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Company: COG OPERATING, LLC (Concho)
Lease/Well: BLUE THUNDER 5 FEDERAL COM/No. 005H

Rig Name: PATRIOI}#G SU RVEY
State/County: NEW MEXICO/EDDY |NTERNAT|ONAL
Latitude: 32.69, Longitude: -103.88
GRID North is 0.24 Degrees East of True North
VS-Azi: 0.00 Degrees
Depth Reference : RKB 17 FEET
DRILLOG HA GYRO SURVEY CALCULATIONS
Filename: gyro survey-de_01.ut
Minimum Curvature Method
Report Date/Time: 3/19/2014 / 14:36
Vaughn Energy Services
Woodward, OK
580-254-5000
Surveyor: Vincent Marasco
Blue Thunder 5 Federal Com No. 005H / AP1 30-015-42016
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 it
100.00 0.08 293.67 100.00. 0.03 -0.07 0.03 0.07 293.67 0.08
200.00 0.14 230.82 200.00 -0.02 -0.23 -0.02 0.23 265.41 . 0.13
300.00 0.25 253.72 300.00 -0.16 -0.53 -0.16 0.55 253.61 0.13
400.00 0.27 261.45 400.00 -0.25 -0.97 -0.25 1.01 255.49 0.04
500.00 0.30 246.11 500.00 -0.39 -1.45 -0.39 1.50 254.80 0.08
600.00 0.31 221.81 600.00 -0.70 -1.87 -0.70 2.00 249.47 0.13
700.00 0.25 217.42 699.99 -1.07 -2.18 -1.07 243 243.78 0.06
800.00 0.16 153.86 799.99 i -1.37 - -2.25 -1.37 2.64 238.64 0.23
900.00 0.24 157.63 899.99 -1.69 -2.11 -1.69 2.71 231.31 0.08
1000.00 0.20 142,37 999.99 -2.03 -1.93 -2.03 2.80 223.53 0.07
1100.00 0.29 ' 116.69 1099.99 -2.28 -1.59 -2.28 2.78 214.89 0.14
1200.00 0.34 108.22 1199.99 -2.49 -1.08 -2.49 2.7 203.54 0.07
1300.00 - 0.40 79.85 1299.99 -2.52 -0.46 -2.52 2.56 190.28 0.19
1400.00 0.60 68.13 1399.98 -2.26 0.37 -2.26 2,29 170.68 0.22
1500.00 0.68 69.14 1499.98 -1.86 1.41 -1.86 2.33 142.83 0.09
1600.00 0.73 77.89 1599.97 -1.51 2.58 -1.51 3.00 120.35 0.12
1700.00 0.67 57.05 1699.96 -1.06 3.69 -1.06 3.84 106.05 0.26
1800.00 0.95 57.64 1799.95 -0.30 4.89 -0.30 4.90 93.52 0.29
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Measured Incl Drift Vertical Closure Closure Dogleg

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

FT Deg Deg FT FT FT FT FT Deg Deg/100
1900.00 0.89 87.94 1899.94 0.17 6.37 0.17 6.37 88.45 0.49
2000.00 1.41 73.46 1999.92 0.55 8.33 0.55 8.34 86.21 0.59
2100.00 : 1.88 71.49 2099.88 1.42 11.06 1.42 11.15 82.67 0.48
2200.00 213 65.03 2199.82 2.73 14.31 2.73 14.56 79.20 0.34
2300.00 1.44 69.10 2299.77 3.96 1717 3.96 17.62 77.00 0.70
2400.00 0.84 58.01 2399.75 4.80 18.96 4.80 19.56 75.79 0.63
2500.00 0.75 53.21 2499.74 5.58 20.11 5.58 20.88 74.48 0.1
2600.00 0.34 31.59 2599.73 6.23 20.80 6.23 21.71 73.32 0.46
2700.00 0.55 ' 356.43 2699.73 6.96 20.92 6.96 22.05 71.59 0.34
2800.00 0.27 1.38 2799.73 7.67 20.90 7.67 22.26 69.84 0.29
2900.00 0.13 334.85 2899.73 8.01 20.86 8.01 22.34 69.00 0.16
3000.00 0.38 347.36 2999.73 8.43 20.74 8.43 22.38 67.88 0.25
3100.00 0.08 294.86 3099.73 8.78 20.60 8.78 22.39 66.92 0.33
3200.00 0.27 321.19 3199.73 8.99 20.39 8.99 22.28 66.20 0.20
3300.00 0.16 305.00 3299.72 9.25 20.13 9.25 . 2215 65.31 0.13
3400.00 0.32 308.29 3399.72 9.51 19.79 9.51 21.96 64.34 - 017
3500.00 0.33 269.68 3499.72 9.68 19.29 9.68 21.58 63.35 0.21
3600.00 0.36 287.73 3599.72 9.78 18.71 9.78 21.11 62.41 0.11
3700.00 0.56 265.81 3699.72 9.84 17.92 9.84 20.44 61.24 0.26
3800.00 0.67 285.97 3799.71 9.96 16.88 9.96 19.60 59.46 0.24
3900.00 0.47 251.62 3899.71 9.99 15.94 . 9.99 18.81 57.91 0.39
4000.00 0.64 241.76 3999.70 9.60 15.06 9.60 17.86 57.48 0.20
4100.00 0.42 251.48 4099.70 9.22 14.22 9.22 16.95 57.05 . 0.24
4200.00 0.52 238.90 4199.69 8.87 13.49 8.87 16.15 56.67 0.14
4300.00 0.88 266.35 4299.69 8.59 12.34 8.59 15.04 55.16 0.48
4400.00 0.62 273.96 4399.68 8.58 11.04 8.58 13.98 52.15 0.28
4500.00 0.65 281.66 4499.67 8.73 9.95 - 8.73 13.23 48.72 0.09
4600.00 0.81 266.82 4599.66 8.81 8.69 8.81 12.37 44.61 0.25
4700.00 1.37 ’ 263.86 4699.65 8.64 6.79 8.64 10.99 38.19 0.56
4800.00 1.57 262.99 4799.61 8.34 . 4.25 8.34 9.36 26.98 0.21
4900.00 2.55 263.63 4899.55 7.93 0.68 7.93 7.96 4.87 0.98
5000.00 3.31 265.15 . 4999.42 7.44 -4.41 7.44 8.65 329.34 0.76
5100.00 3.16 254.39 5099.26 6.45 -9.94 6.45 11.85 302.98 0.62
5200.00 3.07 263.49 5199.11 5.41 -16.26 5.41 16.19 289.50 0.50
5300.00 2.89 266.88 5298.97 4.97 -20.45 4.97 21.04 283.65 0.25
5400.00 2.50 249.09 5398.87 4.05 -25.00 4.05 25.33 279.20 0.92
5500.00 242 257.74 5498.77 2.82 -29.10 2.82 29.24 275.54 0.38
5600.00 2.57 259.74 §598.68 1.98 -33.37 1.98 33.43 273.39 017
5700.00 2.47 261.02 5698.58 1.24 -37.71 1.24 37.73 271.89 0.1
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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 2.62 260.30 5798.48 0.52 -42.10 0.52 4210 270.71 0.15
5900.00 2,79 263.40 5898.37 -0.15 -46.77 -0.15 46.77 269.82 0.22
6000.00 2.96 269.93 5998.25 -0.43 -51.76 -0.43 51.76 269.53 0.37
6100.00 2.82 256.15 6098.12 -1.02 -56.73 -1.02 56.74 268.97 0.71
6200.00 2.65 251.29 6198.01 -2.35 -61.31 -2.35 61.35 267.80 0.29
6300.00 249 ' 253.32 6297.91 -3.71 -65.57 -3.71 65.68 266.76 0.18
6400.00 2.15 256.00 6397.82 -4.79 -69.48 -4.79 69.64 266.06 0.35
6500.00 1.74 261.09 6497.77 -5.48 -72.80 -5.48 73.01 265.69 0.45
6600.00 1.41 270.14 6597.73 -5.71 -75.63 -5.71 75.74 265.67 0.41
6700.00 1.32 281.04 6697.70 -5.49 -77.88 -5.49 78.08 265.97 0.27
6800.00 ©0.86 319.07 6797.68 -4.70 -79.50 -4.70 79.64 266.61 0.83
6900.00 0.89 327.86 6897.67 -3.47 -80.41 -3.47 80.49 267.53 0.14
7000.00 0.95 324.58 6997.66 -2.14 -81.30 -2.14 81.33 268.49 0.07
7100.00 0.91 348.26 7097.65 -0.70 -81.94 -0.70 81.95 269.51 0.38
7200.00 0.45 341.25 7197.64 0.45 -82.23 0.45 82.23 270.31 0.46
7300.00 0.70 331.06 7297.63 1.36 -82.65 1.36 82.66 270.94 0.27
7400.00 0.55 352.29 7397.63 2.37 -83.01 2.37 83.04 271.63 0.27
7500.00 0.43 13.33 7497.62 3.20 -82.99 3.20 - 83.05 272.21 0.22
7600.00 0.33 355.49 7597.62 3.85 -82.93 3.85 83.02 272.66 0.15
7700.00 0.67 320.57 7697.62 4.59 -83.32 4.59 83.45 273.15 0.45
7800.00 0.94 246.97 7797.61 4.72 -84.45 4.72 84.58 273.20 0.99
7900.00 219 226.66 7897.57 3.09 -86.59 3.09 86.65 272.04 1.35
8000.00 216 222.26 7997.50 0.38 -89.25 0.38 89.26 - 270.24 0.17
8100.00 1.88 225.70 8097.44 -2.16 -91.70 -2.16 91.72 268.65 0.31
8200.00 1.48 23317 8197.39 -4.08 -93.90 -4.08 93.99 267.51 0.46
8230.00 1.31 . 231.32 8227.39 -4.53 -94.48 -4.53 94.59 267.26 0.59
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Vaughn Energy Services
Woodward, OK
580-254-5000
Surveyor: Vincent Marasco
Blue Thunder 5 Federal Com No. 005H / API 30-015-42016
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S CONCHO

Standard_report
" Company: COG Operating LLC Local Co-ordinate Reference: Well Blue Thunder Federal Com Well No. 5H
Project: Eddy County, New Mexico TVD Reference: RKB=3565+18 @ 3583.00usft (Patriot 6)
Site: Blue Thunder Federal Com :MD Reference: RKB=3565+18 @ 3583.00usft (Patriot 6)
Well: Blue Thunder Federal Com Well No. 5H - North Reference: Grid
Wellbore: Original Hole Survey Calculation Method: .Minimum Curvature
' Design: Surveys Original Hole Database: EDM 5000.1 Ddatabase
>'Project Eddy County, New Mexico
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_ . _.Blue Thunder Federal Gom : L
Site Position: Northing: 613,776.30 ysft Latitude: 32.68655697
From: Map Easting: 638,966.80 usft Longitude: -103.88164968
Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.24 °
well . Blue Thunder Federal Com Well No. 5H - L s . L o
Well Position +N/-S 0.00 usft Northing: 613,776.30 usft Latitude: 32.68655697
+E/-W 0.00 usft Easting: 638,966.80 usft Longitude: -103.88164968
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,565.00 usft
Wellbore ~ E_)r[giﬁgl leé _ ’ } ) - Co . j i ) . . _AN ~ . . o . -
E Magnetics - . Model Name - "Sample Date .. "Declination : _DipAngle' B Field'Strength . - - B
- o 0 ) em
IGRF2010 2/21/2014 7.43 " 6049 48,591 o T )
 Design " . - Surveys Original Hole . ) s T e e I
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
" Vertical Section: o " ‘Depth From(TVD) +NI-§ -2 " pirection 7 CTrm e o e o
) (usft) {usft) (usft) %)
I —iem R .56 . o0 T T TR T g g e - oo era i e e e it on o o erom

3/20/2014 7:01:20AM

Page 1

COMPASS 5000.1 Build 65



% CONCH:

Company:

-

.COG Operating LLC

Standard_report -

PRI

Local Co-ordinate Reference:

*Well Blue Thunder Federal Com Well No. 5H

Project: Eddy County, New Mexico TVD Reference: .RKB=3565+18 @ 3583.00usft (Patriot 6)
Site: Blue Thunder Federal Com -MD Reference:. RKB=3565+18 @ 3583.00usft (Patriot 6)
Well: Blue Thunder Federal Com Well No. 5H North Reference: Grid
Wellbore: Original Hole . Survey Calculation Method: Minimum Curvature
Design: Surveys Original Hole . Database: - EDM 5000.1 Ddatabase
Suivey Program . D;ltq 3/2'0/"201.4.
‘From ' To . ] o
(usft). (usfty:  :Survey (Wellbore) Tool Name _ Description
100.06 8,230.00A Gyro (Origihal Holé) NS-.GYRO-MS North senéing gyrocohﬁassiﬁg- m/s
8,275.00 13,705.00 MWD (QOriginal Hole) MWD MWD - Standard
-Survey . . . R - ) R . - . ) — e
©.  MD ‘ Inc Az (azimuth) . TVD - N/S- EW DLeg V.Sec " Northing _ Easting
(usft) - ) - (°) : (usft) (usft). (usft) - ; (°1100ft) - {usft) . . (usft) . ¢ . Ausft)
T om0 T T oo T oo T Too0 7 T 000 T 7T %00 T T oo T Tobo T Te1a77eso | 6389
100.00 0.08 293.67 100.00 0.03 -0.06 0.08 0.07 613,776.33 638,966.74
Gyro
200.00 0.14 230.82 200.00 -0.02 -0.22 0.13 Q.22 613,776.28 638,966.58
300.00 0.25 253.72 300.00 -0.16 -0.53 0.13 0.52 613,776.14 638,966.27
400.00 0.27 261.45 400.00 -0.26 -0.97 0.04 0.95 613,776.04 638,965.83
500.00 0.30 246.11 500.00 -0.40 -1.44 0.08 1.41 613,775.90 638,965.36
600.00 0.31 221.81 600.00 -0.70 -1.86 0.13 1.81 613,775.60 638,964.94
700.00 0.25 217.42 699.99 -1.08 =217 0.06 2.10 613,775.22 638,964.63
800.00 0.16 153.86 799.99 -1.38 -2.25 0.23 2.18 613,774.92 638,964.55
$00.00 0.24 157.63 899.99 -1.70 -2.10 0.08 2.00 613,774.60 638,964.70
1,000.00 0.20 142.37 999.99 -2.03 -1.92 0.07 1‘.79 613,774.27 638,964.88
1,100.00 0.29 116.69 1,099.99 -2.28 -1.59 0.14 1.44 613,774.02 638,965.21
1,200.00 0.34 108.22 1,199.99 -2.49 -1.08 0.07 0.92 613,773.81 638,965.72
1,300.00 0.40 79.85 1,299.99 -2.52 -0.45 0.19 0.30 613,773.78 638,966.35
1,400.00 0.60 68.13 1,389.98 -2.26 0.38 0.22 -0.52 613,774.04 638,967.18
1,500.00 0.68 69.14 1,499.98 -1.86 1.42 0.08 -1.53 613,774.44 638,968.22
1,600.00 0.73 77.89 1,599.97 ~1.51 2.60 0.12 -2.68 613,774.79 638,969.40
1,700.00 0.67 57.05 1,699.96 -1.086 3,71 0.26 -3.77 613,775.24 638,970.51
1,800.00 0.95 57.64 1,799.95 -0.30 4.90 0.28 -4.91 613,776.00 638,971.70
1,900.00 0.89 87.94 1,899.94 0.17 6.38 0.48 -6.35 613,776.47 638,973.18
| S—
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g@ | Standard_report

Local Co-ordinate Reference: "Well Blue Thunder Federal Com Well No. 5H.

Company: COG Operaiiﬁg LLC - .

, Project: Eddy County, New Mexico .TVD Reference: RKB=3565+18 @ 3583.00usft (Patriot 6)

. Site: + . Blue Thunder Federal Com . MD Reference: RKB=3565+18 @ 3583.00usft (Patriot 6)

. Well: Blue Thunder Federal Com Well No. 5H . ’ . . North Reference: - ‘Grid ’

*‘Wellbore: ~  Original Hole ’ ’ : ) Survey Calculation Method: “Minimum Curvature

. Design: Surveys Original Hole ’ Database: EDM 5000.1 Ddatabase

MD Inc Azi (azim;i_fh) . VD » ‘NIS 7 EW - ' ) DLeg . V. Sec . Northing ‘Eésting
(usft) -~ ) A ) . {usft) . s(usft): . " (usft) - (°1100ft) E (usft) (usft) - ‘(usft)
 2,000.00 Trar 7346 1,999.92 055 - 833 © o058 828 613,776.85 63897513

2,100.00 1.88 71.49 2,099.88 1.42 11.07 . 0.47 -10.86 613,777.72 638,977.87
2,200.00 213 65.03 2,199.82 2.73 14.31 0.34 -14.11 613,779.03 638,981.11
2,300.00 1.44 69.10 2,299.77 3.96 17.17 0.70 -16.89 613,780.26 638,883.97
2,400.00 0.84 58.01 2,399.75 ) 4.80. 18.986 0.64 -18.63 613,781.10 638,985.76
2,500.00 0.75 53.21 2,499.74 5.58 20.1 0.11 -19.73 613,781.88 638,986.91
2,600.00 0.34 31.59 2,599.73 6.22 20.79 0.45 -20.37 613,782.52 638,987.59
2,700.00 0.55 356.43 2,699.73 6.95 20.91 0.34 -20.45 613,783.25 638,987.71
2,800.00 0.27 1.38 2,799.73 7.67 20.89 - 0.28 -20.38 613,783.97 638,987.69
2,800.00 0.13 334.85 2,899.73 8.01 20.85 .0.16 -20.31 613,784.31 638,987.65
3,000.00 0.38 347.36 2,999.73 8.43 2072 0.25 -20.17 613,784.73 638,987.52
3,100.00 0.08 294.86 3,099.73 8.79 20.59 0.34 -20.01 613,785.09 638,987.39
3,200.00 0.27 321.19 3,199.73 9.00 20.38 0.20 -19.79 613,785.30 638,987.18
3,300.00 0.16 305.00 3,299.73 9.26 20.12 0.12 . -19.51 613,785.56 638,986.92
3,400.00 0.32 308.29 3,399.72 9.52 19.78 0.16 -19.16 613,785.82 638,986.58
3,500.00 0.33 269.68 3,499.72 9.69 19.27 0.22 -18.64 613,785.99 638,986.07
3,600.00 0.36 287.73 3,588.72 9.78 18.69 0.1 -18.05 613,786.08 638,985.49
3,700.00 0.56 265.81 3,699.72 9.84 17.90 0.26 -17.26 613,786.14 638,984.70
3,800.00 0.67 285.97 3,799.71 9.97 16.85 0.24 -16.21 613,786.27 638,983.65
3,800.00 0.47 251.62 3,899.71 10.00 15.90 0.39 -15.26 613,786.30 638,982.70
4,000.00 0.64 241,76 3,899.70 9.61 15.02 ’ 0.19 -14.40 613,785.91 638,981.82
4,100.00 0.42 251.48 4,099.70 9.22 - 14.18 0.24 -13.59 613,785.52 638,980.98
4,200.00 0.52 238.90 4,199.69 8.87 13.44 0.14 -12.87 613,785.17 638,980.24
4,300.00 0.38 . 266.35 4,299.69 8.59 12.28 0.48 -11.74 613,784.89 638,979.09
4,400.00 0.62 273.96 4,399.68 8.58 10.98 0.28 -10.43 613,784.88 638,977.78
4,500.00 0.65 281.66 4,499.67 8.73 9.89 0.09 -9.33 613,785.03 638,976.69

L : 4,600.00 0.81 266.82 4,599.66 8.81 8.63 0.25 -8.07 613,785.11 638,975.43
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Local Co-ordinate Reference: Well Blue Thunder Federal Com Well No. 5H

Company: COG'OperaAting'LLC . .

' Project: Eddy County, New Mexico ’ ' TVD Reference: ‘RKB=3565+18 @ 3583.00usft (Patriot 6)
Site: Blue Thunder Federal Com - . MD Reference: RKB=3565+18 @ 3583.00usft (Patriot 6)
Well: Blue Thunder Federal Com Well No. 5H . North Reference: ) © Grid
‘Wellbore: - Original Hole ‘Survey Calculation Method: Minimum Curvature
Design: Surveys Original Hole Database: ‘EDM 5000.1 Ddatabase

Survey ‘ L - ) - ) . -

MD Inc . Azi (azimuth) TVD NIS  EW DLeg V. Sec Northing Easting
“(usft) ) ) (usft) . (usft) - {usft) {(°1100ft) . {usft) . (usft) (usft)
470000 1.37 " 26386 469965 864 a3 “oss  -819  613784.94 63897353
4,800.00 ‘ 1.57 262.99 4,799.61 8.34 4.18 0.20 -3.66 613,784.64 638,970.98
.4,900.00 2.55 263.63 4,899.55 7.83 0.61 0.98 -0.12 613,784.23 638,967.41
5,000.00 3.31 265.15 4,999.42 7.44 -4.48 0.76 4,92 613,783.74 638,962.32
5,100.00 3.18 254.39 5,099.26 6.45 -10.01 0.62 10.38 613,782.75 638,956.79
5,200.00 3.07 263.49 5,199.11 5.41 -15.32 0.50 15.62 613,781.71 638,951.48
5,300.00 2.89 266.88 5,298.98 4.97 -20.50 0.25 20.77 613,781.27 638,946.30
5,400.00 2.50 249.09 5,398.87 405 . -25.05 0.92 25.26 613,780.35 638,941.75
5,500.00 2.42 257.74 5,498.77 - 2.83 -29.15 0.38 29.27 613,779.13 638,937.65
5,600.00 2.57 259.74 5,598.68 1.98 -33.42 0.17 33.48 613,778.28 638,933.38
5,700.00 2.47 261.02 5,698.58 1.24 -37.76 0.1 37.76 613,777.54 638,929.04
5,800.00 2.62 260.30 5,798.48 © 052 -42.14 0.15 42.08 613,776.82 638,924.66
5,900.00 2.79 263.40 5,898.37 -0.14 -46.81 0.22 46.71 613,776.16 638,919.99
6,000.00 2.96 269.93 5,998.25 -0.43 -51.81 0.37 51.69 613,775.87 638,914.99
6,100.00 2.82 256.15 6,098.12 -1.02 -56.78 0.71 56.61 613,775.28 638,910.02
6,200.00 2.65 251.29 6,198.01 -2.35 -61.36 0.29 61.10 613,773.95 638,805.44
6,300.00 2.49 253.32 6,297.91 -3.71 -65.63 0.18 65.28 613,772.59 638,901.17
6,400.00 2.15 256.00 6,397.82 -4.79 -69.53 0.36 69.10 613,771.51 638,897.27
6,500.00 1.74 261.09 6,497.77 -5.48 -72.85 0.44 72.38 613,770.82 638,893.95
6,600.00 1.41 270.14 6,597.73 -5.71 ’ -75.58 0.41 75.09 613,770.59 638,891.22
6,700.00 1.32 © 281.04 6,697.70 -5.49 -77.94 0.27 77.46 613,770.81 638,888.86
6,800.00 0.86 319.07 6,797.68 -4.70 -79.56 0.83 79.12 613,771.60 638,887.24
6,900.00 0.89 327.86 6,897.67 -3.48 -80.47 0.14 80.10 613,772.82 638,886.33
7,000.00 0.95 324.58 6,997.66 -2.14 -81.36 ‘ 0.08 81.08 613,774.16 638,885.44
7,100.00 0.91 348.26 7,097.65 -0.69 -82.00 0.38 81.81 613,775.61 638,884.80
7,200.00 0.45 341.25 7,197.64 0.46 -82.29 0.47 82.16 613,776.76 638,884.51
L 7,300.00 0.70 331.06 7,297.63 1.36 -82.71 0.27 82.64 613,777.66 638,884.09
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Company:

COG Operating LLC

Standard_report

Local Co-ordinate Reference:

. Project: Eddy County, New Mexico TVD Reference: _RKB=3565+18 @ 3583.00usft (Patriot 6)
Site: Blue Thunder Federal Com MD.Reference: RKB=3565+18 @ 3583.00usft (Patriot 6)
T Well: Blue Thunder Federal Com Well No. 5H " North Referénce: Grid
" Wellbore: Original Hole Survey Calculation:Method: Minimum Curvature
Design: Surveys Original Hole Database: .EDM 5000.1 Ddatabase
Survey. ) B
MD ihc, " Azi (azimuth) VD N/S EW -DLeg - V. Sec Northing 'Eavstim;;
(usft) ) . [\} (usft); . (usft) - {usft) {°/100ft) {usft) {usft) - {usft) -
7,400.00 T oss 352.29 " 7,397.63 237 -83.07 C o270 8306 61377867  638,883.73
7,500.00 0.43 13.33 7,497.62 3.22 -83.05 0.21 83.69 613,779.52 638,883.75
7,600.00 0.33. 355.49 7,597.62 3.87 -82.99 0.15 83.07 613,780.17 638,883.81
7,700.00 0.67 320.57 7,697.62 4.61 -83.38 0.44 83.51 613,780.91 638,883.42
7.800.00 0.94 246.97° 7,797.61 4.74 -84.51 0.99 84.64 613,781.04 638,882.29
7,900.00 219 226.66 7,897.57 3.10 -86.65 1.35 86.68 613,779.40 638,880.15
8,000.00 2.16 222.26 7,997.50 0.40 -89.31 0.17 89.16 613,776.70 638,877.49
8,100,0Q 1.88 225.70 8,097.44 -2.14 -91.75 0.31 91.44 613,774.16 638,875.05
8,200.00 1.48. 233.17 8,197.40 -4.06 -93.96 0.46 93.53 613,772.24 638,872.84
8,230.00 1.31 231.32 8,227.39 -4.51 -94.53 0.59 94.08 613,771.79 638,872.27
8,275.00 1.00 244.90 8,272.38 -5.00 -95.29 0.91 94.81 613,771.30 638,871.51
MWD surveys
8,306.00 2.70 293.10 8,303.36 -4.82 -96.21 6.99 95.73 613,771.48 638,870.59
8,338.00 6.40 285.50 8,335.26 -4.05 -98.62 11.69 98.18 613,772.25 638,868.18
8,370.00 10.80 280.90 8,366.89 -3.01 -103.29 13.91 102.91 613,773.29 638,863.51
8,401.00 15.40 280.60 8,397.07 -1.70 -110.19 14.84 109.88 613,774.60 638,856.61
8,433.00 19.50 279.70 8,427.59 -0.02 -119.63 12.84 19.41 613,776.28 638,847.17
8,465.00 22.70 278.30 8,457.44 1.77 -131.01 10.12 130.87 613,778.07 638,835.79
8,496.00 25.60 276.90 8,485.73 3.44 -143.58 9.53 143.52 613,779.74 638,823.22
8,528.00 28.20 276.00 8,514.26 5.06 -157.97 8.22 157.98 613,781.36 638,808.83
8,560.00 30.40 275.30 8,542.17 6.60- -173.55 6.96 173.63 613,782.90 638,793.25
8,591.00 31.70 276.40 8,568.73 8.23 -189.45 4.58 ) 189.60 613,784.53 638,777.35
8,624.00 31.60 278.00 8,596.82 10.40 -206.63 2.58 206.88 613,786:70 638,760.17
8,655.00 33'.80 276.00 8,622.90 12.44 -223.25 7.91 223.60 613,788.74 638,743.55
8,687.00 38.60 273.70 8,648.72 14.01 -242,08 15.59 242.48 613,790.31 638,724.72
8,719.00 43.90 272.70 8,672.77 15.18 -263.14 16.69 263.57 613,791.48 638,703.66
8,750.00 48.50 272.30 8,684.22 16.15 -285.48 14.87 285.94 613,792.45 638,681.32
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CENPEEN NERTORTH

'COG Operating LLC

Standard_report

e T . - . - -

Local Co-ordinate Reference:

Well Blue Thunder F

ederal Com Well No. 5H

Company:
Proje'::ti Y Eddy County, New Mexico TVD Reférence: RKB=3565+18 @ 3583.00usft (Patriot 6)
. Site: Blue Thunder Federal Com MD Reference: RKB=3565+18 @ 3583.00usft (Patriot 6)
Well: Biue Thunder Federal Com Well No. 5H North Reference: .Grid
Wellbore: Original Hole Survey Calculati_on.Method: Minimum Curvature
Design: Surveys Original Hole Database: EDM 5000.1 Ddatabase o R
:'Sﬁrvey ) -
MD ) - Inc Azi (azimuth) TVD N/S ) . EW DLeg V. Séc Northing Easting
(usfty {°) ). -(usft) (usft) : {usft) - -{°100ft) {usft). (usft) {usft)
" '8,782.00 52.00 272.70 "8,714.68 C 1723 © -at006 " 10.98 " 31053 613,79353  638,656.74 i
8,813.00 54.60 272.90 8,733.21 18.44 -334.88 8.40 335.38 613,794.74 638,631.92
8,845.00 58.20 273.00 8,750.91 19.81 -361.50 11.25 362.03 613,796.11 638,605.30
8,877.00 62.30 273.20 8,766.79 21.32 -389.23 12.82 389.81 613,787.62 638,577.57
8,808.00 66.00 274.10 8,780.30 23.10 -417.07 12.22 417.70 613,799.40 638,549.73
8,940.00 69.50 275.10 8,792.42 25.47 -446.59 11.31 447.31 613,801.77 638,520.21
8,972.00 7270 275.70 8,802.78 28.32 -476.72 10.16 477.56 613,804.62 638,490.08
9,003.00 74.50 275.70 8,811.53 31.28 -5086.31 5.81 507.28 613,807.58 638,460.49
9,035.00 76.60 274.60 8,819.52 34.06 -537.17 7.36 538.25 613,810.36 638,429.63
8,070.00 79.10 273.60 8,826.88 36.50 -571.30 7.67 572.46 613,812.80 638,395.50
9,085.00 79.66 273.32 8,829.65 37.39 -586.01 4.18 587.20 613,813.69 638,380.79
330 Hard line intercept @ 9085 MD 1671 FSL 330 FWL
9,102.00 80.30 273.00 8,832.61 38.31 -602.73 4,18 603.94 613,814.61 638,364.07
9,133.00 81.20 272.00 8,837.59 39.65 -633.30 4.31 634.54 613,815.95 638,333.50
9,165.00 84.10 271.50 8,841.68 4062 -665.01 9.19 666.25 613,816.92 638,301.79
9,197.00 85.90 271.50 8,844 .47 41.45 -696.88 562 698.11 613,817.75 638,269.92
9,260.00 88.90 272.30 8,847.33 43.54 -759.77 4.93 761.01 613,819.84 638,207.03
9,355.00 91.90 271.80 8,846.67 46.94 -854.70 3.20 855.97 613,823.24 638,112.10
9,450.00 91.70 272.00 8,843.68 50.08 -949.60 0.30 950.88 613,826.38 638,017.20
9,576.00 89.30 273.70 8,842.58 56.35 -1,075.43 2.33 1,076.86 613,832.65 637,891.37
9,671.00 $0.00 273.60 8,843.16 62.40 -1,170.23 0.74 1,171.85 613,838.70 637,796.57
9,766.00 88.50 274.30 8,844.41 68.94 -1,264.99 1.74 1,266.84 613,845.24 637,701.81
9,861.00 89.20 274.30 8,846.31 76.06 -1,358.71 0.74 1,361.81 613,852.36 637,607.09
9,956.00 88.70 274.40 8,848.05 83.27 -1,454.42 0.54 1,456.78 613,859.57 637,512.38
10,051.00 88.90 274.80 8,850.04 90.88 -1,549.09 0.47 1,651.75 613,867.18 637,417.71
10,146.00 86.50 273.80 8,853.86 97.84 -1,643.75 2.82 1,646.686 613,874.14 637,323.05
10,241.00 . 85.90 272.00 8,860.15 102.47 -1,738.42 1.80 1,741.44 613,878.77 637,228.38 ‘]

3/20/2014 7:01:20AM

Page 6

COMPASS 5000.1 Build 65



Standard_report

COG Operating LLC Local Co-ordinate Reference:

Well Blue Thunder Federal Com Well No. 5H

-G ny:
' P:;}‘e’;at: ! Eddy County, New Mexico i . TVD Reference: - RKB=3565+18 @ 3583.00usft (Patriot 6)
Site: - Blue Thunder Federal Com ’ ‘MD'Reference: RKB=3565+18 @ 3583.00usft (Patriot 6)
. Well: _Blue Thunder Federal Com Weli No. 5H North.Reference: " Grid .
© Wellbore: Original Hole ' Survey Calculation-Method: Minimum Curvature
Design: Surveys Original Hole Database: EDM 5000.1 Ddatabase
e - o= . i v onaze s am BT AR H R S —_— o~ = B T R ey aee v vt o w DT R Sy R ) e v Ew e e T I L T T L L . PP
Survey - i . - -
MD. ‘Inc . Azi (azimuth) VD ) N/S . . Elw DlLeg oL V. Sec Northing Easting
{usft) - . . Yy ) © {usft) (usft) (usft) - (°/100fty (usft) {usft) " {usft)
030400 " 85.60 ‘27130 B8e4s2 10428 T oagot22 T 12 " 180423 61388058 637.165.58
10,431.00 86.30 272.30 8,873.79 108.25 -1,927.84 0.96 1,930.85 613,884.55 637,038.96
10,558.00 87.80 272.20 8,880.33 113.23 -2,054.57 1.18 2,057.@5 613,889.53 636,912.23
10,653.00 90.00 271.60 8,882.15 116.38 -2,149.50 2.40 2,152.59 613,892.68 636,817.30
10,716.00 90.00 273.20 8,882,15 119.02 -2,212.44 2.54 2,215.57 613,895.32 636,754.36
10,779.00 90.40 272.20 8,881.93 121.99 -2,275.37 1.71 2,278.56 613,898.29 636,691.43
10,843.00 90.70 271.60 8,881.32 124.11 -2,339.33 1.05 2,342.54 613,900.41 636,627.47
10,937.00 91.40 271.60 8,879.59 126.73 -2,433.28 0.74 2,436.47 613,903.03 636,533.52
11,027.00 91.80 271.60 8,877.00 129.25 -2,523.20 0.58 2,528.38A 613,905.55 636,443.60
11,154.00 90.90 273.20 8,873.90 134.56 -2,650.05 1.49 7 2,653.31 613,910.86 636,316.75
11,249.00 90.70 272.90 8,872.57 139.62 -2,744.90 ’ 0.38 -+ 2,748.30 613,915.92 636,221.90
11,344.00 89.00 272.20 8,872.82 143.84 -2,839.81 1.94 2,843.28 613,920.14 636,126.99
11,439.00 88.50 270.90 8,874.89 146.41 -2,934.75 1.47 2,938.20 613,922.71 636,032.05
11,533.00 89.30 270.80 8,876.70 147.81 -3,028.72 0.86 3,032.08 613,924.11 635,938.08
11,628.00 90.00 271.80 8,877.28 149.96 -3,123.69 1.28 3,127.00 613,926.26 635,843.11
11,723.00 88.60 271.60 8,878.44 152,78 -3,218.64 1.49 3,221.95 613,929.08 635,748.16
11,818.00 89.10 273.70 8,880.35 187.17 -3,313.51 2.27. 3,316.91 613,933.47 635,653.29
11,913.00 88.50 272.50 8,882.34 162.31 -3,408.35 . 1.41 © 3,411.89 613,938.61 635,558.45
12,008.00 90.80 273.00 8,882.83 166.87 -3,503.23 2.58 3,506.87 613,943.17 635,463.57
12,103.00 90.00 274.80 8,882.09 173.33 -3,598.00 2.12 3,601.86 613,949.63 635,368.80
12,198.00 89.30 274.30 8,882.67 180.86 -3,692.70 0.91 3,696.84 613,957.16 635,274.10
12,293.00 90.60 274.60 8,882.75 188.23 -3,787.41 1.40 3,791.83 613,964.53 635,179.39
12,388.00 89.90 275.00 8,882.34 196.18 -3,882.08 Q.85 3,886.80 613,972.48 635,084.72
12,483.00 89.70 275.30 8,882.67 204.71 -3,976.69 0.38 3,981.76 613,981.01 634,990.11
12,578.00 89.30 275.30 8,883.50 213.48 =4,071.28 0.42 4,076.71 613,989.78 634,895.52
12,673.00 88.50 274.80 8,885.32 221.85 -4,165.90 0.99 4,171.66 613,998.15 634,800.90
12,768.00 89.60 274,10 8,886.89 229.22 -4,260.60 1.37. 4,266.63 614,005.52 634,706.20
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COG Operating LLC

Standard_report

TR T LY C
LTS

R,

Well Blue Thunder Federal Com Well No. 5H

. Company: Local Co-ordinate Reference:
Project: Eddy County, New Mexico . TVD Reference: ’ RKB=3565+18 @ 3583.00usft (Patriot 6)
Site: Blue Thunder Federal Com MD Reference: RKB=3565+18 @ 3583.00usft (Patriot 6) :
+ Well: Blue Thunder Federal Com Well No. 5H North Reference: . Grid .
Wellbore: Original Hole Survey Calculation Méthod: Minimum Curvature -
Design: Surveys Original Hole Database: EDM 5000.1 Ddatabase
Survey . -, ’ . » B
‘MD Inc Azi {azimuth) TVD N/S - EW DLeg V. Sec Northing Easting
(usft) (%) . R . (usft) . (usft) (usft)- - (°/1001t) {usft) - . +{usft) ) (usft)
12,863.00 91.30 273.00 8,886.15 235.10 -4,355.41 2.13 4,361.62 614,011.40 634,611.39
12,958.00 80.80 272.70 8,884.41 1 239.82 -4,450.27 0.61 4,456.60 614,016.12 634,516.53
13,053.00 90.50 272.30 8,883.33 243.96 -4,545.18 0.53 4,551.58 614,020.26 634,421.62
13,148.00 89.90 271.30 8,883.00 246.95 -4,640.13 1.23 4,646.53 614,023.25 ©634,326.87
13,243.00 89.00 271.30 8,883.91 249.10 -4,735.10 0.95 4,741.46 614,025.40 634,231.70
13,338.00 88.20 270.80 8,886.23 250.93 -4,830.05 0.94 4,836.34 614,027.23 634,136.75
13,433.00 89.90 270.80 8,887.81 252.42 -4,825.02 1.7¢9 4,931.23 614,028.72 634,041.78
13,528.00 90.00 270.60 8,887.89 253.67 -5,021.01 0.33 5,027.12 614,029.97 633,945.79
13,705.00 90.00 270.60 8,887.89 255.52 -5,197.00 0.00 5,202.89 614,031.82 633,769.80
Survey projected to 13705.00 MD
N Desi'gn,Annptations —— -. TR 1 . ) - . - :_ . e : . T w_, A ,:_‘ - : . - N - _” ) ) R ) _; - -
Me'asuredl Vertical Local Coordinates
.Depth Depth - +Ni-S: +E/-W ' ‘ -
(usft) - (usft):  {usft) _{usft) . Comment » . .
100.00 100.00 0.03 -0.06 Gyro
8,275.00 8,272.38 -5.00 -95.29 MWD surveys
9,085.00 8,829.65 37.39 -586.01 330 Hard line intercept @ 9085 MD 1671 FSL 330 FWL
13,705.00 8,887.89 255.52 -5,197.00 Survey projected to 13705.00 MD
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COG Operating LLC

7:03, March 20 2014

Vertical Section at 273.52° (600 usftin)

PaSLy ==, Well: Blue Thunder Federal Com Well No. 5H
@C@ nZC Site: Blue Thunder Federal Com
Project: Eddy County, New Mexico
Design: rev1
Rig: Patriot 6
SECTION DETAILS ANNOTATIONS
bec MD Inc Azi TVD +N/-S +E-W Dleg TFace VSect Annotation TVD MD Inc Azi  +N/I-S  +ELW  VSeciDeparture Annotation
12 gzso.gcs) 1.31  231.32 8227.39  -4.51 -gg.gz o.oo 0.00 gg,oa Survey @ 8230.00‘ év(D 812(7)%23 812%'88 ?-gg gg}gg g-gg 52'28 92-2{. 1 eg'gg a r% suvays
364 3% 3132 8362.01 £.43 96 000 000 96.36 Begin 12°/100' builds : : . . -5. -95, . X
2 Meedes L3 TS 8300 A e o0 000 e Bogin 12100 buid 882065 908500 79.66 27332 37.30 -586.01 587.20 653.65 330 Hard line intercept @ 9085 MD 1671 FSL 330 H
4 875941 4820 276.00 8711.03 9.93 25530 1200 0.00 25542 Begin 12°/100' buildiurn 8887.8913705.00 90.00 270.60 255.52 -5197.00 5202.89 5271.05 Surveg projected to 13705.00 MD
. 3 8 ) ) ! ) ) ) : o N = +18.@ 3583.00usft (Patriot 6)
5 909536  88.46 273.52 883258 3436 -560.14 12.00 -3.83 561.19 Begin 88.46° lateral . Sﬁgagf I-O,g’aﬂon ? 92R7KBE 35?5 o
6 10632.60 88.46 27352 887399 128.80 -2093.89 0.00  0.00 2097.85 Begin 2°/100" build aNe ?;\fd‘eA E( ;‘ggoﬁ° ion)
7 10709.81 90.00 27352 887503 133.54 -2170.94 2.00 -0.14 217504 Begin 90.00° fateral Nodthin g mas Latittud Longitude -
8 1375191 90.00 27352 887500 32030 -5207.30 D0.00  D0.005217.14 PBRLAID 613776:30 saasaing 3266055007 -103 83164958
Total Correction (M => G) To convert a Magnetic Direction to a Grid Direction, Add 7.19°
West(-)/East(+) (1000 usft/in)
-6000 -5500 -5000 -4500 -4000 -3500 -3000 -2500 -2000 -1500 -1000 -500 o 500
JIIIl!lilllll'llllllllllllllIIL]IIIL]!II!]l||lll|||‘||ll||lll 1500
T G M Azimuths to Grid North i
True North: -0.24° N
Magnetic North: 7.19° e _ e e e - - }—1000
Magnetic Field ) —
Strength: 48590.7snT 330 Hard tine - 17
Dip Angle: 60.49° . n 2
Date: 2/21/2014 @ =5
Model: IGRF2010 8 . pegne000°laterat | 2| D 500 2
§ | Begin 2°/100' build 2 i g
- £ s : -3
[e=0] @ = @ N . Survey @ 823000 MD 2
. T G ) N = . (=
N-=9NE : —— 2T 8
- " . - I: ~ -
Survey projected to 13705.00 MD 330 Hard line 330 Hard line intercept @ 9085 MD 1671 FSL 330 FW P Begir; 12°1de build/!un%
Begin 88.46" lateral/ ' 3
L e I e TBegin 12°100' build =
7 e e e e . e e e A N __ .Begin 12°/100"build/tum _ 500
7800—— - - ~m e e e - -
. 330 Hard fine -
| 1000
= ]
3 |
© B - -Survey @ 8230.00 MD
ﬁo. : _ _Begin 12°/100' buildAum
Q 8400—- -~ -- - - e eI T T - - e - - - - -
E ] Begin 12°/100" buitd
% B Begnnj? /100" build/tum Begin 210" build
= - -7 i J I . "
£ 8700— - aeg"j 88.46" latecal _ . . - ;1_5??9'"_29;02 fateral e L i . PBHLTD
| - ; e S
| ‘ S .
N .
_ N ,
\
9000 = [N B e e ca . . - - [ - R O - T, e
— N
. 330 Hard line intercept @ 8085 MD 1671 FSL 330 FWL ‘ §
] . Survey projected to 13705.00 MD
9300 IllIl)lll'llIII'I—I—IIIIIIIIIIIIIIIIIFTIII_I—IIIlIIIIl*III IIlll’lllrlli]_rlIllrllllTllll'llr T Tt
-300 0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 4500 4800 5100 5400
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