COG Operating, LLC

Eddy County, NM (NAD 27)
“Sec 28, T26S, R28E
‘Graham Nash State Com #8H

Wellbore #1

Survey: MWD

)C Survey Report

02 June, 2014

30-015-42203

NM oy
co
' ARTESIA DIsT ERV

RECEIVED

ATION




DDC
Survey Report

A

ounRty: NM/(NAD;

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

'S&C:287T26S: R28E; :

T e

Site Position: Northing: . 371,092.90 usft  Latitude: ' 32°1' 12109 N
From: Map Easting: 572,910.50 usft Longitude: 104° 5' 53.100 W
Position Uncertainty: = 0.0 usft Slot Radius: 13-3/16 " Grid Convergence: 012 °

Well Position ‘ +N/-8 0.0 usft Northing: ‘ 371,092.90 usft Latitude: ' 32°1"12.108 N

+E/-W 0.0 usft Easting: . 572,910.50 usft Longitude: ' 104° 5' 53.100 W
Position Uncertainty 0.0 usft Wellhead Elevation: 0.0 usft Ground Level: X 2,989.0 usft
T Wellbore #1: )

Audit Notes:

Version:

100.0 7,240.0 Gyro Survey (Wellbore #1)
7,33‘40 14,634.0 MWD (Wellbore #1)

7,240.0 2.39 227.96 7,238.1 -85.9 66.9 0.00 0.00 0.00
7.334.0 3.70 213.50 . 7,331.9 -89.7 70.8 1.60 1.39 -15.38
7,366.0 4.70 224,30 7,363.8 715 726 3.97 3.13 3375
7,398.0 6.70 227.60 7,395.7 73,7 74.9 6.33 6.25 10.31
7,429.0 910 ' 22290 7.426.4 -76.7 77.9 8.0 7.74 -15.18
7,460.0 11.80 217.80 7,456.9 -81.0 -100.3 82.3 - 920 8.71 -16.45
7,492.0 14.30 218.80 7,488.0 -86.7 -104.8 88.0 . 7.84 7.81 . 313
7,523.0 17.00 216.50 7,517.9 -93.3 -109.9 94.7 8.94 8.71 -7.42
7,555.0 19.60 214.90 7,548.3 -101.5 -115.8 102.9 . 827 8.13 -5.00
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7,587.0 22.60, 211.80 7,578.1 1111 -122.1 112.6 10.00 9.38 -9.69

7,618.0 25.70 210.00 7,606.4 -122.0 -128.6 123.6 10.28 10.00 -5.81
7,650.0 28.30 208.10 7.634.9 -134.7 . -1356 . 136.4 8.56 8.13 -5.94
7,682.0 31.20 207.20 7,662.7 -148.8 -143.0 150.5 9.17 9.06 -2.81
7,713.0 . 33.40 204.60 7,688.9 -163.7 -150.2 165.5 8.39 7.10 -8.39
7,745.0 36.90 201.90 7,715.0 -180.6 -157.5 1826 11.97 10.94 ‘ -8.44 ,
7,776.0 41.00 197.40 7,739.2 -188.9 -164.0 201.0 16.06 -13.23 -14.52
7,808.0 - 45,00 19440 77626 -219.9 -169:9 222.0 14.04 1250 - -9.38
7,840.0 49.00 - -190.90 | 7,784.4 -242.8 -175.0 244.9 14.84 12.50 -10:94
7,871.0 53.40 . 1188.00 7,803.8 -266.6 -179.0 . 268.8 ,15.95 14.19 -9.35
7,903.0 57.50 184.90 7,822.0 -292.8 -181.9 295.0 15.09 42.81 - +-9.69 .
7,934.0 61.50 182.10 7,837.7 -319.4 -183.5 321.7 15.07 12.90 -9.03
7,966.0 66.00 179.80 7,851.8 -348.1 -184.0 350.4 15.47 14.06 -7.19
7,997.0 70.10 177.10 7,863.4 -376.8 -183.2 3791 15.50 13.23 -8.71
8,029.0 74.90 175.20 7,873.0 -407.3 -181.2 . 409.5 . 16.03 " 15.00 -5.94
8,059.0 - 79.80 174.00 7,879.6 --436.4 4784 4386 - 16.79 16.33 -4.00 .
8,090.0 83.20 174.00 7.884.2 -466.9 -175.2 469.1 10.97 10.97 0.00
8,122.0 84.20 173.30 7,887.7 © 4985 177 500.6 3.81 3.13 C.-2.19.
8,154.0 86.00 172.90 7,890.4 -530.2 -167.9 5322 576 563 ° -1.25
8,280.0 91.10 174.00 7,893.6 6552 -163.5 657.1 4.14 4.05 0.87
'8,309.0 . 91.50 173.60 7,893.0 -684.1 -150.4 - 6859 1.95 1.38 -1.38
8,404.0 92.50 175.20 7,889.7 -778.6 -141.1 780.3 1.99 1.05 1.68
8,499.0 . 92.60 176.80 7,885.4 -873.2 -134.5 874.8 1.69 0.11 1.68
+8,593.0 92:40 178.00 7,881.3 -967.0 —13Q.2_' 968.6 1.29 -0.21 1.28
8,688.0 - 91.70 - 178.70 78779 . -1,0619 -127.5 1,063.5 1.04 -0.74 0.74
8,783.0 89.30 178.60 7:877.1 -1,156.9 -125.2 1,158.4 2.53 -2.53 -0.11
8,878.0 . 89.70 179.60 78779 -1,251.9 -123.7 1,253.3 1.13 0.42 1.05
8,973.0 90.00 180.10 7,878.2 -1,346.9 -123.5 , 1,348.3 0.61 0.32 0.53 -
19,068.0 88.10 179.60 7,879.7 -1,441.9 -123.3 1,443.3 2.07 -2.00 -0.53
9,162.0 89.30 179.80 7,881.9 -1,535.8 ' -122.8 1,637.3 1.29 - 1.28 . 021 .
9,257.0 91.00 180.00 7,881.6 -1,630.8 -122.6 1,632.2 1.80 1.79 0.21
9,352.0 90.20 179.80 7.880.6 -1,725.8 -122.4 1727.2 0.87 -0.84 -0:21
9,447.0 89.50 179.30 7,880.9 -1,820.8 1217 1,822.2 0.91 -0.74 -0.53
9,541.0 90.30 179.30 7,881.1 -1,914.8 -120.5 1,916.2 A 0.85 0.85 0.00
8,637.0 88.60 178.90 7,882:0 -, -2,0108 -119.0 2,012.1 . 1.82 -1.77 -0.42
9,733.0 ) 89.20 178.60 7,883.8 = -2,106.8 ' -116.9 2,108.1 0.70 0.63 0.31
9,828.0 89.70 178.60 7,884.7 -2,201.7 -114.6 2,203.0 0.53 0.53 0.060
9,923.0 90.40 178.40 7.884.6 " -2,296.7 -112.1 2,297.9 0.77 0.74 021
10,015.0 90.60 178.40 7,883.8 -2,388.6 -109.6 2,389.8 0.22 0.22 0.00
10,110.0 91.70 179.60 7,881.9 -2,483.6 -107.9 2,484.8 171 . 1.16 1.26
10,204.0 90.80 179.40 ‘ 7,879.9 -2,577.6 -107.1 25787 0.98 -0.96 -0.21
10,299.0 89.90 180.00 78793  -26726 -106.6 26737 1.14 -0.95 0.63

10,395.0 90.70 180.10 7,878.8 -2,768.;6 -106.7 2,769.7 - 0.84 0.83 0.10
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0.00

0.32
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-1.46
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0.00
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-0.32

-1.16
-0.31
-0.95

0.21
-0.42

-1.05
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0.00

-0.84
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-0.96
1.47
0.21
0.74

0.00

- -0.52

0.84
-0.62
0.95

0.21
0.00
0.00
0.1
-0.31
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el

MD /7238' TVD

7,240.0 " 7,23

8.1 -65.9 -86.8 Tie In @ 7240'

14,634.0 7,853.1 -7,005.2 -160.3  TD @ 14634 MD/ 7853 TVD
Checked By: : Approved By: : Date:
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Cowns
Concho Resources, Inc. ARTEs14 ofsﬁggfr’ON
One Concho Center SEP 9 47
600 W. lllinois Avenue 014
Midland, Texas 79701 RECEIVE

D

Aftn: Kanicia Castillo

RE: Graham Nash State Com No. 008H

Please find enclosed a copy of the survey from 0.00' to 7240.00' ran on the
above referenced well.

erely,

th Havelka
perations

STATE OF TEXAS §
§
COUNTY OF NUECES §

This instrument was acknowledged before me on the H l day of M@%

A.D., 2014, by Keith Havelka.

. P, MEREDITH DARDEN N
% Nofory Public, State of Texas Meredith Darden 3

s ~

~

~

My Commission Expires .
July 25, 2017 Notary Public, State of Texas <
S
\\\
\\
VES Survey International \\\\ <
P.0. Box 261021 Corpus Christi, TX 78426 \\\\ N
T(361) 767-0602 F(361) 767-0612 N
WWW.vessurvey.com \\\\\ u
o &

~

-~

~

~
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Company: COG Operating, LLC (Concho)
Lease/Well: Graham Nash State Com /No. 008H
Location: Sec 8 T26S R28E

Rig Name: Patterson 79 SURVEY
State/County: New Mexico/Eddy INTERNATIONAL
Latitude: 32.02, Longitude: -104.10
. GRID North is 0.12 Degrees East of True North
VS-Azi: 0.00 Degrees
Depth Reference : RKB = 17.5 Feet
DRILLOG HA GYRO SURVEY CALCULATIONS
Filename: ... state com #8h gyro -de_01.ut
Minimum Curvature Method
Report Date/Time: 5/16/2014 / 15:53
VES Survey International
West, Texas
432-563-5444
Surveyor: Chris Bankson
Graham Nash State Com No. 008H / API 30-015-42203

Measured Incl Drift Vertical Closure Closure Dogleg
Depth . Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity
FT Deg Deg FT FT FT FT FT Deg Deg/100
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 b
100.00 - 0.36 300.82 100.00 0.16 -0.27 0.16 0.31 300.82 0.36
200.00 0.13 336.19 200.00 0.42 -0.58 0.42 0.72 306.17 0.26
300.00 0.31 359.73 300.00 0.80 -0.63 0.80 1.01 321.81 0.19
400.00 0.38 10.69 400.00 1.39 -0.57 1.39 1.50 337.86 0.10
500.00 0.64 256.81 499.99 1.59 -1.05 1.59 1.91 326.66 0.87
600.00 0.96 220.26 599.98 0.83 -2.13 0.83 2.28 291.21 0.59
700.00 0.96 176.58 699.97 -0.65 -2.62 -0.65 270 256.08 0.71
800.00 0.80 112.09 799.96 -1.75 -1.92 -1.75 2.60 227.63 0.95
900.00 0.95 52.07 899.95 -1.51 -0.62 : -1.51 1.63 202.32 0.88
1000.00 0.66 63.24 999.94 -0.74 0.55 -0.74 0.92 143.64 0.32
1100.00 0.51 81.91 1099.94 -0.42 1.50 -0.42 1.56 105.66 0.24
1200.00 0.45 92.75 1199.93 -0.38 2.32 -0.38 2.35 99.20 0.11
1300.00 0.12 101.96 1299.93 -0.42 2.81 -0.42 285 98.42 0.33
1400.00 0.16 109.64 1399.93 -0.49 3.05 -0.49 3.09 99.06 0.05
1500.00 0.02 141.75 1499.93 -0.55 3.20 -0.55 " 3.25 99.78 0.14
1600.00 0.09 178.57 1599.93 -0.65 3.22 -0.65 3.28 101.40 0.07
1700.00 0.19 160.44 1699.93 -0.89 3.27 -0.89 3.39 105.15 0.11
1800.00 0.14 133.39 1799.93 -1.13 3.42 -1.13 3.60 108.29 0.09

Page 1 of 3
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Measured Incl Drift Vertical Closure Closure Dogleg

Depth Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity
FT Deg Deg FT FT FT FT FT Deg Deg/100
1900.00 0.12 137.61 1899.93 -1.30 3.58 -1.30 3.81 109.88 0.02
2000.00 0.15 77.81 1999.93 -1.36 3.78 -1.35 4.01 109.63 0.14
2100.00 0.05 22,31 2099.93 -1.28 3.92 -1.28 4.12 108.10 0.12
2200.00 0.27 337.18 2199.93 -1.02 3.85 -1.02 3.98 104.91 0.24
2300.00 0.18 335.58 2299.93 -0.66 3.69 -0.66 3.75 100.17 0.09

2400.00 0.14 321.64 2399.93 -0.42 3.55 -0.42 3.57 96.81 0.06
2500.00 0.09 324.33 2499.93 -0.27 3.43 -0.27 3.44 94.43 0.05
2600.00 0.08 325.28 2599.93 -0.14 3.34 -0.14 3.34 92.43 0.01
2700.00 0.24 334.22 2699.93 0.11 3.21 0.11 3.21 88.11 0.16
2800.00 0.27 316.22 2799.93 0.47 2.95 0.47 2.99 81.03 0.09
2900.00 0.30 297.08 2899.93 0.76 2.55 0.76 2.66 73.48 0.10
3000.00 0.34 279.59 2999.92 0.93 2.03 0.93 2.23 65.48 0.10
3100.00 0.29 290.22 3099.92 1.06 1.50 1.06 1.84 54.67 0.07
3200.00 0.40 286.42 3199.92 1.25 0.93 1.25 1.56 36.51 0.11
3300.00 0.66 285.38 3299.92 1.50 0.03 1.50 1.50 1.3 0.26
3400.00 0.47 280.33 3399.91 1.73 -0.92 1.73 1.96 331.92 0.20
3500.00 0.62 27719 3499.91 1.87 -1.86 . 1.87 2.63 315.18 0.15
3600.00 0.68 274.20 3599.90 1.98 -2.98 1.98 3.58 303.56 0.07
3700.00 0.78 277.21 3699.89 2.1 -4.25 2.1 4.75 296.37 0.1
3800.00 0.74 285.12 3799.88 2.36 -5.55 2.36 6.03 293.05 0.11
3900.00 0.99 282.83 3899.87 2.72 -7.02 2.72 7.52 291.20 0.25
4000.00 0.97 261.86 3999.86 2.79 -8.69 2.79 9.13 287.82 0.36
4100.00 0.91 238.39 4099.85 2.26 -10.20 2.26 10.45 282.48 0.39
4200.00 1.07 239.89 4199.83 1.37 -11.69 . 1.37 11.77 276.70 0.16
4300.00 0.90 239.85 4299.82 0.51 -13.17 0.51 13.18 272.22 0.17
4400.00 0.97 241.23 4399.80 -0.29 -14.59 -0.29 14.59 268.86 0.08
4500.00 1.51 239.58 4499.78 -1.36 -16.47 -1.36 16.52 265.26 0.54
4600.00 143 232.88 4599.75 -2.78 -18.60 -2.78 18.80 261.48 0.19
4700.00 1.40 226.08 4699.72 -4.39 -20.48 -4.39 20.94 257.90 0.17
4800.00 1.70 237.84 4799.68 -6.03 -22.62 -6.03 23.41 255.07 0.44
4900.00 1.85 22468 4899.63 -7.97 -25.01 -7.97 26.25 ) 252.33 0.43
5000.00 2.05 225,98 4999.57 -10.36 -27.43 -10.36 29.32 249.31 0.20
5100.00 2.02 230.43 5099.51 -12.73 -30.08 -12.73 32.66 247.07 0.16
5200.00 2.07 235.62 5199.45 -14.87 -32.93 -14.87 36.13 245.70 . 0.19
5300.00 1.91 227.41 5299.39 -17.02 -35.65 17.02 39.50 244 .48 0.33
5400.00 1.96 229.80 5399.33 -19.25 -38.18 -19.25 42.76 243.24 0.10
5500.00 1.94 228.16 5499.27 -21.48 -40.75 -21.48 46.06 242.20 0.06
5600.00 217 223.75 5599.21 -23.98 -43.32 -23.98 49.51 241.03 0.28
5700.00 2.16 217.29 5699.14 -26.85 -45.77 -26.85 53.06 239.61 0.24
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Measured Incl Drift Vertical Closure Closure Dogleg

Depth Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity

FT Deg Deg FT FT FT FT FT Deg Deg/100
5800.00 1.97 220.24 5§799.07 -29.66 -48.02 } -29.66 56.44 238.30 0.22
5§900.00 1.96 228.40 5899.01 -32.11 -50.41 -32.11 59.77 237.51 0.28
6000.00 2.00 223.10 5998.95 -34.52 -52.88 -34.52 63.15 236.87 0.19
6100.00 1.84 223.73 6098.90 -36.95 -55.18 -36.95 ' 66.41 236.20 0.16
6200.00 1.81 216.47 6198.85 -39.38 -57.23 -39.38 69.47 235.47 0.23
6300.00 1.81 221.27 6298.80 -41.84 -59.22 -41.84 - 72.51 234.76 0.15
6400.00 1.94 213.60 6398.74 -44.44 -61.20 4444 75.64 234.01 0.28
6500.00 2,15 225.30 6498.68 -47.17 -63.47 4747 79.08 233.38 0.46
6600.00 2.10 221.65 6598.61 -49.86 -66.02 -49.86 82.73 232.94 0.14
6700.00 2.55 234.66 6698.53 -52.51 -69.05 -52.51 86.74 232.75 0.69
6800.00 3.16 239.36 6798.40 -55.20 -73.23 -55.20 91.71 232.99 0.66
6900.00 2.27 242.05 6898.29 -57.54 -77.36 -57.54 96.41 233.36 0.0
7000.00 1.86 230.24 6998.23 -59.51 -80.36 -59.51 99.99 233.48 0.59
7100.00 2.08 225.20 7098.17 -61.83 -82.90 -61.83 103.41 233.28 0.28
7200.00 : 247 221.70 7198.09 -64.71 -85.62 . -64.71 107.32 232.92 0.41
7240.00 2.39 227.96 7238.05 -65.91 -86.81 -65.91 109.00 232.79 0.69
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Tho DIREGTIDNAL DRILLING COMPANY

Survey Certification Sheet

COG Operating, LLC WT-140408 5/29/14

Company Job Number Date

Sec 28, T26S, R28E Graham Nash State Com #8H Eddy, NM
Lease Well Name County & State

API: 30-015-42203

Surveyed from a depth of: 7240 feet to 14634 feet MD

Type of Survey: MWD

Directional Supervisor/Surveyor: Marty White

‘The data and calculations for this survey have been checked by me and
conform to the standards and procedures set forth by The Directional
Drilling Company (DDC). This report represents a true and correct
Directional survey of this well based on the original data obtained at the well
site. Wellbore Coordinates are calculated using minimum curvature.

Digitalty signed l_;;/ Larry Wright ‘h T v1
DN: cn=Larry Wright, o=The Larry rlght
Directional Drilling Company,

ou=GM of Guidg’ﬁEeQServices, MWD G en eral Man age r
email=Iarvyw@airectibnaldril!ers.co

m, c=US s ®

Date: 20‘1}06,02 11:38:32 -05'00'

o 11390 FM 830 o Willis, Texas 77318 o
o PH 936-856-4332 ¢ FAX 936-856-8678 o




