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P.O. Box 2450

McVAY DRILLING COMPANY

Hobbs, New Mexico 88241

(575) 397-3311
FAX: 39-DRILL

Well Name and Num:
Location:

Operator:

Drilling Contractor:

Darthrow State #2H

Sec 19, T20S, R30E
COG

McVay Drilling Company

DY/5 a5
CEIVER

JUL 1 7 25

~ ARTESIAWEST —

The undersigned certifies that he is an authorized representative of the drilling
contractor who drilled the above described well and that he has conducted deviation tests

and obtained the followi

Degrees @ Depth

ng results:

Degrees @ Depth

Degrees @ Depth

0.70 384

0.80 649

2.90 951

3.50 1254
2.70 1326
2.60 1621
2.50 1705
0.70 2075
1.20 2297
1.30 2772
1.10 3246
1.50 3341
1.40 3422
1.80 3704
1.80 3958
1.60 4202
1.10 4620

1.30 5222
1.60 5770
2.30 6278
2.60 6689
2.60 6884
3.00 7372
2.80 7563
1.20 7754
8.10 7945
29.10 8169
45.30 8328
53.20 8391
74.10 8551
90.60 8764
90.20 9115
92.10 9498
88.20 9785
By:

State of

TINA FLEMENS
Motary Public

89.60 10168
89.50 10551
88.70 10838
88.00 11030
89.60 11604
90.50 12081
88.70 12461

, 2014




SURVEY
INTERNATIONAL

July 22, 2014

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

Attn: Kanicia Castillo
RE: Darthrow State No. 002H

Please find enclosed a copy of the survey from 0.00' to 7250.00' ran on the
above referenced well.

rely,

Havelka
erations

STATE OF TEXAS §
COUNTY OF NUECES §

This instrument was acknowledged before me on the ég\day of \)/@S ,

A.D., 2014, by Keith Havelka.

) .'. &>
' S’"’J“:O\
QTG

My Commission Expires
August 16, 2017

2

L, JENNIFER ANN BYERLY
#k Notary Public, State of Texas N
AR \

VES Survey International R
P.0. Box 261021 Corpus Christi, TX 78426 \\\
T(361) 767-0602 F(361) 767-0612 \\\
WWW./eSSUTVey.com \\\\
\ °
\ ®



Company: COG Operating, LLC (Concho)
Lease/Well: Darthrow State/No. 002H

Rig Name: McVay 6
State/County: New Mexico/Eddy
Latitude: 32.56, Longitude: -104.02
GRID North is 0.17 Degrees East of True North

' VS-Azi: 177.58 Degrees

SURVEY
INTERNATIONAL

Depth Reference : 17 Feet

DRILLOG HA GYRO SURVEY CALCULATIONS
Filename: gyro survey.ut -
Minimum Curvature Method
Report Date/Time: 7/22/2014 / 11:49

VES Survey International
West Texas
(432) 563-5444
Surveyor: Bryan Massey
Darthrow State No. 002H /‘API 30-015-42085

Measured . Incl Drift Vertical Closure Closure Dogleg
Depth * Angle Direction TVD +N/-§ +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 ’ il
100.00 . 0.03 146.93 100.00 -0.02 0.02 0.03 ) 0.03 146.93 0.03
200.00 0.65 - 132.81 200.00 -0.43 0.45 0.45 0.62 134.12 0.62
300.00 0.61 127.68 299.99 -1.15 1.29 1.20 1.72 131.70 0.07
400.00 0.68 114.74 399.99 -1.72 2.25 1.82 2.83 127.43 0.16
500.00 0.77 117.68 499.98 -2.28 3.39 2.43 4.09 123.99 0.10
600.00 1.05 104.40 599.96 -2.83 4.87 3.03 5.63 120.11 0.35
700.00 1.43 91.11 699.94 -3.08 7.01 3.37 7.66 113.70 0.48
800.00 2.08 78.81 799.89 -2.75 10.04 3.17 10.41 105.31 0.74
900.00 2,55 82.00 899.81 -2.09 14.03 2.68 14.18 98.46 0.49
1000.00 2.93 78.51 999.70 -1.27 18.74 2.06 18.78 93.87 0.41
1100.00 3.18 77.80 1099.56 -0.17 23.95 1.18 23.95 90.41 0.26
1200.00 3.28 78.34 1199.40 0.99 ' 29.47 0.25 29.48 88.07 0.10
1300.00 3.35 81.53 1299.23 2.00 35.15 -0.51 35.21 86.74 0.20
1400.00 3.15 91.27 1399.07 2.37 40.79 -0.64 40.86 86.68 0.58
1500.00 2.74 94.49 1498.94 2,12 45.92° -0.18 45.97 87.36 0.45
1600.00. 2.89 95.47 1598.82 1.69 50.81 0.45 50.84 88.09 0.17
1700.00 2.54 92.46 1698.70 1.36 55.54 0.99 55.56 88.60 0.38
1800.00 2.57 90.77 1798.60 1.23 59.99 1.30 60.01 88.82 0.08
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VES Survey Date: 07/02/2014

Measured Incl Drift Vertical Closure Closure Doglég
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 1.09 73.27 1898.55 1.48 63.14 1.19 ~ 63.16 88.66 1.56
2000.00 0.79 47.45 1998.54 2,22 64.56 0.51 64.60 '88.03 0.51
2100.00 0.76 26.72 2098.53 3.28 65.37 -0.52 65.46 87.13 0.28
2200.00 0.84 11.66 2198.52 4.60 65.82 -1.81 65.98 86.00 0.22
2300.00 - 0.99 8.62 2298.51 6.17 66.10 -3.38 66.39 84.66 0.16
2400.00 0.50 345.76 2398.50 7.46 66.12 -4.66 66.54 83.57 0.57
2500.00 0.43 9.54 2498.49 8.25 66.08 -5.45 66.59 82.88 0.20
2600.00 - 0.43 33.26 2598.49 8.93 66.34 -6.12 66.94 82.33 0.18
2700.00 0.89 67.27 2698.49 9.54 67.26 -6.70 67.94 81.92 . 0.58
2800.00 1.62 84.48 2798.46 9.98 69.39 -7.04 70.10 81.82 0.82
2900.00 1.68 98.08 2898.42 9.91 72.25 -6.85 72.93 82.19 0.40
3000.00 1.47 95.81 2998.38 9.57 74.98 -6.40 75.59 82.72 0.22
3100.00 -0.98 87.70 3098.36 9.48 711 -6.21 77.69 .82.99 0.52
3200.00 0.95 91.26 3198.34 9.49 78.80 -6.16 79.37 83.13 0.07
'3300.00 1.19 81.14 3298.33 9.63 80.66 -6.22 81.23 83.19 0.30
3400.00 1.37 70.88 3398.30 10.19 82.81 -6.68 83.43 82.99 0.29
3500.00 1.44 70.91 3498.27 10.99 85.13 -7.38 85.84 82.64 0.07
3600.00 1.56 78.94 3598.24 11.66 87.66 -7.95 88.43 82.42 0.24
3700.00 1.65 81.04 3698.20 12.16 90.42 -8.32 91.23 82.35 0.10
3800.00 1.54 78.96 3798.16 12.63 93.15 -8.68 94.00 82.28 0.12
3900.00 1.71 - 7217 3898.12 13.34 95.89 -9.28 96.81 82.08 0.26
4000.00 1.76 71.37 3998.07 14.29 98.77 -10.11 . 99.80 81.77 0.06
© 4100.00 1.67 79.05 4098.03 15.06 101.66 -10.75 102.77 81.57 0.25
4200.00 1.47 69.28 4197.99 15.79 104.29 -11.37 105.48 81.39 0.33

4300.00 1.11 55.90 4297.97 16.79 106.29 -12.28 107.61 81.03 0.47 .
4400.00 0.89 49.43 4397.95 17.83 107.68 -13.27 109.15 80.60 '0.24
4500.00 1.23 42.39 4497.93 19.13 108.99 -14.51 110.66 80.04 0.36
4600.00 1.13 36.41 4597.91 20.71 110.30 -16.04 112.23 79.36 0.16
4700.00 0.99 34.72 4697.90 22.22 111.38 -17.49 113.57 78.72 0.14
4800.00 1.14 26.58 4797.88 23.81 112.31 -19.05 114.81 78.03 0.21
4900.00 1.15 20.67 4897.86 25.64 113.11 -20.84 115.98 77.23 0.12
5000.00 0.96 10.00 4997.84 27.40 113.61 -22.58 116.87 76.44 0.27
5100.00 1.15 359.49 5097.83 29.22 113.74 -24.39 117.44 75.59 0.27
5200.00 1.35 351.26 5197.80 31.39 -113.56 -26.56 117.81 74.55 0.27
5300.00 1.54 348.03 5297.77 33.86 113.10 -29.06 118.06 73.33 0.20
5400.00 1.62 342.43 5397.73 36.52 112.40 -31.74 118.18 72.00 0.17
5500.00 1.67 335.53 5497.69 39.19 111.37 -34.45 118.06 70.61 0.20
5600.00 1.70 334.20 5597.65 41.85 110.12 -37.16 117.80 69.19 0.05
5700.00 1.66 325.62 5697.61 44.38 108.66 -39.75 117.37 67.79 0.25
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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
58004.00 1.71 328.13 5797.56 46.84 107.05 -42.28 116.85 66.37 0.09
5900.00 1.72 326.68 5897.52 49.37 105.43 -44.87 116.42 ' 64.91 0.04
6000.00 1.78 317.93 5997.47 51.78 © 103.57 | 47.36 1156.79 63.44 0.27
6100.00 2.02 - 314.15 6097.42 54.16 101.26 -49.84 114.83 61.86 0.26
6200.00 2.25 305.83 6197.35 56.53 98.41 -52.33 113.49 60.12 0.38
6300.00 2.68 299.00 ' 6297.25 58.81 94,78 -54.76 111.54 58.18 0.52
6400.00 3.05 304.63 6397.13 61.45 90.55 -57.58 109.43 55.84 0.46
6500.00 2.55 292.89 6497.01 63.83 86.31 -60.13 107.35 53.51 0.75
6600.00 2.84 286.55 6596.90 65.40 81.88 -61.89 104.79 51.38 0.41
6700.00 2.83 281.26 6696.78 66.59 77.08 -63.28 101.86 49.18 0.26
6800.00 2.73 281.10 6796.66 67.53 72.32 -64.42 98.95 46.96 0.10
6900.00 2.98 280.95 6896.53 . 68.49 67.42 -65.58 96.10 44.55 0.25
7000.00 4.01 265.43 6996.35 68.70 61.38 -66.05 92.13 41.78 : 1.39
7100.00 4.49 257.50 7096.08 67.58 54.08 -65.23 86.55 - 38.67 0.76
7200.00 3.70 254.08 7195.82 65.84 47.16 -63.79 80.99 » ' 35.61 0.83
7250.00 3.32 ’ 252.90 7245.73 64.98 . - 44,23 -63.05 78.60 34.24 0.78
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VES Survey International
West Texas
(432) 563-5444
Surveyor: Bryan Massey
Darthrow State No. 002H / APl 30-015-42085

SURVEY
INTERNATIONAL
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Archer
Survey Report

= B B = T - B 7 T T A N
Company: !COG OPERATING, LLC i Local Co-ordinate Reference:, i Well 2H 1
e A . i
Project: fEddy County, NM ; TVD Reference: ' 5' 3318'GL+19'KB @ 3337.00usft (Planning) |
Site: . E Darthrow State 2H | MD Reference: -5 ; 3318'GL+19'KB @ 3337.00usft (Plarining) i
Well: - t2H | North Reference: ! Grid |
Wellbore:  !Lateral - | Survey Caléutation Method: ] Minimum Curvature |
Design: . |Surveys { Database; L i EDM R5000.1 MULT! |
Project -~ leddyCowny NM__ o
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
Site | parhrowStatezn T T T 3
Site Position: Northing: 569,365.30 usft L atitude: 32°33'53.64 N
From: Map Easting: 596,899.50 usft  Longitude: 104°1"7.70 W
Position Uncertainty: 0.00 usft Slot Radius: 13.200 in Grid Convergence: 017 °
well - . W T
Well Position +N/-S 0.00 usft Northing: 569,365.30 usft Latitude: 32°33'53.64N
+E/-W 0.00 usft Easting: 596,899.50 usft Longitude: 104°1'7.70 W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,318.00 usft
- - e T I e s e —= ——
 Wellbore !__Lateral . e e e
Magnetics ) Mode] Name “Sample Date ‘Declinaion ~ °  DipAngle Field Strength
' e L ’ . -l e . . o O . (n7)
IGRF2010 6/25/2014 7.45 60.35 48,471
\Design [ Surveys_ o , . e o ~ _ ]
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: ; . Dépth From (TVD) +N/I-S “+EIW Direction i o
) : : (usf) ~ (usft) "(usft) o ) C T
0.00 0.00 0.00 177.58
'Survey Program ’ ~, Date 7/9/2014
From o To - i Do . o ,
" (usft) (usft) -~ Survey (Wellbore) Tool Name .. Description
100.00 7,250.00 Survey #2 (Lateral) Gyroscope Gyroscope
7,372.00 12,651.00 Survey #3 (Lateral) MWD - Std MWD - Standard
12,779.00 12,779.00 Survey #4 (Lateral) Project Projection
suvey - L T _ _ 2
Measured - o - " Vertical Vertical Dogleg “Build . ¢ " Turn
Depth Inclination _Azimuth Depth - +N/-§ +E/-W ~ Section . Rate - ‘Rate’ "' Rate
(usft) ) S 7 (usft) C Ausft) - (usft) (usft) °  (100usft) * (/100usft) ~ (*/100usft) "
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100.00 0.03 146.93 100.00 -0.02 0.01 0.02 0.03 0.03 0.00
200.00 0.65 132.81 200.00 ~0.43 0.44 0.45 0.62 0.62 -14.12
300.00 0.61 127.68 299.99 -1.14 1.28 1.19 0.07 -0.04 -5.13
400.00 0.68 114.74 399.99 -1.71 2.24 1.81 0.16 0.07 -12.94
500.00 0.77 117.68 499.98 -2.27 3.38 2.41 0.10 0.09 2.94
600.00 1.05 104.40 599.96 -2.81 4.86 3.02 0.35 0.28 -13.28
700.00 143 91.11 699.94 -3.07 6.99 3.36 0.47 0.38 -13.29
800.00 2.08 78.81 799.89 -2.74 10.02 3.16 0.75 0.65 -12.30
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Archer
Survey Report

Company: _FEOG OPERATING, LLC ';‘Local Co-ord_inateiRefe;:énce:, ’ ; Well 2H . |
Project: . }Eddy County, NM ; TVD Reference: ’ : 3318'GL+19'KB @ 3337.00usft (Planning)
Site: '| Darthrow State.2H { MD Reference: 3318'GL+19'KB @ 3337.00usft (Planning)
Well: £2H ; North Reference: | Grid ]
1Welib9re: f Lateral i“Survey Calculatibn Mgthod: % Minimum Curvature ,
Design: ;Surveys [ Database: £MIEI—DI\A£§9OO.1 MULTI "‘ ]
Survey. ‘: T‘“: e e e e e e e e e e — R j
Measured Vertical Vertical - Dqgleg : " Build " Turn
Depth ‘Inclination”  Azimuth Depth -#NMS +E/-W " Section . ' Rate " Rate’ ‘Rate
(usft) O U (usft) {(usft) | (usft) {usft) - (M00usft) (°M00usf) ~ (%100ustt)
900.00 2.55 82.00 899.81 -2.08 14.00 2.66 0449 0.47 3.19
1,000.00 293 78.51 999.70 -1.26 18.71 2.05 0.41 0.38 -3.49
1,100.00 3.18 77.80 1,099.56 -0.16 23.93 1.17 0.25 025 -0.71
1,200.00 3.28 78.34 1,199.40 1.00 29.44 0.24 0.10 0.10 0.54
1,300.00 3.35 81.53 1,299.23 2.01 35.13 -0.53 0.20 0.07 3.19
1,400.00 3.15 91.27 1,389.07 2.38 40.77 -0.66 0.59 -0.20 974
1,500.00 2.74 94.49 1,498.94 2.13 45.90 -0.20 0.44 -0.41 3.22
1,600.00 2.89 95.47 1,598.82 1.70 50.79 0.44 0.16 0.15 0.98
1,700.00 2.54 92.46 1,698.70 1.37 '55.51 0.97 0.38 -0.35 -3.01
1,800.00 2.57 90.77 1,798.60 1.24 59.97 1.28 0.08 0.03 -1.69
1,900.00 1.09 73.27 1,898.55 1.49 63.12 117 157 -1.48 -17.50
2,000.00 0.79 47.45 1,998.54 2.23 64.54 0.49 0.51 -0.30 -25.82
2,100.00 0.76 26.72 2,098.53 3.29 65.35 -0.53 0.28 -0.03 -20.73
2,200.00 0.84 11.66 2,198.52 4.60 65.79 -1.82 0.22 0.08 -15.06
2,300.00 0.99 8.62 2,298.51 6.17 66.07 -3.38 0.16 0.15 -3.04
2,400.00 0.50 345.76 2,398.50 7.45 66.09 -4.65 0.56 -0.49 -22.86
2,500.00 0.43 9.54 2,498.50 8.24 66.05 -5.45 0.20 -0.07 23.78
2,600.00 0.43 33.26 2,598.49 8.92 66,32 -6.12 0.18 0.00 23.72
2,700.00 0.89 67.27 2,698.49 9.54 67.24 -6.69 0.59 0.46 34.01
2,800.00 1.62 84.48 2,798.46 9.97 69.36 -7.04 0.81 0.73 17.21
2,900.00 1.68 98.08 2,898.42 9.90 72.22 -6.85 0.40 0.06 13.60
3,000.00 1.47 95.81 2,998.38 9.57 74.95 -6.40 0.22 -0.21 -2.27
3,100.00 0.98 87.70 3,098.36 9.47 77.08 -6.21 0.52 -0.49 -8.11
3,200.00 0.95 91.26 3,198.35 9.49 78.76 -6.16 0.07 -0.03 3.56
3,300.00 1.19 81.14 3,298.33 9.63 80.62 -6.22 0.30 0.24 -10.12
3,400.00 1.37 70.88 - 3,398.30 10.18 82.77 -6.68 0.29 0.18 -10.26
3,500.00 1.44 70.91 3,498.27 10.98 85.09 -7.39 0.07 0.07 0.03
3,600.00 1.56 78.94 3,598.24 11.65 87.61 -7.95 0.24 0.12 8.03
3,700.00 1.65 81.04 3,698.20 12.14 90.37 -8.32 0.11 0.09 2.10
3,800.00 1.54 78.96 3,798.16 12.62 93.11 -8.69 0.12 -0.11 -2.08
3,900.00 1.71 7217 3,898.12 13.34 95.85 -9.28 0.26 017 -6.79
4,000.00 1.76 71.37 3,998.08 14.28 98.73 -10.11 0.06 0.08 -0.80
4,100.00 1.67 79.05 4,098.03 15.05 101.61 -10.78 0.25 -0.09 7.68
4,200.00 1.47 69.28 4,197.99 15.78 104.24 -11.37 0.33 -0.20 -9.77
4,300.00 1.1 55.90 4,297.97 16.78 106.24 -12.29 0.47 -0.36 -13.38
4,400.00 0.89 49.43 4,397.95 17.83 107.64 -13.27 0.25 -0.22 -6.47
4,500.00 1.23 42.39 4,497.94 19.12 108.95 -14.52 0.36 0.34 -7.04
4,600.00 1.13 36.41 4,597.91 20.71 110.26 -16.05 0.16 -0.10 -5.98
4,700.00 0.99 34.72 4,697.90 22.21 111.34 -17.50 0.14 -0.14 -1.69
4,800.00 1.14 26.58 4,797.88 23.81 112.27 -19.06 0.21 0.15 -8.14
4,900.00 1.15 20.67 4,897.86 25.64 113.07 -20.85 0.12 0.01 -5.91
5,000.00 0.96 10.00 4,997.84 27.41 113.57 -22.60 0.27 -0.19 -10.67
5,100.00 1.15 359.49 5,097.83 29.23 113.71 -24.42 0.27 0.19 -10.51
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Archer
Survey Report

Company: ;COG OPERATING, LLC ' Local Co-ordinate Reference: ' well 2H :
Project: E»Eddy County, NM | TVD Reference: ' 3318'GL+19'KB @ 3337.00usft (Planning) ‘
Site: ' Darthrow State 2H MD Reference: . f 3318'GL+19'KB @ 3337.00usft (Planning) !
Well: & [2H North Reference: I Grid !
Wellbore: ' Lateral i Survey Calculation Method: ; Minimum Curvature |
Design: | Surveys ; Database: ; EDM R5000.1 MULT! !
Survey o
Measured . Vertical Vertical Dogleg Build s Turn
Depth Inclination Azimuth Depth +N/-S +E/I-W Section Rate Rate Rate

{usft) ©) °) (usft) (usft) (usft) {usft) (°1100usft) (°/100usft) (°1100usft)

5,200.00 1.35 351.26 5,197.80 31.40 113.52 -26.59 0.27 0.20 -8.23

5,300.00 1.54 348.03 5,297.77 33.88 113.06 -29.09 0.21 0.19 -3.23

5,400.00 1.62 342.43 5,397.73 36.54 112.36 -31.78 0.17 0.08 -5.60

5,500.00 1.67 335.53 5,497.69 39.22 111.33 -34.49 0.20 0.05 -6.90

5,600.00 1.70 334.20 5,597.65 41.88 110.08 -37.20 0.05 0.03 -1.33

5,700.00 1.66 325.62 5,697.61 44.41 108.61 -39.79 0.25 -0.04 -8.58

5,800.00 1.71 328.13 5,797.56 46.87 107.01 -42.32 0.09 0.05 2.51

5,900.00 1.72 326.68 5,897.52 49.39 105.40 -44 91 0.04 0.01 -1.45

6,000.00 1.78 317.93 5,997.47 51.80 103.53 -47.39 0.27 0.06 -8.75

6,100.00 2.02 314.15 6,097.42 54.18 101.23 -49.87 0.27 0.24 -3.78

6,200.00 2.25 305.83 6,197.35 56.56 98.37 -52.36 0.39 0.23 -8.32

6,300.00 2.68 299.00 6,297.25 58.84 94.73 -54.80 0.52 0.43 -6.83

6,400.00 3.05 304.63 6,397.13 61.48 90.50 -57.62 0.46 0.37 5.63

6,500.00 2.55 292.89 6,497.01 63.86 86.26 -60.17 0.76 -0.50 -11.74

6,600.00 2.84 286.55 6,596.90 65.43 81.84 -61.93 0.42 0.29 -6.34

6,700.00 2.83 281.26 6,696.78 66.62 77.04 -63.32 0.26 -0.01 -5.29

6,800.00 273 281.10 6,796.66 67.56 72.28 -64.46 0.10 -0.10 -0.16

6,900.00 2.98 280.95 6,896.54 68.51 67.39 -65.61 0.25 0.25 -0.15

7,000.00 4.01 265.43 6,996.35 68.73 61.36 -66.08 1.39 1.03 -15.52

7,100.00 4.49 257.50 7,096.08 67.60 54.05 -65.27 0.76 0.48 -7.93

7,200.00 3.70 254.08 7,195.82 65.87 47.13 -63.83 0.83 -0.79 -3.42

7,250.00 3.32 252.90 7,245.73 65.00 44.19 -63.08 0.77 -0.76 -2.36

7,372.00 3.00 255.60 7,367.54 63.17 37.72 -61.52 0.29 -0.26 2.21

7,467.00 3.00 257.00 7,462.41 61.99 32.89 -60.55 0.08 0.00 1.47

7,563.00 2.80 268.00 7,558.29 61.35 28.10 -60.11 0.61 -0.21 11.46

7,658.00 2.10 266.58 7,653.20 61.16 24.04 -60.09 0.74 -0.74 -1.49

7.722.00 1.10 238.80 7.717.18 60.77 22.35 -59.78 1.93 -1.56 -43.41

7,754.00 1.20 216.10 7,749.17 60.34 21.89 -59.37 1.45 0.31 -70.94

7,786.00 1.70 194.10 7,781.16 59.61 21.57 -58.65 2.31 1.56 -68.75

7,818.00 2.50 175.10 7,813.14 58.46 21.52 -57.50 3.28 2.50 -59.38

7,850.00 3.60 172.30 7,845.09 56.76 21.71 -55.80 3.47 3.44 -8.75

7,881.00 4.80 168.20 7.876.01 54.53 2211 -53.55 3.99 3.87 -13.23

7,913.00 5.90 166.50 7,907.87 51.62 22.77 -50.62 3.47 3.44 -5.31

7,945.00 8.10 166.90 7,939.63 47.82 23.66 -46.79 6.88 6.88 1.25

7,976.00 11.60 168.60 7,970.17 42.64 24.77 -41.56 11.33 11.29 5.48

8,008.00 15.60 171.70 8,001.26 35.23 26.03 -34.10 12.70 12.50 9.69

8,040.00 19.70 170.70 8,031.75 25.64 27.52 -24.46 12.85 12.81 -3.13

8,072.00 23.60 168.40 8,061.49 14.04 29.68 -12.78 12.47 12.19 -7.19

8,104.00 27.20 165.70 8,090.39 0.67 32.78 0.71 11.82 11.25 -8.44

8,136.00 29.50 161.80 8,118.55 -13.90 37.05 15.45 922 7.19 -12.19

8,168.00 29.10 161.90 8,146.46 -28.78 41.93 30.52 1.28 -1.25 0.31

8,200.00 30.50 164.80 8,174.23 -44.02 46.47 45.94 6.28 4.38 9.06

8,232.00 34.20 167.00 8,201.26 -60.62 50.63 62.70 12,13 11.56 6.88
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Archer

Survey Report

Company: ° ;COG‘OPERATING, LLC 'I{'Locamo-ordinate Reference: - [ Well 2H ,

Project: ' ;-Eddy County, NM. -,"[VD Reference: ) } 3318'GL+19'KB @ 3337.00usft (Planning) j

Site: .~ ) Darthrow State 2H I MD Reference: ‘ 3318'GL+19'KB @ 3337.00usft (Planning) h

Well: - :‘32H | North Reference: . icrid ' ;

Wellbore: { Lateral | Survey Calculation Method: N ’ Minimum Curvature

Design: |~ (Surveys foatat}ase: ’ " | EDMR5000.1 MULTI |

Survey. o ]

. Measured . Vertical Vertical Dogleg Build - “Turn’
" Depth. Inclination - Azimuth ~ - Depth +N-S. T +EMW “Section . Raté Rate Rate.

{usft) . e . (usft) - (usft) (usfty .. . (usft) (°M00usft)  (°/100usft) (*1100usft)
8,264.00 38.10 168.50 8,227.09 -79.07 54.62 81.30 12.50 12.19 4.69
8,296.00 4170 168.30 8,251.64 -99.17 58.75 101.56 11.26 11.25 -0.63
8,328.00 4530" 166.50 8,274.85 -120.66 63.56 123.23 11.90 11.25 -5.63
8,360.00 4950 165.80 8,296.50 -143.52 69.24 146.31 13.22 1313 249
8,391.00 53,20 165.90 8,315.86 -167.00 75.12 170.01 11.94 11.94 0.32
8,423.00 57.10 166.40 8,334.14 -192.49 81.40 195.75 12.25 12.19 1.56
8,455.00 61.10 166.40 8,350.57 -219.17 87.86 22268 12.50 1250 0.00
8,487.00 65.40 166.50 8,364.97 -246.94 94.55 250.71 13.44 13.44 0.31
8,519.00 69.60 167.00 8,377.22 -275.72 101.33 279.74 13.20 13.13 1.56
8,551.00 74.10 167.30 8,387.18 -305.35 108.09 309.64 14.09 14.06 0.94
8,583.00 78.60 167.90 8,394.73 -335.72 114.76 340.26 14.18 14.06 1.88
8,660.00 87.30 168.40 8,404.17 -410.44 130.43 415,57 1.32 11.30 0.65
8,764.00 90.60 168.50 8,406.08 -512.30 151.25 518.22 3.17 3.17 0.10
8,828.00 90.30 168.60 8,405.58 -575.02 163.95 581.42 0.49 -0.47 0.16
8,924.00 89.80 170.30 8,405.49 -669.40 181.53 676.45 1.85 -0.52 177
9,019.00 90.50 173.70 8,405.24 -763.46 194.75 770.98 3.65 0.74 3.58
9,115.00 90.20 173.80 8,404.66 -858.88 205.20 866.77 0.33 -0.31 0.10
9,210.00 89.70 173.40 8,404.74 -953.29 215.79 961.54 0.67 -0.53 -0.42
9,306.00 90.20 173.90 8,404.82  -1,048.70 226.41 1,057.31 0.74 0.52 0.52
9,402.00 92.50 176.00 8,402.56  -1,144.29 234.86 1,153.17 3.24 2.40 2.19
9,498.00 92.10 178.90 8,398.71 -1,240.11 239.12 1,249.08 3.05 -0.42 3.02
9,594.00 89.10 181.70 8,397.70  -1,336.08 238.62 1,344 95 427 313 2.92
9,689.00 88.60 182.30 8,399.61 -1,431.00 235.31 1,439.65 0.82 -0.53 0.63
9,785.00 88.20 183.00 840229  -1,526.86 230.87 1,635.23 0.84 -0.42 0.73
9,881.00 88.90 180.90 840472  -162277 227.60 1,630.92 2.31 0.73 -2.19
9,976.00 88.70 181.30 8,406.71 1,717.73 22578 1,725.72 0.47 -0.21 0.42
10,072.00 88.40 182.00 8409.14  -1,813.66 223.02 1,821.45 0.79 -0.31 0.73
10,168.00 89.60 180.30 8,410.81  -1,909.62 221.09 1,917.24 217 1.25 177
10,264.00 89.40 180.30 841165  -2,005.62 22059  2,013.13 0.21 -0.21 0.00
10,359.00 89.50 180.70 8,412.56  -2,100.61 219.76 2,108.00 0.43 0.11 0.42
10,455.00 89.50 181.00 841340  -2,196.59 21834  2,203.84 0.31 0.00 0.31
10,551.00 89.50 181.10 8,414.24  -2292.57 21658  2,299.66 0.10 0.00 0.10
10,647.00 89.30 181.00 841524  -2,388.55 21482  2,395.48 0.23 -0.21 -0.10
10,742.00 89.10 181.20 841657  -2,483.53 21299  2,490.29 0.30 -0.21 0.21
10,838.00 88.70 181.30 8,418.41 -2,579.48 210.90 2,586.08 0.43 -0.42 0.10
10,934.00 88.20 181.30 8,421.01 -2,675.42 20872  2,681.84 0.52 -0.52 0.00
11,030.00 88.00 178.60 842419  -2,771.36 208.81 2,777.70 2.82 -0.21 -2.81
11,125.00 89.90 178.00 842594  -2,866.30 211,62 287267 2.10 2.00 -0.63
11,221.00 89.80 178.20 842619  -2,962.25 214.81 2,968.67 0.23 -0.10 0.21
11,317.00 89.40 178.40 842686  -3,058.20 217.65 3,064.66 0.47 -0.42 0.21
11,413.00 89.10 178.90 8,428 11 -3,154.17 21992  3,160.83 0.61 031 0.52
11,508.00 88.70 179.20 8,429.94  -3249.14 221.49 3,255.58 0.53 -0.42 0.32
11,604.00 89.60 177.50 843136  -3,345.08 22426 3,351.56 2.00 0.94 .77

B 11,699.00 89.30 178.00 8,432.27  -3,440.00 227.98 3,446.55 0.61 -0.32 0.53
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Archer
Survey Report

— - - 3 . B S N |
Company:.- -- ] COG OPERATING, LLC I Local Co-ordinate Reference: © | well 2H
Project: }Eddy County, NM } TVD Reference: ) i 3318'GL+19'KB @ 3337.00usft (Planning)
Site: - { Darthrow State 2H !-MD Iieferenqe: : { 3318'GL+19'KB @ 3337.00usft (Planning)
Well: .~ - " 2H : s North-Reference: i . Grid ) j
Wellbore: - | Lateral ( Survey Calculation Method: _{ Minimum Cuivature : !
. . i [ N . . <
Design: iSurveys . Database: ’ 1 EDM R5000.1 MULTI
- - . SRR SR, ~ T e o T el S gy el L i) e ey |
Survey. ' i _v%w_tj
Measured . * - Vertical . Vertical ~-Dogleg . ' - Buiid *Turn,
‘Depth Inclination Azimuth - - Depth +N/-S +E]W"_ - Secton = . Rate Rate’ _~‘Rate
(usft) ¢y y » '(usft) (usfty - usft) ~ (usft) (C1100usft)  (*[1Q0usft). . (°/100usft)
11,795.00 88.90 178.00 8,433.78 -3,535.93 231.33 3,542.54 0.42 -0.42 0.00
11,891.00 90.80 176.30 8,434.03 -3,631.81 236.11 3,638.53 2.66 1.98 -1.77
11,986.00 90.80 176.30 8,432.71 -3,726.60 242.24 3,733.50 0.00 0.00 0.00
12,081.00 90.50 176.20 8,431.63 -3,821.39 248.45 3,828.46 0.33 -0.32 -0.11
12,176.00 90.20 176.40 8,431.05 -3,916.19 254.58 3,923.44 0.38 -0.32 0.21
12,271.00 90.10 176.40 8,430.80 -4,011.00 260.55 4,018.42 0.1 -0.11 0.00
12,366.00 89.10 176.50 8,431.46 -4,105.82 266.43 4,113.40 1.086 -1.05 0.11-
12,461.00 88.70 176.20 8,433.29 -4,200.60 272.47 4,208.36 0.53 -0.42 -0.32
12,556.00 88.40 176.20 8,435.69 -4,295.37 278.77 4,303.30 0.32 -0.32 0.00
12,651.00 88.40 176.30 8,438.34 -4,390.13 28498 4,398.23 0.1 0.00 0.11
12,779.00 88.40 176.30 8,441.92 -4,517.81 293.24 4,526.15 0.00 0.00 0.00
. . 7 e e = - e e e e e e e e
Design Targets e e e )
Targei Name - - ) ) s o o . L » o,
-* - hit/miss target Dip Angle. DipDir. _ TVD +N/-S-. . +EI'W - Northing :Easting . . . . L
- -Shape . ) () usf) . (usf) o (usf) - (usf) - (usfy) “Latitiide " " Longitude _
Darthrow 2H Surface 0.00 0.00 0.00 0.00 0.00 569,365.30 596,899.50 32°33'53.64N 104°1'7.70 W
- actual wellpath hits target center
- Point
Darthrow 2H BHL 0.00 0.00 8,441.92 -4,517.81 293.24 564,847.49 597,192.74 32°33'892N 104° 1'4.43 W
- actual welipath hits target center
- Point ‘J
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COG OPERATING, LLC

Field: Eddy County, NM Surveys for offset well
Site: Darthrow State 2H are inclination only surveys. \\‘ [ 500
well 2H Radius shows possible displacement — DarhuTw 2H.Surt Iaed‘lonlun:s T
Wellbore: Laterat % N -
Plan: Surveys |
3 it
S -1 330" Hardli -
ol o
\
TARGET DETAILS
Name TVD  +N/-S  +E/IW Northing Eastin, Latitude Longitude Shape
Darthrow 2H Surface 0.00 0.00 0.00 569365.30 596899.5i 32° 33' 63.64 N 104° 1'7.70 W Point 600
Darthrow 2H BHL 8441.92 -4517.81 293.24  564847.49 597192.74 32°33'892N 104° 1" 443 W Point ]
} -1200
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=
Magnetic Field \%
Strength: 48470.6snT o
Dip Angle: 60.35° I Ed
Date: 6/25/2014 000} 24007
Madel; IGRF2010 8000 i =
]
g \ 8
g \ c
8 \ 4
8 A\ 30005
a 8100 N L 2
LEGEND ] A\
[=%
@
. 8 AN
— 2H, Lateral, Plan #4 proj VO g 3600
Surveys T 8200
= N\
g N
2 N
S N
-4200
- N
o0 N N
S 2 5 N
~
6400 ‘\\\5 irtHrow 2H!BH] 4800
7500 z
c 5400
= 5
3 600 ° 600 1200
8 7800 -100 [} 100 200 300 400 500 600 i
e Vertical Section at 177.58° (200 usfuin) West(-)/East(+) (1200 usft/in)
L
a
D
o oo
‘g 8100
@
i N
2 N R
= NF E ; g ; g g g 3 g
- ki = = 4 < ]
[
= =N
Parthrow 2K BHL
8700
] 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 4500 4800 5100 5400

Vertical Section at 177.58° (600 usftfin)

ARCHER DIRECTIONAL DRILLING SERVICES
12101 Cutten Rd. Houston, Texas 77066
Phone: 281-301-2600 Fax: 281-301-2795

Design: Surveys (2H/Lateral)
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