Cathedral Energy Services
Survey Report
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Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level

Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: West Virginia North 4701 Using geodetic scale factor

Site Position: Northing: 608,903.67 ysft  Latitude: 40.166779

From: . Lat/Long Easting: 1,698,737.19usft  Longitude: -80.577953
Position Uncertainty: 0.0 usft Slot Radius: 13-3/16" Grid Convergence: -0.69 °
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Well Position +N/-S 0.0 usft Northing: 608,903.67 usft Latitude: 40.166779

+E/l-W 0.0 usft Easting: 1,698,737.19 usft Longitude: -80.577953
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 1,340.0 usft
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. 1000 0.01 7.49 100.0 0.0 0.0 0.0 0.01 0.01
200.0 0.11 272.46 200.0 0.0 0.1 0.1 0.1 0.10
300.0 0.1 282.40 300.0 0.0 -0.3 0.1 0.02 0.00
400.0 0.16  310.94 400.0 0.2 0.5 0.3 0.08 0.05
500.0 0.26 344.05 500.0 0.5 -0.7 0.7 0.15 0.10 R E C E gv E {)
600.0 029  316.01 600.0 0.9 0.9 1.4 0.14 0.03
700.0 035  306.71 700.0 1.2 1.3 16 0.08 0.06
800.0 107 33583 800.0 23 1.9 28 078 072 AUG 13 2013
900.0 267 32417 899.9 5.0 37 6.0 1.64 1.60
1,000.0 444 32074 999.7 9.9 7.5 120 178 1.77 WV GEOLOGICAL SURVE?
1,100.0 578  313.83 1,099.3 16.4 -13.6 20.2 1.47 1.34 MORGANTOWR 14y
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1,200.0 582 31139  1,1988 232 -21.0 203 0.25 0.04
1,300.0 521 31513 1,2984 29.8 -28.0 38.0 071 -061
1,400.0 537 32116 1,397.9 36.7 -34.2 46.6 0.58 0.16
1,500.0 546 32084  1,497.5 44.0 -40.1 55.6 0.09 0.09
1,600.0 8.04 32246  1,597.0 51.8 -46.3 65.2 0.60 0.58
1,700.0 670 32160  1,696.4 60.6 -53.1 75.8 0.67 0.66
1,800.0 426 31436  1,795.9 67.8 -59.4 84.8 253 244
1,900.0 242 30431  1,8957 715 -63.8 89.9 192 -1.84
2,000.0 0.88 28388  1,9957 72.9 -66.3 92.1 162 -154
2,100.0 0.99 28532  2,0057 733 -67.9 93.1 0.1 0.11
2,200.0 1.09 27645 21957 737 -69.7 94.1 0.19 0.10
2,300.0 097 27827  2,2956 73.9 1.4 94.9 012 012
2,400.0 092 29547  2,3956 744 730 95.9 029  -005
2,500.0 0.09  207.01 24956 75.1 745 97.2 0.07 0.07
2,600.0 110 20422 25956 75.9 -76.1 98.5 0.12 0.1
2,700.0 1.00 28838  2,6956 76.6 -77.9 99.7 015  -0.10
2,800.0 0.86 29081 27956 77.1 794 100.8 015  -0.14
2,900.0 081 20854  2,8956 7 -80.7 101.8 012 -0.05
30000 070 30820 29955 784 -81.8 102.9 017 o.M
©3,100.0 0.76 30316 38,0955 79.2 -82.8 104.0 0.09 0.06
3,200.0 0.86 29134 31955 79.8 -84.1 105.0 0.19 0.10
3,300.0 072 29163  3,2955 80.3 -85.4 106.0 014 014
3,400.0 065 28458  3,3955 80.7 -86.5 108.7 011 -0.07
3,500.0 0.66  283.57  3,4955 81.0 -87.6 107.4 0.02 0.01
3,600.0 0.68 29248  3,5955 81.3 -88.7 108.1 0.11 0.02
3,700.0 062 30047  3,6955 81.8 -89.7 109.0 011 -0.06
3,800.0 0.80 30564 37955 82.5 -90.8 110.0 0.19 0.18
3,900.0 078 30869 38955 833 -91.9 11.2 005  -002
4,000.0 078 30245  3,9955 84.1 -93.0 12.3 0.08 0.00
4,100.0 078 30224  4,0055 84.8 -94.1 113.4 0.00 0.00
4,200.0 0.72 20813  4,1955 85.5 -95.3 14.4 008  -0.06 R E C E !V!: @
4,300.0 0.68  289.97  4,2954 86.0 -96.4 115.3 011 -0.04 -
4,400.0 063 27888  4,3954 86.3 -97.5 116.0 014  -0.05
4,500.0 0.54 27666  4,495.4 86.4 -98.5 116.5 009  -0.09 AUG 13 2013
4,600.0 0.86 28824  4,5054 86.7 -99.7 17.2 0.35 0.32
4,700.0 085 29755  4,6954 87.3 -101.0 18.2 014  -0.01 WV GEOLOGICAL § URYEY
4,800.0 0.61 317.40 47954 88.0 -102.1 119.3 0.35 0.24 : MORGANTCWN, wn/
4,900.0 067 30743 48954 88.8 -102.9 120.3 0.13 0.06 i
5,000.0 0.86 29030  4,995.4 89.4 -104.0 1213 0.30 0.19
5,100.0 0.89 28372  5,0054 89.8 1055 122.2 0.10 0.03
5,200.0 091 30201 51954 90.4 -106.9 123.3 0.29 0.02
5,300.0 065 30364 52054 91.2 -108.1 124.4 026  -0.28
5,335.0 058  297.53 53304 91.4 -108.4 1247 027  -0.20 LastGyro Survey @ 5,335' MD
5,361.0 030 28820 53563 91.5 -108.6 124.9 111 -1.08
5,424.0 220 23120 54193 - 90.8 -109.7 1246 3.26 3.02
5,455.0 510 23190  5450.3 89.5 111.2 124.0 9.36 9.35
5,487.0 8.40  233.00 54820 87.2 “114.2 123.0 1032 10.31
5,518.0 1210 23160 55125 83.9 -118.6 121.4 1196 11.94
5,549.0 1490 23200 55427 794 1243 119.4 2.04 9.03
5,581.0 1870 23390 55733 73.8 -131.6 116.9 1200  11.88
5,612.0 2120 23570 56024 67.7 -140.3 14.4 8.30 8.06
5,643.0 2500 23790 56310 61.1 -150.5 11.9 1257 1226
5,675.0 2860 23910 56595 53.6 -162.8 109.4 138 1125
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5,706.0

32.60

D

239.70 5,686.2 455 -176.4 108.9 12.94 12.90
5,738.0 37.10 238.50 5712.4 36.1 -192.0 103.9 14.22 14.06
5,770.0 41.90 239.20 5,737.1 256 -209.5 100.5 15.06 15.00
5,801.0 46.50 239.50 5,759.3 146 -228.1 97.1 14.85 14.84
5.833.0 51.40 240.20 5,780.4 25 -248.9 93.4 15.40 15.31
5,865.0 54.60 240.20 5,799.6 -10.2 2714 89.7 10.00 10.00
5,896.0 58.00 239.80 5,816.8 -23.1 293.4 85.9 11.02 10.97
5,928.0 61.60 239.70 5,832.9 -37.0 317.3 81.7 11.25 11.25
5,960.0 63.30 240.10 5,847.7 -51.3 -341.9 77.4 5.43 5.31
5,991.0 63.60 240.40 5,861.6 -65.0 -365.9 73.4 1.30 0.97
6,023.0 64.10 240.90 5,875.7 -79.1 -391.0 69.5 210 1.56
6,055.0 65.00 240.80 5,889.4 -93.2 4162 65.6 2.83 2.81
6,087.0 65.30 241.60 5,902.9 -107.2 -441.6 61.9 245 0.94
6,119.0 65.80 242.00 5,916.1 -120.9 -467.3 58.5 1.93 1.56
6,151.0 66.40 242.00 5,929.1 1347 -493.1 55.2 1.88 1.88
6,182.0 67.10 242,50 5,941.3 -147.9 -518.4 52.1 270 2.26
6,213.0 68.20 24410 5,953.1 -160.8 -544.0 495 5.95 3.55
6,244.0 68.50 246.40 5,964.5 -172.9 -570.1 47.8 6.96 0.97
6,275.0 67.60 248.80 5,976.1 -183.8 -596.7 47.3 7.75 -2.90
6,306.0 65.90 252.30 5,088.4 -193.3 -623.6 48.3 1.73 -5.48
6,337.0 63.80 255.50 6,001.5 -201.1 -650.5 51.0 11.54 6.77
6,369.0 62.80 259.80 6,015.9 -207.2 -678.4 55.5 12.40 -3.13
6,400.0 63.20 263.30 6,030.0 -211.3 7057 61.7 10.14 1.29
6,431.0 63.70 266.60 6,043.9 2137 7334 69.6 9.66 1.61
6,463.0 63.50 270.10 6,058.1 -214.5 -762.0 79.3 9.82 -0.63
6,494.0 63.10 272.70 6,072.0 -213.8 7897 90.0 7.60 1.29
6,525.0 61.90 275.40 6,086.3 . -211.9 -817.1 101.9 8.64 -3.87
6,556.0 62.80 279.50 6,100.7  -2083 -844.3 115.1 12.07 2.90
6,587.0 65.20 284.00 6,114.3 -202.7 -871.6 130.4 15.17 7.74
6,618.0 66.50 287.90 6,127.0 -194.9 -898.8 147.6 12.22 4.19
6,649.0 67.10 290.80 6,139.2 -185.4 9257 166.2 8.81 1.94
6,680.0 67.80 292.90 6,151.1 -174.8 -952.2 185.9 6.65 2.26
6,711.0 68.80 295.80 6,162.6 -162.9 9785 206.5 9.27 3.23
6,743.0 68.70 298.70 6,174.2 -1493  -1,005.0 228.9 8.45 -0.31
6,774.0 69.10 301.50 6,185.3 -134.8  -1,030.0 251.6 8.52 1.29
6,805.0 70.60 303.80 6,196.0 1194  -1,054.5 275.2 8.48 484
6,836.0 72.70 307.20 6,205.8 -102.0  -1,078.4 299.8 12.42 6.77
6,867.0 74.50 311.00 6,214.5 -832  -1,101.5 3257 13.11 5.81
6,897.0 74.80 312.70 6,222.5 639  -1,123.1 351.6 5.56 1.00
6,928.0 76.90 316.70 6,230.1 428  -1,144.4 379.1 14.23 6.77
6,958.0 78.30 320.50 6,236.5 208  -1,163.8 406.6 13.22 467
6,990.0 80.20 323.30 6,242.5 39  -1,1832 436.7 10.45 5.94 R E C E § VE
7.022.0 81.20 325.30 6,247.6 296  -1,201.6 467.3 6.91 3.13
7,053.0 84.00 327.50 6,251.6 552  -1,218.6 497.4 11.45 0.03
7,085.0 8600 32910  6,254.4 823  -1,2354 528.8 799 625 AUG 13 2013
7.116.0 88.20 331.50 6,256.0 109.2  -1,250.7 550.4 10.49 7.10
7,148.0 90.60 334.50 6,256.3 1377  -1,265.2 591.2 12.00 7.50 wyv GEOLOGICAL SURVEY
7,180.0 91.20 337.60 6,255.8 1669  -1,2782 623.2 9.87 1.88 MORGANTOWN, W
7.242.0 90.80 339.70 6,254.7 2247  -1,3008 685.2 3.45 -0.65
7,306.0 91.10 338.10 6,253.7 2844  -1,3238 749.2 2.54 0.47
7,368.0 90.20 339.20 6,253.0 3421  -1,346.4 811.2 2.29 -1.45
7,494.0 92.60 340.30 6,249.9 460.3  -1,390.0 937.1 210 1.90
7,621.0 92.20 341.20 6,244.6 580.1  -1,431.8 1,063.9 0.77 -0.31
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-1,724.4

-1,770.1
-1,817.1
-1,864.4
41,9126

-1,960.3

-2,008.5
-2,054.9
2,101.4
2,147.1
-2,193.2

-2,240.2
-2,287.8
22,3355
-2,382.5
2,428.5

2,474.1
-2,518.0
-2,561.9
-2,607.4
-2,653.1

-2,698.6
-2,742.3
-2,788.1
2,834.7
-2,882.0

-2,929.0
2,975.5
-3,022.6
-3,034.6
-3,046.8

-3,050.1
-3,071.1
-3,119.1
-3,165.8
-3,211.8

-3,256.2
-3,301.1
-3,345.0
-3,380.7
-3,436.1

-3,481.0
3,525.7
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-0.24

0.54
-1.45
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Last Cathedral Survey @ 15302' MD
Projection to Bit @ 15356' MD
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Larry Ball OHI 1H PBHL 0.00 360.00  6,193.1 7,784.3 -4,243.2 616,687.86 1,694,494.04 40.188005 -80.593473
- actual wellpath misses target center by 20.3usft at 15355.9usft MD (6173.1 TVD, 7781.7 N, -4245.5 E)
- Point

Larry Ball OHi 1H PBHL 0.00 360.00 6,152.5 7,784.3 -4,243.2 616,687.86 1,694,494.04 40.188005 -80.593473
- actual welipath misses target center by 20.8usft at 15356.0usft MD (6173.1 TVD, 7781.8 N, -4245.5 E)
- Paint

Larry Ball OHI 1H PBHL 0.00 360.00 6,191.2 7,784.3 -4,243.2 616,687.86 1,694,494.04 40.188005 -80.593473
- actual wellpath misses target center by 18.5usft at 15356.0usft MD (6173.1 TVD, 7781.8 N, -4245.5 E)
- Point

Larry Ball OHI 1H PBHL 0.00 360.00 6,177.6 7,784.3 -4,243.2 616,687.86 1,694,494.04 40.188005 -80.593473
- actual wellpath misses target center by 5.7usft at 15356.0usft MD (6173.1 TVD, 7781.8 N, -4245.5 E)
- Point )

Larry Ball OHI 1H PBHL 0.00 360.00 6,142.2 7,784.3 -4,243.2 616,687.86 1,694,494.04 40.188005 -80.593473
- actual wellpath misses target center by 31.1usft at 15356.0usft MD (6173.1 TVD, 7781.8 N, -4245.5 E)
- Point

Larry Ball OHI 1H PBHL 0.00 360.00 6,208.3 7,784.3 -4,243.2 616,687.86 1,694,494.04 40.188005 -80.593473
- actual wellpath misses target center by 35.4usft at 15354.6usft MD (6173.2 TVD, 7780.5 N, -4245.1 E)
- Point

Larry Ball OHI 1H PBHL 0.00 360.00 6,132.2 7,784.3 -4,243.2 616,687.86 1,694,494.04 40.188005 -80.593473
-~ actual wellpath misses target center by 41.0usft at 15356.0usft MD (6173.1 TVD, 7781.8 N, -4245.5 E)
- Point

5,335.0 5,330.4 91.4 1084 Last Gyro Survey @ 5,335' MD
15,302.0 6.177.7 7,730.9 42282 Last Cathedral Survey @ 15302 MD
15,356.0 6.173.1 7.781.8 42455 Projection to Bit @ 15356' MD
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