Cathedral Energy Services
Survey Report

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

T

‘homas Parkinson: 0o ;

Site Position: Northing: . 625,613.82ysft  Latitude: 40° 12" 46.000 N

From: . Lat/Long Easting: 1,702,749.67usft  Longitude: 80° 33' 51.500 W
Position Uncertainty: 0.0 usft Slot Radius: 13-3/16" Grid Gonvergence: -0.68 °

“ 2" Thornas Parkinson BRK 8H- gen
40°12' 45,849 N

B

Well Position +N/-S 0.0 usft Northing: 625,598.76 usft

Latitude:

+EI-W 0.0 usft Easting: 1,702,735.40 usft Longitude: 80°33'51.682 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 1,160.0 usft

IGRF2010

Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0

100.0 5,350.0 Gyro 2 (HZ) Gyro Gyro
5,429.0 12,671.0 Survey #4 (HZ) MWD Geolink MWD
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0.0 0.00 0.00 00 00 0.0 0.0 0.00

100.0 0.23 285.71 100.0 0.1 0.2 0.1 0.23 0.23

200.0 0.18 299.70 200.0 0.2 0.5 0.4 0.07 -0.05

300.0 0.19 309.58 300.0 0.4 08 06 0.03 0.01 S L

400.0 0.20 318.52 400.0 0.6 -1.0 0.9 0.03 0.01 R EC E i V’E: D

500.0 0.26 49.66 500.0 0.9 -1.0 1.2 0.33 0.06

600.0 1.29 77.62 600.0 1.3 0.3 1.1 1.07 1.03 Qe

700.0 2.76 81.06 699.9 1.9 3.8 0.4 147 147 JUL 28 2015

800.0 4.70 87.72 799.7 2.4 10.2 14 1.98 1.94 A .

WV GEOLOGICAL SURVE
900.0 4.88 89.36 899.4 26 18.6 42 0.23 0.18 i =
MORGANTOWN, WV

1,000.0 4.87 88.50 999.0 2.8 27.1 7.1 0.07 -0.01
1,100.0 5.14 87.28 1,098.6 3.1 35.8 9.9 0.29 0.27
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1,200.0 562 8430 11982 38 45.2 12.6 0.56 0.48

1,300.0 573 81.87 1,207.7 5.0 55.0 15.0 0.26 0.11

1,400.0 5.59 81.49 1,397.2 6.4 64.7 17.2 0.14 -0.14

1,500.0 438 84.41 1,496.8 7.5 733 19.3 1.24 -1.21

1,600.0 3.16 91.57 1,596.6 7.8 79.9 21.3 1.31 -1.22

1,700.0 1.88 101.04 1,696.5 7.4 84.3 233 1.34 -1.28

1,800.0 1.56 103.16 1,796.5 6.8 87.2 24.9 0.33 -0.32

1,900.0 0.70 106.68 1,896.4 6.3 89.1 26.0 0.86 -0.86

2,000.0 0.17 118.18 1,996.4 6.1 89.8 26.5 0.53 -0.53

2,100.0 0.05 239.04 2,096.4 6.0 89.9 26.6 0.20 -0.12

2,200.0 0.18 287.47 2,196.4 6.0 89.7 26.6 0.15 0.13

2,300.0 0.35 284.57 2,296.4 6.1 89.3 26.3 0.17 0.17

2,400.0 0.28 294.06 2,396.4 6.3 88.8 - 25.9 0.09 -0.07

2,500.0 0.40 288.11 2,496.4 6.5 88.2 25.5 0.12 0.12

2,600.0 0.36 297.79 2,596.4 6.8 87.6 25.1 0.08 -0.04

2,700.0 0.40 292.52 2,696.4 7.0 87.0 24.6 0.05 0.04

2,800.0 0.43 302.11 2,796.4 7.4 86.4 24.1 0.08 0.03

2,900.0 0.47 302.40 2,896.4 7.8 85.7 23.4 0.04 0.04

3,000.0 0.46 303.90 2,996.4 8.2 85.0 22.8 0.02 -0.01

3,000 = 043 308.37 3,096.4 8.7 84.4 221 0.05 -0.03

3,200.0 0.48 301.79 3,196.4 9.1 83.7 21.5 0.07 0.05

3,300.0 0.54 310.38 3,206.4 97 83.0 20.7 0.10 0.06

3,400.0 0.60 308.57 3,396.4 10.3 82.3 19.9 0.06 0.06

3,500.0 0.60 327.01 3,496.4 1.1 81.6 18.9 0.19 0.00

3,600.0 0.80 348.72 3,506.4 12.2 81.1 17.7 0.33 0.20

3,700.0 0.82 347.93 3,696.4 136 80.9 16.3 0.02 0.02

3,800.0 0.59 332.13 3,796.4 147 80.5 15.1 0.30 -0.23

3,900.0 0.46 334.42 3,806.4 16.6 80.1 142 0.13 -0.13 @

4,000.0 0.36 354.66 3,996.4 16.2 79.9 13.5 0.17 -0.10 ' E CE f VE D

4,100.0 0.35 336.50 4,096.4 16.8 79.7 12.9 0.1 -0.01

4,200.0 0.43 355.30 4,196.3 17.5 796 12.2 0.15 0.08 JU L -

4,300.0 0.37 351.51 4,296.3 18.2 79.5 15 0.07 -0.06 2 6 20 13

4,400.0 0.36 355.80 4,396.3 18.8 79.4 10.9 0.03 -0.01

4,500.0 0.54 341.72 4,496.3 19.6 79.2 10.1 0.21 0.18 Wy GEOLOGICAL
,500. . . ,496. . . . . . MORGAN / SUR&/EV

4,600.0 0.54 333.96 4,596.3 20.4 78.9 9.2 0.07 0.00 TOWN, Wy :

4,700.0 0.49 328.20 4,696.3 21.2 78.4 8.3 0.07 -0.05

4,800.0 0.64 316.81 4,796.3 22.0 77.8 7.4 0.19 0.15

4,900.0 0.65 316.97 4,896.3 228 774 6.3 0.01 0.01

5,000.0 0.70 324.58 4,996.3 237 76.3 .52 0.10 0.05

5,100.0 0.67 329,56 5,096.3 24.7 75.7 4.0 0.07 -0.03

5,200.0 0.75 329.70 5,196.3 25.8 75.0 2.8 0.08 0.08 .

5,300.0 0.63 338.42 5,206.3 26.9 74.5 16 0.16 -0.12

5,350.0 0.48 339.71 5,346.3 27.3 743 1.1 0.30 -0.30 Last Gyro Survey @ 5350' MD

5429.0 0.20 338.30 54253 27.8 742 0.7 0.35 -0.35

5461.0 2.70 154.70 5,457.3 271 745 1.4 9.06 7.81

5492.0 570 153.80 5,488.2 25.1 755 36 9.68 9.68

5,524.0 8.20 151.40 5,519.9 217 77.3 7.5 7.86 7.81

5,555.0 11.60 148.60 5,550.5 17.1 79.9 127 11.07 10.97

5,587.0 14.60 147.00 5,581.6 10.9 838 19.8 9.44 9.38

5,618.0 17.50 147.50 5611.4 3.7 88.5 28.2 9.37 9.35

5,650.0 20.30 147.50 5,641.7 -5.0 94.0 38.4 8.75 8.75

5,681.0 22.70 148.90 5,670.5 147 100.0 49.5 7.92 7.74

5712.0 25.70 148.50 5,698.8 -255 106.6 62.0 9.69 9.68
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5,744, 28.40 5727.3 -37.9 114.2 76.4 8.44 8.44

5,776.0 31.60 147.50 5,755.0 -51.5 1227 92.1 1012 10.00

5,808.0 34.40 148.20 5781.9 -66.3 132.0 109.2 8.83 8.75

5,839.0 37.40 147.50 5,807.0 816 1416 127.0 9.77 9.68

5,870.0 4070 146.90 5,831.0 -98.1 152.2 146.1 10.71 10.65

5,902.0 45.00 145.40 5,854.5 -116.1 164.3 167.3 13.81 13.44

5,933.0 4910 145.00 5,875.6 -1347 177.3 189.3 13.26 1323

5,964.0 53.60 14560 5,895.0 1547 191.1 212.9 1459 1452

5,995.0 58.00 147.40 5,912.4 -176.0 205.2 237.9 1498 1419

6,026.0 62.10 148.30 5,927.9 -198.8 2195 264.2 1346  13.23

6,057.0 66.10 148.70 5,941.4 2225 234.1 2918 1296 12.90

6,089.0 69.50 148.60 5,953.5 247.8 249.5 320.8 1063  10.63

6,121.0 72.10 149.50 5,964.0 2738 265.0 350.5 8.55 8.13

6,153.0 74.80 150.60 5,973.1 -300.3 280.3 380.8 9.08 8.44

6,184.0 76.10 151.20 5,980.9 -326.5 294.9 4105 459 419

6,215.0 76.30 151.20 5,988.3 -352.9 309.4 4404 0.65 0.65

6,246.0 78.10 152.30 5,995.2 -379.6 3237 470.4 6.76 5.81

6,277.0 80.10 152.60 6,001.0 -406.5 337.8 500.6 6.52 6.45

6,308.0 82.80 153.00 6,005.7 -433.8 351.8 531.1 8.80 8.71

6,339.0 85.00 152.30 6,008.9 -461.2 366.0 561.7 7.44 7.10

6,371.0 87.00 152.40 6,011.2 -489.5 380.8 593.4 6.26 6.25

6,402.0 89.30 152.60 6,012.2 -516.9 395.1 624.2 7.45 7.42

6,433.0 89.90 152.80 6,012.4 5445 409.3 655.0 2.04 1.94

6,496.0 90.10 152.40 6,012.4 -600.4 4383 7176 0.71 0.32

6,621.0 88.90 151.90 6,013.5 710.9 4967 8417 1.04 -0.96

6,747.0 89.30 149.50 6,015.5 -820.8 558.3 966.4 1.93 0.32

6,873.0 89.10 149.00 6,017.2 -929.1 622.8 1,090.5 0.43 -0.16

6,997.0 89.30 150.70 6,019.0  -1,036.3 685.0 1,212.9 1.38 0.16

7,122.0 90.00 151.80 6,019.7  -1,145.9 7452 1,336.8 1.04 0.56

7,247.0 89.50 154.50 6,0203  -1,257.4 801.6 1,461.1 2.20 -0.40

7,374.0 89.00 157.70 6,021.9  -1,3735 853.0 1,587.9 2.55 -0.39

7,499.0 89.40 159.90 6,0237  -1,490.0 898.2 1,712.9 1.79 0.32 R E C
7,625.0 89.60 159.20 6,0248  -1,608.0 942.3 1,838.9 0.58 0.16 E i \/ E D
7,750.0 89.00 161.10 6,0263  -1,7256 984.7 1,963.9 1.59 -0.48

7,875.0 88.70 161.30 6,028.8  -1,843.9 1,025.0 2,088.7 0.29 0.24 JUL 26 20’3
8,000.0 89.40 160.00 6,0309  -1,9618 1,066.4 2,2137 1.18 0.56 Wy

8,124.0 89.70 158.30 6,031.9  -2,077.7 1,110.5 2,337.7 1.39 0.24 GEOLDG ic
8,250.0 89.50 158.70 6,0327  -2,194.9 1,156.7 2,463.7 0.35 -0.16 MORGANT {‘U. SFURVQY
8,376.0 89.70 158.40 6,033.6  -2,3122 1,202.8 2,589.7 0.29 0.16 “NTOwWN, Wy
8,502.0 89.70 156.30 6,034.3  -2,4285 1,251.3 2,715.6 1.67 0.00

8,628.0 89.00 157.30 6,035.7  -2,544.3 1,300.9 2,841.5 0.97 -0.56

8,755.0 89.50 158.10 6,037.4  -2,661.8 1,349.1 2,968.4 0.74 0.39

8,879.0 89.30 157.90 6,038.7  -2,776.7 1,395.6 3,092.4 0.23 -0.16

9,005.0 89.50 158.80 6,040.0  -2,893.8 1,442.0 3,218.4 0.73 0.16

9,130.0 89.60 157.70  6,041.0  -3,009.9 1,488.4 3,343.4 0.88 0.08

9,256.0 89.80 157.90 6,0416  -3,126.6 1,536.0 3,469.4 0.22 0.16

9,381.0 89.70 158.40 6,042.2  -3,2428 1,582.5 3,504.3 0.41 -0.08

9,508.0 89.40 159.20 6,0432  -3,361.0 1,628.4 37213 0.67 -0.24

9,634.0 89.20 160.70 6,0447  -3,479.3 1,671.6 3,847.3 1.20 0.16

9,760.0 90.30 161.80 6,0453  -35987  1,7121 3,973.2 1.23 0.87

9,884.0 90.00 160.90 6,044.9  -3716.1 1,751.8 4,097.1 077 -0.24
10,009.0 89.00 160.80 6,0460  -3,834.2 1,792.8 4,222.0 0.80 -0.80

10,135.0 88.60 160.50 6,048.7  -3,953.1 1,834.5 4,347.9 0.40 -0.32
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10,259.0 88.20 160.90 6,0521  -4,070.1 1,875.5 4,471.8 0.46 -0.32
10,385.0 88.90 160.00 6,0553  -4,188.8 1,917.6 4,597.8 0.90 0.56
10,512.0 89.20 158.40 6,0574  -4307.5 1,962.7 47247 1.28 0.24
10,639.0 89.00 158.00 6,054  -4,4254  2,009.9 48517 0.35 -0.16
10,764.0 89.30 159.10 6,061.3  -45417 20556 4,976.7 0.91 0.24
10,888.0 90.20 157.80 6,061.8  -4,657.0 2,101.1 5,100.7 1.28 0.73
11,014.0 89.50 158.90 6,0621  -4,774.1 2,147.6 5,226.7 1.03 -0.56
11,139.0 90.90 158.00 6,061.7  -4,8904  2,193.5 5,351.6 1.33 112
11,264.0 90.40 158.40 6,060.3  -50064 22399 5,476.6 0.51 -0.40
11,392.0 89.00 158.70 6,061.0 -51256 22867 5,604.6 112 -1.09
11,518.0 88.30 158.40 6,063.9 -52428 23328 5,730.6 0.60 -0.56
11,643.0 88.90 157.10 6,067.0  -5358.5  2,380.1 5,855.5 1.15 0.48
11,770.0 91.40 157.30 6,066.6  -54755  2,429.3 5,982.4 1.97 1.97
11,894.0 91.40 157.40 6,063.6  -5580.9  2477.1 6,106.3 0.08 0.00
12,021.0 90.00 158.10 6,0621  -57075 25252 6,233.3 1.23 -1.10
12,146.0 89.70 157.50 6,0624  -58232 25724 6,358.3 0.54 -0.24
12,272.0 89.70 160.00 6,063.1  -59406  2,618.0 6,484.3 1.98 0.00
12,398.0 88.60 161.10 6,064.9  -6,0594  2,660.0 6,610.2 1.23 -0.87
12,523.0 88.80 159.90 6,067.8  -6,1772 27017 6,735.1 0.97 0.16
12,6230 °  88.40 160.60 6,070.2 -8271.3 27355 6,835.1 0.81 -0.40 Last Cathedral Survey @ 12623' MD
12,671.0 88.40 160.60 60715  -63165 27514 6,883.0 0.00 0.00 PTB @ 12671' MD

Thomas Parkinson BRK 0.00 360.00 6,072.1 -6,316.5 2,751.2 619,282.26 1,705,486.55 80° 33'15.268 W
- actual wellpath misses target center by 0.6usft at 12670.9usft MD (6071.5 TVD, -6316.5 N, 2751.4 E)
- Point

Thomas Parkinson BRK 0.00 360.00 6,082.1 -6,316.5 2,751.2 619,282.26 1,705,486.55 40° 11'43.753 N 80° 33' 15.268 W
- actual wellpath misses target center by 10.6usft at 12671.0usft MD (6071.5 TVD, -6316.5 N, 2751.4 E)
- Point

5,350.0 5,346.3 27.3 743 Last Gyro Survey @ 5350' MD
12,623.0 6,070.2 6,271.3 27355 Last Cathedral Survey @ 12623' MD
12,671.0 6,071.5 6,316.5 2,751.4 PTB @ 12671'MD
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