
OPERATOR: 
WELL/LEASE: 
COUNTY: 

30,0/5-3?V 7^ 
COG Operating, LLC 
Magura 8 Federal # 4 H 
Eddy Go., New Mexico. 
Sec. 8, T26S, R26E 

STATE OF NEW MEXICO 
DEVIATION REPORT 

Depth 
.. 160 
374 
430 
:688 
974 

1,259 
1,640 

: 2,298 
: 3,279 
3,752 
4,328 

Deviation 
1/2 
3/4 
3/4 

1 1/4 
13/4 

1 
2 

1/2 
3/4 

1 1/4 
3/4 

Depth 
4,703 
5,148 
5,616 
5,835 
6,093 
6,283 
6,642 
6,664 

Deviation 

3/4; : : 

2 
11/2 

11/4 
1 
1 

RECEIVED 
; FEB:0,6 2013 • 

NMOCD ARTESIA 

Patriot Drilling, LLC 

M. Leroy F*eferson, Executive Vice-
: President 

The foregoing instrument was acknow edged before me on this 2nd day of ; 

December, 2012 by M. Leroy Peterson, Executive Vice-President of Patriot Drilling, 

My Commission Expires: 02/01/2015 

303 W. Wall St. Ste. 2201 • P.O. Box 

Lori T. Rdwari V 
Notary Public for Ector Co.;, Texas 

1610 • Midland, Texas 79702 • 432-686-2780 • Fax 432-686-8800 



IL 
VAUGHN ENERGY: SERU 

•AGYRO TECHNOLOGIES INC/COMPANY •• 

POBox 261021 
T i Corpus^Chnsti Texas"7&\2G 

(361) 767 0602 • (800) 606-GYRO • Fax (361) 767-0612 

December 3, 2012 

' COG Operating LLC (Concho) 
One Concho Center i 

' 600 W" Illinois Avenue 
Midland, Texas 79701 

Attn Kanica Castillo 

RE Magura 8 Federal No. 004H 

RECEIVED 
r"EB*06s 2013 ^ 

NMQCD ARTESIA 

O at* 

Please find enclosed a copy of the survey from 0 00' to 6600 00' ran on the 
above referenced well 

If I can be of any further service please do not hesitate to call me at 800-606-

STATE OF TEXAS § v - ' * , 

COUNTY OF NUECES § 

This instrument was acknowledged before me on the j^^Tday of /^Tuhi^wJ^V' 
A D , 2012, by Keith Havelka ' > 

Laura Ballew 
Notary Public/State of Texas 

Sincerely 

Keith Havelka 
Operations "* 



« L e ^ 004H 

Rig'Narrie: Pa t r i o t s 

State/County: New Mexico / 'Eddy 

:Latitudef>32:06/L'onl||tude:"-1'04:32 

G R I D N b ^ t r u e North 

VS^A i i : 180f66'Degrees 

Depth*Reference : ;RKB= 18' 

'DRIlltdGJHAGYRpsSURVEY^CALCULATiO 
Fi lenarrie: gyro survey flit 

Minimum'{CuivaturajMethbd 
ReVort^batemmei^t^'iO'l '2 7>14:06 

' Vaughn'CnergyTServices 
Gardendale, Texas 

— (432)563*444 
Surveyor:.Colby A/Vare 

Magu'ra^Federal'No: 6O4H /5API 30-015^39472 

'Measured Incl Drift Closure .Closure Dogleg 
Depth Angle- Direction TVD +N/-S +E/-W Distance '.Direction 'Severity 

;Deg> . Deg :. , FT., -,. FT FJ Deg 'Deg7106 

0:00 0.00 0;00 0:00. 0.00 0:00 , 0.00 .0.00. 

100:00 0.25 281.68 100.0.0 6:04 -0.22 0:22 281168 0.25 
200:00 0.46 336:24\ 200:00. 0:46 -0.59 0.75 307.59 0:38 
300.00 0.67 334:25 299:99 1:35 -1:01 1.69 ^3?3|25 0:21 
400:00 0.90 332.26 ^399198' 2:58 -1.63 3:66- 327:67 0.23 

- ; 500.00 -• 1.02 327,40 499.97 4.03 -2.48 4.74- .328.38 0:14 

'leoofoo*. 1.14 322^55 599.95 5.58 -3:57 6.62 -327:37 0.15 
-V - ; '700.00 .1.40 314.65 699.93 7.23 -5.05 8:81 '325:08 0.3*1 

< : . 800:00 1.66 306S76 799.89 8:95 -7:08 11.41 ,. 321^68 0.33 
:90o!oo 1.80 278f50 899185 10.05 -9.79 14:03 315.77 0:85 

1000:00 1,93 250:24 999.80 9.71 -12.93 16:17 306:92 0:92 
1100:00 1.20 241.04 1099.76 8:63 -15?43 17T68 299:22 0.77 

'1200.06 0.48 231.83 1199:75 7.87 -16.68 18:44 265:25 6.74 

1300100' 0:77 178530 1299.74 6:94 ^16.99 18.35 292.22 6.62 

i4'6b;o6 1.06 124:77 1M9.73 5.74 -16.20 1>:19 289:50 0;87r 

1500:00 1.62 112.60 1499.70 4:67 . -14.14 14:89 288.27 0:62 

î po.oo 2.17 106:44 1M9!65: 3.7*8 -10:97! 11.61 289:01 0:68 
• : '1700:00 1.84 103"78 • ' ." V1699:59;: 3:06 -7:55^ -•• :8.15 -X v , 292:63; - V v0t35? 

- 1806:00 1.53 " 107:12 179*9:54 2:'28 " •4.72 ' '5:24 ' 295.79 -^0:33' 

Page 1;of 3 
:VES*Survey:Date:^11/24/2012 



.Measured 
Depth 

/•'., . FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Peg 

TVD 
FT 

+N/-S 
• ;FT, 

+E/-W 
Ft 

Closure. 
Distance 

FT 

Closure",. 
Direction 
" D e g 

D6gleg:» 
Severity 
,Deg7l6bl 

1900:00 il .25 108:18 1899.51 1:55 -2.41 2.86 302.72 0.28 

2000.00 
2100.00 

:2200\0p 
'. ;2|00?b0 

2400.00 

0.96 
0.67 
0.38 
6.33 
0.28 

109.23 
116.83 
124.42 
146:99 
169.56 

1999:50 
2099:49 
2199:48 
2299:48̂  
2399.48 

' 0:93 
0:39 

-0.05 
-0.48 
-6:96 

-0.58 
0.73 
1.51 
1.94 
2:14 

1.10 
0.83 
1:52 
2.00 
2.35 

328.02 
61.49 
92.03 

103.85 
114:10 

0.30 
0:31 
0.30 
0.15 
0;13 

.2500:00 
2600.60 
2700:00 

;2806j00 
;2906 60 

0:54 
6:80 
0.92 
1.07 
0:96 

183.17 
.196.78 
200.78 
204.78 
268:10 

2499148 
2599.47 
2699.46' 
2799.44 
2899.43 

-1:67 
-2.80 \ 
-4:22 
-5*81 
-7.40 

2:16 
1.93 
1.45 
0:77 
-0:01 

2.73 
3.40 
4:46 
5.87 
7.46" 

127:66 
145240 
161:08 
172:44 
180:12 

0.27 
0.30 
0:14-
0:16 
0:12-

3000:00 
3100.00 
3200.00 
3360.06 

T34lDI6(r 

0.86 
0:85 
0.85 
0.97 
1.10 

211.42 
208.62 
207.83 

_212.50_ 
217.17 

2999:41 
3099:40 
3199.39 
3299:38 
3399.36 

-8.79 
-10.08 
-1'1;39 
-12.76 
-14:24' 

-0:80 
-1.55 
-2.25 
3̂T6T 
-4.09 

8:82 
10.20 
11:61 
13.12 
14.82 

185.23 
188:75 

J 9.119-
193.47 
196.03 

0.11 
0.05. 

-0:01^ 
0.'14 
0:15 

3500:00 
3606s66 
•3760.06. 
3800:60: 
3900:00 

1.05 
1.00 
1:69 
1.20 
118 

214.06 
210.96 
207.42 
203.88 
206.04 

3499.35 
3599.33 
3699.31 
3799.29 
3899.27 

-15.76 
-17.27 
-18.86 
-20:66 
-22.54 

-5:18 
-6.15 
-7.03 
-7.89 
-8.77 

16.59 
18.33 
20.13 
22.12 
24:18 

198.21 
199.59 
200:45 
200:91. 
201.26 

0:08 
0.07. 
0:11 
6.13 
0.05 

4000.00 
4^06:00, 

:42o6!tf0; 
4366:00 
4400T60 

1.18 
1.08 
0.98 
1.23 
151 

208.-20 
20147 
194.75 
194:78 
.194.82 

3999:25 
4099.23 
4199.21 
4299r26 
4399:17 

-24.36 
-26:15 
-27:85 
-29:72 
-32:03 

-9:70 
-10.53 
-11.10 
-11.59 
-12v20 

26.23 
28:19 
29:98 
31.90 
34:27 

201.71 
201:94 
201:72 
201:30 
200:85 

0.04 
0.17 
Oil 6 
0:26 
0:28 

,4500:00 
4wm6o 
•4700:00 
s480p|'6; 

1.39 
1.27 
1.36 
1.45 

;149 

17?:40 
163:98 
169:27 
174.56 
178175 

4499:14 
4599.11 
4699:08 
4799.05 
4899:02 

-34:51 
-3679 
-39.01 
•4.143 
-43.99 

-12.52 
42;2 l 
-11:68" 
-11.34 
-11:19 

36:72 
38:76 
40.72 
42.96 
45.39 

: 199594 
198.36 
196.67 
195:31 
194.28 

0.41 
0.38 
0:15 
0.16 
0.11 

-5606.60 
iSfoolbo 
5200:00 
.5306:06 
^5to6K)6 

•1.55' 
1.33 
1.09 
1:37. 
165 

182.94 
181.39 
179.83 
155.17 
130.50 

4998,99 
5098S95 
5'198.93 
5298:91 
5398&7 

-46:64 
^49.15 
-5126 
-53.30 
-55l32 

-11.23 
-11.33 
-11.36 
-16.85 

-9.25 

47.97 
50:44 
52.50 
54.39 
56:09 

193:54 
192598 
192.49 
191:51 
189̂ 50 

0:13 
;0.22 
0.24 
0:59 
0.70 

5500.00 
.5600)566 

'T57P6':06-

1:76 
If86 

127.83 
^25:15_ 
'129.84' 

5498.83 
5̂598:78 . -59:08 

•5698.72 -6116 
Page2iOf=3 

VESSurveyDate: 11/24/2012 

-6.95, 
4.41 
-1.70 

57.62 
$59:24? 
6118 

186.92 
ll84:26 
181-6'Ov 

0:13 
0.14 
0l24r 



Measured 
Depth 

FT 

Incl 
Angle 
Deg 

. Drift 
Direction 

Deg 
•" TVD ' +N/-S 

. FT ,, 
+E/-W 

FT 

Closure 
Distance 

Closure. • 
- V"-:. ' . 

Direction 
Deg 

Dogleg 
ISeyerity 
Deg/100 

5800 00 223 134.54 5798^65 -63.66 1.05 63.67 179.05 0.25 
5900 00 1:78 ' 121.02 5898:59 -65:83 3.77 65.94 176:72 0.65 

6000 00 1.34 107.49 5998.55 -66.99 6.22 67.27 174.69 0:58' 
6100 00 Hi .05 • 105.60 6098.53 -67.58 8:22 68.08 173.06 0.29 
6200 00 0:78 103.71 6198:52 V -6?-99 " 9.76 68:69 17^83 0.27 
6300 00 1.01 ' " 91'97 6298.51 -68.18 11.30 69.11 170.59 0:30 
6400 00 1:25 80:23 6398.49 -68:b3 13.27 69.31 168:96 0.33 

6500 00 1.65 82.88 6498.46" -67.66 15.78 69.48 166.88 0.41 
6600100 1.36 90ll9 6598.42 -67.50 18.40 69.96 164:76 0.36 

. Page 3 of 3 . 
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Vaughn Energy Services 
Gardendale, Texas 

(432) 563-5444 
Surveyor Colby-Ware 

Magura 8 Federal No 004H / API 30-015-39472 
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COG Operating, LLC 
One Concho Center 
600 W. Illinois Avenue 
Midland, Texas 79701 

Archer Directional Drilling Services. 
91 i Regional Park Drive 

Houston, Texas -77060 
Tel:,281-934-9600 
Fax: 281^951-2101 

December 4, 2012 

Re: COG Operating LLC 
Magura 8 Federal 4H 
Field: Wildcat 
Rig: Patriot #2 
Eddy County, New Mexico 
API #30-015-39472 

Enclosed please find the original of the surveys performed on the referenced well by 
Archer. Directional Drilling Services. Other information required by your office is as 
follows: 

Name & Title 
Of Surveyor 

Wellhole 
Number 

Survey 
Depths 

Dates 
Performed 

Type 
. Survev 

Geo Davila 
Field Engineer 

Original Hole 374,1809 

6664-11580 

11/17/12-H/28/12 MWD 

If additional information is required, please contact the undersigned at the letterhead 
address arid phone number. 

Amador Baggerly 
MWD Coordinator 



Archer Directional prilling Services. 
911 Regional[Parkt>riye 

Houston,' Texas 77060 
Tel: 281-934-9600 
Fax: 281-951-2101 

State of New Mexico 
County of Eddy 

I , Amador Baggerly, certify that; I am employed by Archer Directional Drilling 
Services; that I did on the day(s) of 11/17/12 through 11/28/12 . conduct or supervise 
the taking of MWD surveys: Survey 1: from a depth of 374 feet to a depth of 1809 feet; 
Survey 2: from a depth of 6664 feet to a depth of 11580 feet; that the data is true, 
correct, complete and within the limitations of,the tool as set forth by Archer 
Directional Drilling Services; that I am authorized and qualified to make this report; 
that these-surveys were conducted at the request Of COG Operating, LLC for the 
Magura 8 .Federal,4H (API # 30-015-394721 Well located in Eddy County. New 
Mexico;-and that I have reviewed this 'report and find that i f corfforms to the principles 
and procedures as set forth by Archer Directional Drillmg 'Servic'es. 

Amador Baggerly 
MWD Coordinator 



i&rctier Company:. CQG Operating;, LLC , 
Well: Magura 8 Fed»4H 

Location: Eddy^County,>New Mexico ; 

Rig: Patriot 2 
Job Date: 11/17/12-11/28/,12 

Job Number: 
Mag Decl.: 
;Dir Driller: 

MWDEng: 

03983-433-22 

7 73, 
Levi Galvin 

iGeo?Davila 

CalculationMethod 
Proposed Azimuth 
Depth Reference 
Tieslnto: Assumed Vertical 

Minimum iGurvature 
180.7 
KBG 

Survey 
Number 

^ -Survey 
Depth 
>(ft) 

Inclina­
tion 

(deg) 
Azimuth 

(deg) 

Course 
»Length 

(ft) 

TrueA/ertical 
Depth 

(ft) 

Vertical 
. Section . 

(ft) 

Cooi 
N/S 
(ft) 

dinates 
E/W 
(ft) 

C 
: Distance 

(ft) 

osure 
Direction 
Azimuth 

Dogleg 
^Severity. 
(d/100') 

Build 
- Rate 
(d/1001) 

Walk. 
Rate : 

(d/100') 

Tie In 274100 0.7 343.3 0 274 0 0.00 0 0.00 0 
1 374 -t 0 7 ,343 3 100 373 99 -J 17 i : i 7 i N 0 35*W 1 22 343 30 0 00 0.00 > 0 00 
2 430 0 7 328 9 56 ^429 99 -1 78 1 79 N 0 63sW 1 90 340*73 « 0«31 0 00 -25 71 
3 .516 0 7 F 328 1 86 515 98 <-2*67 - 2 69 N 1 i18.W l 2 93 ? 336 38 ,0 01) * - 0*00 - - -0 93 
4 603 1 1 321 3 87 ,602 97 ' -3 77 3 79 N 1 98 W 4 27 332 44 0 48 0 46 -7 82 
'5 "688 1 5 322 8 85 687 95 -5 28 5 31 'N 316 W 618 329 25 0 47 0.47 1 76 
6 * 783 2 8 355 9 95 782188 -8-57 .8 62 N 4 08.W i9 53 334 67 > 8 4 1 37 34 84 
7 879 1 8 251 8 96 878 84 -10 42 10 49 N 5 68 W 11 93 331 56 , 3'83 -1 04 -108 44 
8 >974 1 7 246 7 95 ,. " 973 79 ' - -9 Z7i 9 46-N 8 39 W 12 65 318 44 0 19 - -0 11' -5 37 

„'9 1069 1 6 253 8 95 1068 75 -8 41 8 54~N 10 96 W 13^89 307 91 { 0 24 -0-11 7 47 
10 M64 0 7 227 4 95 1163 73 -7 63 > 7 77 iN 12 66 W > 14 r85 301 55 1 08 -0 95 -27 79 
1.1 1259 0 8 136 9 95 1258-73 -675 6 90-N -12 63,W 14 39 298 63 1 12 - 0 11 -95 26 
12 1354 0 7 1199 ' - 9 5 1353 72 ,-5 99 6 12^-N 11 68'W 13 18 297 67 0 26 -0 11 -17489 
13 -*1450 1 9 106 7 96 1449 69 -5*26 p 5^37 N 9 64'W 11 04 299 12 1 28 - 1 25 -13 75 
14 1544 2 2 106 6 94 1543 63 -4 33 4 41 N 6 42 W 7 79 304 47 0 32 ' 0 32 -0 11 
15 1640 1 9 103 7 96 1639 57 -3 47 3 51 N 311 W 4 69 318 42 ^ . 0 33 - -0 3,1' -3.02 
16 1761 1 5 109 6 121 1760 52 -2'50 2 50*N 0 33 -E 2 52 7 52 0'36 -0 33 4 88 

Prop 1809 1 5 109.6 ,-- 48 1808 50 .-2 09 2 08 N 1;51 E 2 57 36 08 1 0 00 " 0 00 0 00 



03983-433-22 Calculation Method Minimum Curvature 
7.73 • Proposed Azimuth 180.7 

Levi .Galyin Depth Reference KBG . 
GepiDayrila Tie irito: Previous MWD Survey 

Survey • Survey. : Inclina­
•Azimuth 

Course:- True Vertical Vertical Coordinates Closure Dogleg Build Walk 
Number Depth tion •Azimuth Length Depth Section N/S E/W Distance Direction Severity Rate Rate -

(ft) : • , (deg) , (deg) (ft) . (ft) . (ft) . , • (ft), (ft). . (ft) . Azimuth (d/100:) (d/100') (d/100'); 
.->. ' '•. • . . - • . - - - _ - ' - • . , ' : • ' - . " - * , . - r - •" • * " '.- - i. 
Tie In 6600.00 1:36 90.89 ; , o 6598.42 67.28 67.50 S 18.40 E 
'" . 1 ,.• ,. 6664 .0.9 .71.5 64 66.62:41 - 67.12 67.35. S t9.64 ...E 70,16 . 163.75 0:92 . -072 -30:30 

2 < . -669.6 V.5 ,120.7 32 .6694.40 67.25 : 67.49. S 20.23 E 70.45 1.6.3:31 3.56 1.88 153,75 
v . 3 ..6728 ... 5.6 . 171.3 * 32 . 6726.34 •69.00 ; ; 69:24 S 20.83,E 72.3.1 ,163:-26 . 14.97 - 12.81 158.13 
:-. - 4 :; .. 6759 . 9,3 170:9 :. " 31 •6757.07 72:96 : 73.21 S 21:46,E 76.29 163:67 w 11.94 11;94 -1.29 
••. •> 5 ...,; 167s9fJ ... 13.2 .-. 169:8 1 . . 3,1 6787.47 78.91 79.17 S . 22.48 E. 82.30 164:15 , 12.60 :: 12.58 -3.'55 
, 6 .. 6821 '.. 16.9 171.6 31 '6817:40 86:84 , 87.12 S 23.77. E 90.30 .. 164.74 ; 12.03 " 11:94 5.81 
... ' • 7 6852 20.2 • 172:0 31 6846.79 96.58 96.88. S 25,17, E A 100.09 165.44 , 10.65 10,65 1.29 

,8 .6884 . 23.6 
f 173:1 32 6876:47 108.40 ;. 10871 S 26.71. E . 111.94 16.6.20 . 10.7.0 10.63 < , '3:44 

9. , . 6916 , , 27,0 175:2 , -32 6905.40 • 121:98 ..' 122.31' S 28:09 E .125:5.0 .167:07 10.99 1.0.63 6.56 
10 6947 :.. 30:2 176.1 31 6932:61 136.76 137.1.1 S 29.20 E- 140.18 167:98 10:42 . 10.32 2:90 
i t • ' . 69.79 I 32.8 K 1.77,5 . 32 ,6959.90 153:44 153.80 S 30.13 E 156.72 168.92 .8.44 8.12 4.38 
,12 - 70.10 35:6 . 178:3 . . 31 . „ 6985.53 170.85 17.1.21 S 30.76 E. . 173.95 . 169.81 9.15 . 9.03 2,58 
.13. , . 7042 39:4 , . 177.2 32 7010.92 - 190.30 . 190:67 . S 31;'54 E 193.26 170:61 12.06 • 11,88 -3:44 
14 70.74 42;9 175.7 32 7035:01 211,29 . , 21.1.68 s: 32.85 . E . 214=22 171,18 ' 1136. : 10.94 -4.69 

,. 15 :,..,- , „ : 7105 ; 46:2 176.5 31- 7057.10 232.97 ?. 233.38 S 34.32 E 235:89 171:63 10.80 , 10.65 2:58 
.16 7.137 •. .50.2 ,.. 178:1 32 7078.42 256:77 257.20, S 35.44 -E I .259:63 172.15 : 13.04 12.50 5.00 
17; .7169 „ 53:5 •178:6 •32 ' 7098.19 281:92 282.35 S 36.16 E ..... 284:66 1.72.70 L 10.39 ':• 10.31 1,56 
18 7201 .. 55-8 ^, 178.4 32 7116:70 ,308:00 . 308.44 S 36:84 E . 310.63 173.19 ,7.21 7,19 -0!62 

. 19 . 7232 . 59:0 176,1 ; . . •31 . 7.133.40 1 334.06 • .334.52. S • . . 38.11 E •336;68 173,50 12.07. . 10.32 :-7.42 
20 7256 62.7 r 175:0 24 j.. 7145.09 354.93 355:41 S . 39:74 E 357.63 173.62 •15.93 ; . .15.42 ' -4.58 

... 21 .„, 7288 i& 66:8 , 175.2 - 32 .. 7158.7.4 , : 38373 , :• 384.24 S 42:21'E. . 386.55 1.73.73 ... 12.82 .. 12:81 - 0:62 
22 ;. . ., 7320 ; 69:1 176:4 • 32 . 7170.75 • .. . 413.28 : 41.3.82 . S . 44.38 E = 416,19 173.88 7.98 7.19 3,75 
23 .. ". . 7351 71:6 176:7 3,1 : 7181:17 442:40 • 442.96: S 46:13 E 445:36 174.05 8:12 . -8.06 0.97 
.24 • •;. 7383 73:8 , 176.8 32 7190.69 472.88 ,473:46 S 4.7,86 E. ., 475.87 .174-23 L .6:88 6:88 0.31 
25 74.15 , 76.9 . 176.9 • 32 7198.78 503,77 504v37 S 49.56. E •506.80 174:39 9:69 9:69 0.31 

.. • 26 • 7446 ; .80.0 ; 1.78.1: 31 - 7204:99 534.09 ,. 534:71 S •50.89 E ,. 537.1-3 174:56 •. .10.6.9 . 10.00 3.87 
27 fc. .• mm: 82.2 - 179.0 32 .7209:94 . .565.68 . 566.31 S . 51.69 E 568.6.7 174.79 , 7,42 6?88 , 2.81 
28 r 7,5.10 : - , 84.2 : 179.8 32 ' 7213.73 597.44 ; 5.98:08. S 52:02 E ; * 600:34 . 175.03 6.72 ... 6.25 2:50 

": . 29 ,7542 i ' : ^^5 :3 179:6 32 7216.66 629.31 629:95 S .52:19,E 632:1:1 175.26 3.49 .3:44 . -0.63 
30 7573 • 86:8 180:4 31 7218,7.9 -660.23 •660.8.7 S 52.19. E 662'93 175.49 5.48 4:84 2:58 

.31. .7605 , 88,9 18.1,1 . 32 721.9.99 6.92-20. 692:85. S 51.77 E 69478 ; 175,73 6.92 . , 6.56 2.19 
32 , 763.7 • • 90:1 : 180.9 32 i , . 7220:27 724.20 724:84 S 51.21 ,E 726,65 175.96 3.80 , 3,75 -0:62 
33 ' • : , , .7732 90.2 I 180.8 95 7220:02 .. 819.20. . 819.83 S 49.80 E 821:34 17.6.52 r . 0,15 . 0:11 -0.1-1 
34 ' k 7827 . r 90.1 180:3. 95 • ... 7219.77 ..914.20 „9,.14.82 .S ^ 48,89 . E, ; . . 9.1.6.1.3 . ,., 1.76.94 , . 0:54 ::0:1.1: '•• . . -0.53 

• 35 r- • 7922 fe, 89':2 v , 18.1:8 t r * 95 7220-35: : - ,1009:1-9 ^̂ ToogisosS' f,.. . «47,15 r.E' 1.0,10:90 y;. • ,177.33 T 1.84 r. -0.95 1.58 
. 36 , . 8017 90.4 .181*8 95 ,. - 7220569 1104:17 ,1:1.04,7,5 S 44.16 E 1105.64 177,71 1.26 1.26 0:00 

Company: COG Operating, LLC 
Weii:l/lagura;8;Fecl,4H . , 

Location Eddy: ^NeWiiMexico 
Rig: Patriot2-„ : . ; ; , . , , 

..Job^Date: .W.1j77-12 - 11^28/t2 

Job Number: 
Mag Deck: 
Dir'Driller: 

MWDEng: 



03983-433-22 Calculation Method Minimum Curvature 
7.73 „. ... .. Proposed Azimuth . 180.7 

, LeyilGalvih^ - Depth Reference , KB.G 
Geo Davila* Tie into: Previous MWD Survey 

Survey Survey inclina­ Course ^True'Vertical _ Vertical Coordinates' Closure ^Dogleg Build Walk 
Number ' ' Depth tion Azimuth Length Depth Section N/S ' EA/V Distance Direction iSeverity Rate Rate 

. , : (ft)... . .': (deg).... - (deg); . . (ft). 7 . (ft).. , («)' : ,(ft) , »: ,(ft) • l : (ft) . ; . . Azimuth -(d/100;); .(d/;10P') (d/100');; 

• 37 : . • 8.1--12 ,.90',5 a.tl.81^3' : . 95 ,- '7219:94 i. . , 1199116 1.199.7.1 ..S. 4.1:59 E „ 1200.44 '•178.01' 4 0:54 0,11 r,,.. -0:53 
••• 38 I . ... .8206 i. -.'90.7 fc- 181.1 ':.K. 94 72-18.96 ^ . ,1293.15 1293 69 S 39.62.;E • 1294.30 178,25 , .0.30 0.21 -0:21 
> 39 ,8302 . ' - 89:2 .... 181:5 i 96 . 7219?04 • ; 1-389,-14 1389.66 S : . 37.45- E. .. 1390.17 178:46 : .1.62 -1.56 0.42 
; < • 40 : '83.96 89:0 « 1.8.1.1 - .. ,94 7220.52 1483.12 14.83.63 S 35.31 ,E 148.4.05 178,64 , 0:48 : -0.21. ): , -0:43 

,41 ^ • : .: i849]1! , , . ' .89:8 :. . 182.2 95 : 7221;.51 , 1578.1,0 1578.58 S 32.58 :E 1578:91 : : 178.82 1,43 - 0.84 1.16 
42 ;. . .. ;8586 : 89:7 181.8 t: 95. ' .7221.92 , -1673:07 1673.52 S 29,26. E 167.3.78 179:00 0:43 : -0.11 -0:42 

• ••• : 43 , 8681 : 89.7 ? .181.5 95 7222.42 .1768.06 1768,48- S 3. . 26:53 Ê  ; 1768.68 179.14 " .0.32 0.00 -0.32 
: 8776 K 89:6. ;..:• 181:4 : 95 7223:00 1863:04 1863:45 S 24.12 'E 1.863:60 ;. 179:26. . 0.15 -0.11 -0.11 

45 . 8870. :, 90:5 ... ,182.1 94 7222-92 v ...... 1.957.03 1957.40 S - .2-1.25 E . 1957.-52 179,38 . 1.2.1 0:96. ,0.74 
<-•••:-. 46 ••; -8965 .. 90.8 182.5 .. 95 ' ' 7221.84 . 205.1.98 , 2052.32 S 17.44- E v2052:39 179:51 0.53 ,: 0:32 .• 0.42 
" • .47 • . .. ,9060 t , 91.3 * 182?"2 "95. 7220,1.0 2146.92 ,.2147:22. S 13,55 E 2147.26 • 179.64 0.61 • 0.53 . -0,32 

,48 . ;9155 9.1.5 •. ,18.1.5 95 j . 7217.78 . 2241,87 ^2242:14:'S; .10:48 E 2242'. 17, 17973 0.77 0.21 -0.74 
. 4 9 . • 925.0 i :89.9 , • 182.6 .95. 7216:62 ;-,.. 2336:83 .2337.07 S 7.08-E ••2337.08 179.83 .-2.04 -1.68 l l 6 

. 50 c- 9345 , .89,8 182:4 , 95 7216;87j 243178 ,2431.98 S. ,2.94 E- 2431.98 179.93 0.24 , -0.11: -0.21 
51. 9440 : 92.2 : 182.6 .95 7215,2.1 2526.71 ,2526.87 S 1.20 yv :, 2526.87 . . 180:03 2.54 2.53 . ,- • 0,21 
52 . 9.535 ,92.0 • 182!0 • 9 5 , 7211.73 2621:61 ' 2621.73 .S; . 5:01 .W - 262173 180:11 , ,0.67 -0.21 -0.63 

. . 53 * f. 9630 .91.6. , 1.81.5 , , 95 ,<.. 7208,75 , , 2716:55 .27,16.64 ,S . . . 7.91 W , 2716.65 180.17 0.67 -0.42 -0.53 
' .• . 9725 .91.7 181.0 *V , 95 ' : 7206.01 • 2811«;50 . 2811.57 S 9.99 W •2811.59 180.20 0.54 : 0.11 -0.53 

'55 9820 .. . 9-1.4 ,.- 180.8 ..95 7203.44 * 2906.47 . 2906.53.. S i i . 48 : vy .2906.55 180,23 : . 0-38 -0:32 -0:2-1 
56 9915 91.7 1:80.4 '95 '7200:87 • .'3001.43 ,3001.49 S: i 12:47 w 3001.51 , 180,24 0.53 ?:• 0:32 -0:42 

'.5J: - -, 1.00.10 : : . 9 i ,4 . .1:80:7 ; , 95 ' 71:98.30 3.096.40 *-3096':45 S . 13:38 W . 3.096.48 „ 1.80,25 r, : 0.45 - -0.32 : -0.32 
: '58 •.. 10105 ?r 91V.1 1.80.3 • 95 7.196.23 i - 3191.37 t'3191:42 S' 14:21 W ;- 3191.45 • 180.26 i:. 0:5.3 :*•* -0:32 ; : -0.42 
• =5.9 h,. ,10200 ... .90.7 :, 179-6 : -95 7194.74 : .3286*35 3286:41 S ir. 14.-1.3 W . , 3286.44 ; 180:25 . .0:85 -0.42 ••,.. ' -0,74. 

60. -10295 : . ? 91:8 . 180.3 95 71.92.66 3381.32 3381,38 S ^ ;14.05.:W 3381:41 . > 180:24 : . 1:37 t.. 1.16 0,74 
.4 61 k 10390. , 92/3 •.• .180.2 - 95 .-- . 7189:27 • :. 3476:26. 3476.32 S 14.46;W L .34.76.35 180.24 : :0.54. 0,53 11 -0,11 

:62 10485 ,92:6 ,1.80.1 ... 95 7185.21 357.1-.17 . 3571.23 S. . 1.4,71 W c 3.5.71.-26 , ; 18.0:24 , 0,33 0.32 -0.11 
- .63 3 10580. 92.5 179.9 ;95 t 7180:98 t • 3666.07 ,3666:14 S 1 4 7 1 ,W .3666.17 180:23 :- . 0.24 •4: -0.11 -0.21 

v 6 4 r . 106.75 :. 92.7 ^ 9 : 6 ' 95 t ' ,7176:67 ;: • 3760.96 3761.0.4.;S -14.29; W •376.1:07 . , .180.22 V . .0,38 0:21 ; -0:32 
. '65 . 10769 • . .92,1 180.1 94 7172,73 ' 3854:86 -3854.96*;S* .14.0.5: vy , 3854.98 .180.21 -0:83 ... -0.64 0.53 

66 \ . ... 10864 :: 91.8 ;• 180.3 • 95 7169.50 . . 3.949:81 - 3949,90,.S 14:38 W : 3949:93 180:21 . 0,38 , -0.32 0.21 
67; i ( . , . 10959 : . : 92.7 1.80,3 95 7165:77 4044.73 ^044t83.S 14.88 W . 4044.85 180.21 : . 0.95 0.95 . 0.00 

.68 L : 11053 . ,91.̂ 9 s18;U2 - -94 - 7162:00 4138:65 : 4138.74 S .16.11 W ,4138.-77 180.22 - 1.28 . -0.85 0.96 
69 11149 i 92.1 181:2 96 7.158.65 4234.59 4234.66 S 18.12 W ,. . 4234.70 180.25 , : 0.21 , , 0,21 0:00 

.70 r . -.. .11244 , 91.9 . 181 :i 95 7155.33 „' . .4329.53 4329v58 S :.:: 20.02 W . 4329.63 •180:26 0:24 . -0.21 :0,-11 
-71; .... ... 11339 91.6 181,8 95 -71.52.43 4424:47 :4424:51. S .22,42 W .4424:57 . . ; 180:29 . .0:80 t , -0:32 0.74 
72 1,14.3.3 * 89.2 ... 1.81.6 X : ,.,.:45<1i8:45 • . i .45^6;^S: ;, ,25:21 W : 4518.53 ^ ,: . 180:32 , : 2:56 : -2.55 .-0.21; 

,.' 73 . 11525. Sw-;89?2. ' '.T.81<:2 92 -.. 7153V06 ' ;:4.61'0:43 |-461.0:42f;S • . •27;:46WV , ,46.10:50 •::i r, . 1.80:34 1 . 0:43 . 0,00 -.0:43 
Proj: ^ .• 11580 ' :89.2 : : .181:2 55 '7153:83 4665.42 S:4665-4Q S' . , 28.61 W 4665.49 180:35 • 0.00 : 0.00 0.00 

Company: GOG Operating, LLC 

WSntMag'ux^fiiiEltciMlj'yl •• ... ̂  , 
Location: :Eddyi£j^r^y vNew>M 

Rig: Patribt-2 \_ . ; : ".• 
Job Date: 11/17/12- 11/28/12 

Job Number: 
Mag Decl.: 
Dir. Driller: 

" * MWD Eng: 


