
yoeé?;n" ot {L“”& §We|lbore #1 - - e ot e s . e e s ) wo g R 1
Audit Notes:
Version: 10 Phase: ACTUAL Tie On Depth: 000

Mm/d

TR SRR CE o N R
Tf:%m Mg%'?@%ai : 11,/29/20&#;5& Wl

100 00 6,000 00 Gyro Surveys (Wellbore #1) Good__mag Good Magnetic
6,000 00 10,141 00 MWD Surveys (Wellbore #1) Good__mag Good Magnetic

{ AT, ‘,.ar.,,
- 3t} ol g}'%w A N
deph (50 A g, e Buudw,&_“ 2
S nctination. 7 S Rat g s

R R %Z:ix s AT 2 ;}5“0 ?’@;’# j»:«.ﬁgi‘fé}l‘?,‘}%, .
6,000 00 0.69 10168 5,999 86 -176 177 000 000
6,047 00 070 104 60 6,046 86 121 121 002 621
6,079 00 160 94 60 6,078 85 -057 -0 58 281 -3125
6,111 00 500 106 90 6,110 80 121 120 1063 38.44
6,143 00 10 50 109 00 6,142 49 530 528 17 19 6 56
6,174 00 16 60 108 00 6,172 61 497 1219 1215 19.69 19.68 323
6,206 00 2170 106 40 6,202 83 -8 05 2222 2216 16 02 1594 -5 00
6,238 00 2550 10320 6.23215 -11 30 34 61 34 52 1253 1188 -1000
6,270 00 28 30 99 90 6,260.69 -1417 4879 48 68 991 875 -10 31
6,302 00 3160 98 30 6,288 41 -16 69 64 56 64 43 1061 10 31 -5 00
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Crescent Directional Drilling
Survey Report

%;" Eddy County, NM (NAD 83)
ey w} Renndeer 21 Federal #4H i

Site Remdeer 21 Federal #4H
WELL @ 3614, 00ﬂ (Sllver Oak #12)

Mlnlmum Curvature -~ -
Compass R5000 DB Server

WELL @ 3614 Goft (Sllver Oak #12) o

‘Surveyu (ﬁg”‘ﬁg 1’, Mu‘ 2y X

PRI KN S A o M <
Wi’mé’”tﬁ;; %g*.f s it
A ’%

&;’ *
M@@ﬁ k

T SRR
#ﬁ{ﬁa’l;‘w%.} 4 S g2 &
Es et
g o
Azimuthgg“f 4 g,o "+ NLLS:

?ﬁg Y Mﬁ(ﬂ;‘

s “T’A

6,334 00
6,366 00
6,398.00
6,430 00
6,461 00

6,493 00
6,525 00
6,557 00
6,589 00
6,621 00

6,653 00
6,684 00
6,717 00
6,748 00
6,780 00

6,811 00
6,843.00
6,875 00
6,970 00
7,085 00

7,161 00
7,257 00
7,352 00
7,448 00
7,544 00

7,639 00
7,734 00
7,830 00
7,926 00
8,021 00

8,117 00
8,211 00
8,306 00
8,402 00
8,498 00

8,594 00
8,690.00
8,786 00
8,881 00
8,976 00

9,072 00 '
9,168 00
9,264 00

3510
3930
4270
44 50
48 30

53 60
57 80
6110
64 10
67 00

69 90
7300
7550
7770
80 40

8270
8560
86 10
88 20
88 40

90 60
9210
9130
89 50
89 40

89 50
9140
89 80
90 60
89 50

89 20
86 90
88 40
88 00
88 80

88 10
8470
84 80
86 50
87 90

9130
92 30
91 30

97 40
97 60
97 80
96 70
93 00

91 50
9130
90 90
90 80
8970

89 50
88 60
87 80
87 90
88 50

8970
89 20
8970
90 10
90 20

8810
88 30
88 60
87 80
87 20

87 20
87 60
86 90
87 40
88 30

87 60
87 10
8570
87 20
88 80

8970
8970
8970
90 20
90 80

90 60
90 40
90 60

6,315 14 -19.09 81.99 8184 1105 1094
6,340 62 -21.61 101 16 101 00 1313 1313
6,364 77 -24 43 121 96 12178 1063 1063
6,387 94 2721 143 85 143 65 610 563
6,408 32 -29 08 166 21 16599 1500 12 26
6,429 47 -30 04 191 04 190 81 16 96 16 56
6,447.50 -30 69 217.46 217 22 1314 13.13
6,463.77 -3122 24501 24477 1037 1031
6,478 49 -3164 273 41 27317 9.38 938
6,49173 -3176 30254 30229 9 59 9 06
6,503 49 -31 55 33230 33205 9.08 906
6,513 35 -3106 36168 36143 1037 10 00
6,522 31 -30 06 393 42 38318 793 758
6,529 49 -28 93 42355 423 32 710 710
6,535 57 -27 95 454.95 45473 864 844
6,540 12 -27 47 485,61 485 39 8 35 742
6,543 38 -27 16 517 44 517 22 919 9 06
6,54570 -26 85 549 35 549 13 221 156
6,550 42 -26 69 644 23 644 01 225 221
6,553 24 -26 94 73819 738 96 024 021
6,554 08 -2551 83516 834 85 317 229
6,551 82 -22 50 93108 930 89 158 156
6,548 00 -19.93 1,026 01 1,025 83 090 -0 84
6,548 33 -16 92 1,121 95 1,121 79 205 -188
6,549 25 -1273 1,217.86 1,217 73 063 -010
6,550 16 -8 09 1,31274 1,312 64 01 011
6,549 42 -378 1,407 63 1,407 56 204 200
6,548 41 083 1,503 51 1,503 48 182 -167
6,548 08 560 1,599 39 1,599 39 098 083
6,547 99 916 1,694.32 1,694 34 150 -116
6,549 08 12 60 1,790 26 1,790 30 079 031
6,552 28 16 94 1,884 09 1,884 17 250 -245
6,556 18 2290 1,978 82 1,978 94 216 158
6,559 19 28 84 2,074 59 2,074 74 162 -0 42
6,561 87 3219 2,170.49 2,170 67 186 083
6,564 47 3345 2,266 44 2,266 63 119 -073
6,570 50 3365 2,362 24 2,362 43 354 -3 54
6,579 28 34 45 2,457.83 2,458 02 010 010
6,586 49 34 53 2,552 56 2,552 74 186 179
6,591 13 3370 2,647 44 2,647.61 160 147
6,591.80 3253 2,743 41 2,743 58 355 354
6,588 78 3169 2,839 36 2,839 52 106 104
6,585 77 30.86 2,935 31 2,935 46 106 -1 04

387
-156
156
042
o1

-218
021
032

-083

-063

0.00
042
073
052
095

073
053
147
1.56
167

094
000
000
053
063

-021
-021
021
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Crescent Directional Drilling
Survey Report

TR

s,. Site Reindeer 21 Federal #4H

WELL @ 3614 00ft (Sllver Oak #12)&)
A WELL @614 00k (Sllver Oak #12)
"t Gnd - o
, Minimum Curvature Lo
il Cgr}jé;?.?s RS5000 DB Server. - : .

COG Operatlng LLC e .
Eddy County NM (NAD 83 it PR !
% Rendeer 21 Federal #4H % ’ s

E (,? Reindeer 21 Federal #4H
fﬁ Wellbore #1

e
SR ) .
o G Wellbore #1- T

R PR e R TR v

S

TR T e T "UTH.,
R R

. %, ~%Dogleg B 2 Turm. ;
{E&ﬁWn s ; '7;;}% (e Rate'ﬁiwl&;%g’»' : XR‘%: ” %
*’”j*'% DEEHo0R) 00 d0R)
: BRIy s et s ST O S B ,
9,360.00 9130 90 80 6,583 59 29 68 303128  3,03141 000

8,456 00 90 90 80 90 6,581 74 28 26 3,127 25 3,127 37 -042
9,646 00 91 80 92 30 6,577 27 22 96 3,317.11 3,317 19 088 047 074
9,741 00 91.00 92 30 6,574 95 19 15 3,412 01 3,412.06 084 -0 84 000
9,836 00 90 40 92 30 6,573 79 15.33 3,506 92 3,506 94 063 -063 000
9,931 00 91 20 82.20 6,572.46 11 60 3,601 84 3,601 83 085 084 -011
10,027 00 89.80 91 80 6,571 62 825 3,697 78 3,697 73 152 -146 -042
10,076 00 9170 92 30 6,570 98 6 50 3,746 74 3,746 68
_ Last Survey @ 10076.00 MD, 6570.98 TVD, 91.70 INC,92.30AZ =~~~ .~ "
3 811 66 3,811 58

10,141 00 9170 92 30 6,569 05

Sg’ r§7ey An notatlons & &

-
S, e NS
e L
nqngﬁz‘ T Med
v 3”' e 4

~u b . 5 - u A
b R el (R ‘
10 076 00 6,570 98 6 50 3,746 74 Last Survey @ 10076 00 MD, 6570 98 TVD, 9170 INC, 92 30 AZ
10,141 00 6,569 05 389 3,81166  Straight line Projection to TD @ 10141 00 MD, 6569 05’ TVD
Checked By: Approved By: Date.
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cal Depth (1000 ft/in)

True Verti

DIRECTIONAL DRILUNG

COG Operating LLC
Reindeer 21 Federal #4H

Eddy County, NM (NAD 83) . R
Plan #6 ;
Surface Location Ground Elev: 3596.00 WELL @ 3614.00ft (Silver Oak #12) '
+N/-S +E/-W Northing Easting Latittude Longitude
0.00 0.00 693313.98 585933.42 32°54'21.05N 104° 11' 16.90 W SECTION DETAILS
Sec MD Inc Azt TVD +N/-S +E/-W Dleg TFace VSect Annotation
TARGET DETAILS 1 7257.00 9210 8830 6551.82  -22.50 931.08 0,00 0.00 930.89 Start Drop & Tumn @ 4.00°1100'
2 7318.21 89.75 88.99 6550.83  -21.05 99227 4,00 163.60 992,08 EOD & T-Hold @ 89.75° INC, 88.99° AZ
Name TVD +N/-S +E/W Northing Easting Latitude Longitude 3 10119.11 8975 8899 6563.00 28.25 379271 0.00 0.00 3792.81 TD @ 10119.11° MD, 6563.00' TVD
PBHL (Reindeer 21 Federal #4H Plan 6) 6563.00 28.25 3792.71  693342.23  589726.13 32°54' 21.28 N 104° 10' 3241 W
T G M Azimuths to Gnd North
True North. -0 08°
Magnetic North 7 79°
Magnetic Field
Strength’ 48960.7snT
3000+ Dip Angle 60.73°
B Date 10/14/2011
] Model IGRF200510
3500 , 1500
] ' C
. ' -
i ! -
4000 ' 1000
] I Tie-On Survey - 7257 00' MD, 6551 82' TVD [
. t . -
B : Start Drop & Tum @ 4 00°/100' L
4500—_ t EOD&T- _H°|d @ 8975 INC, 88 99° AZ PBHL (Reindeer 21 Federal #4H Pian 6)__500
b ’ ;o ’ ’ r
1 -& o 1 r, ¢
se00— } s TS S-S Sl S -
i | PR L =
i ) I R 3
. | e = L ]
5500 Tie-On Survey - 7257.00° MD, 6554.82' TVD . Last Survey @ 10076.00 MD, 6570 98 T}lp 91 70 INC, 92 30 AZ [ 500 é
1 0 ! Straight ine Projection te TD @ 10141 00' MD, 6569 05' TVD r <
E Start Drop & Turn @ 4.00°/100' : - 2
i . . o =4
t =1
] EOD & T - Hold @ 89.75° INC, 88.99° AZ -
6000 R ‘°, '@ X (—-1000 &
i AP PBHL (Reindeer 21 Federal #4H Plan 6) ! L =
] e o t L
6500— i 1 ' H—-1500
] e
] - ”,’ : *330° Hardline Offset L
. PR [ L
7000‘_ Last Survey @ 10076.00 MD, 6570.98 TVD, 21.70 INC, 92.30 AZ A Unit Line [—-2000
71 Straight line Projection to TD @ 10141.00' MD, 6569.05' TVD. : I
. ] -
7500 T 11T I T T T 1T I T rT I LR L LI I T 1 17 I T T T l T 7T 7T I LA LI I T T 17 | I T T 171 ‘ T 1 rr i T 171 I T T 7T I UL | LLERER I T 7 1T I T rT T T 17 L T 11T L -2500
-1000 -500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 -1000 -500 [ 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Vertical Section at 89.57° (1000 ft/in)

West(-}/East(+) {1000 ft/in)




