OPERATOR:  COG Operating, LLC

WELL/LEASE: Mas Federal # 4 H

COUNTY: Lea County New Mexico
Section 34, T20S, R34E

A

PATRIOT DRILLING, LLC
STATE OF NEW MEXICO
DEVIATION REPORT
Depth Deviation Depth Deviation

276 3/4 2,822 2

774 1/2 3,199 21/2
1,215 1/2 3,965 1
1,684 1/4 4,295 3
1,971 1172 4,729 3
2,346 2

Patriot Drilling, LLC

M. ;;oy éterson. Execufive Vice-

President

The foregoing instrument was acknowledged before me on this 27th day of
December, 2016 by M. Leroy Peterson, Executive Vice-President of Patriot Drilling

My Commission Expires: 02/01/2019 ; J 6:
Lori ‘K. Rowan

e
S LORI TERESA ROWAN Notary Public for Ector Co., Texas
$Ed Notary Public, Stote of fexas
L%

G FNSE My Commission Expites
wiwae  Febrary 01,2019

W'

303 W. Wall 5t. Ste. 2201 * PO. Box 1610 * Midland, Texas 79702 * 432-686-2780 * Fax 432-686-8800
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December 22, 2016

Concho Resources, Inc.
One Concho Center
600 W. lllinois Avenue
Midland, Texas 79701

Afttn: Kanicia Castillo

RE: Mas Federal No. 004H

VEs lsf\qu%\é?\lYATIONAL

Please find enclosed a copy of the survey from 0'to 10,651 ran on the above

referenced well.

Sincerely)

Keith Havelka
Operations

STATE OF TEXAS  §
§
COUNTY OF NUECES §

This instrument was acknowledged before me on the _22nd _ day of

December, A.D., 2016, by Keith Havelka.

VES Survey Internationat
P.0. Box 261021, Corpus Christi, Texas 78426
T(361) 767-0602 F(361) 767-0612

WWW.vessurvey.com

i
N
\\\
JENNIFER ANN BYERLY 3
Notary Public, State of Texas \\\
My Commission Expiras X '
August 16, 2017 2N
" N
& \
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Company: COG Operating
.. Lease/Well: Mas Federal No./004H

Rig Name: Patriot 2
State/County: New Mexico/Lea
VS-Azi: 184.86 Degrees
Latitude: 3235558, Longitude: -103.48178
Grid North = True North -0.46 degs (NAD 27)
Grid Correction Applied = -0.46 degs

r.
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- " SURVEY
VES

by

INTERNATIONAL

Depth Reference : RBK = 20 Foot

DRILLOG HA GYRO SURVEY CALCULATIONS
Filename: gyro survey-de_01.ut
Minimum Curvature Method
Report Date/Time: 12/22/2016 / 15:34

VES Survey International
Midland Tx
(432) 563-5444
Surveyor: Gene Helss
Mas Federal No. 004H / API 30-025-43482

Measured Incl Drift Vertical Closure Closure Dogleg '
Depth Angle Direction TVD +N/-S +E/-W Section Distance Diraction 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 whee
100.00 0.78 38.60 100.00 0.53 0.43 -0.57 0.68 38.60 0.78
200.00 0.75 31.43 199.99 1.63 1.20 -1.72 2,02 36.28 0.10
300.00 0.84 28.26 299.98 2.83 1.88 -2.98 3.40 33.63 0.10
400.00 0.50 50.98 399.97 3.75 2.57 -3.95 4.54 34.41 0.42
500.00 0.11 172.90 499.97 3.93 2.92 4.17 4.90 36.58 0.56
€00.00 0.26 178.73 599.97 3.62 2.94 -3.85 4.66 39.08 0.16
700.00 0.28 174.28 699.97 3.16 2,96 -3.40 433 43.21 0.03
800.00 0.38 178.62 799.97 2.59 3.00 -2.83 3.96 49.18 0.10
900.00 0.20 193.20 899.97 2.09 2.96 -2.33 3.63 54.83 0.19
1000.00 0.33 197.40 999.96 1.64 2.84 -1.87 3.28 59.97 0.13
1100.00 0.26 164.94 1099.98 1.15 2.81 -1.38 3.03 67.80 0.18
1200.00 0.22 162.31 1199.96 0.75 2.92 -0.99 3.02 75.66 0.04
1300.00 0.16 173.26 1299.96 0.43 3.00 -0.68 3.03 81.80 0.07
1400.00 0.25 189.22 1399.96 0.09 2.98 -0.34 2.98 88.356 0.1
1800.00 0.17 187.47 1499.96 -0.27 2,93 0.02 2,94 95.31 0.08
1800.00 0.21 178.13 1599.96 -0.60 291 0.35 297 101.59 0.05
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Measured Incl Drift Vertical Closure Closure Dogleg

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

FT Deg Deg FT FT FT FT FT Deg Deg/100
1700.00 0.19 187.08 1699.86 -0.94 2.90 0.69 3.05 108.00 0.03
1800.00 0.36 70.68 1799.96 -1.00 317 0.73 3.3 107.58 0.47
1900.00 0.79 70.61 1899.85 -0.67 4.1 0.32 4.17 99.31 0.43
2000.00 1.32 71.65 1999.94 -0.08 5.88 -0.41 5.88 90.80 0.54
2100.00 1.63 71.61 2099.90 0.73 8.30 -1.43 8.33 84.96 0.30
2200.00 217 69.02 2199.85 1.88 11.41 -2.82 11.568 80.74 0.55"
2300.00 1.94 67.44 2299.78 3.19 14.74 -4.42 15.08 77.80 0.24
2400.00 1.67 63.58 2399.73 4,48 17.61 -5.96 18.17 75.72 0.30
2500.00 1.46 61.72 2499.70 5.73 20.03 -7.41 20.84 74.03 0.21
2600.00 1.85 55.70 2599.65 7.25 22.49 -9.13 23.63 7214 0.42
2700.00 1.97 54.65 2699.60 8.16 26.23 -11.26 26.83 70.06 0.13
2800.00 1.86 49.63 2799.54 11.20 27.87 -13.52 30.03 68.10 0.20
2800.00 1.87 5§6.12 2899.49 13.18 30.44 -15.71 33.17 €6.58 0.18
3000.00 2.09 54.72 2999.43 16.17 33.26 -17.93 36.56 65.49 0.22
3100.00 210 51.36 3099.36 17.36 36.18 -20.36 40.13 64.37 0.12
3200.00 2.36 60.23 3199.29 19.53 39.40 -22.79 43.97 63.64 0.43
3300.00 2.37 59.91 3299.20 21.58 42.97 -25.15 48.08 63.33 0.01
3400.00 2.34 69.45 3399.12 23.34 46.67 -27.21 52.18 63.43 0.39
3600.00 2.22 75.04 3499.04 24.56 50.46 -28.74 5§6.12 64.05 0.25
3600.00 1.80 86.35 3598.98 25.16 53.90 -29.63 59.48 64.98 0.58
3700.00 0.88 87.10 3698.95 25.16 56.32 -29.83 61.68 65.94 0.85
3800.00 0.87 117.52 3798.94 24.69 57.85 -29.50 62.90 66.88 0.35
3900.00 1.00 125.17 3898.92 23.84 59.24 -28.77 63.85 68.08 0.18
4000.00 1.10 129.28 3998.91 22.73 60.69 -27.79 64.81 69.47 0.12
4100.00 1.40 136.14 4098.88 21.24 62.28 -26.44 65.80 7117 0.34
4200.00 1.83 140.07 4198.84 19.13 64.15 -24.50 66.95 73.38 0.44
4300.00 2.72 141.57 4298.76 16.05 66.65 -21.64 68.56 76.46 0.89
4400.00 3.27 147.52 4398.63 11.80 69.65 -17.65 70.64 80.39 0.63
4500.00 3.29 143.18 4498.46 7.10 72.90 -13.25 73.24 84.44 0.25
4600.00 3.1 146.26 45698.31 2.54 76.12 -8.99 76.17 88.09 0.24
4700.00 291 148.34 4698.17 -1.87 78.96 -4.83 78.89 91.36 0.23
4800.00 2.78 144.38 4798.05 -6.00 81.71 -0.94 81.93 94.20 0.23
4900.00 3.09 146.00 4897.91 -10.21 84.63 3.01 85.24 96.88 0.32
5000.00 2.99 149.07 4997.77 -14.69 87.48 .22 88.70 99.53 0.19
5100.00 2.50 151.40 5097.66 -18.84 89.86 11.16 91.82 101.84 0.51
5200.00 2.1 152.96 6197.57 -22.65 91.82 14.69 94.565 103.80 0.20
5300.00 245 158.96 5297.48 -26.34 93.51 18.32 97.15 105.73 0.29
5400.00 2.52 166.49 5397.39 -30.47 94.79 22.33 99.57 107.82 0.33
§500.00 2.59 164.65 5497.29 -34.79 95.90 26.54 102.01 109.84 0.11
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Measured Incl Drift Vertical Closure Closure Dogleg
Depth Angle Direction ™D +N/-S +E/-W Section Distance Direction Severity
FT Deg Deg FT FT FT FT FT Deg Deg/100
£§600.00 2.54 166.27 5597.19 -39.11 97.02 30.76 104.61 111.96 0.09
5700.00 2.46 167.63 56987.10 -43.36 98.01 34.90 107.17 113.87 0.09
5800.00 244 167.33 5787.00 -47.54 98.94 38.99 109.77 115.67 0.02

5900.00 2.3 1656.11 5896.92 -51.57 99.92 42,91 112,44 117.30 017
6000.00 1.70 165.61 £5996.86 -54.95 100.81 46.21 114.81 118.59 0.60
6100.00 1.21 165.28 6096.82 -57.41 101.44 48.61 116.56 119.51 0.49°
6200.00 1.09 166.91 61986.80 -69.35 101.93 50.50 117.96 120.21 0.13
6300.00 1.143 168.85 6296.79 -61.26 102.33 52.36 119.26 120.90 0.06
6400.00 0.97 166.27 6396.77 -63.04 102.73 54.11 120.63 121.54 0.17
6500.00 0.99 173.04 6496.75 -64.73 103.03 55.77 121.68 12214 0.12
6600.00 1.03 168.67 6596.74 -66.47 103.32 57.48 122.85 122.76 0.09
6700.00 0.92 168.26 6696.72 -68.15 103.66 569.12 124.05 123.32 0.11
6800.00 0.86 167.26 6796.71 -69.67 103.99 60.61 12517 123.82 0.08
8900.00 0.76 171.70 6896.70 -71.07 104.25 61.98 126.17 124.28 0.12
7000.00 0.76 180.22 6996.69 -72.38 104.35 83.28 126.99 124,76 0.11
7100.00 0.66 178.82 7096.68 -73.60 104.356 64.50 127.70 126.20 0.09
7200.00 0.65 182.92 7196.68 -74.75 104.34 65.64 128.35 125.62 0.05
7300.00 0.62 187.06 7296.87 -75.85 104.24 66.75 128.92 126.04 0.06
7400.00 0.57 202.97 7396.67 -76.84 103.98 67.76 129.29 126.46 0.17
7500.00 0.60 205.54 7496.66 -77.77 103.56 68.72 129.51 126.90 0.04
7600.00 0.55 200.95 7596.66 -78.69 103.17 69.67 129.76 127.33 0.07
7700.00 0.68 196.99 7696.65 -79.62 102.85 70.62 130.06 127.74 0.05
7800.00 0.51 200.32 7796.65 -80.52 102.65 71.654 130.38 128.14 0.07
7800.00 0.53 207.90 7896.64 -81.35 102.17 72.40 130.60 128.52 0.07
8000.00 0.63 212.68 7996.64 -82.22 101.66 73.31 130.75 128.96 0.11
8100.00 0.67 203.49 8096.63 -83.22 101.13 74.36 130.97 129.45 0.11
8200.00 0.49 211.36 8196.63 -84.12 100.67 75.29 131.19 129.88 0.20
8300.00 0.67 212,74 8206.62 -84.98 100.13 76.19 131.33 130.32 0.18
8400.00 0.64 218.40 8396.61 -86.91 99.47 7717 131.43 130.82 0.07
8500.00 0.81 219.83 8496.61 -86.89 98.67 78.22 131.48 131.37 0.17
8600.00 0.75 217.64 8696.60 -87.95 97.82 79.34 131.54 131.96 0.06
8700.00 0.87 231.20 8696.59 -88.94 96.83 80.42 131.48 132.57 0.22
8800.00 0.70 228.54 8796.58 -89.82 95.78 81.38 131.31 133.16 0.16
8900.00 0.70 239.56 8886.57 -80.54 94.79 82.18 131.08 133.69 0.14
9000.00 0.78 229.67 8996.56 -91.29 93.74 83.02 130.85 134.24 0.15
9100.00 0.72 232.84 9096.55 -92.11 92,72 83.92 130.70 134.81 0.07
9200.00 0.92 264.93 9196.54 -82.56 91.43 84.48 130.10 135.35 0.49
9300.00 0.82 287.28 9296.53 -92.42 89.95 84.47 128.97 135.78 0.35
9400.00 1.01 297.39 9396.52 -91.80 88.48 83.97 127.50 136.05 0.25
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Measured Incl Drift Vertical Closure Closure Dogleg )
Depth Angle Direction TVD +N/-8 +EI-W. Section Distance Direction Severity
FT Deg Deg FT FT FT FT FT Deg Deg/100
9500.00 1.02 313.94 9496.50 . -80.78 87.06 83.08 125.78 136.20 0.29’
9600.00 1.04 3156.16 9596.49 -89.52 85.78 81.93 123.99 136.22 0.03
§700.00 1.08 311.72 9696.47 -88.26 84.44 80.78 12215 136.26 0.08

9800.00 1.10 298.54 9796.45 -87.17 82.90 79.83 120.29 136.44 0.25 -
9900.00 1.50 307.69 0896.43 -85.91 81.02 78.74 118.09 136.68 0.45
10000.00 1.82 299.58 9996.39 -84.33 78.80 77.36 116.28 137.01 0.40°
10100.00 1.38 306.69 10096.35 -82.82 76.25 76.06 112.58 137.37 0.48
10200.00 1.29 298.37 10196.32 -81.57 74.30 74.98 110.33 137.67 0.21
10300.00 1.49 293.39 10296.29 -80.52 2.1 74.12 108.09 138.15 0.23
10400.00 1.15 281.54 10396.26 -79.80 69.94 73.59 106.11 138.77 0.44
10500.00 1.21 258.04 10496.24 -79.82 87.92 73.78 104.81 139.60 0.49
10651.00 117 282.06 10647.21 -79.83 64.85 74.05 102.86 140.91 0.33
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VES Survey International
Midland Tx

N\ (432) 563-5444
e ‘ onmo Surveyor: Gene Heiss
a Mas Federal No. 004H / API 30-025-43482

VE£§/ INTERNATIONAL

\ SURVEY

20
Depth=0.0, Inc=0.0, AzG=0.0¥1.—

-20

N+/S-

-40

-60

-80 Depth=10651.0, Inc=1.2, AzG=282.1~—. . g

174

H (<) 2« «

o o o
-W/+E

VES Survey Date: 12/15/2016
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v \ SURVEY
) INTERNATIONAL

| Gene Helss certify that | am employed by VES Survey Intemational. That | did on the day(s)

of 12/15/16  through 12/15/16  conduct or supervise the taking of a Rate Gyro survey from a

depth of 0.00 feet to a depth of 10,651.00 feet; that the data is true, correct, complete and

within the limitations of the tool as set forth by Vaughn Energy Services, that | am authorized and qualified

to make this report; that this survey was conducted at the request of COG Opertating for the
Mas Federal Well # 4H APl # 30-025-43482

in Lea County / Parish New Mexico ; and that | have reviewed this report and

find that it conforms to the principles and procedures as set forth by VES Survey International.

Service Technician
VES Survey International
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COG OperatingLLC

Lea County, NM (NAD27 NME)
Sec.34,T20S.,R34E
Mas Federal #4H

Wellbore #1

Design: Wellbore #1

Standard Survey Report

27 December, 2016




" COG Operating LL C

Integrity Directional Services, LLC
Survey Report

fyreemiTy

(Compa 'Local C&oﬁlﬁlb Rd-nqu. Well Mas Federal #4H
“P;rb]oe't: Lea County, NM (NAD27 NME) ;Wﬂ Rofgnnct: KB=20' @ 3739.50ft (Patriot 2)
‘Sits: Sec.34,T20S.,R34E 'MD Reference: KB=20' @ 3739.50ft (Patriot 2)
Welk ' Mas Federal #4H !North Reference: Grid
Wellbors:  Wellbore #1 ‘Survey Calculation Method:  Minimum Curvature !
D.slgn: Wellbore #1 'Database: EDM 5000 1 Mdll User Db
".@9‘, _LeaCounty, N (NAD27 NME) it ] A
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Map Zone: New Mexico East 3001
'She  Sec.34.T20S.RME e e
Site Position: Northing: 559,673.4000 usht  Latitude: 32°32'10.320N
From: Map Easting: 741,944 6000 usft  Longitude: 103° 32'53.739 W
Position Uncertainty: 0.00 ft Slot Radlus: 13-3/116 " Grid Convergence: 042°
Well | MasFederalman e et teuitvananopiemgiminaiiiiil i
Woell Position +N/-S 0.00ft Northing: 559,673.4000 ush Latitude: 32°32'10.320N
+ElW 0.00ft Easting: 741.944.6000 ush Longitude: 103° 32'53.739 W
Position Uncertainty 0.00ft Wellhead Elevation: 0.00 ft Ground Level: 3,719.50 ft
COIo KT S e S R A |
Magnetics  ModelName  Sample Dats Declination ~ Dip Angle Fiold smn&i:{ oL
IGRF2015 11/2312016 7.03 60.36 48,182
Design  (Welborewt
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
! Vertical Section:’ Depth From (TVD) NS +EI-W " Direction
B Skl () we LI 0 X 3
0.00 0.00 0.00 184.86
8umy Program Date 1212712016 3 h :
From To ; ; i A !
(ﬂ) (ft) Survey (Wellbore) Tool Name ' iDescription i
10000  10,651.00VES Gyros (Wellbore #1)  VESSI_GYROFLEX  VESSIGyroflexGyro
10,777.00  15,972.00IDS MWD Surveys (Wellbore #1) MWD MWD - Standard
{ngy
| Memund Vertical Vortical  Dogleg  Buld  Tum
Depth inclination Azimuth  Depth  +N/S  +E'W  Section  Rate  Rate Rato
i e {n) 1), m ¢ (M (/100usk) (*/100usht) (%/100ush)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100.00 0.78 38.60 100.00 0.53 0.42 -0.57 0.78 0.78 0.00
200.00 0.75 31.43 199.99 1.62 1.19 -1.72 0.10 -0.03 77
300.00 0.84 28.26 299.98 2.83 1.88 -2.98 0.10 0.09 -3.17
400.00 0.50 50.98 399.97 3.75 2.56 -3.95 0.43 0.34 22.72
500.00 0.1 172.90 499.97 3.93 2.92 416 0.57 -0.39 121192
600.00 0.26 178.73 599.97 3.60 2.93 -3.84 0.15 0.15 5.83
700.00 0.28 174.28 699.97 3.13 2.96 -3.37 0.03 0.02 ~4.45
800.00 0.38 178.62 799.97 2.56 2.99 -2.80 0.10 0.10 4.34
900.00 0.20 183.20 899,97 2,08 2.96 -2.30 0.19 -0.18 14.58
12/27/2016 9:44:44AM Page 2 COMPASS 5000.1 Buiid 74



‘Compmy' - COG Openhng LL C

\Project:  Lea County, NM (NAD27 NME)

1Shta:. |Sec.34, T20S. ,R34E

iWelk | Mas Federal #4H

IWellbore:  Wellbore #1

{Design: ‘Wellbore #1

’Sumv

| Moasured :

} Depth.  ‘Inclination  Azimuth

i (1) R )
1,000.00 0.33 197.40
1,100.00 0.26 164.94
1,200.00 0.22 162.31
1,300.00 0.15 173.26
1,400.00 0.25 189.22
1,500.00 0.17 187.47
1,600.00 0.21 178.13
1,700.00 0.19 187.08
1,800.00 0.36 70.68
1,900.00 0.79 70.61
2,000.00 1.32 71.65
2,100.00 1.63 71.51
2,200.00 217 69.02
2,300.00 1.94 67.44
2,400.00 1.67 63.58
2,500.00 1.46 61.72
2,600.00 1.85 55.70
2,700.00 1.97 54.65
2,800.00 1.86 49.63
2,900.00 1.87 55.12
3,000.00 2.09 54.72
3,100.00 2.10 51.36
3,200.00 2.36 60.23
3,300.00 237 59.91
3,400,00 2.34 69.45
3,500.00 2.22 75.04
3,600.00 1.80 86.35
3,700.00 0.98 97.10
3,800.00 0.87 117.52
3,900.00 1.00 125.17
4,000.00 1.10 129.28
4,100.00 1.40 136.14
4,200.00 1.83 140.07
4,300.00 2.72 141,57
4,400.00 327 147.52
4,500.00 3.29 143.18
4,600.00 311 146.26
4,700.00 2.91 148.34
4,800.00 2.78 144.38
4,900.00 3.09 146.00
5,000.00 2.99 149,07
5,100.00 2.50 151.40
5,200.00 2.31 152.96

Integrity Directional Services, LLC
Survey Report

e ————

Loulco.ommnmfmm | Well Mas Federal#4H ' *

“TVD Reference: | KB=20' @ 3739.50f (Patriot 2) |

‘MD Referance: | KB=20' @ 3739,50R (Patriot 2) ';

‘North Reference:  Grid !

'Survey Calculation Method:  Minimum Curvature f

'Database: | EDM 5000.1 Multi User Db

|

Vertical Vertical  Dogleg Bulld Turn {

Depth +N/-8 +ELW  Section Rate  Rate  Rate |

() '(ﬂ) () " (/100ustt) (-moum) (*/100usft) |
999.96 1.61 2.84 -1.85 0.13 0.13 4.20
1,009.96 112 281 -1.35 0.18 -0.07 -32.46
1,199.96 0.72 2.93 -0.96 0.04 -0.04 -2.63
1,209.96 0.40 3.00 -0.66 0.08 -0.07 10.85
1,399.96 0.06 2.98 -0.31 0.11 0.10 15.96
1,499.96 0.30 2.93 0.05 0.08 -0.08 -1.75
1,599.96 0.63 291 0.38 0.05 0.04 -9.34
1,699.96 -0.98 2,90 0.73 0.04 -0.02 8.95
1,799.96 -1.04 317 0.77 0.48 0.47 -116.40
1,899.95 -0.71 412 0.36 0.43 0.43 -0.07
1,999.94 -0.12 5.87 -0.38 0.53 0.53 1.04
2,099.90 0.70 8.31 -1.40 0.31 0.31 -0.14
2,199.85 1.83 11.42 -2.79 0.55 0.54 -2.49
2,299.78 3.15 14.75 4.39 0.24 -0.23 -1.58
2,390.73 4.45 17.62 -5.93 0.30 -0.27 -3.86
2,499.70 5.70 20.05 -7.38 0.22 -0.21 -1.86
2,599.65 7.22 22.50 -8.10 0.43 0.39 -6.02
2,699.60 9.12 2524 1122 0.12 0.12 -1.05
2,799.54 11.16 2788 -13.49 0.20 -0.11 -5.02
2,899.49 13.15 3045  -15.68 0.18 0.01 5.49
2,999.43 15.14 3328  -17.90 0.22 0.22 -0.40
3,009.36 17.33 3620  -20.34 0.12 0.01 -3.36
3,199.29 19.50 3942 2277 0.43 0.26 8.87
3,299.20 21.56 4299 2512 0.02 0.01 -0.32
3,399.12 23.31 4670  -27.18 0.39 -0.03 9.54
3,499.04 2453 5048  -28.72 0.25 -0.12 5.59
3,598.98 25.13 53.92 -29.61 0.58 -0.42 11.39
3,698.95 25.12 56.33 -29.80 0.86 -0.82 10.75
3,798.94 2467 57.85  -20.48 0.35 -0.11 20.42
3,898.92 23.81 59.24  -28.75 0.18 0.13 7.65
3,998.91 22.70 6070  -27.76 0.13 0.10 4.11
4,098.88 21.21 62.29 -26.41 0.33 0.30 6.86
4,108.84 19.11 84.16  -24.47 0.44 0.43 3.93
4,298.76 16.02 66.66 -21.61 0.89 0.89 1.50
4,398.63 11.76 6966  -17.62 0.63 0.55 5.95
4,498.46 7.06 72.92 -13.21 0.25 0.02 434
4,598.31 2.50 76.14 -8.95 0.25 -0.18 3.08
4,608.17 -1.91 78.98 -4.79 0.23 -0.20 2,08
4,798.04 -6.04 81.73 -0.80 0.24 -0.13 -3.96
4,897.91 -10.25 84.65 3.04 0.32 0.31 162
4,997.77 -14.72 87.49 7.26 0.19 -0.10 3.07
5,007.66 -18.87 89.88 11.19 0.50 -0.49 233
5,197.57 -22.58 91.84 14.72 0.20 -0.19 1.56
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Integrity Directional Services, LLC

= CONCHO Survey Ror linreemiry

igomp.,-,ny: xCOG Opemlng LLC Local Co-ordinate Reference:  Well Mas Federal #4H.

\Project:. Lea County, NM (NAD27 NME) - TVD Reference: | KB=20' @ 3739.50 (Patriot 2)

'Site: |Sec. 34, T20S. ,R34E ' MD Refersnce: - KB=20' @ 3739.50R (Patrot 2

IWelt  Mas Federal #4H 'North Reference: Grid

{Wellbore: ~ Wellbore #1 ‘Snrvoy Calculation Method: Minimum Curvalure

{Mhm ~ ‘Wellboveﬂ EDMSOOO1MdﬂUurDb

Survoy

‘Measured Vertical , ~_ Vertical  Dogleg Build Tum
Depth inclination Azimuth  Depth  +N/8 +EW  Section ‘Rate Rata. Rats

i (ft) © ) ) o () (") crooust (-noousn)  (*Hoousty)
5,300.00 245 15896 520748  -26.37 93.52 18.36 0.2 0.14 600
5,400.00 2.52 166.49 5,397.39 -30.51 84.80 22.36 0.33 0.07 7.53
5,500.00 2.59 164.65 5,497.29 -34.82 95.91 26.57 0.1 0.07 -1.84
5,600.00 254 166.27 5,597.19 -39.15 97.04 30.79 0.09 -0.05 1.62
5,700.00 246 16763  5697.09 43.40 98.02 34.94 0.10 -0.08 1.36
5,800.00 244 16733 5797.00 -47.58 98.95 39.02 0.02 -0.02 -0.30
5,900.00 2.3 165.11 5,896.92 -51.60 99.93 42.95 0.16 -0.13 -2.22
6,000.00 1.70 165.61 5,996 .86 -54.98 100.82 46 25 0.61 -0.61 0.50
6.100.00 1.21 165.29 6,096.82 -57.44 101.46 48 64 0.48 -0.49 -0.32
6,200.00 1.09 166.91  6,196.80 -59.39 101.94 50.54 0.12 -0.12 1.62
6,300.00 113 16885  6296.78 -61.28 102.35 52.39 0.05 0.04 1.94
6,400.00 097 166.27 6,396.77 -63.07 102.74 5414 0.17 -0.16 -2,58
6,500.00 099 17304 649675 -64.75 103.05 55.79 0.12 0.02 6.77
6,600.00 103 16857 659674 -66.49 103.33 57.50 0.09 0.04 4.47
6,700.00 082 16826 669672 -68.16 103.67 59.13 0.11 -0.11 031
6,800.00 086  167.25  6.796.71 -69.68 104.00 60.62 0.06 -0.06 -1.01
6,900.00 0.76 171.70 6,896.70 -71.07 104.26 61.98 0.12 -0.10 445
7,000.00 0.75 180.22 6,996.69 -72.38 104.35 63.27 0.1 -0.01 8.52
7,100.00 066 17882  7,096.68 7361 104.36 64.50 0.09 -0.09 -1.40
7,200.00 0.65 182.92 7,196.68 -74.75 104.35 65.64 0.05 -0.01 4,10
7,300.00 062  187.06  7,296.67 -75.85 104.25 66.75 0.05 -0.03 4.14
7,400.00 0.57 202.97 7.396.67 -76.85 103.99 67.76 0.17 -0.05 15.91
7,500.00 060 20554  7.496.66 -77.78 103.57 68.72 0.04 0.03 257
7.600.00 0.55 200.95 7,596.66 -78.70 103.17 69.67 0.07 -0.05 -4.59
7,700.00 058 19699  7.696.65 -79.63 102.85 70.63 0.05 0.03 -3.96
7.800.00 0.51 200.32 7.796.65 -80.53 102.55 71.55 0.08 -0.07 3.33
7,900.00 053 20790  7.896.64 -81.36 102.18 72.41 0.07 0.02 7.58
8,000.00 0.63 212.68 7,996.64 -82.23 101.67 73.32 0.1 0.10 4.78
8.100.00 067 20349 809663 -83.23 101.14 74.36 0.11 0.04 -9.19
8,200.00 0.49 211.36 8,196.63 -84.13 100.68 75.30 0.20 -0.18 7.87
8,300.00 067 21274 829662 -84.99 100.14 76.20 0.18 0.18 1.38
8,400.00 064 21840 839661 -85.92 99.48 77.18 0.07 -0.03 5.66
8,500.00 0.81 219.83 8,496.61 -86.90 98.68 78.22 0.17 0.17 1.43
8,600.00 0.75 217.64 8,596.60 -87.96 97.83 79.35 0.07 -0.06 -2.19
8,700.00 087 23120  8696.59 -88.95 96.84 80.43 0.23 0.12 13.56
8,800.00 0.70 228.54 8,796.58 -89.83 95.78 81.39 0.17 -0.17 -2.66
£,900.00 070 23956  8,896.57 -90.55 94.80 82.19 0.13 0.00 11.02
9,000.00 078 22967  8996.56 -91.30 93.76 83.02 0.15 0.08 -9.89
9,100.00 072 23284  0,096.55 -92.12 92.74 83.93 0.07 -0.06 317
9,200.00 082 26493  9,196.54 -92.57 91.44 84.49 0.49 0.20 32.09
9,300.00 082  287.28  9,298.53 -92.42 89.95 84.47 0.35 -0.10 22.35
9,400.00 101 297.39  9,396.52 -91.81 88.49 83.98 0.25 0.19 10.11
9,500.00 102 313.94 949650 . -90.78 87.06 83.08 0.29 0.01 16.55
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o Integrity Directional Services, LLC
= CONCHO Survy Repor NTEGRITY
Directional
compmy- - COG Operauna LLC ‘eLoenl co-onnm R-fmnu. [ | Well Mas Federal #4H
im]oec ' Lea County, NM (NAD27 NME) | TVD Referanca: ' KB=20' @ 3739.50M (Patriot 2)
Sita: /Sec.34,T20S.,R34E 'MD Reference: | KB=20' @ 3739.50f (Patriot 2)
Welt: " Mas Federal #4H North Refaranca: | Grid
fw-mm. ‘Wellbore #1 |Survey Calculation Method:  Minimum Curvature
Design: Wellbore #1 ’Dgp_guo EDM 5000.1 Multi User Db
Survey ;
'Measured Vertical ; .~ Vertical  Dogleg  Build Tl.irn 1
Depth  Inclination  Azimuth ~ Depth  +N/S  +ElW  Secton  Rate Rats !
(ft) ) (W] () () (m () (*H0oust) ('lwousﬂ) ('kusﬂ)
9,600.00 1.04 31516  9.506.49 -89.52 85.78 81.93 0.03 0.02 122
9,700.00 1.08 311.72 9,696.47 -88.25 84.44 80.78 0.08 0.04 -3.44
9,800.00 1.10 298.54 9,796.45 -87.17 82.89 79.83 0.25 0.02 -13.18
9,900.00 1.50 307.69 9,896.43 -85.91 81.01 78.73 0.45 0.40 9.15
10,000.00 1.82 299.58 9,996.39 -84.32 78.60 77.36 0.40 0.32 -8.11
10,100.00 1.38 30669 10,096.35 -82.82 76.25 76.06 0.48 0.44 7.1
10,200.00 1.29 298.37  10,196.32 -81.57 74.29 74.98 0.21 -0.09 -8.32
10,300.00 1.49 293.39 10,296.29 -80.51 72.11 74.12 0.23 0.20 -4.98
10,400.00 1.16 281.54 10,396.26 -79.80 69.93 73.59 0.43 -0.34 -11.85
10,500.00 1.21 258.04 10,456.24 -79.82 67.92 73.77 0.48 0.06 -23.50
10,651.00 147 28206 10,647.21 -79.82 64.85 74.04 0.33 -0.03 15.91
10,777.00 1.10 29920 10,773.19 -78.96 62.54 73.38 0.27 -0.06 13.60
First IDS MWD Survey
10,808.00 2.30 22880 10,804.18 -79.23 61.81 73.71 7.07 3.87 -227.10
10,840.00 6.50 21110 10,836.07 -81.20 60.39 75.80 13.64 13.13 -55.31
10,871.00 10.50 206.70 10,866.73 -85.23 58.21 79.99 13.06 12.90 -14.19
10,902.00 14.90 203.80 10,896.96 -91.40 55.33 86.39 14.34 14.19 -9.35
10,934.00 19.70 203.70 10,927.51 -100.11 51.50 95.39 15.00 15.00 -0.31
10,965.00 24.00 201.70 10,956.27 -110.76 47.07 106.37 14.08 13.87 -8.45
10,997.00 27.00 200.30 10,985.15 -123.62 42.14 119.61 9.56 9.38 -4.38
11,028.00 28.50 198.80  11,012.59  -137.22 3732 133.57 5.34 4.84 484
11,060.00 28.60 20260 11,040.70 -151.52 31.91 148.28 5.68 0.31 11.88
11,091.00 31.60 201.70 11,067.51 -165.92 26.06 163.12 9.79 9.68 -2.90
11,123.00 35.90 20260 11,094.12  -182.38 19.35  180.09 13.53 13.44 2.81
11,154.00 40.70 204.30 11,118.44 -200.00 11.69 198.29 15.85 15.48 5.48
11,186.00 45.00 207.00 11,4189  -219.60 226 218,62 14.61 13.44 8.44
11,217.00 48.60 208.20 11,163.11 -239.62 -8.22 239.45 11.95 11.61 3.87
11,248.00 52,30 20040 11,182.85  -260.55 -19.74  261.29 12.30 11.94 3.87
11,280.00 5§6.30 210.00 11,201.52 -283.12 -32.61 284.87 12.59 12.50 1.88
11,311.00 58.70 210.50 11,218.17 -305.70 -45.78 308.48 7.86 7.74 1.61
11,343.00 61.50 21120 1123412 -32052 60.01 33342 8.95 8.75 2.19
11,374.00 64.20 21170 1124827  -353.04 7440  358.08 8.83 8.71 161
11,405.00 67.80 21170  11,260.87  -377.14 -89.28 38334 11.61 11.61 0.00
11,437.00 72.00 211.40 11,271.87 -402.74 -105.00 410.19 13.15 13.13 -0.94
11,468.00 76.20 211.00 11,280.36 -428.24 -120.44 436.90 13.61 13.55 -1.28
11,500.00 79.20 211.40 11,287.18 -454.98 -136.63 464.92 9.45 9,38 1.25
11,531.00 82.10 21250  11,202.21  -480.93 -152.82  492.14 9.99 9.35 3.55
11,563.00 85.50 213.00 1129567  -507.68 417003 520.26 10.74 10.63 1.56
11,594.00 86.90 212.70 11,297.72 -533.66 -186.81 547.57 4.62 4.52 -0.97
11,626.00 88.20 21230  11,299.08  -560.63 -203.98  575.89 4.25 4.06 -1.25
11,657.00 89.80 21150 11,209.63  -586.94 22036  603.50 5.77 5.16 -2.58
11,689.00 91.50 21010 11,299.27  -614.42 23674  632.27 6.88 5.31 -4.38
11,720.00 92.40 20840 1129821  -64145 25188 660.49 6.20 2,90 -5.48
11,751.00 92.30 20580  11,296.94  -669.02 -265.99  689.15 8.39 -0.32 -8.39
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‘Company:

;Pro]oct: ' Lea County, NM (NAD27 NME)

Site: 1Sec.34,T20S.,R34E

Welk: - Mas Federal #4H

WQllbm ‘Welibore #1

Dcslnn: 3 Wellbore #1

. -.—A_.J_—:__‘..‘,__b p— =

?SUNOy

.~ Measured

Depth  Inclination  Azimuth

() (E i
11,783.00 91.10 203.00
11,814.00 90.70 201.60
11,846.00 91.00 200.60
11,877.00 90.10 199.30
11,909.00 90.40 198.30
11,940.00 89.80 196.80
11,959.00 89.10 196.10
11,991.00 88.20 194.70
12,022.00 87.70 193.60
12,054.00 87.80 192.30
12,085.00 88.40 191.00
12,117.00 88.70 189.50
12,148.00 89.10 188.30
12,179.00 89.50 186.90
12,211.00 88.70 185.10
12,242.00 88.00 183.60
12,274.00 87.80 182.10
12,368.00 89.10 182.00
12,463.00 88.10 181.40
12,557.00 87.40 180.80
12,652.00 88.10 181.20
12,746.00 89.30 181.90
12,841.00 88.50 182.60
12,936.00 89.10 181.70
13,030.00 89.00 180.70
13,125.00 87.70 180.60
13,219.00 88.40 181.00
13,314.00 88.40 181.50
13,408.00 88.40 182.00
13,503.00 86.90 181.80
13,597.00 89.50 182.10
13,692.00 88.60 181.40
13,786.00 87.80 181.40
13,880.00 88.70 181.40
13,975.00 87.90 181.40
14,069.00 88.50 181.30
14,163.00 89.70 181.70
14,258.00 90.50 182.00
14,352.00 80.80 181.40
14,447.00 90.20 181.10
14,541.00 90.20 179.80
14,650.00 90.30 179.80
14,744.00 88.30 178.50

COG Operaﬁng L L C

Integrity Directional Services, LLC
Survey Report

- Verticall

()

11,295.98

11,295.51
11,295.03
11,294.73
11,294.59
11,294.51

11,294.68
11,285.43
11,266.54
11,287.77
11,288.77

11,289.58
11,300.18
11,300.55
11,301.06
11,301.85

11,303.12
11,305.66
11,307.99
11,311.68
11,315.41

11,317.54
11,319.36
11,321.35
11,322.91
11,325.65

11,328.84
11,331.50
11,334.12
11,336.36
11,337.67

11,339.25
11.,342.12
11,344.91
11,347.72
11,350.68

11,382.15
11,361.99
11,351.74
11,381.74
11,351.41

11,350.94
11,352.09

Lneal CO-ordlmh Rohunco' Well Mas Federal #4H
| KB=20' @ 3739.50f (Patriot 2)
KB=20" @ 3732.50ft (Patriot 2)

Grid
Minimum Curvature

EDM50001MuIﬂUserDb

it

TVD Rnhmncr
'MD Rmﬂnu.
;Nonh Rohnnco'

Survoy clleulatlon Mnu)od.
’Dlhbls.

; Vertical:
+N/-S +EIW Sactlon
() m om
-698. 15 -279. 20 719.29
-726.83 -290.96 748.86
-756.68 -302.48 779.58
-785.82 -313.06 809.51
-B816.11 -323.37 840.57
-845.66 -332.72 870.81
-863.88 -338.10 889.42
-894,73 -346.59 920.87
-924.77 -354.17 951.45
-955.93 -361.33 983.10
-986.27 -367.59 1,013.87
-1,017.75 -373.28 1.045.72
-1,048.37 -378.08 1,076.63
-1,079.10 -382.18 1,107.60
-1,110.92 -385.52 1,139.58
-1,141,81 -387.87 1,170.57
-1,173.75 -389.46 1,202.53
-1,267.65 -392.82 1,296.38
-1,362.58 -395.64 1,391.20
-1,456.49 -397.44 1,484.93
-1,551.40 -399.10 1,579.64
-1,645.34 -401.64 1,673.45
-1,740.25 -405.37 1,768.34
-1,835.16 -408.83 1.863.21
-1,829.13 41080  1,957.00
-2,024.08 -411.98  2,051.70
-2,118.01 -413.29 2,145.41
-2,212.95 41536 . 2,240.19
-2.306.87 -418.23 233401
-2,401.78 -421.38  2,428.86
-2,495.73 42458 2,522.73
-2,590.67 -427.48 2,617.57
-2,684.60 -429.78 2,711.36
-2,778.53 -432.07 2,805.14
-2,873.46 -434.39 2,899.93
-2,967.38 -436.60 2,993.71
-3,061.34 -439.06 3,087.53
-3,156.28 -442.13  3,182.40
-3,250.25 -444 92 3,276.25
-3,345.22 -446.99  3,371.07
-3,439.22 -447.73 3,464.78
-3,548.22 -447.35 3,573.36
-3,642.19 -445.96  3,666.88

Dogleg  Buld  Tum
Rate 1th. ‘Rate
(‘I‘Wﬂusﬂ) ('11 OOuSK)! (‘H DOusft)
9.52 -3.75 -8.75
4,70 -1.29 -4.52
3.26 0.94 -3.13
5.10 -2.90 -4.19
3.26 0.94 -3.13
5.10 -1.61 -4.84
5.59 421 -3.68
5.20 -2.81 4.38
3.90 -1.61 -3.55
411 0.63 4.06
4.49 1.6 4.19
4.78 0.94 -4.69
4.08 1.29 387
4.70 1.29 452
6.15 -2.50 -5.63
5.34 2.26 484
4.73 -0.63 -4.69
1.39 1.38 -0.11
1.23 -1.05 -0.63
0.98 -0.74 -0.64
0.85 0.74 0.42
1.48 1.28 0.74
1.12 -0.84 0.74
1.14 0.63 -0.95
1.07 -0.11 -1.06
1.37 -1.37 -0.11
0.86 0.74 0.43
0.53 0.00 0.53
0.53 0.00 0.53
0.57 0.53 -0.21
0.71 0.64 0.32
1.20 -0.95 -0.74
0.74 -0.74 0.00
0.85 0.85 0.00
0.84 -0.84 0.0C¢
0.65 0.64 -0.11
1.35 1.28 0.43
0.90 0.84 0.32
0.28 -0.74 -0.64
0.53 0.42 -0.32
1.38 0.00 -1.38
0.09 0.09 0.00
2.54 2.13 -1.38
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Integrity Directional Services, LLC Zi

5 CONCHO Surve R

NTEGRITY
Directional Services
Company: | COG Operating LL G ' © [Local Coordinate nmun&T“Weil Mas Federal #4H
‘Project: ‘Lea County, NM (NAD27 NME) TVD Rohnnm | KB=20' @ 3739.50ft (Patriot 2)
'snm Sec.34,T20S.,R34E 'MD Reference: | KB=20" @ 3739.50R (Patriot 2)
‘Welk: ‘Mas Federal #4H ‘North Reference: | Grid
‘Wellbore:: Wellbore #1 i Suwgg Calculation Method:  Minimum Curvature
‘Design: Wellbore #1 | Database | EDM 5000.1 Multi User Db
Survey e iy
'Measured Vertical Vertical Dogleg Bulld “Tum,
Depth  |nclination  Azimuth Depth +N/S' +El\W  Section Rate ‘Rate Rate
() ©) (W] (ft) () ) (ft) (-lmousm (M100ustt)  (H00ustt)
14,838,00 88.70 17890 11,354.55 -3736.13 44382 3,760.30 0.60 0.43 043
14,932.00 89.10 179.60 11,356.35  -3,830.11 44259  3,853.84 0.86 0.43 0.74
15,027.00 89.00 180.10 11,357.93 -3,925.09 44235 3,948.46 0.54 -0.11 0.53
15,121.00 89.90 180.70  11,358.83  -4,019.09 443,00  4,042.17 1.15 0.96 0.64
15,216.00 88.40 180.10  11,360.24  4,114.07 44367  4,136.87 1.70 -1.58 -0.63
15,310.00 88.80 180.50 11,362.54 -4,208.04 -444,16  4,230.54 0.60 0.43 0.43
15,405.00 89.70 180.50 11,363.78  -4,303.03 44499  4,325.26 0.95 0.95 0.00
15,499.00 88.70 180.20 11,365.08  -4,397.02 44556 4,418.96 1.11 -1.06 0,32
15,594,00 89.10 180.20  11,366.81 -4,492.00 -44589 4,513,562 0.42 0.42 0.00
15,688.00 89.20 180.10  11,368.31 -4,585.99 -446.14  4,607.30 0.15 0.1 0.1
15,783.00 89.40 180.20  11,369.47 -4,680.98 -446.39  4,701.97 0.24 0.21 0.11
15,877.00 89.70 18020  11,370.21 -4,774.98 -446.71  4,795.66 0.32 0.32 0.00
15,915.00 89.70 180.20  11,370.41 -4,812.98 446.85 4,833.53 0.00 0.00 0.00
Final IDS MWD Suvey
15,972.00 89.70 180.20  11,370.71 -4,869.97 -447.05  4,890.34 0.00 0.00 0.00
Projection to TD
Dulgn Annotations T
. Measured  Vertical Local Coordinates
- ‘Depth [Depth +N/-§' +EIW
R B i e S T (W Comment
10.777.00 10,773.19 -78.96 62.54 FirstIDS MWD Survey
15,915.00 11,370.41 -4,812,98 -446.85 Final IDS MWD Suvey
15,972.00 11,370.71 -4,869.97 -447.05 Projection to TD
Checked By: Approved By: Date:
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