@ ﬁ I LL N G I N C = Oil Well Drilling Contractor |

Post Office Box 160 Artesia, New Mexico 88211-0160 Office (575) 748-8704 Fax (575) 748-8719

April 1, 2013 3Bp-05 e
COG Operating, LLC .Re: Patton 5 Fee # 8 H

One Concho Center 600 W. lllinois Ave Sec. 5, T-19-S, R-26-E
Midland, Texas 79701 Eddy County, New Mexico

Attn: Jim Evans
The following is a Deviation Survey on the referenced well in Eddy County, New Mexico:

253'- 0.75° 831'- 0.75°
515'- 0.5° 1162' - 0.75°

Sincerely,

Gary W. Chap%

Contracts Manager
STATE OF NEW MEXICO )

)
COUNTY OF EDDY )

The foregoing was acknowledged before me this 1st day of April, 2013 by Gary W. Chappell.

Jdal T Q@muxﬁ

NOTARY PUB

Ofticlal Seal
BARBARA M. JOHNSON
Notary Public

Y " 5 State of New Mexico
S=o2” My Commisston Explres _L\_ZQ“Q




Company: COG Operating LLC (Concho)
Lease/Well: Patton 5 Fee / No. 008H
Location: §5 T19s R26e
Rig Name: JW 4
State/County: New Mexico / Eddy
Latitude: 32.68, Longitude: -104.41
GRID North is 0.04 Degrees West of True North
VS-Azi: 0.00 Degrees

RECEIVED
SEP 12 2013
NMOCD 2=-2g1A

RKB : 15.1'

DRILLOG HA GYRO SURVEY CALCULATIONS
Filename: patton 5 fee #8h gyro survey.ut
Minimum Curvature Method
Report Date/Time: 4/4/2013 / 08:06

Vaughn Energy Services
Gardendale, Texas
432-563-5444
Survey Engineer: Dustin Wedel
Patton 5 Fee No. 008H / AP} 30-015-39641

Measured Incl Drift Closure Closure Dogleg
Depth Angle Direction TVD +N/-8 +E/I-W Distance Direction Severity
FT Deg Deg FT FT FT FT Deg Deg/100
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .
100.00 0.42 168.51 100.00 -0.36 0.07 0.37 168.51 0.42
200.00 0.21 155.53 200.00 -0.89 0.22 0.92 165.92 0.22
300.00 0.22 152.84 300.00 -1.24 0.39 1.30 162.49 0.01
400.00 0.46 246.83 400.00 -1.57 0.11 1.57 175.89 0.52
500.00 0.58 248.69 499.99 -1.91 -0.73 2.04 200.82 0.12
600.00 0.68 248.75 599.99 -2.31 -1.75 2.90 217.23 0.10
700.00 0.51 268.22 699.98 -2.54 -2.76 3.75 227.35 0.26
800.00 0.41 268.30 799.98 -2.56 -3.56 4.39 234.27 0.10
900.00 0.35 217.34 899.97 -2.82 4.1 4.98 235.56 0.33
1000.00 0.61 215.04 999.97 -3.50 -4.60 5.78 232,75 0.26
1100.00 0.66 240.97 1099.97 -4.22 -5.42 6.87 232.08 0.29
1200.00 0.64 201.26 1199.96 -5.02 -6.13 7.92 230.66 0.44
1300.00 0.58 189.40 1299.95 -6.04 -6.41 8.81 226.71 0.14
1400.00 0.66 ) 210.56 1399.95 -7.03 -6.79 9.78 223.98 0.24
1500.00 0.51 212.95 1499.94 -7.91 -7.32 10.78 222.82 0.16
1600.00 0.67 221.63 1599.94 -8.72 -7.96 11.80 22239 0.19
1700.00 0.87 226.69 1699.93 -9.68 -8.90 13.15 222.60 0.21
1800.00 1.08 236.28 1799.91 -10.73 -10.24 14.83 223.68 0.26
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Measured Incl Drift - Closure Closure Dogleg
Depth Angle Direction TVD +N/-S +E/W Distance Direction Severity
FT Deg Deg FT FT FT FT Deg Deg/100
1900.00 1.57 211.26 1899.89 -12.42 -11.74 17.09 223.38 0.74
2000.00 1.74 236.46 1999.85 -14.43 -13.7 19.91 223.55 0.74
2100.00 1.80 240.18 2099.80 -16.05 -16.35 22.91 22552 0.13
2200.00 1.99 232.15 2199.74 -17.90 -19.09 26.17 226.83 0.32
2275.00 2.06 229.56 2274.70 -19.58 . -21.14 28.81 227.20 0.15
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COG Operating LLC

Eddy County, New Mexico (NAD 27 NME)
Patton 5 Fee #8H
Wellbore #1/ Job #1310359

Survey: Phoenix MWD Surveys

Phoenix Final Survey Report

05 April, 2013

PHOENIX

'TECHNOLOGY SERVICES




Phoenix Technology Services
_— NIX
Phoenix Final Survey Report ﬂﬂﬁfm,m,m

\COG Operating'LLC = ;-
+{Eddy County, New Mexico (NAD 27 NME)

s

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

zsq:;eif% c*?ﬁ;:m ganbhvsiFe‘e, ‘ S m AJ c* . ”w ﬁ“u m NI gc , Jk . e nJ

Site Position: Northing: 613,610.70usft  Latitude: 32°41'12.805817 N

From: Map Easting: 475,920.20 usft Longitude: 104° 24' 41.761820 W

Position Uncertainty: 0.00 usft Slot Radius: 13-3/16" Grid Convergence: -0.04 °

;M“:r . e o M = . 2 R . ~. Wﬁ’:’” ., . ‘"""'%

0.00 usft Northing: 612,352.50 usft Latitude: 32°41'0.356175 N
0.00 usft Easting: 476,064.80 usft Longitude: 104° 24' 40.059037 W
0.00 usft Wellhead Elevation: usft Ground Level: 3,363.00 usft

kp?'sigﬁ’:ﬁ;»w 4 Surveys (UW4) ‘5. s b 2 : R T . N
Audit Notes:
Version: 1.0 - Phase:

& £ wz.m ; ORI
100.00 2,275.00 re #1/ Job #13 Biaxial Semi-Cont. Gyro

2,334.00 7,292.00 Phoenix MWD Surveys (Wellbore #1/ Job MWD MWD - Standard

, gg}s:.”;f%.

s

2,275.00

2,334.00 2.30 231.60 2,333.66

| _First.Phoenix MWD ‘Survey:* RSN I e 1y A O I T
2,365.00 158.90 2,364.64 -23.25 -23.25 7.28
2,397.00 97.80 2,396.60 -21.80 -21.81 13.59
2,428.00 91.40 2,427.38 -18.14 -18.15 3.1
2,459.00 13.10 85.80 2,457.80 -22.22 -12.26 -12.27 14.27
2,490.00 16.60 83.60 2,487.76 -21.47 -4.38 -4.36 11.43
2,522.00 20.00 84.70 2,518.14 -20.46 5.64 5.63 10.68

2,553.00 23.30 86.60 2,546.95 -19.60 17.04 17.03 10.88
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Phoenix Technology Services

Phoenix Final Survey Report PHOENIX .

TECHNOLOGY SERVICES

2.584.00 ' 2,575.02 30.17

2,615.00 29.90 90.00 2.602.29 18.63 4491 44.90 10.41
2,646.00 32.30 91.70 2.628.83 18.87 60.91 60.91 8.24
2,678.00 34.50 92.20 2,655 54 19.47 78.52 78.51 6.93
2,709.00 36.30 93.10 2,680.81 20,31 96.46 96.45 6.04
2,740.00 38.70 93.50 2,705.40 21.39 115.29 115.29 7.78
2.771.00 41.30 94.70 272915 22,82 13517 135.16 8.75
2,802.00 43.90 94.30 2,751.97 2447 156.08 156.08 8.43
2.834.00 46.70 94,30 2,774.47 26.17 178.76 178.75 8.75
2,86500 49.30. 92.80 2,795.21 2759 20175 201.74 9.13
2.896.00 ‘ 52.30 91.50 2,814.81 -28.49 225.76 22575 10.21
2,827.00 54.50 80.10 2.833.29 28.83 250.64 250.62 7.97
2,958.00 57.00 89.70 2.850.73 28.79 276.26 276.25 813"
2,989.00 59.70 89.30 2,867.00 28,56 302.65 302.64 8.78
3,021.00 63.00 89.20 2,882.34 -28.19 330.72 330.71 10.32
3,052.00 67.00 89.50 2,895.44 27.87 358 81 358.80 12.93
3,083.00 71.30 89.60 2,906.47 27 64 387.77 387.76 13.87
3.114.00 74.60 89.70 291556 27 46 417.41 417.40 A 10.65
3,145.00 77.50 89.90 2,923.03 -27.36 447.49 447.48 9.38
3,176.00 . 8110 89.90 2,928.78 -27.30 477.94 477.93 11.61
3,270.00 87.00 91.00 2,938.52 -28.04 571.39 571.38 6.38
3,364.00 88.60 90.50 2,942.13 2827 665.31 665.30 178
3,457.00 8860 90.30 2,944.40 29.92 758.28 758.27 0.21
3,551.00 88.10 89.20 2,947 11 -29.51 852.24 852.23 1.28
3,645.00 89.80 89.60 2,048 83 -28.53 946.22 946.21 1.86
3,738.00 90.00 89.90 2,949.00 2812 1,039.21 1,039.20 0.39
3,832.00 89.20 89.00 2,849.08 2722 1,133.21 1,132.20 0.96
3,926.00 90.10 88.50 ° 2,949.08 2517 1,227.19 1,227.18 0.57
4,019.00 90.40 87.70 2,048.67 22.00 1,320.13 1,320.13 0.82
4,113.00 89.70 89.40 2,048 59 1971 1,414.10 1.414.09 1.96
4,206.00 90.10 89.30 2,848.75 -18.65 1,507.09 1,507.09 0.44
4.300.00 90.10 88.60 2,948 59 16.93 1,601.08 1,601.07 0.74
439300 89.00 90.70 2.949.32 16.36 1,694.06 1,604.06 2.55
4.487.00 89.00 90.50 2,950.96 17.35 1,788.05 1788.04 0.21
4,580.00 88.20 89.50 2,953.23 17.35 1,881.02 1,881.01 1.38
4,674.00 89.90 90.30 2,954.79 17.18 1,975.00 1,974.99 . 2.00
4,767.00 89.90 89.80 2,954.95 17.26 2,068.00 2,067.99 0.54
4.861.00 89.30 89.20 2,955 61 16.44 2,161.99 2.161.99 0.90
4,955.00 89.00 88.60 2,957.00 1464 225596 "2,255.96 071
5,048.00 89.00 90.70 2,958.63 14.07 2,348.94 2,348.94 2.26
514200 . 89.00 90.40 2,960.27 14.97 2.442.92 2.442.92 0.32
523500 89.00 89.80 2,961.89 1513 253591 2,535.90 0.65
5,329.00 88.70 89.10 2,963.78 14.23 2,629.88 2,629.88 0.81
5,422.00 88.30 88.50 2,966.21 12.29 272283 2,722.83 0.78
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Phoenix Technology Services

Phoenix Final Survey Report FHOENIX

, TECHNOLOGY SERVICES

5,516.00 90.30 89.20 - 2,967.36 " 2,816.80 2.816.80

5,609.00 90.50 88.70 2,966.71 870 2,900.78 2,909.78 0.58
5,703.00 88.50 90.30 2,967.53 -7.87 3,003.77 3,003.76 272
5,797.00 88.00 89.80 2,970.40 -7.96 3,007.72 3,097.72 075
5,891.00 89.70 . 8990 2,972.29 77 3,191.70 3,191.70 1.81
5,984.00 90.00 89.30 2,972.53 -7.06 3,284.70 3,284.60 072
6,078.00 89.70 88.50 2,972.78 5.26 3,378.68 3,378.68 0.91
6,172.00 90.00 90.10 2,073.02 4.1 3,472.67 3,472.67 173
6,266.00 90.10 89.90 297204 -4.11 3,566.67 3,566.67 0.24
6,359.00 90.20 89.30 2,972.70 -3.46 3,659.66 3,659.66 0.65
6,453.00 90.20 88.50 2,972.37 -1.65 3,753.65 3,753.65 0.85
6,546.00 89.90 90.70 2,972.29 -1.01 3,846.64 3,846.64 2.39
6,640.00 89.90 90.30 2,972.45 -1.83 3,94063 3,040.63 0.43
6,733.00 90.00 90.00 2,972.53 2,07 4,033.63 4,033.63 0.34
6,827.00 9030 89.60 2,072.29 .74 412763 4,127.63 0.53
6,920.00 90.30 89.00 2,071.80 -0.61 4,220.62 4,220.62 065
7,014.00 88.20 89.10 2,973.03 0.95 4,314.60 4,314.60 2.24
7,107.00 '87.90 88.40 2,076.20 4,407.52 4,407.52

7,201.00 87.50 ' 88.10 2,979.07 4,501.40 4,501.40

B Gurrent MWD SUrvey S St R Bl R TR ERLT R R T
7,292.00, 87.50 88.10 2,983.94 4,502.26 4,562.27
G eriectionolBith:, Ll e TR R L T R T A R T R R P

it
2,275.00 2,274.70 -19.58 -21.14  Tieln ,
2,334.00 2,333.66 -21.00 -22.87  First Phoenix MWD Survey
7,201.00 2,979.97 5.85 4,501.40  Current MWD Survey
7,292.00 2,983.94 8.86 4,592.26  Projection to Bit
Checked By: Approved By: Date:
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Wellbore:

Project: Eddy County, New Mexico (NAD 27 NME)

Site:
Well:

Patton 5 Fee
#8H
Wellbore #1/ Job #1310359
Design: Plan #3 03-30-13

PHOENIX

TECHNOLOGY SERVICES

.G -
T Azimuths to Grid North
M True North: 0.04°
Magnetic North: 7.83°

Magnétic Field
Strength: 48621.8snT
Dip Angle: 60.42°
Date: 03/26/2013
Model: IGRF2010_14

WELL DETAILS PROJECT DETAILS: Eddy County, New Mexico (NAD 27 NME) Map Systemn: US Stale Plane 1927 (Exact solulion)]
Datum: NAD 1927 (NADCON CONUS)
Ground Level:  3363.00 Geodetic System: US State Plane 1927 (Exact solution) Ellipsoid: Clarke 1866
: NS <EIW Northing Easting Latittude Longitude Datum: NAD 1927 (NADCON CONUS) Zone Name: New Mexico East 3001
0.00 0.00 612352.50 47606480  32* A1 0.356175N  104° 24'40,059037 W Ellipsoid: Clarke 1866 . )
Zone: New Mexico East 3001 Local Origin: Well #8H, Grid North
System Datum: Mean Sea Level Latitude: 32° 41'0.356175 N
Longitude: 104° 24' 40.058037 W
SECTION DETAILS Grid East: 476064.80
SITE DETAILS: Pation 5 Fee s North: §12352.50
Sec  MD Inc Az TVD NS +EMW Dieg TFace VSect Target Annotation cale Faclor: 1.000
1 227500 206 22956 227470 1958 2114 000 000 -21.15 Tie In, Start 134,82 hold at 2275.00 MD Stte Centre Northing: 61361070 . .
2 200982 206 22956 2409.43 2272 2483 000 000 2484 KOP Start DLS 11.00 TFO -140.01 Emmg; 475020.20 Geomagnelic Model: IGRF2010_14
3 33782 5950 8954 294249 3088 49139 11.00 -14001 49138 LP Start 4101.39 hold at 3237.62 MD Magneufa[')'::’ﬁnzzﬁ; 26 Mar-13
KB @ 3376.00usft (JW 4 4 733921 8950 89.54 298020  1.70 459250 0.00 000 450250 PBH-LP . i i - L
T @ W &) 250 2. PBH-LPatton 5 #3H TO at 7339.21 Pusmona(l:z.lr::;:zg ?601:’4 Dip Angle from Horizontal: 60.42°
Ground Level: 3363.00 L ocal worth: Grid Magnetic Field Strength: 48622
To convert a Magnelic Direction to a Grid Direction, Add 7.83°
" To convert a Magnetic Direction 1o a True Direction, Add 7.79°
1504 To convert a True Direction to a Grid Direction, Add ©.
300 DESIGN TARGET DETAILS FORMATION TOP DETAILS
N " o LEGEND
Name TVD  +NIS  +EMW  Norhing  Easting Latitude Longtude Shape TVOPath MOPath Formation DipAngle  DipDir
PBH-LPatton 5 #8H 298020 170 450250 61235420 48065730  32° 410403121 N 104" 23 46323530 W Point 294416 322339 TL 2940 TVD @OVS, 89.5° Inc, 8998° A2 050 8998
4504 - plan hits target center #7H, Wellbore #1, Plan 1 01-07-13 V0
#8H, Wellbore #1 / Job #1310359, Surveys (JW 4) VO
600 Plan #3 03-30-13
7504
1050
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2
13504 4
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2 e
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e €t
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i -300
O Survey
22504
-450+ - s y e
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i
3450 ! ; Eaaini R BHERE
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Vertical Section at 89.98° (150 usft/in)

Created By: Julio Pifia

Date: 10:27, April 05 2013




Survey Calculation Sheet
Company v .
Well || Correction‘&
Field |La Target TVD/:
Rig {J Target Az.
Phoenix Rep.|Bob Dillon ™ Tgt. Coor.
Date No. | DEPTH| INC. TV.D. V.S. N/S
Tie - In 0 2275 2.06 2274.70 -21.15] 19.58
30-Mar 1 2334 2.3 23! U .22/88(0401.00 ¢ 1
2 2365 1.2 © 2364.65| = -23.25{:21.69
3 2397 4.8 2396.60 -21.81{ 22.19
4 2428 8.8 2427.38] i
5 2459 13.1 2457181 °.
6 2490| 16.6 B
31-Mar 7 2522 200
8 2553 23.3 2546.95
9 2584) 26.9 2575.02
10 2615 - 29.9 260229
11 2646 32.3
12 2678] 345
13 2709 36.3 2680:81], - - 4
14 2740 38.7 2705 41’ ) 115.28 E
15 2771 41.3 2729.15 135.14| 2282 S 13515 E
16 2802 43.9 - 2751.97 ‘
17 2834 46.7 ; ;
18 2865| 49.3
19 2896 52.3 14:81"
20 2927 54.5 2833:29
21 2958] 57.0 2850.74
22 2989 59.7 . 2867.00
23 3021 63.0 ? !
24 3052 67.0
25 3083 71.3 2906%7
26 3114 746 2915:56
27 3145 77.5 2923.03
28 3176 81.1 . 2928:79
1-Apr 29 3270 87.0
. 30 3364 88.6 291977S
31 3457 88.6 758.16|-°29:92 S
32 3551 88.1 852.12| . 29.51 85213 E 2
33 3645 89.8 '2948.84 946.09| 28.53 946:10 E .
34 3738 90.0 294900/  1039.09] i 2¢ 1039.10: E:
35 3832 89.9 ;29 i & C
36 3926/ 90.1 949708 : & i
37 4019] 90.4 ' '2048:67] 1320:01 "22.09 S | 1320: 01 E-
38 4113 89.7 2948.59 1413.97| 19.71 S | 1413.98 E
2-Apr 39 4206]  90.1 2948.75{ . 1506.96| 18.65 S | 1506.97 E..
40 4300 90.1 .‘2948:’5’9, 1600.95| -1 | 1600:95::E .
41 4393]  89.0 49:32];..  1693:93 ] 3
42 4487) 89.0 1787:91| 587 [+1:
43 4580 88.2 2953 23, '~ 1880.88|"17.35 S 1880.88 € |




3-Apr 44 4674 89.9
’ 45 4767 89.9
46 4861 89.3
47 4955 89.0
48 5048 89.0
49 . 5142 89.0
50 5235 89.0
51 5329 88.7
52 5422 88.3
53 5516 90.3
54 5609 90.5
55 5703 88.5
56 5797 88.0
4-Apr 57 5891 89.7
58 5984 90.0
59 6078 89.7
60 6172 90.0
61 6266 90.1
62 " 6359 90.2
63 6453 90.2
64 6546 89.9
65 6640 89.9
66 6733 90.0
67 6827 90.3
68 6920 90.3
69 7014| - 88.2
70 7107 87.9
5-Apr 71 7201 87.5
PTB 7291 87.5




