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INTEQ does not guarantee the accuracy or correctness of interpretations provided in or from this log.

Since all interpretations are opinions based on measurements, INTEQ shall under no circumstances be responsible
for consequential damages or any other loss, costs, damages or expenses incurred or sustained in connection

with the use of any such interpretations. INTEQ disclaims all expressed and implied warranties related to this service.
INTEQIs liabilities and obligations shall be governed by INTEQ's Standard Terms and Conditions.

Log Run Summary

LwD [ BHA Bit Bit Bit Bit Assembly Logged Interval Bit Depth Interval Date / Time Circ.
Run | Run | Run Size Type Gauge Type Top Bottom From To Start End Time
No. No. No. Lenath

(in.) (in.) (ft.) (ft.) (ft.) (ft.) (hrs.)
2 2 3 8.750 PDC 3.500 Mud Motor 6750.0 7703.0 6572.0 7745.0 [ 14/Nov/2013 20:43 [15/Nov/2013 11:07 10.37
3 3 4 | 6.125 PDC 6.000 Mud Motor 7703.0 [12450.0 7745.0 [ 12506.0 | 18/Nov/2013 01:32 |19/Nov/2013 13:30 | 29.02
Name Arrive Depart Name Arrive Depart Name Arrive Depart
Wellsite Wellsite Wellsite Wellsite Wellsite Wellsite
Shirley Arimah 12/Nov/2013 | 20/Nov/2013 Matthew Dickey 17/Nov/2013 | 20/Nov/2013
Date / Time LWD |Measured Mud Density | Viscosity pH Fluid Qil / Source Total K+
Run No.| Depth Type Loss Water Chlorides
(ft.) (s9) (cp) (cc) (ppm) (%)

14/Nov/2013 19:00 2 6723.0 Water Base 9.9 40 9.0 4.5 1/91 Flowline 1900 N/A

15/Nov/2013 20:00 2 7745.0 Water Base 10.4 45 8.5 3.1 4/87 Flowline 1800 N/A

17/Nov/2013 19:00 3 7745.0 Water Base 9.4 38 8.5 3.0 2/93 Flowline 1600 N/A

18/Nov/2013 19:00 3 13090.0 Water Base 9.5 45 9.0 2.8 5/89 Flowline 1800 N/A

rarenes |

Curve Description Units

GRAX Gamma Ray Apparent, 0.5 ft. Avg API

TCDX Downhole Temperature degF

ROP_AVG Rate of Penetration, 3.0 fi. Avg ftrhr

WOB_AVG Surface Weight on Bit, 1.0 ft. Avg kibs
LwD Tool Serial Measurement Bit Manc Min

Run Number Offset 0.D. 1.D.
No. (ft.) (in.) (in.)
1 DIR 13031158 Directional 48.90 6.750 3.250
1 SRIG 12131378 Gamma 45.52 6.750 3.250
2 DIR 13031158 Directional 43.53 6.750 3.200
2 SRIG 12131378 Gamma 40.15 6.750 3.200
3 DIR 12546344 Directional 54.07 5.070 2.625
3 SRIG 11932890 Gamma 50.69 2.625 2.625
Mnemonic Name Description
DIR Directional | Wellbore directional survey
SRIG Inclination and Gamma | Probe based gamma ray and inclination module

(1) Baker Hughes INTEQ run 1 and run 2 utilized 6 1/2 inch Navilrak services (Gamma Ray and Directional) behind an 8 3/4 inch bit and steerable assembly from
1018 to 7745 feet MD (1018 to 7399 feet TVD)

(2) Baker Hughes INTEQ run 3 utilized 4 3/4 inch Navilrak services {(Gamma Ray and Directional) behind an 6 1/8 inch bit and steerable assembly from 7745 to
12506 feet MD (7399 to 7394 feet TVD)

Number |Measured Hole LwD Remark
Depth Section | Run No.
(ft.) (in.)
The interval from Surface to 6750 feet MD (6710 feet TVD) was logged not logged due to Baker Hughes logging services began at
1 6750 8.750 2 )
the top of the curve section.
2 12450 6.125 3 The interval from 12450 to 12506 feet MD (7394 to 7393 feet TVD) was not logged due to sensor offseis to bit at TD.
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3
Gamma Ray Apparent 0.5 ft Avg [GRAX] < Rate of Penetration 3.0 ft Avg [ROP_AVG] | Surface Weight On Bit 1.0 ft Avg [WOB_AVG]
v}
0 150 a 1000 0 4] 100
2 . - - ]
API - ftfhr Kibf
—
E Downhole Temperature [TCDX]
o 150 350
degF
ADVANTAGE Final Survey Listing
Operator : Anadarke Field Weld County API NO : 0s1233786%900
Well ! Butterball 4AN-15HZ Rig Xireme % Job . 5828637
Wellbore : Butterball 41N-15HZ Orig Hole
Well Origin
Latitude 40.1466 deg Longitude -104.8838 deg
North Reference True Drill Depth Zero Kelly Bushing
Vertical Datum is Mean Sea Level Vertical Datum to DDZ 17.00 ft
Vertical Section North 0.00 ft Vertical Section East 0.00 ft
Vertical Section Azimuth 180.4000 deg Vertical Section Depth 0.00ft
Grid Convergence 0.0000 deg Magnetic Declination 8.6207 deg
Total Correction 8.6207 deg TVD Calculation Method Minimal Curvarure
D-Raw Calculation Magcorrl Local Magnetic Field 52697 nT
Local Magnetic Dip Angle 66.7328 deg Local Gravity Field 9.802 m/s 2
Tie MD Incl Azim North East TVD VS Incr VS8  Crs Len DLS Build Turn
ft deg deg ft ft fr fr ft fr deg/100ft deg/100ft deg/1l00ft
u 974 .00 0.0700 304.4100 4.53 -0.27 973.908 -4.53 0.59 0.01 0.01 -5.71
1064 .00 0.3300 308.66000 4.72 -0.52 1063 .98 -4.72 0.91 90.00 0.29 0.29 4.72
1155.00 0.2700 2793300 4.92 -0.93 1154 .98 -4.91 1.37 91.00 0.18 -0.07 -32.23
1247 .00 1.8000 29.6300 6.21 -0.43 1246.96 -6.21 275 92.00 2.08 1.66 119.89
1339.00 2.8900 45.1700 9.10 1.93 1338.89 -9.12 6.49 92.00 1.36 1.18 16.89
1431.00 4.6000 57 8200 12.70 6.69 1430.69 -12.75 12.46 92.00 2.05 1.86 13.75
1522.00 5.9200 64 0200 16.70 14.00 1521.30 -16.80 20.79 91.00 1.58 1.45 6.81
1613.00 7.8200 667900 21.20 23.91 1611.65 -21.37 31.67 91.00 2.12 2.09 3.04
1704 .00 9.3500 541000 27.97 35.59 1701.63 -28.22 45.18 91.00 2.67 1.68 -13.95
1796.00 10.3900 51.5100 37.52 48.14 1792.27 -37.86 60.94 92.00 1.23 1.13 -2_.82
1888.00 12.5500 51.6300 48.89 62.47 1882.43 -49.32 79.23 92.00 2.35 2.35 0.13
1973.00 12.8400 56.6200 59.82 T7.60 1965.35 -60.36 97.90 85.00 1.33 0.34 5.87
2058 .00 13.5800 60 7200 ©9.90 94.19 2048 10 -70.55 117.31 85.00 1.40 0.87 4.82
2144 .00 16.8100 63 3300 830.42 114.11 2131.09 -81.21 139.84 836.00 3.84 376 3.03
2229.00 16.5900 66.8400 90.71 136.25 2212.50 -91.66 164.26 85.00 1.21 -0.26 4.13
2314 .00 16.3900 74.5400 98.68 158.97 2294 .02 -99.79 188.33 85.00 2.58 -0.24 9.06
2399.00 15.7800 72.5300 105.35 181.55 2375.69 -106.61 211 .88 85.00 0.97 -0.72 -2.36
2485 .00 14.0100 72.3900 112.01 202.63 2458 80 -113.42 23398 836.00 2.06 -2.06 -0.16
2570.00 13.6800 727100 118.11 22204 2541 .33 -119.65 25432 85.00 0.40 -0.39 0.38
2655.00 13.5300 72.0300 124.106 241.09 2623 94 -125.84 27432 85.00 0.26 -0.18 -0.BO
2740.00 12.5300 70.1300 130.36 25922 2706.75 -132.17 29348 85.00 1.28 -1.18 -2.24
2825.00 11.4700 69 9800 136.39 27583 2789 89 -138.31 311.15 85.00 1.25 -1.25 -0.18
2911.00 10.6500 677400 142.33 291 .22 2874 30 -144.36 327.65 86.00 1.08 -0.95 -2.60
2996.00 8.6400 64 6500 148.04 304 .26 2958 .09 -150.16 341 88 85.00 2.44 -2.36 -3.64
3081 .00 ©.9400 65 8200 152.87 31472 3042 30 -155.07 35340 85.00 2.01 -2.00 1.38
3166.00 5.5500 67.1900 156.57 32319 3126.80 -158.82 362.65 85.00 1.64 -1.64 1.61
3252.00 3.7900 73.2700 159.00 329075 3212.51 -161.30 369.64 836.00 2.12 -2.05 7.07
3337.00 2.6400 68.5100 160.53 334 .26 3297 .37 -162.86 37440 85.00 1.39 -1.35 -5.60
3422 .00 1.1100 5477400 161.72 330675 3382.33 -164.07 37717 85.00 1.86 -1.80 -16.20
3592.00 0.4400 274400 163.25 33840 355231 -165.61 37941 170.00 0.44 -0.39 -16.06
3847 .00 1.2200 2093000 161.75 33752 3BOT 30 -164.10 381.15 255.00 0.65 031 -69. .86
4103.00 0.2100 3034300 159.63 33580 406328 -161.97 38388 256.00 0.49 -0.39 36.77
4359.00 1.2000 230.9300 158.20 33332 4319.26 -160.53 386.74 256.00 0.45 0.39 -28.32
4614 .00 1.8600 232.0500 153.97 32799 457416 -156.26 393 .55 255.00 0.26 0.26 0.44
4784 .00 1.3500 202.6100 15043 325.04 4744 .10 -152.69 39816 170.00 0.56 -0.30 -17.32
5040.00 2.0100 204.3000 143.55 322.04 4999 99 -145.80 405.66 256.00 0.26 0.26 0.66
5125.00 1.0700 2054200 141.48 321.08 5084 96 -143.72 407 95 85.00 1.11 -1.11 1.32
5211.00 0.6100 337.8000 141.18 320.56 5170.95 -143.41 408 .54 836.00 1.80 -0.53 153.93
5466.00 0.4700 279.0600 142.60 319.02 542594 -144.82 410.64 255.00 0.21 -0.05 -23.04
5722.00 0. 7300 288.8200 143.29 31644 5681.93 -145.50 41332 256.00 0.11 0.10 3.81
S5807.00 0.9000 271.7000 14348 31526 5766.92 -145.68 414 .51 85.00 0.35 0.20 -20.14
S5BO92.00 0.1100 3124400 143.506 314 .53 585191 -145.75 41524 85.00 0.96 -0.93 47.93
6148 .00 1.4900 291.6700 144.95 311.206 6107 .88 -147.12 418 .80 256.00 0.54 0.54 -8.11
6233 .00 04600 355.1800 145.70 310.20 619287 -147 .86 42010 85.00 1.59 -1.21 74.72
6318.00 0.5800 3468500 146.46 310.07 6277 .87 -148.62 42087 85.00 0.17 0.14 -9_80
6404 .00 0.5900 1579200 146.47 31014 6363 .87 -148.64 42093 86.00 1.36 0.01 198.92
6489.00 0.3900 1754500 14578 31033 6448 86 -147.94 421.65 85.00 0.29 -0.24 20.62
6562.00 0.3100 154 4900 145.35 31043 6521 .86 -147 .52 42209 73.00 0.21 -0.11 -28.71
6648 .00 0.4700 132.6700 144 .91 31079 6ol7 Bo -147.07 422 .67 86.00 0.25 0.19 -25.37
6733.00 0.3700 1847300 144.40 311.03 0692 86 -146.56 42323 85.00 0.45 -0.12 61.25
Tie MD Incl Azim North East TVD VS IncrvS CrslLen DLS Build Turn
ft deg deg ft ft £t £t £t £t deg/100ft deg/100ft deg/100ft
6775.00 3.6400 1644500 142.98 31137 6734 .83 -145.15 424 .69 42.00 7.85 T.79 -48.29
6818 .00 7.0300 1702800 139.07 31218 6777 .64 -141.24 428 68 43.00 7.97 7.88 13.56
6861 .00 11.0300 171.1400 13241 313206 6820.09 -134.59 43543 43.00 931 9.30 2.00
6903 .00 14.1800 1720700 123.34 314 .59 6B61.08 -125.53 444 .59 42.00 7.52 7.50 2.21
6946 .00 16.9500 1761800 111.86 31573 6902 .50 -114.07 45612 43.00 6.93 6.44 9.56
6988 .00 19.3900 1761200 98.80 316.61 6942 40 -101.01 46922 42.00 5.81 5.81 -0.14
7031.00 22.5900 1752600 83.44 31778 6982 .54 -B85.606 484 .62 43.00 7.48 7.44 -2.00
F074 .00 25.5700 1772200 65.94 31891 F021.79 -68.16 50216 43.00 7.17 6.93 4.56
7116.00 29.0300 177.5900 46.70 31978 7059.11 -48.93 52142 42.00 B.25 8.24 0.88
7159.00 32.8400 178.6200 24.61 320.50 7095.99 -26.85 543.52 43.00 .95 5.86 2.40
7201.00 36.4800 179.0800 0.73 32098 7130.53 -2.97 56740 42.00 5.69 B5.67 1.10
7244 .00 39.7600 179.5500 -25.81 321.29 7164 .35 23.56 59394 43.00 7.66 7.63 1.09
7287 .00 43 5700 1798900 -54.39 32143 719647 52.14 62252 43.00 5.88 5.86 0.79
7329.00 46.8300 180.5200 -84.18 32131 7226.06 81.94 65232 42.00 7.83 T.76 1.50
7372.00 50.5100 181.1900 -116.46 32083 7254 .45 114.22 684 .60 43.00 B.od 8.56 1.56
7414 .00 53.8400 1814200 -149.62 320.07 7280.21 147.39 T1777 42.00 7.94 7.93 0.55
7457 .00 56.2500 1807800 -184.86 31940 7304 .84 182.62 753.01 43.00 5.74 5.60 -1.49
7500.00 59.2100 1799100 -221.21 31918 7327 .80 218.98 78937 43.00 7.09 6.88 -2.02
7542.00 ©2.9200 1778300 -257.95 31992 7348.12 25571 82612 42.00 9.84 8.83 -4.95
7585.00 67.9400 179.5100 -297.03 32082 7365.99 294.79 B65.21 43.00 12.20 11.67 3.91
7T628.00 733100 1794000 -337.58 321.20 738B0.25 335.33 Q05706 43.00 12.49 12.49 -0.26
F7670.00 78.6500 1798500 -378.32 32147 739042 376.06 946 .49 42.00 12.7¢6 12.71 1.07
7699.00 828000 1797400 -406.93 321.57 7395.09 404 .67 97511 29.00 14.32 14.31 -0.38
F7780.00 88 9800 1787800 -487.67 322.61 7400.90 48541 1055.86 831.00 772 7.63 -1.19
T7865.00 894700 178 8800 -572.65 324 35 7402.05 570.37 1140.85 85.00 0.59 0.58 0.12
7950.00 90.0600 1787600 -657.63 32610 F7402.40 ©55.34 1225.85 85.00 0.71 0.69 -0.14
B035.00 B9.60600 178.5700 -742.61 32808 7402.60 74030 1310.85 85.00 0.52 -0.47 -0.22
8120.00 90.0000 1794700 -827.59 329.53 7402 .86 825.27 1395.85 85.00 1.13 0.40 1.06
8205.00 90.9500 180.2300 -912.59 32076 740215 910.26 1480.84 85.00 1.43 1.12 0.89
B8376.00 90.6700 1794100 -1083.57 330.29 7399.73 1081 .24 1651 .82 171.00 0.51 -0.16 -0.48
8461 .00 90.8900 1789000 -1168.55 331.55 7398 .58 1166.21 173682 85.00 0.65 0.26 -0.60
8546.00 90.2700 179.0700 -1253.53 333.05 T397.72 1251.18 1821 .81 85.00 0.76 -0.73 0.20
B8631.00 90.6100 1804100 -1338.53 33344 7397 .06 1336.17 1906.81 85.00 1.63 0.40 1.58
B8716.00 89.6300 1783100 -1423.52 334 39 739688 1421.15 1991 .80 85.00 2.73 -1.15 -2.47
8801 .00 897200 1808600 -1508.50 335.00 7397 .37 1506.13 2076.79 85.00 3.00 0.11 3.00
8886.00 89.9000 1834600 -1593 .44 331.80 7397 .65 1591.08 2161.78 85.00 3.07 0.21 3.06
9056.00 9. 2000 1847600 -1762.99 319.62 7398 .90 1760772 2331.78 170.00 0.85 -0.38 0.76
9142 .00 89.5900 1851200 -1848.67 31221 739976 1846 .44 2417 .77 836.00 0.57 0.38 0.42
9227 .00 90.0300 183.6300 -1933 .42 30573 7400.04 1931.23 250277 85.00 1.83 0.52 -1.75
9312.00 90.1500 181.8800 -2015.31 301.64 7399 .91 2016.16 2587.76 85.00 2.06 0.14 -2.06
9397 .00 B9.6900 181.9000 -2103.27 298 .84 7400.03 2101.13 2672776 85.00 0.54 -0.54 0.02
9568 .00 888200 1792600 -2274.23 29711 F402.25 227210 284373 171.00 1.63 -0.51 -1.54
9653.00 59. 9000 1794300 -2359.22 298 .08 7403 .20 2357.08 292873 85.00 1.29 1.27 0.20
9738.00 90.3400 180.0200 -2444.21 29849 F7403.02 2442 .07 3013.73 85.00 0.87 0.52 0.69
9909.00 90.5800 1793000 -2615.20 299.50 7401 .65 2613.05 3184 .72 171.00 0.44 0.14 -0.42
9994 00 91.7200 1792800 -2700.18 300.56 7399.94 2698 .01 3269.70 85.00 1.34 1.34 -0.02
10079.00 91.0900 179.1500 -2785.14 30172 7397 .86 2782.97 3354 .67 85.00 0.76 -0.74 -0.15
10164.00 90.9200 1791500 -2870.12 30298 739637 2867 .94 3439.66 85.00 0.20 -0.20 0.00
10249.00 89 7800 1792500 -2955.11 30417 739585 2952 .92 3524 .66 85.00 1.35 -1.34 0.12
10419.00 90.4000 1798800 -3125.10 30540 739558 312290 3694 .66 170.00 0.52 0.36 0.37
Tie MD Incl Azim North East TVD VS Incr VS8  Crs Len DLS Build Turn
ft deg deg ft ft £t £t £t £t deg/100ft deg/100ft deg/100ft
10590.00 Q0.2700 17977900 -3296.10 30595 7394 .58 3293 88 3B65.65 171.00 0.09 -0.08 -0.05
10761.00 91.2000 1799800 -3467.08 30629 739239 3464 Bo 4036.64 171.00 0.56 0.54 0.11
10845.00 90.5500 180.0700 -3551.07 306.26 7391.10 3548 .85 4120.63 34.00 0.78 -0.77 0.11
10931.00 B9 7200 1804500 -3637.07 30587 7390.90 3634 .85 4206.63 86.00 1.06 -0.97 0.44
11016.00 90.4300 180.5600 -3722.07 30512 7390.79 3719.85 4291 .63 85.00 0.85 0.84 0.13
11101.00 90.0900 180.7900 -3807.06 30412 739040 3804 84 4376.62 85.00 0.48 -0.40 0.27
11186.00 89.9300 1807600 -3892.05 30297 7390.39 388984 4461 .62 85.00 0.19 -0.19 -0.04
11271.00 B9 . 90600 1809200 -3977.04 30172 739047 3974 84 4546.62 85.00 0.19 0.04 0.19
11356.00 884900 1803500 -4062.03 30078 7391 .62 4059.83 4631 .61 85.00 1.85 -1.73 -0.67
11526.00 90.1500 180.1000 -4232.01 30011 7393 .64 4229 81 4801 .60 170.00 0.99 0.98 -0.15
11611.00 90.4900 1798800 -4317.01 30013 739316 4314 .81 4886.59 85.00 0.48 0.40 -0.26
11696.00 90.3300 1802600 -4402.00 300.02 7392.56 4399 B0 4971 .59 85.00 0.49 -0.19 0.45
11781.00 89.2600 179.5500 -4487 .00 30016 7392 .86 4484 80 5056.59 85.00 1.51 -1.26 -0.84
11951.00 91.2700 1809500 -4656.99 29942 7392.07 465478 5226.57 170.00 1.44 1.18 0.82
12036.00 90.8300 180.6700 -4741.96 298 22 7390.52 473977 5311.506 85.00 0.61 -0.52 -0.33
12122.00 88.6100 180.1600 -4827 .95 297 .60 7390.94 4825.76 5397 .55 836.00 2.65 -2.58 -0.59
12292.00 89.3500 179.5000 -4997 .92 29810 739396 499572 5567 .52 170.00 0.58 0.44 -0.39
12450.00 90.8600 1792200 -5155.91 299 87 7393.67 5153.69 5725.52 158.00 0.97 0.96 -0.18
Projection to TD:
12506.00 90.8600 1792200 -5211.90 300.63 739283 5209.67 5781 .51 56.00 0.00 0.00 0.00




