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Survey Report

Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504
Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1009.00usft JUL 2 3
Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft 20’8
Well: Thomas Fowler 504 North Reference: Grid Wy D
i . . ind Curvatu Envira eDaﬂmenf f
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature ronmenta) Prot of
Design: Surveys Original Hole Database: DB_Jul2216dt_v14 ection
Project Lincoln County, West Virginia UTM83
Map System: Universal Transverse Mercator System Datum: Mean Sea Level
Geo Datum: NADB3 West Virginia - HARN
Map Zone: Zone 17N (84 Wio 78 W)
Site Thomas Fowler
Site Position: Northing: 4,231,726.00 m Latitude: 38° 13' 46.7455 N
From: Map Easting: 416,504.00 m Longitude: B1° 57' 14,3305 W
Position Uncertainty: 0.00 usft Slot Radius: 13-3f6 " Grid Convergence: -D.59
Well Thomas Fowler 504
Well Position +N/-5 0.00 usft Northing: 4,231,726.00 m Latitude: 38" 13'46.7455 N
+EI-W 0.00 usft Easting: 416,504.00 m Longitude: 81" 57'14.3305 W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 1,003.00 usft
Wellbore Original Hole
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
(W] ) (nT)
HDGM 6/27/2018 -8.35 65.60 51,470.70000000
Design Surveys Original Hole
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-S +EI-W Direction
(usft) {usft) (usft) *)
0.00 0.00 0.00 88.00
Survey Program Date 7/2/2018
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
600.00 2,760.00 MWD (Original Hole) MWD OWSG MWD - Standard
2,824.00 2,824.00 Projection (Original Hole) MWD OWSG MWD - Standard
Survey
Measured Vertical Vertical Dogleg Build Tumn
Depth Inclination Azimuth Depth +NJ-S +E/-W Section Rate Rate Rate
(usft) ) *) (usft) (usft) (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
600.00 1.10 137.34 599.96 -4.24 3.80 3.75 0.18 0.18 0.00
MWD surveys
630.00 0.91 130.32 629.96 -4.60 4.28 412 0.75 -0.63 -23.40
660.00 1.58 104.20 659.95 -4.88 4.88 4,60 2.87 223 -87.07
680.00 2.10 98.15 689.94 -5.04 5.81 563 1.85 1.73 -20.17
720.00 3.34 84,95 719.90 -5.19 7.22 7.04 4.16 4.13 -10.67
750.00 4.21 B7.06 749.84 -5.21 9.18 9.01 3.37 2.80 -26.30
780.00 477 B2.88 779.74 -5.00 11.53 11.35 2.16 1.87 -13.93
810.00 6.11 83.91 809.61 -4,67 14.36 14.18 4.48 447 3.43
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Survey Report

’;‘
PRODIRECTIONAL

RECEIVED
Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504 Office of Oil and Gas
Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1009,00usft
Site: Thomas Fowler MD Reference: RKB=1003+5 @ 1008.00usft JUL 23 2018
Well: Thomas Fowler 504 North Reference: Grid
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature WV Department of
Design: Surveys Original Hole Database: DB_Jul2216dt_v14 Environmental Protection
Survey
Measured Vertical Vertical Dogleg Build Tumn
Depth Inclination Azimuth Depth +NI-S +EI-W Section Rate Rate Rate
(usft) *) *) (usft) (usft) (usft) (usft) (“*/100usft)  (°/100usft) (°/100usft)
B40.00 7.19 B4.49 839.41 -4.32 17.81 17.65 3.61 3.60 1.83
870.00 B8.41 B5.43 B869.13 -3.97 21.87 21.72 4.08 4.07 313
800.00 9.82 86.56 898.75 -3.64 26.61 26.47 4.74 4.70 .77
830.00 11.35 B7.97 928.24 -3.38 azn 31.87 517 5.10 4,70
960.00 12.22 82.73 9857.61 -3.43 38.23 38.00 4,35 2.90 15.87
880.00 13.57 98.35 0886.85 -4.09 44,89 44.72 6.14 4.50 18.73
1,020.00 14.79 89.58 1,015.93 -5.24 52.15 51.83 4.19 4.07 4.13
1,050.00 16.45 99.06 1,044.83 -6.55 60.12 59.85 5.55 5.53 -1.77
1,080.00 17.38 98.04 1,073.53 -7.84 68.75 68.44 320 3.13 -3.40
1,110.00 18.71 96.73 1,102.05 -9.03 77.897 77.61 4.60 4.40 -4,37
1,140.00 19.65 96.77 1,130.38 -10.19 87.76 87.35 3.13 3.13 0.13
1,170.00 20.23 96.22 1,158.59 -11.35 87.92 97.47 2.03 1.93 -1.83
1,200.00 21.41 95.68 1,186.63 -12.45 108.53 108.03 3.08 3.93 -1.80
1,230.00 2242 94.71 1,214.46 -13.47 118.68 118.14 3.58 337 -3.23
1,260.00 23.14 92.84 1,242.12 -14.23 131.27 130.69 3.40 2.40 -6.23
1,290.00 23.93 90.80 1,269.62 -14.60 143.24 142.64 3.78 2,63 -6.80
1,320.00 23.78 80.48 1,297.06 -14.74 155.37 154.76 0.66 -0.50 -1.07
1,350.00 2475 89.34 1,324.41 -14.72 167.70 167.08 3.59 3.23 -3.80
1,380.00 25.01 88,38 1,351.63 -14.47 180.32 179.70 1,60 0.87 -3.20
1,410.00 25.04 B7.39 1,378.81 -14.00 193.00 182.39 1.40 0.10 -3.30
1,440.00 25.31 B7.59 1,405.96 -13.44 205.75 205.15 0.94 0.90 0.67
1,470.00 25,60 BB.64 1,433.05 -13.02 218.64 218.05 1.79 0.97 3.50
1,500,00 25.73 89.80 1,460.09 -12.84 231.63 231,04 1.73 0.43 3.87
1,530.00 26.06 89,39 1,487.08 -12.75 244,73 244,13 1.25 1.10 -1.37
1,560.00 27.10 88,78 1,513.80 -12.53 258.15 257,55 3.58 3.47 -2.03
1,500.00 27.54 88.37 1,540.56 -12.19 271.91 271.32 1,60 1.47 -1.37
1,620.00 27.40 BB.44 1,567.18 -11.80 285.75 28516 0.48 -0.47 0.23
1,650.00 27.28 88.08 1,593.82 -11.38 2099.52 298.94 0.66 -0.37 -1.20
1,680.00 27.25 88.26 1,620.49 -10.95 313.28 31269 0.31 -0.13 0.60
1,710.00 27.43 86.94 1,647.14 -10.37 327.02 326.46 2.1 0.60 -4.40
1,740.00 27.86 86.31 1,673.71 -8.55 340.92 340.38 1.73 1.43 -2.10
1,770.00 28.59 85.92 1,700.15 -8.59 355.08 354,56 2.51 2.43 -1.30
1,800.00 27.59 86.62 1,726.61 -7.67 269.17 368.68 3.51 -3.33 2.33
1,830.00 26.44 86.68 1,753.34 -6.87 382.77 382.30 3.83 -3.83 0.20
1,860.00 2575 87.08 1,780.28 -6.15 395.85 305.49 237 -2.30 1.33
1,800.00 25.10 86.32 1,807.37 -5.41 408.81 408.37 242 -217 -2.53
1,820.00 2565 88.37 1,834.48 -4.82 421.65 421,22 3.45 1.83 6.83
1,850.00 26.93 88.59 1,861.38 -4.47 434,93 434,51 4.28 4,27 0.73
1,880.00 27.45 00.44 1,888.06 -4.35 44B8.64 448.21 i3 1.73 6.17
2,010.00 27.42 60.78 1,914,698 -4.50 462.46 462.02 0.53 -0.10 1.13
2,040.00 28.15 90.73 1,841.23 -4.68 476.44 475.99 2.43 2.43 -0.17
2,070.00 28.71 90.80 1,867.61 -4,87 4980.72 480.25 1.87 1.87 0.23
2,100.00 28.36 90.63 1,993.97 -5.05 505.05 504,57 1,20 -1.17 -0.57
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Survey Report

P PRODIRECTIONAL

Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504

Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1009.00usft

Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1008.00usft

Well: Thomas Fowler 504 North Reference: Grid

Wellbore: Original Hole Survey Calculation Method: Minimum Curvature

Design: Surveys Original Hole Database: DB_Jul2216dt_v14

Survey

Measured Vertical Vertical Dogleg Build Tum
Depth Inclination Azimuth Depth +NI-S +E/-W Section Rate Rate Rate
(usft) ) ) (usft) (usft) (usft) (usft) (*100usft)  (*/100usft) (°/100usft)
2,130.00 27.97 80.36 2,020.41 =517 518.1 518.72 1.37 -1.30 -0.80
2,160.00 28.62 89.81 2,046.83 -5.19 533.43 532.93 233 217 -1.83
2,180.00 28.78 88.61 2,073.15 -5.00 547.84 547.33 1.99 0.53 -4.00
2,220.00 29.11 B87.51 2,099.40 -4.50 562.35 561.85 2.09 1.10 -3.67
2,250.00 29.59 86.31 2,125.55 -3.71 577.03 576.55 2.53 1.60 -4.00
2,280.00 30.20 86.29 2,151.56 =275 591.95 591.49 2.03 2.03 -0.07
2,310.00 30.65 85.96 2177.42 -1.72 607.11 B606.68 1.80 1.50 -1.10
2,340.00 30.53 85.03 2,203.25 -0.52 622.33 621.93 1.63 -0.40 -3.10
2,370.00 29.18 B2.79 2,220.27 1.06 637.18 636.83 5.81 -4.47 -7.47
2,400.00 27.04 BO.67 2,255.73 3.08 651.17 E650.88 7.80 717 -7.07
2,430.00 24.41 B0.BB 2,282.75 517 664.02 663.79 B.77 -8.77 0.63
2,460.00 22,07 81.71 2,310.31 6.97 675.72 675.55 7.88 -7.80 2.83
2,490.00 22.10 86.02 2,338.11 B.18 686.92 686.79 5.40 0.10 14.37
2,520.00 22,50 88.48 2,365.87 8.72 698.29 698.17 338 1.33 B.20
2,550.00 23,15 91.47 2,393.52 B8.72 709.93 708.80 4.43 217 0.97
2,580.00 22.34 91.36 242119 8.43 721.52 721.38 2.70 -2.70 -0.37
2,610.00 21.64 B7.24 2,449.01 B.57 732.75 732,60 5.65 -2.33 -13.73
2,640.00 23.24 B2.25 2476.74 9,63 744.14 744,02 8.20 533 -16.63
2,670.00 25.51 B0.23 2,504.06 11.52 756.37 756.31 B.06 7.57 6.73
2,700.00 26.18 B0.O7 2,531.06 13.76 760.26 769.27 225 2.23 -0.53
2,730.00 24.38 77.73 2,558.19 16.22 7681.83 781.92 6.86 -6.00 -7.80
2,760.00 22.02 74.65 2,585.76 18.02 783.30 793.48 B.84 -7.87 -10.27
Survey @ 2760.00 MD 2585.76 TVD
2,824.00 22.02 74.85 2,645.09 25.28 B16.44 816.83 0.00 0.00 0.00
Survey projected to 2824.00 MD 2645.09 TVD
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +NI-S +EIMW
(usft) (usft) (usft) (usft) Comment
600.00 599,96 -4.24 3.80 MWD surveys
2,760.00 2,585.76 19.02 793.30 Survey @ 2760.00 MD 2585.76 TVD
2,824.00 2,645.09 25.38 816.44 Survey projected to 2824.00 MD 2645.08 TVD

RECEIVED
Office of Oil and Gas

"JUL 23 2018

Department of
Env\i?c\:fnme}?\tm Protection
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Survey Report - Geographic

.
P PRODIRECTIONAL

RECEIVED
Office of Oil and Gas
Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504
Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1009.00usft JU L 2 3 2018
Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft
Well: Thomas Fowler 504 North Reference: G!'x? WV Departm ent of
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature Environmental Protection
Design: Surveys Original Hole Database: DB_Jul2216dt_v14
Project Lincoln County, West Virginia UTM83
Map System: Universal Transverse Mercator System Datum: Mean Sea Level
Geo Datum: NADB3 West Virginia - HARN
Map Zone: Zone 17N (B4 Wto 78 W)
Site Thomas Fowler
Site Position: Northing: 4,231,726.00 m Latitude: 38° 13' 46.7455 N
From: Map Easting: 416,504.00 m Longitude: B1® 57" 14,3305 W
Position Uncertainty: 0.00 usft Slot Radius: 13-3/116 " Grid Convergence: -0.59 °
Well Thomas Fowler 504
Well Position +N/-S 0.00 usft Northing: 4,231,726.00 m Latitude: 38° 13'46.7455 N
+El-W 0.00 usft Easting: 416,504.00 m Longitude: 81° 57' 14.3305 W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 1,003.00 usft
Wellbore Original Hole
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
") ()} (nT)
HDGM 6/27/2018 -8.35 65.60 51,470.70000000
Design Surveys Original Hole
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-5 +E-W Direction
(usft) (usft) (usft) )
0.00 0.00 0.00 B88.00
Survey Program Date 7/2/2018
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
600.00 2,760.00 MWD (Original Hole) MWD OWSG MWD - Standard
2,824.00 2,824.00 Projection (Original Hole) MWD OWSG MWD - Standard
Survey
Measured Vertical Map Map
Depth Inclination  Azimuth Depth +N/-S +EI-W Northing Easting
(usft) (] ) (usft) (usft) (usft) (m) (m) Latitude Longitude
0.00 0.00 0.00 0.00 0.00 0.00 4,231,726.00 416,504.00 38" 13'46.7455 N B1® 57" 14.3305 W
600.00 1.10 137.34 589.96 -4.24 3.80 4,231,724.71 416,505.18 38* 13'46.7040 N B1° 57" 14.2810 W
MWD surveys
630.00 0.91 130.32 629.96 -4.60 4.28 4,231,724.60 416,505.30 38" 13' 46,7005 N B1° 57" 14.2762' W
660.00 1.58 104.20 659.95 -4.86 4.86 4,231,724.52 4186,505.48 38" 13'46.60B0 N 81° 57" 14.2689 W
680.00 2,10 88.15 689.94 -5.04 5.81 4,231,724.47 416,505.77 38" 13' 46,6963 N B1° 57" 14,2570 W
720.00 334 54.95 719.80 -5.19 7.22 4,231,724.42 416,506.20 38° 13'46.6949 N B1* 57" 14,2393 W
750.00 4.21 87.06 749.84 -5.21 9.19 4,231,724.42 418,506.80 38" 13' 46,6850 N B1® 57" 14.2146 W
780.00 4.77 B82.88 779.74 -5.00 11.53 4,231,724.48 416,507.51 38" 13'46.6973 N B1" 57" 14,1853 W
810.00 6.11 83.91 809.61 -4.87 14.36 4,231,724.58 416,508.37 38° 13'46.7008 N B1° 57" 14.14589 W
840.00 7.19 B4.49 839.41 -4,32 17.81 4,231,724.69 416,509.43 38" 13'46.7046 N B1° 57" 14,1067 W

7/2/2018 6:14:12AM

Page 1

COMPASS 5000.14 Build 85



:‘P PRODIRECTIONAL

Survey Report - Geographic

Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504 Ofﬁceft EF g%%% Gas
Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1009.00usft
Sito: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft JUL 23 2018
Well: Thomas Fowler 504 North Reference: Grid
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature WV Department of
Design: Surveys Original Hole Database: DB_Jul2216dt_vi4 Environmental Protection
Survey
Measured Vertical Map Map
Depth Inclination  Azimuth Depth +N/-S +EI-W Northing Easting
(usft) *) ) (usft) {usft) {usft) (m) {m) Latitude Longitude
B870.00 8.41 85.43 869.13 -3.97 21.87 4,231,724.79 416,510.66 38" 13'46.7085 N B1® 57' 14,0550 W
900.00 9.82 86.56 898.75 -3.64 26.61 4,231,724.89 416,512.11 38° 13'46.7122 N 81° 57" 13.0965 W
930.00 11.35 B7.97 928.24 -3.38 azn 4,231,724.97 416,513.79 38° 13'46.7154 N 81° 57' 13,8275 W
860.00 12.22 82,73 057.61 -3.43 38.23 4,231,724.98 416,515.65 38" 13'46.7155 N B1° 57" 13.8508 W
990.00 13.57 98.35 086.85 -4.08 44, 89 4,231,724.76 416,517.68 38° 13' 46.7096 N B1° 57' 13,7673 W
1,020.00 14.79 99,59 1,015,893 -5.24 52.15 4,231,724.41 416,519.80 38° 13' 46.6890 N 81° 57" 13.6761 W
1,050.00 16.45 99.06 1,044.83 -6.55 60,12 4,231,724.01 416,522.32 38° 13' 46.6869 N 81° 57' 13.5760 W
1,080.00 17.39 98.04 1,073.53 -7.84 68.75 4,231,723.61 416,524,085 38* 13'46.6750 N B1® 57" 13,4677 W
1,110.00 18.71 86.73 1,102.05 -0.03 77.97 4,231,723.25 416,527.76 38" 13'46.6641 N B1° 57" 13.3519 W
1,140.00 12,65 96.77 1,130.38 -10.19 87.76 4,231,722.80 416,530.75 38" 13' 46.6537 N 81°57'13.2201 W
1,170.00 20.23 96.22 1,158.59 -11.35 97.92 4,231,722.55 416,533.85 38° 13' 46.6433 N B1° 57" 13.1015W
1,200.00 21.41 05,68 1.186.63 -12.45 108.53 4,231,722.21 416,537.08 38" 13'46.6334 N B81° 57" 12,9684 W
1,230.00 22.42 94.71 1,214.46 -13.47 119.68 4,231,721.80 416,540.48 38" 13'46.6246 N 81° 57'12.8285 W
1,260.00 2314 92.84 1,242.12 -14.23 131.27 4,231,721.67 416,544,01 38° 13'46.6182 N B1° 57" 12.6832 W
1,200.00 23.93 90.80 1,269.62 -14.60 143.24 4,231,721.55 416,547.66 38° 13'46.6157 N 81° 57" 12,5330 W
1,320.00 23.78 80.48 1,207.06 -14.74 155.37 4,231,721.51 416,551.36 38" 13'46.6156 N 81" 57" 12,3810 W
1,350.00 24.75 B89.34 1,324.41 -14.72 167.70 4,231,721.52 416,555.11 38" 13'46.6171 N 81° 57' 12,2264 W
1,380.00 25.01 88.38 1,351.63 -14.47 180.32 4,231,721.60 416,558.96 38" 13' 46,6209 N B1° 57' 12,0683 W
1,410.00 25.04 87.39 1,378.81 -14.00 193.00 4,231,721.74 416,562.83 38" 13'46.6268 N B1° 57' 11,8004 W
1,440.00 25.31 87.59 1,405.86 -13.44 205.75 4,231,721.91 416,566.71 38" 13'46.6336 N B1° 57" 11,7486 W
1,470.00 25.60 88.64 1,433.05 -13.02 218.64 4,231,722.04 416,570.64 38° 13'46.6391 N B1® 57" 11.5881 W
1,500.00 25,73 89.80 1,460.09 -12.84 231,63 4,231,722.08 416,574.60 38" 13'46.6422 N B1° 57" 11.4253 W
1.530.00 26.06 89.39 1,487.08 -12.75 24473 4,231,722.12 416,578.59 38" 13'46.6444 N 81° 57" 11.2611 W
1,560.00 27.10 88.78 1,513.80 -12.53 258.15 4,231,722.19 416,582.68 38° 13'46.6479 N 81" 57" 11,0020 W
1,580.00 27.54 88.37 1,540.56 -12.19 271191 423172220 416,566,88 38" 13'46.6527 N B81° 57' 10,9204 W
1,620.00 27.40 88.44 1,567.18 -11.80 285.75 4,231,722.41 416,591.10 38" 13'46.6579 N 81° 57" 10.747T0 W
1,650.00 27.29 88.08 1,693.82 -11.38 299,52 4,231,722.53 416,595.29 38" 13' 46,6635 N 81° 57" 10.5744 W
1,680.00 27.25 88.26 1,620.49 -10.85 313.26 4,231,722.67 416,509.48 38" 13' 46,6602 N B1° 57 10.4023 W
1,710.00 27.43 86.94 1,647.14 -10.37 327.02 4,231,722.84 416,603.68 38" 13'46.6763 N B1® 57' 10,2288 W
1,740.00 27.86 86.31 1,.673.71 -9.55 340.92 4,231,723.09 416,607.91 38" 13' 46.6858 N 81° 57' 10.0557 W
1,770.00 28.59 B5.92 1,700.15 -8.59 355.08 4,231,723.39 416,612.23 3B° 13' 46.6968 N 81° 57' 9.8784 W
1,800.00 27.59 86.62 1,726.61 -7.67 369.17 4,231,723.67 416,616,52 38° 13'46.7073 N B1° 57" 0.7018 W
1,830.00 26.44 86.68 1,753.34 -6.87 382.77 4,231,723.91 416,620.67 38" 13'46.7166 N B1° 57" 9.5314 W
1,860.00 25.75 87.08 1,780.28 -8.15 395.95 4,231,724.13 416,624.69 38° 13'46.7250 N 81° 57' 9.3663 W
1,800.00 25.10 86.32 1,807.37 -5.41 408.81 4,231,724.36 416,628.60 38° 13'46.733T N 81* 57" 8.2052 W
1,920.00 2565 88.37 1,834.48 -4.82 421.65 4,231,724.54 416,632.52 38° 13'46.7408 N 81° 57'9.0443 W
1,850.00 26.83 B8.59 1,861.38 -4.47 434.83 4,231,724.64 416,636.57 38" 13'46.745T N B1* 57" 8.87T7TO W
1,880.00 27.45 90.44 1,888.06 435 448.64 4,231,724.68 416,640.74 38° 13'46.7482 N 81°57'8.7081 W
2,010.00 27.42 90,78 1,914.69 -4.50 462.46 4,231,724.63 416,644.56 38" 13'46.7481 N B1* 57" B.5328' W
2,040.00 28.15 90,73 1,041.23 -4,68 476.44 4,231,724.58 416,649,22 38" 13'4B6.74TT N B1° 57" 8.3575 W
2,070.00 28.71 90.80 1,967.61 -4.87 490.72 4,231,724.52 416,653.57 38° 13' 46,7473 N B1° 57'8.1785 W
2,100.00 28.36 90.63 1,093.87 -5.05 505.05 4,231,724.46 416,657.94 38° 13'46.7470 N 81° 57'7.9088 W
2,130.00 27.87 00.36 2,020.41 -5.17 519,21 4,231,724 .43 416,662.26 36° 13'46.7472 N 81° 57" 7.8213 W
2,160.00 28.62 89.81 2,046.83 -5.19 533.43 4,231,724.42 416,666,509 38° 13' 46,7485 N 81° 57" 7.6430 W
2,190.00 28.78 B8.61 2,073.15 -5.00 547.84 4,231,724.48 416,670.98 38" 13'46.7519 N 81° 57' 7.4625 W
2,220.00 29.11 87.51 2,099.40 -4.50 562.35 4,231,724.63 416,675.40 38° 13'46.7582 N 81° 57'7.2807 W
2,250.00 29.59 B6.31 2,125.55 -3.71 577.03 4,231,724.87 416,679.88 38" 13'46.7676 N 81" 57' 7.0867 W
2,280.00 30.20 86.29 2,151.56 -2.75 5681.85 4,231,725.17 416,684.43 38* 13'46.7786 N B1* 57" 6.9098 W
2,310.00 30.65 85.96 2,177.42 -1.72 607.11 4,231,725.48 416,689.05 38° 13' 46,7903 N B1°57'6.7190 W
2,340.00 30.53 85.03 2,203.25 -0.52 622.33 4,231,725.85 416,603.69 38" 13'46.B037 N B1* 57'6.5203 W
2,370.00 29.19 82.79 2,220.27 1.08 637.18 4,231,726.33 416,698.21 38° 13'46.8208 N 81° 57" 6.3434 W
2,400.00 27.04 80.67 2,255.73 3.08 651.17 4,231,726.94 416,702.48 38" 13'46.8423 N 81° 57 6.1683 W
2,430.00 24.41 80.86 2,282.75 517 664.02 4,231,727.58 416,706.39 38° 13'46.8643 N 81° 57°6.0074 W
2,460.00 22.07 81.71 2,310.31 6.97 675.72 4,231,728.13 416,709.96 38" 13'46,8832 N 81°57'5.8610 W
2,480,00 22,10 86.02 2,338.11 8.18 686.92 4,231,728.50 416,713.37 38" 13'46.8963 N B1° 57' 57207 W
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Survey Report - Geographic

/‘:'
y PRODIRECTIONAL

Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504
Project: Lincoln County, West Virginia UTMB83 TVD Reference: RKB=1003+6 @ 1009.00usft
Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft
Well: Thomas Fowler 504 North Reference: Grid
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature
Design: Surveys Original Hole Database: DB_Jul2216dt_v14
Survey
Measured Vertical Map Map
Depth Inclination  Azimuth Depth +N/-S +EI-W Northing Easting
(usft) (*) (*) (usft) (usft) (usft) (m) (m) Latitude Longitude
2,520.00 22.50 B88.48 2,365.87 8.72 698.29 4,231,728.66 416,716.84 38" 13'46.9028 N B81* 57' 5.5783 W
2,550.00 23.15 91.47 2,383.52 B.72 709.93 4,231,728.66 416,720.39 38° 13'46.9040 N B1* 57" 54324 W
2,580.00 22.34 81.36 242119 B.43 721.52 4,231,728.58 416,723.92 38" 13'46.8023 N B1* 57" 5.2870 W
2,610.00 21.64 B7.24 2,449.01 B.57 73275 4,231,728.62 416,727.34 38" 13'46.9048 N B1° 57" 5.1463 W
2640.00 23.24 B82.25 2,476.74 8.63 T44.14 4,231,728B.94 416,730.81 38" 13'46.9165 N B1* 57" 5.0037 W
2,670.00 25.51 80.23 2,504.06 11.52 756.37 4,231,729.52 416,734.54 38° 13'46.9364 N B1° 57" 4.B506 W
2,700.00 26.18 B0.07 2,531.06 13.76 769.26 4,231,730.20 416,738.47 38" 13' 46.9589 N B1" 57" 46803 W
2,730.00 24.38 T7.73 2,558.18 16.22 781.83 4,231,730.85 416,742.30 38" 13'46.9854 N B1° 57'4.5321 W
2,760.00 22.02 74.65 2,585.76 19.02 793.30 4,231,731.80 416,745.80 38° 13'47.0144 N B1° 57" 4.38B6 W
Survey @ 2760.00 MD 2585.76 TVD
2,824.00 22,02 74,65 2,645.09 25,38 B816.44 4,231,733.74 416,752.85 38° 13'47.0785 N B1° 57" 4.0993 W

Survey projected to 2824.00 MD 2645.08 TVD

Design Annotations

Measured
Depth
(usft)

600.00
2,760.00
2,824,00

Vertical
Depth
(usft)

500.96
2,585.76
2,645.09

Local Coordinates

+N/-S +El-W
(usft) ({usft)
-4.24 3.90
18.02
25,38

Comment

MWD surveys

783.30 Survey @ 2760.00 MD 2585.76 TVD
816.44 Survey projected to 2824.00 MD 2645.09 TVD

RECEIVED

Office of Oil and Gas

JuL 23 2018

Department of
Em\ri?rgnme%tai Protection
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Report

Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504
Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1000.00usft
Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft
Well: Thomas Fowler 504 North Reference: Grid
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature
Design: Surveys Original Hole Database: DB_Jul2216dt_v14
Project Lincoln County, West Virginia UTMB3
Map System: Universal Transverse Mercator System Datum: Mean Sea Level
Geo Datum: NADB3 West Virginia - HARN
Map Zone: Zone 17N (B4 Wto 78 W)
Site Thomas Fowler
Site Position: Northing: 4,231,726.00 m Latitude: 38° 13'46.7455 N
From: Map Easting: 416,504.00 m Longitude: 81° 57" 143305 W
Position Uncertainty: 0.00 usft Slot Radius: 13-3/116 " Grid Convergence: -0.59 °
Well Thomas Fowler 504
Well Position +N/-5 0.00 usft Northing: 4,231,726.00 m Latitude: 38" 13'46.7455 N

+El-W 0.00 usft Easting: 416,504.00 m Longitude: 81° 57" 14.3305 W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 1,003.00 usft
Wellbore Original Hole
Magnetics Model Name Sample Date Declination Dip Angle Field Strength

] ) (nT)
HDGM 612712018 -8.35 65.60 51,470,70000000
Design Surveys Original Hole
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/I-S +E/l-W Direction
(usft) (usft) (usft) )
0.00 0.00 0.00 B8.00
RECEIVED

Office of Oil and Gas

JUL 23 2018

Wy Dgp%;j‘mgnt of
Environmental Proiection
7/18/2018 8:22:57PM
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RECEIVED
Office of Oil and Gas
Report
Company: HG Energy LLC WV Depaﬁmaﬂt of Local Co-ordinate Reference: Well Thomas Fowler 504
Project: Lincoln County, West Virginia UTM83 En\.’ironmen’-al Protection TVD Reference: RKB=1003+6 @ 1009.00usft
Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft
Well: Thomas Fowler 504 North Reference: Grid
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature
Design: Surveys Original Hole Database: DB_Jul2216dt_v14
Survey Program Date 7/2/2018
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
600.00 2,760.00 MWD (Original Hole) MWD OWSG MWD - Standard
2,824.00 2,824,00 Projection (Original Hole) MWD OWSG MWD - Standard
Survey
MD Inc Azi (azimuth) TVD N/S EW DLeg V. Sec Northing Easting Closure Azimuth
(usft) () ) (usft) (usft) (usft) (*/100usft) (usft) (m) (m) ()
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4,231,726.00 416,504.00 0.00
600.00 1.10 137.34 599,96 -4.24 3.90 0.18 3.75 4,231,724.7T1 416,505.19 137.34
MWD surveys
630.00 0.81 130.32 629,96 -4.60 4.28 0.75 412 4,231,724.80 416,505.30 137.07
660.00 1.58 104.20 659.95 -4.86 4.86 2.87 4.69 4,231,724.52 416,505.48 134.97
680.00 2,10 98.15 689.94 -5.04 581 1.85 5.63 4,231,724.48 416,505.77 130.93
720.00 3.34 94.95 719.90 =5.19 7.22 4.18 7.04 4,231,724.42 416,506.20 125.70
750.00 4.21 87.06 749.84 -5.21 9.19 3.37 9.01 4,231,724.41 416,506.80 119.54
780.00 4.77 B2.88 779.74 -5.00 11.53 2.16 11.35 4,231,724.48 416,507.51 113.43
810.00 6.11 83.91 809.61 -4.67 14.36 4.48 14.18 4,231,724.58 416,508.38 108.03
B40.00 7.19 B4.49 B34 -4.32 17.81 361 17.65 4,231,724.68 416,509.43 103.64
B70.00 B.41 B5.43 869.13 -3.97 21.87 4.09 21.72 4,231,724.79 416,510.67 100.29
900.00 9.82 86.56 898.75 -3.64 26.61 4.74 26.47 4,231,724.89 416,512.11 97.79
830.00 11.35 B7.97 9286.24 -3.38 32.1 5.17 31.87 4,231,724.97 416,513.79 96.01
960.00 12.22 92.73 957.61 -3.43 38.23 4.35 38.09 4,231,724.85 416,515.65 95.12
990.00 13.57 98.35 986.85 -4.09 44.89 6.14 44,72 4,231,724.75 416,517.68 95.21
1.020.00 14.79 99.59 1.015.93 -5.24 52.15 4.19 51.93 4,231,724.40 416,519.89 95.74
1,050.00 16.45 99.08 1,044.83 -6.55 60.12 5.55 59.85 4,231,724.00 416,522.32 95.22
1,080.00 17.39 98.04 1,073.53 -7.84 B68.75 3.29 68.44 4,231,723.61 416,524.96 86.51
1,110.00 18.71 96.73 1,102.05 -8.03 77.97 4.80 77.61 4,231,723.25 416,527.77 98.61
1,140.00 19.65 96.77 1,130.38 -10.19 87.76 3.13 87.35 4,231,722.89 416,530.75 96.63
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. RECEIVED
Office of Oil and Gas

JUL 23 2018

Report
WV Department of
Environmental Protection
Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler S04
Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1009.00usft
Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft
Well: Thomas Fowler 504 North Reference: Grid
Wellbore: Original Hole Survey Calculation Method: Minimum Curvature
Design: Surveys Original Hole Database: DB_Jul2216dt_v14
Survey
MD Inc Azi (azimuth) TVD N/S EW DLeg V. Sec Northing Easting Closure Azimuth
(usft) ) ) (usft) (usft) (usft) (*/100usft) (usft) (m) (m) )
1,170.00 20.23 968.22 1,158.59 -11.35 97.92 2.03 97.47 4,231,722.54 416,533.85 96.61
1,200.00 21.41 95.68 1,186.63 -12.45 108.53 3.98 108.03 4,231,722.20 416,537.08 96,55
1.230.00 22.42 94.71 1.214.48 -13.47 119.68 3.58 119.14 4,231,721.90 416,540.48 96.42
1,280.00 23.14 82.84 1,242.12 -14.23 131.27 3.40 130.69 4,231,721.686 416,544.01 96,19
1,290.00 2393 90.80 1.268.62 -14.60 143.24 3.78 142.64 4,231,721.55 416,547.66 085.82
1,320.00 23.78 80.48 1,287.06 -14.74 155,37 0.66 154.786 4,231,721.51 416,551.36 85.42
1,350.00 2475 89.34 1.324.41 -14.72 167.70 3.59 167.08 4,231,721.51 416,555.11 95.02
1,380.00 25.01 B88.38 1,351.63 -14.47 180.32 1.60 179.70 4,231,721.59 416,556.96 94.59
1,410.00 25.04 B7.39 1,378.81 -14.00 193.00 1.40 182,29 423172173 416,562.83 94.15
1,440.00 2531 B7.59 1,405.96 -13.44 205.75 0.94 205.15 4,231,721.90 416,566.71 83.74
1,470.00 25.60 88.64 1,433.05 -13.02 218.64 1.79 218.05 4,231,722,03 416,570.64 93.41
1,500.00 25.73 89.80 1,460.09 -12.84 23163 1.73 231.04 4,231,722.09 416,574.60 93.17
1,530.00 26.06 89.39 1,487.08 -12.75 24473 1.25 24413 423172211 416,578.59 92.98
1,560.00 27.10 88.78 1,513.80 -12.53 258.15 3.58 257.55 4,231,722.18 416,582.68 92,78
1.580.00 27.54 88.37 1,540.56 -12.19 271.91 1.80 271.32 4,231,722.29 416,586.88 92.57
1.620.00 27.40 B88.44 1,567.18 -11.80 285.75 0.48 285.16 4231,722.40 416,591.10 82.37
[ 1,650.00 27.29 88.08 1,593.82 -11.38 299.52 0.68 298.94 4,231,722.53 416,595.29 92.18 |
| 1,680.00 27.25 B8.26 1,620.49 -10.85 313.26 0.31 312.69 4,231,722.66 416,589.48 92.00
[ 1,710.00 27.43 86.94 1,647.14 -10.37 327.02 2n 326.46 4,231,722.84 416,603.68 91,82
1,740.00 27.88 86.31 1,673.71 -8.55 340,92 1.73 340.38 4,231,723.09 416,607.91 91.60
1,770.00 28.59 B5.92 1,700.15 -B.59 355.08 2.51 354,56 4,231,723.38 416,612.23 91.39
1,800.00 27.59 86,62 1,726.81 -7.67 369.17 3.5 368.68 4,231,723.68 416,616.52 81.19
1,830.00 26.44 B6.68 1,753.34 -6.87 382.77 3.83 382.30 4,231,723.91 416,620.67 91.03
1,860.00 25.75 87.08 1,780.28 -6.15 395.85 237 395.49 4,231,724.13 416,624.69 80.89
1,890.00 25.10 86.32 1,807.37 -5.41 408.81 2.42 408.37 4,231,724.35 416,628.60 80.76
1,920.00 2565 BB.37 1,834.48 -4.82 421.65 3.45 421.22 4,231,724.53 416,632.52 90.65
1,850.00 26.93 88.59 1,861.38 -4.47 43493 428 434.51 423172484 416,636.57 80.59 |
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RECEIVED
Office of Oil and Gas

JuL 23 208 _—
Env%nﬁ%?ﬁ"ﬁ?ge%fﬁm

Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504

Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1009.00usft

Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft

Well: Thomas Fowler 504 North Reference: Grid

Wellbore: Original Hole Survey Calculation Method: Minimum Curvature

Design: Surveys Original Hole Database: DB_Jul2216dt_v14

Survey

MD Inc Azi (azimuth) TVD N/S EW DLeg V. Sec Northing Easting Closure Azimuth
{usft) ) ") (usft) (usft) (usft) (*/100usft) (usft) (m) (m) )
1,980.00 27.45 90.44 1,888.08 -4.35 448.84 3.31 448.21 4,231,724.67 416,640.74 90.56
2,010.00 27.42 80.78 1.914.69 -4.50 462.46 0.53 462.02 4,231,724.63 416,644.96 80.56
2,040.00 28.15 80.73 1,841.23 -4.68 476.44 2.43 475.99 4,231,724.57 416,649.22 90.56
2,070.00 28.71 80.80 1,967.61 -4.87 480.72 1.87 480.25 4,231,724.51 416,653.57 80.57
2,100.00 28.36 80.63 1,993.97 -5.05 505.05 1.20 504.57 4,231,724.46 416,657.94 90.57
2,130.00 27.97 80.36 2,020.41 -5.17 519.21 1.37 518.72 4,231,724.42 416,662.26 80.57
2,160.00 28.82 89.81 2,046.83 -5.19 533.43 233 532.93 4,231,724.42 416,866.59 90.56
2,190.00 28.78 BB.61 2,073.14 -5.00 547.84 1.89 547.33 4,231,724.48 416,670.98 90.52
2,220.00 251 B7.51 2,099.40 -4.50 562.35 2.09 561.85 4,231,724.63 416,675.40 90.46
2,250.00 28.59 B6.31 2,125.55 -3.71 577.03 253 576.55 4,231,724.87 416,675.88 80,37
2,280.00 30.20 86.29 2,151.56 -2.75 591.95 2.03 591.49 4,231,725.16 416,684.43 90.27
2,310.00 30.85 B5.96 217742 -1.72 607.11 1.60 606.68 4,231,725.48 416,6858.05 80.16
2,340.00 30.53 85.03 2,203.25 -0.52 622.33 1.63 621.93 4,231,725.84 416,693.69 90.05
2,370.00 20.19 B2.79 2,229.27 1.06 637.18 5.81 636.83 4,231,726.32 416,688.21 89.90
2,400.00 27.04 80.67 2,255.73 3.08 651.17 7.90 650,88 4,231,726.94 416,702.48 89.73
2,430.00 24.41 B0.BE 2,282.75 517 664.02 BI7 663.79 4,231,727.58 416,706.39 B9.55
2,460.00 22.07 B1.71 2,310.31 6.97 675.72 7.88 675.55 4,231,728.12 416,709.96 89.41
2,490.00 2210 86.02 2,338.11 8.18 686.92 5.40 686.79 4,231,728.49 416,713.38 89,32
2,520.00 22.50 B8.48 2,365.87 872 698.29 3.38 698.17 4,231,728.66 416,716.84 89.28
2,550.00 23.15 91.47 2,393,52 8.72 709.93 4.43 708.80 4,231,728.66 416,720.39 89,30
2,580.00 22.34 91.36 242119 B.43 721.52 2.70 721,38 4,231,728.57 416,723.92 89.33
2,610.00 21.64 B7.24 2,449.01 8.57 73275 5.65 732.60 4,231,728.61 418,727.34 B9.33
2,640.00 23.24 82.25 2,476.74 9.63 744.14 8.29 744,02 4,231,728.94 416,730.81 89.26
2,670.00 25.51 80.23 2,504.06 11.52 756.37 8.06 756.31 4,231,729.51 416,734.54 89.13
2,700.00 26.18 80.07 2,531.06 13.76 769.26 225 769.27 4,231,730.19 416,738.47 88.98
2,730.00 24.38 77.73 2,558.19 16.22 781.83 6.86 781.92 4,231,730.94 416,742.30 88.81
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Report

Company: HG Energy LLC Local Co-ordinate Reference: Well Thomas Fowler 504
Project: Lincoln County, West Virginia UTM83 TVD Reference: RKB=1003+6 @ 1009.00usft
Site: Thomas Fowler MD Reference: RKB=1003+6 @ 1009.00usft
Well: Thomas Fowler 504 North Reference: Grid
Welilbore: Original Hole Survey Calculation Method: Minimum Curvature
Design: Surveys Original Hole Database: DB_Jul2216dt_v14
Survey
MD Inc Azl (azimuth) TVD NIS EW DLeg V. Sec Northing Easting Closure Azimuth
(usft) ) *) (usft) (usft) (usft) (°/100usft) (usft) {m) (m) )
2,760.00 22.02 74.65 2,585.76 19.02 793.30 B.84 793.48 4,231,731.80 416,745.80 B8.63
Survey @ 2760.00 MD 2585.76 TVD
2,824.00 22.02 74.65 2,645.09 25.38 816.44 0.00 816.83 4,231,733.73 416,752.85 88.22
Survey projected to 2824.00 MD 2645.09 TVD
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +NI-S +E[-W
(usft) (usft) (usft) (usft) Comment
600.00 509,96 -4.24 3.90 MWD surveys
2,760.00 2,585.76 19.02 793.30 Survey @ 2760.00 MD 2585.76 TVD
2,824.00 2,645.09 25.38 816.44 Survey projected to 2824.00 MD 2645.09 TVD
RE:
Offic CEIVED
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