Office of Oil and Gas

601 57" Street, S.E. Austin Caperton, Cabinet Secret
Charleston, WV 25304 www.dep.wv.gov

(304) 926-0450

fax: (304) 926-0452 Thursday, October 25, 20

WELL WORK PERMIT
Horizontal 6£/ New Dirill

HG ENERGY Il APPALACHIA, LLC
5260 DUPONT ROAI

PARKERSBURG, WV 261C

Re: Permit approval for STICKEL 1210 S-5i
47-033-05928-00-(

This well work permit is evidence of permission granted to perform the specified well work at the location described
on the attached pages and located on the attached plat, subject to the provisions of Chapter 22 of the West Virginia
Code of 1931, as amended, and all rules and regulations promulgated thereunder, and to any additional specific
conditions and provisions outlined in the pages attached hereto. Notification shall be given by the operator to the
Oil and Gas Inspector at least 24 hours prior to the construction of roads, locations, and/or pits for any permitted
work. In addition, the well operator shall notify the same inspector 24 hours before any actual well work is
commenced and prior to running and cementing casing. Spills or emergency discharges must be promptly reported
by the operator to 1-800-642-3074 and to the Oil and Gas Inspector.

Please be advised that form WR-35, Well Operators Report of Well Work is to be submitted to this office within
90 days of completion of permitted well work, as should form WR-34 Discharge Monitoring Report within 30 days
of discharge of pits, if applicable. Failure to abide by all statutory and regulatory provisions governing all duties
and operations hereunder may result in suspension or revocation of this permit and, in addition, may result in civil
and/or criminal penalties being imposed upon the operators.

Per 35 CSR 4-5.2.g this permit will expire in two (2) years from the issue date unless permitted well work is
commenced. If there are any questions, please feel free to contact me at (304) 926- 0450.

James A. Marti
Chief

Operator’s Well Number: STICKEL 1210 S-S
Farm Name: DANNY & ALICIA STICKEL

U.S. WELL NUMBER: 47-033-05928-00-(
Horizontal 64 New Drill

Date Issued: 10/25/201:

Promoting a healthy environment.


http://www.dep.wv.gov/
E043201
Stamp
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APPENDIX A

HEC-RAS Output
(Pre-Project Conditions)



















Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 8.000 Profile: 100-YR

-E.G. Elev (ft) 996.13 | Element Left OB} . - Channel Right OB
Vel Head (ft) 0.08 | Wt. p-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.04 | Reach Len. (ft) 175.00 175.00 175.00
Crit WS, (ft) Flow Area (sg-ft) - 1154.21 702.66 26.29
'E.G. Slope (ft/ft) 0.000290 | Area (sqft) 1154.21 702.66 26.29

.Q Total {cfs) 4210.00 | Flow (cfs)- 2329.03 1860.65 20.32
Top Width (ft) 401.44 | Top Width (f) 311.53 81.21 8.70
Vel Total (ft/s) 2.24 | Avg. Vel. (ft/s) 2.02 2.65 0.77
Max Chi Dpth (ft) 10.17 | Hydr: Depth (ft) 3.7 8.65 3.02
Conv. Total (cfs) 247327.6 | Conv. (cfs) : 136825.0 109308.9 1193.7
Length Wtd. (ft) 175.00 | Wetted Per. (ft) 311.73 82.00 10.59
Min Ch El (ft) 985.87 | Shear (Ib/sq ft) 0.07 0.16 0.04
Alpha 1.07 | Stream Power (ib/ft's) 754.55 0.00 0.00
Frcin Loss (ft) 0.03 | Cum Volume (acre-ft): 195.76 73.77 42.32
C & E Loss (ft) 0.01 | Cum SA (acres) 28.73 6.22 7.05

Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 8.000 Profile: 100-YR (w 1*sigm
E.G. Elev (ft) 996.22 | Element Left OB Channel Right OB
Vel Head (ft) 0.14 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.08 | Reach Len. (ft) 175.00 175.00 175.00
CritW.S. (ft) Flow Area (sq ft) 1164.47 705.34 26.58
E.G. Slope (ft/ft) 0.000502 | Area (sq ft) 1164.47 705.34 26.58
Q Total (cfs) 5600.00 | Flow (cfs) 3108.20 2464.67 27.14
Top Width (ft) 401.93 | Top Width (ft) 311.97 81.21 8.75
Vel Total (ft/s) 2.95 | Avg. Vel. (ft/s) 267 3.49 1.02
Max Ch! Dpth (ft) 10.21 | Hydr. Depth (ft) 3.73 8.69 3.04
Conv. Total (cfs) 249937.8 | Conv. (cfs) 138724.3 110002.4 1211.1
Length Witd. (ft) 175.00 | Wetted Per. (ft) 312.18 82.00 10.65
Min Ch ElI (ft) 985.87 | Shear (Ib/sq ft) 0.12 0.27 0.08
Alpha 1.07 | Stream Power (Ib/it s) 754.55 0.00 0.00
Frctn Loss (ft) 0.06 | Cum Volume (acre-ft) 196.40 73.86 42.47
C & E Loss (ft) 0.02 | Cum SA (acres) 28.74 6.22 7.06

Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS:7.000 Profile: 100-YR
E.G. Elev (it) 996.08 | Element Left OB Channel Right OB
Vel Head (ft) 0.05 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (it) 996.03 | Reach Len. (ft) 500.00 550.00 650.00
Crit W.S. (ft) Fiow Area (sq ft) 1605.59 724.28 27.08
E.G. Slope (ft/ft) 0.000142 | Area (sq ft) 1605.59 724.28 27.08
Q Total (cfs) ' 4210.00 | Flow {(cfs) 2674.64 1520.32 15.04
_Top Width (ft) 415.04 | Top Width (ft) 338.83 67.91 8.29
Vel Total (ft/s) 1.79 | Avg. Vel. (ft/s) 1.67 210 0.56
Max Chl Dpth (ft) 12.03 | Hydr. Depth (ft) 474 10.67 3.27
Conv. Total (cfs) 353021.2 | Conv. (cfs) 224276.3 127483.8 1261.1
Length Wtd. (ft) 522.18 | Wetted Per. (ft) 339.02 70.22 10.50
Min Ch EI (ft) 984.00 | Shear (Ib/sq ft) 0.04 0.09 0.02
Alpha 1.05 | Stream Power (Ib/ft s) 587.40 0.00 0.00
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 190.22 70.90 42.21
C & E Loss (1) 0.01 | Cum SA (acres) 27.42 5.92 7.02




Plan: Pre-Project  Kincheloe Creek Kincheloe Creek RS: 7.000 Profile: 100-YR (w 1*sigm

E.G: Elev (ft) 996.14 | Element _Left OB -Channel| . - Right OB
‘Vel Head (ft) 0.09 | Wt.n-Val, = . 0.030 0.040 0.060
W.S, Elev (ft) . 996.05 | Reach Len..{ft) 500.00 550.00 650.00
Crit W.S. (ft) Flow Area (5q ft) - 1613.43 725.85 2727
E.G. Slope (ft/ft) - 0.000248 | Area (sq ft) 1613.43 725.85 27.27
'Q Total (cfs) 5600.00 | Flow (cfs) - - 3563.02 2016.91 20.07
Top Width (ft): 415.24 | Top Width (fty -~ 339.01 67.91 8.32
Vel Total (ft/s) 2.37 | Avg. Vel. {ft/s) - 2.21 2.78 0.74
Max Chl Dpth (ft) 12.05 | Hydr. Depth (ft) 4.76 10.69 3.28
Conv. Total (cfs) 355242.8 | Conv. (cfs) 2260247 |  127944.9 1273.2
Length Wid. (ft) 522.14 | Wetted Per. (ft) 339.20 70.22 10.54
Min Ch EI (ft) 984.00 | Shear (Ib/sq ft) 0.07 0.16 0.04
Alpha ' 1.05 | Stream Power (Ib/ft s) 587.40 0.00 0.00
Fretn Loss (ft) 0.04 | Cum Volume (acre-ft) 190.82 70.98 42.37
C & E Loss (ft) 0.02 | Cum SA (acres) 27.43 5.92 7.03
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 6.000 Profile: 100-YR
E.G. Elev (it) 996.05 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev {ft) 996.04 | Reach Len. {ft) 95.00 100.00 92.00
Crit W.S. (ft) Flow Area (sq ft) 3739.46 1148.25 914.80
E.G. Slope (ft/ft) 0.000022 | Area (sq ft) 3739.46 1148.25 914.80
Q Total (cfs) 4210.00 | Flow (cfs) 2768.10 1078.04 363.86
Top Width (ft) 888.30 | Top Width (it) 656.42 88.53 143.35
Vel Total (ft/s) 0.73 | Avg. Vel. (ft/s) 0.74 0.94 0.40
Max Chl Dpth (ft) 14.04 | Hydr. Depth (ft) 5.70 12.97 6.38
Conv. Total (cfs) 898255.8 | Conv. (cfs) 590608.2 230013.6 776341
Length Wid. (ft) 95.72 | Wetted Per. (ft) 656.72 91.70 144.21
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.02 0.01
Alpha 1.14 | Stream Power (Ib/ft s) 1013.19 0.00 0.00
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 159.54 59.08 35.18
C & E Loss (ft) 0.00 | Cum SA (acres) 21.71 4,94 5.89
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS:6.000 Profile: 100-YR (w 1*sigm
E.G. Elev (ft) 996.08 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.06 | Reach Len. (ft) 95.00 100.00 92.00
Crit W.S. (ft) Flow Area (sq ft) 3757.85 1150.73 918.82
E.G. Slope (ft/ft) 0.000038 | Area (sq ft} 3757.85 1150.73 918.82
Q Total (cfs) 5600.00 | Flow (cfs) 3686.56 1429.48 483.97
Top Width (ft) 888.64 | Top Width (ft) 656.63 88.53 143.48
Vel Total (ft/s) 0.96 | Avg. Vel. (ft/s) 0.98 1.24 0.53
Max Chl Dpth (ft) 14.06 | Hydr. Depth (ft) 5.72 13.00 6.40
Conv. Total (cfs) 904328.2 | Conv. (cfs) 595331.4 | 230842.2 78154.6
Length Wid. (ft) 95.72 | Wetted Per. (ft) 656.93 91.70 144.35
Min Ch El (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.03 0.02
Alpha 1.14 | Stream Power (Ib/ft s) 1013.19 0.00 0.00
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 159.99 59.14 35.31
C & E Loss (ft) 0.00 | Cum SA (acres) 21.72 4,94 5.89




Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 5.000 Profile: 100-YR

E.G. Elev(ft) 996.04 | Element Left OB Channel|  ‘Right OB
Vel Head (f) 0.01 | Wt. n-Val. ‘ 0.030 0.040 0.060
W.S. Elev (ft) 996.04 | Reach Len. (ft) . 126.00 153.00 110.00
Crit W.S. (ft) Flow Area (sq ft) 3970.25 771.39 1292.34
E.G. Slope (ft/ft) 0.000022 | Area (sq ft) 3970.25 771.39 1292.34
Q Total (cfs) 4210.00 | Flow (cfs) 2985.83 680.89 543.28
“Top Width (ft) 941.95 | Top Width (ft) 688.16 65.14 188.65
Vel Total (ft/s) 0.70 | Avg. Vel. (ft/s) 0.75 0.88 0.42
Max Chi Dpth (ft) 14.04 | Hydr. Depth (ft) 5.77 11.84 6.85
Conv. Total (cfs) 891737.1 | Conv. (cfs) - 632439.7 144222.2 115075.2
Length Witd. (ft) 128.39 | Wetted Per. (ft) 688.38 68.32 189.56
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) : 0.01 0.02 0.01
Alpha 1.13 | Stream Power (Ib/ft s) 1051.58 0.00 0.00
Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 151.13 56.88 32.85
C & E Loss (ft) 0.00 | Cum SA (acres) 20.25 4.76 5.54
Plan: Pre-Project  Kincheloe Creek Kincheloe Creek RS:5.000 Profile: 100-YR {w 1*sigm
E.G. Elev (ft) 996.08 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.06 | Reach Len. (ft) 126.00 153.00 110.00
Crit W.S. (ft) Flow Area (sq ft) 3988.69 773.13 1297.40
E.G. Siope (ft/ft) 0.000039 | Area (sq ft) 3988.69 773.13 1297.40
Q Total (cfs) 5600.00 | Flow (cfs) 3974.83 903.00 722.18
Top Width (ft) 942.23 | Top Width (ft) 688.33 65.14 188.77
Vel Total (ft/s) 0.92 | Avg. Vel. (ft/s) 1.00 1.17 0.56
Max Chl Dpth (ft) 14.06 | Hydr. Depth (ft) 5.79 11.87 6.87
Conv. Total (cfs) 897780.0 | Conv. (cfs) 637235.8 144766.4 115777.8
Length Wtd. (ft) 128.39 | Wetted Per. (ft) 688.55 68.32 189.68
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.03 0.02
Alpha 1.13 | Stream Power (Ib/ft s) 1051.58 0.00 0.00
Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 151.55 56.93 3297
C & E Loss (ft) 0.00 | Cum SA (acres) 20.25 4.76 5.54
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS:4.000 Profile: 100-YR
E.G. Elev (ft) 996.04 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.03 | Reach Len. (ft) 120.00 145.00 145.00
Crit W.S. (ft) Flow Area (sq ft) 5320.61 528.98 253.31
E.G. Slope (ft/ft) 0.000017 | Area (sq ft) 5320.61 528.98 253.31
Q Total (cfs) 4210.00 | Flow (cfs) 3717.18 426.95 65.87
Top Width (ft) 934.20 | Top Width (ft) 831.63 41.63 60.94
Vel Total (ft/s) 0.69 | Avg. Vel. (ft/s) 0.70 0.81 0.26
' Max Chi Dpth (ft) 14.03 | Hydr. Depth (ft) 6.40 12.71 4.16
Conv. Total (cfs) 1028445.0 | Conv. (cfs) 908056.1 104297.3 16091.1
Length Witd. (ft) 122.84 | Wetted Per. (ft) 831.85 43.26 61.66
Min Ch E! (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.01 0.00
Alpha 1.05 | Stream Power (Ib/ft s) 1060.69 0.00 0.00
Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 137.69 54.60 30.90
C & E Loss (ft) 0.00 | Cum SA (acres) 18.05 4.57 5.22




Plan: Pre-Project

Kincheloe Creek

Kincheloe Creek RS: 4.000 Profile: 100-YR (w 1*sigm

E.G..Elev (ft) 996.07 | Element Left OB|. . Channeél| .. Right OB
Vel Head (ft)’ 0.01 | Wt.n-Val. - 0.030 0.040 0.060
W.S. Elev(ft): 996.06 | Reach Len. (ft) 120.00 145.00 145.00
Crit W.S..(ft) Flow Area (sq t) 5341.68 530.04 254.86
E.G. Slope (ft/ft) 0.000029 | Area (sq ft) 5341.68 530.04 254.86
Q Totai {cfs) 5600.00 | Flow (cfs) 4945.89 566.32 87.79
Top Width (ft) 934.61 | Top Width (ft) 831.85 41.63 61.13
Vel Total (ft's) 0.91 | Avg. Vel. (fls): 0.93 1.07 0.34
Max Chi Dpth (ft) - 14.06 | Hydr. Depth (ft) 6.42 12.73 417
Conv. Total (cfs) 1034758.0 | Conv. (cfs) 913893.3 1046441 16221.1
Length Witd. (ft) 122.84 | Wetted Per. (ft) 832.07 43.26 61.86
Min.Ch El (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.02 0.01
Alpha 1.05 | Stream Power (Ib/ft s) 1060.69 0.00 0.00
Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 138.05 54.64 31.01
C & E Loss (ft) 0.00 | Cum SA (acres) " 18.05 4.57 5.23
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 3.000 Profile: 100-YR
E.G. Elev (ft) 996.04 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.03 | Reach Len. (ft) 180.00 253.00 253.00
Crit W.S. (ft) Flow Area (sq ft) . 6560.08 649.64 287.45
E.G. Slope (ft/ft) 0.000009 | Area (sq ft) 6560.08 649.64 287.45
Q Total (cfs) 4210.00 | Fiow (cfs) 3745.14 399.10 65.76
Top.Width (ft) 992.92 | Top Width (ft) 891.24 48.99 52.68
Vel Total (ft/s) 0.56 | Avg. Vel. (ft/s) 0.57 0.61 0.23
Max Chl Dpth (it) 14.03 | Hydr. Depth (ft) 7.36 13.26 5.46
Conv. Total (cfs}) 1381499.0 | Conv. (cfs) 1228957.0 130961.8 21580.3
Length Witd. (ft) 192.09 | Wetted Per. (ft) 891.82 51.39 54.46
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.00 0.01 0.00
Alpha 1.04 | Stream Power (Ib/ft s) 1066.34 0.00 0.00
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 121.33 52.63 30.00
C & E Loss (ft) 0.00 | Cum SA (acres) 15.68 4.42 5.03
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 3.000 Profile: 100-YR (w 1*sigm
E.G. Elev (ﬁ) 996.07 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.06 | Reach Len. (ft) 180.00 253.00 253.00
Crit W.S. (ft) Flow Area (sq ft) 6582.87 650.89 288.80
E.G. Slope (ftfft) 0.000016 | Area (sq ft) 6582.87 650.89 288.80
Q Total (cfs) 5600.00 | Flow (cfs) 4982.73 529.68 87.59
Top Width (ft) 993.17 | Top Width (ft) 891.41 48.99 52.77
Vel Total {ft/s) 0.74 | Avg. Vel. (ft/s) 0.76 0.81 0.30
Max Chi Dpth (ft) 14.06 | Hydr. Depth (ft) 7.38 13.29 5.47
Conv. Total (cfs) 1389033.0 | Conv. (cfs) 1235923.0 131383.1 21726.8
Length Wid. (ft) 192.07 | Wetted Per. (ft) 892.00 51.39 54.54
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.01 0.01
Alpha 1.04 | Stream Power (Ib/ft s) 1066.34 0.00 0.00
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 121.63 52.67 30.10
C & E Loss (ft) 0.00 | Cum SA (acres) 15.68 4,42 5.04




Kincheloe Creek RS:2.000 Profile: 100-YR

Plan: Pre-Project Kincheloe Creek

E.G. Elev{ft) 996.04 | Element LeftOB| Channel{ - Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (f) 996.03 |'Reach Len. (ft) 217.00 317.00 277.00
| Crit W.S. (ft) “Flow Area (sq ft). 5357.80 879.11 1200.21
| E.G. Slope (ft/ft) 0.000011 | Area (sq:ft) 5357.80 879.11 1200.21
-Q Total (cfs) 4210.00 | Flow (cfs) 3280.38 570.18 359.44
“Top Width (ft) 962.44 | Top Width (ft) * 726.53 68.50 167.41
Vel Total (ft/s) . 0.57 | Avg. Vel. (ft/s) 0.61 0.65 0.30
Max Chl-Dpth (ft) 14.03 | -Hydr. Depth (ft) 7.37 12.83 7.17
'COnV". Total {cfs) 1289176.0 | Conv. (cfs) ' 1004510.0 174600.0 110065.4
Length Wid. (ft) 234.56 | Wetted Per. (ft) 727.52 71.11 168.43
~Min Ch-El (it) 982.00 | Shear (Ib/sq ft) 0.00 0.01 0.00
‘Alpha 1.11 | Stream Power (Ib/ft s) 1034.50 0.00 0.00
Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 96.71 48.19 25.68
‘C & E Loss (ft) 0.00 | Cum SA (acres) 12.33 4,08 4.40
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS:2.000 Profile: 100-YR (w 1*sigm
E.G. Elev (ft) 996.06 | Element ~ Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.05 | Reach Len., (ft) 217.00 317.00 277.00
Crit W.S. (ft) Flow Area (sq ft) 5375.05 880.74 1204.18
E.G. Slope (ft/ft) 0.000019 | Area (sq ft) ' 5375.05 880.74 1204.18
Q Total {cfs) 5600.00 | Flow (cfs) 4364.74 757.02 478.25
Top Width (ft) 962.62 | Top Width (ft) 726.65 68.50 167.48
Vel Total (ft/s) 0.75 | Avg. Vel. (ft/s) 0.81 0.86 0.40
Max Chl Dpth (ft) 14.05 | Hydr. Depth (ft) 7.40 12.86 7.19
Conv. Total (cfs) 1295578.0 | Conv. {cfs}) 1009796.0 175138.7 110643.6
Length Witd. (ft) 234.54 | Wetted Per. (ft) 727.64 71.11 168.50
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.01 0.01
Alpha 1.11 | Stream Power (Ib/ft s) 1034.50 0.00 0.00
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 96.92 48.23 25.77
C & E Loss (ft) 0.00 | Cum SA (acres) 12.33 4.08 4.40
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 1.000 Profile: 100-YR
E.G. Elev (it) 996.03 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.03 | Reach Len. (ft) 675.00 980.00 1050.00
Crit W.S. (ft) Fiow Area (sq ft) 5773.57 907.36 1200.48
E.G. Slope (ft/ft) 0.000009 | Area (sq ft) 5773.57 907.36 1200.48
Q Total (cfs) 4210.00 | Flow (cfs) 3402.34 519.76 287.89
Top Width (ft) 1034.32 | Top Width (ft) 747.69 76.17 210.46
Vel Total (ft/s) 0.53 | Avg. Vel. (ft/s) 0.59 0.57 0.24
Max Chi Dpth (ft) 16.03 | Hydr. Depth (ft) 7.72 11.91 5.70
Conv. Total (cfs) 1380234.0 | Conv. (cfs) 1115446.0 170402.6 94385.3
Length Wtd. (ft) 820.37 | Wetted Per. (ft) 749.46 79.82 212.23
Min Ch EI {ft) 980.00 | Shear (Ib/sq ft) 0.00 0.01 0.00
Alpha 1.14 | Stream Power (Ib/ft s) 1256.31 0.00 0.00
“Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 68.98 41.69 18.05
C & E Loss (ft) 0.00 | Cum SA (acres) 8.66 3.55 3.19




Plan: Pre-Project

Kincheloe Creek

Kincheloe Creek RS:1.000 Profile: 100-YR (w 1*sigm

E.G. Elev (ft) 996.06 | Element Left OB Channel Right OB
“Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.05 | Reach Len. (ft) 675.00 980.00 1050.00
Crit W.S. (ft) Flow Area (sq ft) - 5790.27 909.06 1205.19
E.G. Slope (ft/ft)’ 0.000016 | Area (sq ft) ' , 5790.27 909.06 1205.19
Q Total (cfs) = 5600.00 | Flow (cfs) 4526.20 690.31 383.49
Top Width (ft) 1034.50 | Top Width (ft) 747.73 7617 210.60
Vel Total (ft/s). 0.71 | Avg. Vel. (ft/s) 0.78 0.76 0.32
Max Chi Dpth (ft) 16.05 | Hydr. Depth (ft) 7.74 11.93 5.72
Conv. Total (cfs) 1386679.0 | Conv. (cfs) - 1120784.0 170935.5 94959.7
Length Wid. (ft) 820.36 | Wetted Per. (ft) 749.51 79.82 212.37
Min Ch EI (ft) 980.00 | Shear (Ib/sq ft). 0.01 0.01 0.01
Alpha 1.14 | Stream Power (Ib/ft s) 1256.31 0.00 0.00
Frctn Loss (ft)- 0.03 | Cum Volume {(acre-ft) 69.11 41.71 18.11
C & E Loss (ft) 0.00 | Cum SA (acres) 8.66 3.55 3.20
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 0.000 Profile: 100-YR
E.G.Elev (ft) 996.02 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.00 | Reach Len. (ft)
Crit W.S. (ft) 986.66 | Flow Area (sq ft) 1445.31 2534.30 297.07
E.G. Slope (ft/ft) 0.000045 | Area (sq ft) 3129.51 2799.14 297.07
Q Total (cfs) 4360.00 | Flow (cfs) 1183.68 3026.02 150.30
Top Width (ft) 664.36 | Top Width (ft) 370.13 239.70 54.53
Vel Total (ft/s) 1.02 | Avg. Vel. (it/s) 0.82 1.19 0.51
Max Chl Dpth (ft) 12.50 | Hydr. Depth (ft) 3.90 10.57 5.45
Conv. Total (cfs) 653161.3 | Conv. (cfs) 1773239 453320.6 22516.8
Length Wid. (ft) Wetted Per. (ft) 370.74 239.85 55.48
Min Ch EI (ft) 983.50 | Shear (Ib/sq ft) 0.01 0.03 0.01
Alpha 1.14 | Stream Power (Ib/ft s) 720.30 0.00 0.00
Fretn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)
Plan: Pre-Project Kincheloe Creek Kincheloe Creek RS: 0.000 Profile: 100-YR {w 1*sigm
E.G. Elev (ft) 996.03 | Element Left OB Channel Right OB
Vel Head (ft) 0.03 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.00 | Reach Len. (ft)
Crit W.S. (ft) 987.17 | Flow Area (sq ft) 1445.31 2534.30 297.07
E.G. Slope (ft/ft) 0.000079 | Area (sq ft) 3129.51 2799.14 297.07
Q Total (cfs) 5800.00 | Flow (cfs) 1574.62 4025.44 199.95
Top Width (ft) 664.36 | Top Width (ft) 370.13 239.70 54,53
Vel Total (ft/s) 1.36 | Avg. Vel. (ft/s) 1.09 1.59 0.67
Max Chl Dpth (ft) 12.50 | Hydr. Depth (ft) 3.90 10.57 5.45
Conv. Total (cfs) 653161.3 | Conv. (cfs) 177323.9 453320.6 22516.8
Length Wid. (ft) Wetted Per. (ft) 370.74 239.85 55.48
Min Ch EI (ft) 983.50 | Shear (Ib/sq ft) 0.02 0.05 0.03
Alpha 1.14 } Stream Power (Ib/ft s) 720.30 0.00 0.00
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)




APPENDIX B

HEC-RAS Output
(Post-Project Conditions)



















Plan: Post-Project

Kincheloe Creek Kincheloe Creek RS: 8.000 Profile: 100-YR

_E.G.Elev () 996.11 | Element Left OB Channel Right OB
Vel Head (ft), 0.08 | Wt n-Val. 0.030 0.040 0.060
W.S.‘Ejev (ft) 996.03 | Reach Len, (ft) 175.00 175.00 175.00
CritW.S. (ft) Flow Area (sq ft) 1150.11 701.59 26.18
E.G. Slope (ft/ft) 0.000292 | Area(sqfty .~ 1150.11 701.59 26.18
Q Total (_cfs) n 4210.00 | Flow (cfs) 232593 1863.78 20.29
Top Width (ft) 401.24 | Top Width (ft) 311.35 81.21 8.68
Vel Total (ft/s) 2.24 | Avg. Vel, {ft/s) 2.02 2.66 0.77

Max Chi Dpth (ft) 10.16 | Hydr. Depth (ft) - 3.69 8.64 3.01
Conv. Total (cfs) 246285.3 | Conv. (cfs) 136067.1 109031.4 1186.8
Length Witd. (ft) 175.00 | Wetted Per. (ft) 311.55 82.00 10.57
Min Ch EI (ft) 985.87 | Shear (Ib/sq ft) - 0.07 0.16 0.05

Alpha 1.07 | Stream Power (Ib/ft s) 754.55 0.00 0.00
Fretn Loss (ft) 0.02 | Cum Volume (acre-ft) 187.93 73.78 42.32
C & E Loss (ft) 0.02 | Cum SA (acres) - 24.37 6.22 7.05

Plan: Post-Project Kincheloe Creek Kincheloe Creek RS: 8.000 Profile: 100-YR (w 1*sigm
E.G. Elev (it) 996.20 | Element Left OB Channel Right OB
Vel Head (ft) 0.15 { Wt. n-Val. 0.030 0.040 0.060

W.S. Elev (ft} 996.05 | Reach Len. (ft) 175.00 175.00 175.00
Crit W.S. (ft) Flow Area (sq ft) 1157.18 703.44 26.38
E.G. Siope (ft/ft) 0.000510 | Area (sq ft) 1157.18 703.44 26.38
Q Total (cfs) 5600.00 | Flow (cfs) 3100.96 2471.98 27.06

Top Width (ft) 401.58 | Top Width (ft) 311.66 81.21 8.72

Vel Total (ft/s) 2.97 | Avg. Vel. (ft/s) 2.68 3.51 1.03
Max Chl Dpth (ft) 10.18 | Hydr. Depth (ft) 3.71 8.66 3.03
Conv. Total (cfs) 248081.7 | Conv. (cfs) 1373735 109509.4 1198.7
Length Witd. (ft) 175.00 | Wetted Per. (ft) 311.86 82.00 10.61
Min Ch E! {ft) 985.87 | Shear {Ibisq ft) 0.12 0.27 0.08

Alpha 1.07 | Stream Power (Ib/ft s) 754.55 0.00 0.00
Frctn Loss (ft) 0.03 | Cum Volume (acre-ft) 188.49 73.88 42.47
C & E Loss (it} 0.03 | Cum SA (acres) 24.38 6.22 7.06

Plan: Post-Project Kincheloe Creek Kincheloe Creek RS:7.000 Profile: 100-YR
E.G. Elev (ft) 996.08 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.06 | Reach Len. (ft) 500.00 550.00 650.00
Crit W.S. (ft) Flow Area (sq ft) 2786.05 726.07 27.30
E.G. Slope (ft/ft) 0.000045 | Area (sq ft) 2786.05 726.07 27.30
Q Total (cfs) 4210.00 | Flow (cfs) 3346.97 854.52 8.51
Top Width (ft) 477.84 | Top Width (ft) - 401.61 67.91 8.32
Vel Total (ft/s) 1.19 | Avg. Vel. (ft/s) 1.20 1.18 0.31
Max Chl Dpth (ft) 12.06 | Hydr. Depth (ft) 6.94 10.69 3.28
Conv. Total (cfs) 630667.6 | Conv. (cfs) 501383.2 128009.5 1274.9
Length Wid. (ft) 519.15 | Wetted Per. (ft) 402.28 70.22 10.54
Min Ch E! (ft) 984.00 | Shear (Ib/sq ft) 0.02 0.03 0.01
Alpha 1.01 | Stream Power (Ib/ft s) 587.40 0.00 0.00
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 180.02 70.91 42.21
C & E Loss (ft) 0.00 } Cum SA {acres) 22.94 5.92 7.02




Plan: Post-Project

Kincheloe Creek Kincheloe Creek RS: 7.000 Profile: 100-YR (w 1*sigm

E.G. Elev (ft) 996.14 | Element  Left OB ~Channel Right OB
Vel Head (ft) 0.04 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elevi{ft) 996.10 | Reach'Len. {ft) 500.00 550.00 650.00
Crit W.S. (ft) - Flow Area (sq ft) 2803.26 728.98 27.66
E.G. Slope (ft/ft) 0.000077 | Area (sq ft)’ 2803.26 728.98 27.66
QTotal(cfs) .~ - 5600.00 | Flow (cfs) 4455.07 1133.52 11.41
“Top Width (ft) 477.97 | Top Width {ft) 401.69 67.91 8.37
Vel Total (ft/s) 1.57 | Avg. Vel. (ft/s) 1.59 1.55 0.41
Max Chl Dpth (ft) 12.10 | Hydr. Depth (ft) 6.98 10.73 3.30
-Conv. Total (cfs) 636643.7 | Conv. (cfs) - 506480.6 | 128865.6 1297.4
Length Wid. (ft) 519.13 | Wetted Per. (ft) 402.37 70.22 10.61
‘Min Ch El (ft) 984.00 | Shear (Ib/sq ft) 0.03 0.05 0.01
. Alpha 1.01 | Stream Power (Ib/ft s) 587.40 0.00 0.00
‘Fretn Loss (ft) 0.03 | Cum Volume (acre-ft) 180.54 71.00 42.36
C & E Loss (ft) 0.00 | Cum SA(acres) 22.94 5.92 7.03
Plan: Post-Project Kincheloe Creek Kincheloe Creek RS: 6.000 Profile: 100-YR
E.G. Elev (ft) 996.06 | Element ‘ Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val., 0.030 0.040 0.060
W.S. Elev (ft) 996.05 | Reach Len. (ft) 95.00 100.00 92.00
Crit W.S. (ft) 987.10 | Flow Area (sq ft) 2869.18 1149.07 916.12
E.G. Slope (ft/ft) 0.000026 | Area (sq ft) 2869.18 1149.07 916.12
Q Total (cfs) 4210.00 | Flow (cfs) 2651.85 1164.66 393.50
Top Width (ft) 635.07 | Top Width (ft) 403.14 88.53 143.40
Vel Total (ft/s) 0.85 | Avg. Vel. (ft/s) 0.92 1.01 0.43
Max Chl Dpth (ft) 14.05 | Hydr. Depth (ft) 7.12 12.98 6.39
Conv. Total (cfs) 832436.4 | Conv. (cfs) 5243453 | 230286.1 77805.1
Length Witd. (ft) 95.90 | Wetted Per. (ft) 404.83 91.70 144.26
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.02 0.01
Alpha 1.15 | Stream Power (Ib/ft s) 1013.19 350.14 0.00
Frctn Loss (ft) 0.00 | Cum Volume (acre-ft) 147.57 59.08 35.17
C & E Loss {ft) 0.00 | Cum SA (acres) 18.32 4.94 5.89
Plan: Post-Project Kincheloe Creek  Kincheloe Creek RS: 6.000 Profile: 100-YR {w 1*sigm
E.G. Elev (ft) 996.10 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.08 | Reach Len. (ft) 95.00 100.00 92.00
Crit W.S. (ft) 989.04 | Flow Area (sq ft) 2883.27 1152.16 921.14
E.G. Slope (ft/t) 0.000045 | Area (sq ft) 2883.27 1152.16 921.14
Q Total (cfs) 5600.00 | Flow (cfs) - 3530.86 1545.10 524.04
Top Width (ft) 635.23 | Top Width (ft) 403.14 88.53 143.56
Vel Total (ft/s) 1.13 | Avg. Vel. (ft/s) 1.22 1.34 0.57
Max Chl Dpth (ft) 14.08 | Hydr. Depth (ft) 7.15 13.01 6.42
Conv. Total {cfs) 838393.1 | Conv. (cfs) 528616.3 231321.2 784558
Length Witd. (ft) 95.89 | Wetted Per. (ft) 404.87 91.70 144.43
Min Ch El (ft) 982.00 | Shear (Ib/sq ft) 0.02 0.03 0.02
Alpha 1.15 | Stream Power (lIb/ft s) 1013.19 350.14 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 147.90 59.13 35.29
C & E Loss (ft) 0.00 | Cum SA (acres) 18.33 4.94 5.89




Plan: Post-Project

Kincheloe Creek Kincheloe Creek RS:5.000 Profile: 100-YR

E.G. Elev (ft) 996.05 | Element - Left OB Channel Right OB
Vel Head )y 0.02 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.03 | Reach Len. (ft) 126.00 153.00 110.00
Crit W.S: (ft)' 989.50 | Flow Area (sq ft) 1694.41 771.07 1291.43
E.G. Slope (ft/ft) 0.000060 | Area (sq ft) 1694.41 771.07 1291.43
Q Total (cfs) 4210.00 | Flow (cfs) 2203.96 1115.97 890.06
Top Width (ft) 524.03 | Top Width (ft) 270.26 65.14 188.63
Vel Total (ft/s) 1.12 | Avg. Vel. (ft/s) 1.30 1.45 0.69
Max Chi Dpth (ft) 14.03 | Hydr. Depth (ft) - 6.27 11.84 6.85
Conv. Total (cfs) 543708.0 | ‘Conv. (cfs) 284634.8 1441243 114948.9
Length Wid. (ft) 129.98 |‘Wetted Per. (ft) 271.28 68.32 189.53
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.02 0.04 0.03
Alpha 1.23 | Stream Power (lb/ft s) 1051.58 510.25 0.00
Frectn Loss (ft) 0.01 Ctjm Volume (acre-ft) 142.59 56.87 32.84
C &E Loss (ft) 0.00 | Cum SA (acres) 17.59 476 5.54
Plan: Post-Project Kincheloe Creek Kincheloe Creek RS:5.000 Profile: 100-YR (w 1*sigm
E.G. Elev (ft) 996.10 | Element ' Left OB Channel Right OB
Vel Head (ft) 0.04 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.05 | Reach Len. (ft) 126.00 153.00 110.00
Crit W.S. (ft) 990.00 | Flow Area (sq ft) 1700.68 772.58 1295.81
E.G. Slope (ft/ft) 0.000105 | Area (sq ft) 1700.68 772.58 1295.81
Q Total (cfs) 5600.00 | Flow:(cfs) 2934.35 1481.60 1184.05
Top Width (ft) 524.13 | Top Width (ft) 270.26 65.14 188.73
Vel Total {ft/s) 1.49 | Avg. Vel. (ft/s) 1.73 1.92 0.91
Max Chl Dpth (ft) 14.05 | Hydr. Depth (ft) 6.29 11.86 6.87
Conv. Total (cfs) 546527.5 | Conv. (cfs) 286375.6 144595.2 115556.7
Length Wid. (ft) 129.97 | Wetted Per. (ft) 271.31 68.32 189.64
Min Ch ElI (ft) 982.00 | Shear (Ib/sq ft) 0.04 0.07 0.04
Alpha 1.23 | Stream Power (Ib/ft s) 1051.58 510.25 0.00
Frectn Loss (ft) 0.01 | Cum Volume (acre-ft) 142.90 56.92 32.94
C & E Loss (ft) 0.00 | Cum SA (acres) 17.59 4.76 5.54
Plan: Post-Project Kincheloe Creek Kincheloe Creek RS: 4.000 Profile: 100-YR
E.G. Elev (ft) 996.05 | Eiement Left OB Channel Right OB
Vel Head (ft) 0.03 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.02 | Reach Len. (ft) 120.00 145.00 145.00
Crit W.S. (ft) 988.98 | Flow Area (sq ft) 254477 528.44 252.51
E.G. Slope (ft/ft) 0.000048 | Area (sq ft) 254477 528.44 252.51
Q Total (cfs) 4210.00 | Flow (cfs) 3380.30 719.04 110.66
Top Width (ft) 433.44 | Top Width (ft) 330.97 41.63 60.84
Vel Total (ft/s) 1.27 | Avg. Vel. (ft/s) 1.33 1.36 0.44
Max Chi Dpth (ft) 14.02 | Hydr. Depth (ft) 7.69 12.69 4.15
Conv. Total (cfs) 609611.6 | Conv. (cfs) 489470.8 104117.0 16023.7
Length Wtd. (ft) 124.35 | Wetted Per. (it) 332.54 43.26 61.56
Min Ch El (ft) 982.00 | Shear (Ib/sq ft) 0.02 0.04 0.01
Alpha 1.08 | Stream Power (Ib/ft s) 1060.69 573.37 0.00
Frotn Loss (ft) 0.00 | Cum Volume (acre-ft) 136.46 54.59 30.89
C & E Loss (ft) 0.01 | Cum SA (acres) 16.72 4.57 5.22




Plan: Post-Project  Kincheloe Creek Kincheloe Creek RS: 4.000 Profile: 100-YR {(w 1*sigm

E.G. Elev (ft) 996.08 | Element Left OB Channel Right OB
Vel Head (ft) 0.05 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.04 | Reach Len. (ft) 120.00 145.00 145.00
Crit W.S. (ft) 989.52 | Flow Area (sq ft) . 2549.84 529.07 253.44
-E.G. Slope (ft/ft) 0.000084 | Area(sqft) 2549.84 529.07 253.44
-Q Total (cfs) 5600.00 | Flow {cfs) 4497.16 955.39 147.46
Top Width (ft) 433.55 | Top Width (ft) 330.97 41.63 60.95
Vel Total (ft/s) 1.68 | Avg. Vel. (ft/s) 1.76 1.81 0.58
Max Chl Dpth (ft) 14.04 | Hydr. Depth (ft) 7.70 12.714 416
Conv. Total (cfs) 611510.9 | Conv..(cfs) 491082.3 104326.5 16102.1
Length Witd. (ft) 124.35 | Wetted Per. (ft) 332.55 43.26 61.68
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.04 0.06 0.02
Alpha ' 1.08 | Stream Power (Ib/ft s) 1060.69 573.37 0.00
‘Frétn Loss (ft) 0.01 | Cum Volume (acre-it) 136.75 54.63 30.99
C & E Loss (ft) 0.01 | Cum SA (acres) 16.72 457 5.23
Plan: Post-Project Kincheloe Creek Kincheloe Creek RS: 3.000 Profile: 100-YR
E.G. Elev (ft) 996.04 | Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.03 | Reach Len. (ft) 180.00 253.00 253.00
Crit W.S. (ft) Flow Area (sq ft) 4760.25 649.43 287.22
E.G. Slope (ft/ft) 0.000017 | Area (sq ft) 5199.20 649.43 287.22
Q Total (cfs) 4210.00 | Flow (cfs) 3573.75 546.29 89.97
Top Width (ft) 807.26 | Top Width (ft) 705.60 48.99 52.67
Vel Total (ft/s) 0.74 | Avg. Vel. (ft/s) 0.75 0.84 0.31
Max Chl Dpth (ft} 14.03 | Hydr. Depth (ft) 6.75 13.26 5.45
Conv. Total (cfs) 1008726.0 | Conv. (cfs) 856278.9 130891.5 21555.9
Length Wid. (ft) 194.42 | Wetted Per. (ft) 709.40 51.39 54.45
Min Ch ElI (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.01 0.01
Alpha 1.05 | Stream Power (Ib/ft s) 1066.34 0.00 0.00
Fretn Loss (ft) 0.00 | Cum Volume (acre-ft) 125.79 52.63 29.99
C & E Loss (ft) 0.00 | Cum SA (acres) 15.29 4.42 5.03
Plan: Post-Project Kincheloe Creek Kincheloe Creek RS: 3.000 Profile: 100-YR (w 1*sigm
E.G. Elev (ft) 996.07 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.05 | Reach Len. (ft) 180.00 253.00 253.00
Crit W.S. (ft) Flow Area (sq ft) 4776.11 650.53 288.41
E.G. Slope (itfft) 0.000031 | Area (sq ft} 5215.06 650.53 288.41
Q Total (cfs) 5600.00 | Flow {cfs) 4755.14 725.08 119.78
Top Width (ft) 807.61 | Top Width (ft) 705.88 48.99 52.74
Vel Total (ft/s) 0.98 | Avg. Vel. (ft/s) 1.00 1.1 0.42
Max Chl Dpth (ft) 14.05 | Hydr. Depth (ft) 6.77 13.28 5.47
Conv. Total (cfs) 1013774.0 | Conv. (cfs) 860827.8 131261.4 21684.4
Length Wtd. (ft) 194.40 | Wetted Per. (ft) 709.69 51.39 54.52
Min Ch EI (ft) 982.00 | Shear {Ib/sq ft) 0.01 0.02 0.01
Alpha 1.05 | Stream Power (Ib/ft s) 1066.34 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume {acre-ft) 126.06 52.67 30.09
C & E Loss (ft) 0.00 | Cum SA (acres) 15.29 4.42 5.04




Plan: Post-Project

Kincheloe Creek

Kincheloe Creek RS: 2.000

Profile: 100-YR

E.G. Elev (it} 996.03 Element Left OB Channel Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
“W.S. Elev (ft) 996.03 | Reach Len. (ft) - : 217.00 317.00 277.00
“Crit W.S. (ft) Flow Area (sq ft) 4955.46 878.91 1199.73
E.G. Slope (ft/ft) 0.000013 | Area (sq ft) 5332.93 878.91 1199.73
Q Total (cfs) - 4210.00 | Flow (cfs) 3182.89 630.04 397.07
Top Width (ft)” 962.42 | Top Width (ft) - 726.52 68.50 167.40
Vel Total {ft/s) 0.60 | Avg. Vel. (it/s) 0.64 0.72 0.33
Max Chl Dpth (ft) 14.03 | Hydr. Depth (ft) 6.82 12.83 7.17
Conv. Total (cfs) 1166261.0 | Conv. (cfs) 881730.0 | 174535.0 | 109995.7
Length Wtd.(ft) 23450 | Wetted Per. (ft) 727.81 71.11 168.43
Min Ch El (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.01 0.01
Alpha 1.11 | Stream Power (Ib/ft s) 1034.50 0.00 0.00
Fretn Loss (ft) 0.00 | Cum Volume {(acre-ft) 104.03 48.19 25.67
C & E Loss (ft) 0.00 | Cum SA (acres) 12.33 4.08 4.39
Plan: Post-Project Kincheloe Creek Kincheloe Creek RS:2.000 Profile: 100-YR {w 1*sigm
E.G. Elev (ft) 996.06 | Element ' Left OB Channel| ~ Right OB
Vel Head (ft) 0.01 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.05 | Reach Len. (ft) 217.00 317.00 277.00
Crit W.S. (ft) Flow Area (sq ft) 4971.20 880.40 1203.36
E.G. Slope (ft/ft) 0.000023 | Area (sq ft) 5348.67 880.40 1203.36
' Q Total (cfs) 5600.00 | Flow (cfs) 4235.44 836.40 528.16
Top Width (ft) 962.59 | Top Width (ft) 726.62 68.50 167.46
Vel Total (ft/s) 0.79 | Avg. Vel. (ft/s) 0.85 0.95 0.44
Max Chl Dpth (ft) 14.05 | Hydr. Depth (ft) 6.84 12.85 7.19
Conv. Total (cfs) 1171865.0 | Conv. {cfs) 886314.9 175026.5 110523.1
Length Wtd. (ft) 234.49 | Wetted Per. {ft) 727.92 71.11 168.49
Min Ch EI (ft) 982.00 | Shear (Ib/sq ft) 0.01 0.02 0.01
Alpha 1.11 | Stream Power (Ib/ft s) 1034.50 0.00 0.00
Frctn Loss (ft) 0.00 | Cum Volume {acre-ft) 104.23 48.22 25.75
C & E Loss (ft) 0.00 | Cum SA (acres) 12.33 4.08 4.40
Plan: Post-Project Kincheloe Creek Kincheloe Creek RS: 1.000 Profile: 100-YR
E.G. Elev (ft) 996.03 | Element Left OB Channel Right OB
Vel Head (ft) 0.00 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.03 | Reach Len. (ft) 675.00 980.00 1050.00
Crit W.S. (ft) Flow Area (sq ft) 6370.04 907.22 1200.11
E.G. Slope (ft/ft) 0.000007 | Area (sq ft) 6495.12 907.22 1200.11
Q Total (cfs) 4210.00 | Flow (cfs) 3503.87 454.46 251.67
Top Width (ft) 1034.31 | Top Width (ft) 747.69 76.17 210.45
Vel Total (ft/s) 0.50 | Avg. Vel. (ft/s) 0.55 0.50 0.21
Max Chl Dbth (ft) 16.03 | Hydr. Depth (ft) 8.52 11.91 5.70
Conv. Total (cfs) 1578169.0 | Conv. (cfs}) 1313468.0 170360.4 94339.9
Length Wtd. (ft) 816.46 | Wetted Per. (ft) 749.96 79.82 212.22
Min Ch EI (ft) 980.00 | Shear (Ib/sq ft) 0.00 0.01 0.00
Alpha _ 1.14 | Stream Power (Ib/ft s) 1256.31 0.00 0.00
Frctn Loss (ft) 0.01 | Cum Volume (acre-ft) 74.57 41.69 18.04
C & E Loss (ft) 0.00 | Cum SA (acres) 8.66 3.55 3.19




Plan: Post-Project

Kincheloe Creek

Kincheloe Creek RS:1.000 Profile: 100-YR (w 1*sigm

E.G. Elev (ft) 996.06 | Element Left OB , Channel Right OB
Vel.,Hgad (ft) 0.01 | Wt. n-Val." 0.030 0.040 0.060
W.S. Elev (ft) 996.05 | Reach Len. {ft) 675.00 980.00 1050.00
“Crit W.S. (ft) Flow Area (sq ft) 6385.74 908.82 1204.53
E.G. Slope {(ft/ft) 0.000012 | Area (sq ft) 6510.82 908.82 1204.53
Q Total (cfs) 5600.00 | Flow (cfs) 4660.84 603.84 335.31
Top Width (ft) 1034.48 | Top Width (ft) 747.73 76.17 210.58
Vel Total (ft/s) 0.66 | Avg. Vel. (ft/s) 0.73 0.66 0.28
Max Chi‘Dpth (ft) 16.05 | Hydr. Depth (ft) 8.54 11.93 5.72
‘Conv. Total (cfs) 1584559.0 | Conv. (cfs) 1318818.0 170861.2 94879.6
Length Wtd. (ft) 816.46 | Wetted Per. (ft) 750.00 79.82 212.35
Min Ch El {ft) 980.00 | Shear (Ib/sq ft) 0.01 0.01 0.00
Alpha ' 1.14 | Stream Power (Ib/ft s) 1256.31 0.00 0.00
Frctn Loss (ft) 0.02 | Cum Volume (acre-ft) 74.69 41.71 18.10
C & E Loss (ft) 0.00 | Cum SA (acres) 8.66 3.55 3.20
Plan: Post-Project Kincheloe Creek Kincheloe Creek RS:0.000 Profile: 100-YR
E.G. Elev (it) 996.02 | Element Left OB Channel Right OB
Vel Head (ft) 0.02 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.00 | Reach Len. (ft)
Crit W.S. (ft) 986.66 | Flow Area (sq ft) 1445.31 2534.30 297.07
E.G. Slope (ft/ft) 0.000045 | Area (sq ft) 3129.51 2799.14 297.07
Q Total (cfs) 4360.00 | Flow (cfs) 1183.68 3026.02 150.30
Top Width (ft) 664.36 | Top Width (ft) 370.13 239.70 54.53
Vel Total (ft/s) 1.02 | Avg. Vel. (ft/s) 0.82 1.19 0.51
Max Chl Dpth (ft) 12.50 | Hydr. Depth (ft) 3.90 10.57 5.45
Conv. Total (cfs) 653161.3 | Conv. (cfs) 177323.9 453320.6 22516.8
Length Wtd. (ft) Wetted Per. (ft) 370.74 239.85 55.48
Min Ch E! (ft) 983.50 | Shear (Ib/sq ft) 0.01 0.03 0.01
Alpha 1.14 | Stream Power (Ib/ft s) 720.30 0.00 0.00
Fretn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)
Pian: Post-Project Kincheloe Creek Kincheloe Creek RS: 0.000 Profile: 100-YR (w 1*sigm
E.G. Elev (ft) 996.03 | Element Left OB Channel Right OB
Vel Head (ft) 0.03 | Wt. n-Val. 0.030 0.040 0.060
W.S. Elev (ft) 996.00 | Reach Len. (ft)
Crit W.S. (f) 987.17 | Flow Area (sq ft) 1445.31 2534.30 297.07
E.G. Slope (ft/ft) 0.000079 | Area (sq ft) 3129.51 2799.14 297.07
Q Total (cfs) 5800.00 | Flow {cfs) 1574.62 4025.44 199.95
Top Width (ft) 664.36 | Top Width (ft) 370.13 239.70 54.53
Vel Total (ft/s) 1.36 | Avg. Vel. (ft/s) 1.09 1.59 0.67
Max Chi Dpth (ft) 12.50 | Hydr. Depth (ft) 3.90 10.57 5.45
Conv. Total (cfs) 653161.3 | Conv. (cfs) 177323.9 453320.6 22516.8
Length Witd. (ft) Wetted Per. (ft) 370.74 239.85 55.48
Min Ch EI (ft) 983.50 | Shear (Ib/sq ft) 0.02 0.05 0.03
Alpha 1.14 | Stream Power (Ib/ft s) 720.30 0.00 0.00
Frctn Loss (ft) Cum Volume (acre-t)
C & E Loss (ft) Cum SA (acres)




API Number: 33~ 0S9a§”

PERMIT CONDITIONS

West Virginia Code § 22-6A-8(d) allows the Office of Qil and Gas to place specific conditions upon this
permit. Permit conditions have the same effect as law. Failure to adhere to the specified permit

conditions may result in enforcement action.

CONDITIONS

1. This proposed activity may require permit coverage from the United States Army Corps of Engiheers
(USACE). Through this permit, you are hereby being advised to consult with USACE regarding this proposed
activity. 4 , '

2. Ifthe operator encounters an unanticipated void, or an anticipated void at an unanticipated depth, the operator
shall notify the inspector within 24 hours. Modifications to the casing program may be necessary to comply
with W. Va. Code § 22-6A-5a (12), which requires drilling to a minimum depth of thirty feet below the
bottom of the void, and installing 2 minimum of twenty (20) feet of casing. Under no circumstance should
the operator drill more than one hundred (100) feet below the bottom of the void or install less than twenty

- (20) feet of casing below the bottom of the void. :

3. When compacting fills, each lift before compaction shall not be more than 12 inches in height, and the
moisture content of the fill material shall be within limits as determined by the Standard Proctor Density test
of the actual soils used in specific engineered fill, ASTM D698, Standard Test Method for Laboratory
Compaction Characteristics of Soil Using Standard Effort, to achieve 95 % compaction of the optimum
density. Each lift shall be tested for compaction, with a minimum of two tests per lift per acre of fill. All test
results shall be maintained on site and available for review.

4. Operator shall install signage per § 22-6A-8g (6) (B) at all source water locations included in their approved
water management plan within 24 hours of water management plan activation.

5. Oil and gas water supply wells will be registered with the Office of Oil and Gas and all such wells will be
constructed and plugged in accordance with the standards of the Bureau for Public Health set forth in its
Legislative rule entitled Water Well Regulations, 64 C.S.R. 19. Operator is to contact the Bureau of Public
Health regarding permit requirements. In lieu of plugging, the operator may transfer the well to the surface
owner upon agreement of the parties. All drinking water wells within fifteen hundred feet of the water supply
well shall be flow tested by the operator upon request of the drinking well owner prior to operating the water
supply well.

6. Pursuant to the requirements pertaining to the sampling of domestic water supply wells/springs the operator
shall, no later than thirty (30) days after receipt of analytical data provide a written copy to the Chief and any
of the users who may have requested such analyses.

7. 24 bours prior to the initiation of the completion process the operator shall notify the Chief or his designee.

8. During the completion process the operator shall monitor annular pressures and report any anomaly noticed to
the chief or his designee immediately.

9. If any explosion or other accident causing loss of life or serious personal injury occurs in or about a well or
well work on a well, the well operator or its contractor shall give notice, stating the particulars of the
explosion or accident, to the oil and gas inspector and the Chief, within 24 hours of said accident.

10. During the casing and cementing process, in the event cement does not return to the surface, the oil and gas
~ inspector shall be notified within 24 hours.



APINumber: 32-0SYt

PERMIT CONDITIONS

11. The operator shall provide to the Office of Oil and Gas the dates of each of the following within 30 days of
their occurrence: completion of construction of the well pad, commencement of drilling, cessation of drilling,
completion of any other permitted well work, and completion of the well. Such notice shall be provided by

sending an email to DEPOOGNotify@wv.gov.









WWw-68 API NO. 47- -
(10/14) OPERATOR WELL NO. _Stickel 1210 S-5H
Well Pad Name: Sticke! 1210

4703305928

19) Describe proposed well work, including the drilling and plugging back of any pilot hole:

Drill the vertical depth to the Marcellus at an estimated total vertical depth of approximately 6900 feet.

Drill horizontal leg to estimated 10015 TMD, stimulate and be capable of producing from the Marcellus
Formation. Should we encounter an unanticipated void in the coal, we will install a minimum of 20’ of

casing below the void but not more than 100’ below the void, set a basket and grout to surface.

20) Describe fracturing/stimulating methods in detail, including anticipated max pressure and max rate:

The stimulation will be completed with multiple stages divided over the lateral length of the well. Stage
spacing is dependent upon engineering design. Slickwater fracturing technique will be utilized on each
stage using sand, water, and chemicals. See attached list. Maximum pressure not to exceed 12,500

psi.

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 3.456 acres

22) Area to be disturbed for well pad only, less access road (acres): 3.0 acres

23) Describe centralizer placement for each casing string:

No centralizers will be used with conductor casing. Freshwater every 3 jolnts to surface. Coal - Bow Spring an first 2 joints then evefy thind joint to 100’ from surface. {ntermediate - Bow Spring on first 2 joints then every third joint to 100" from surface. Preduction - Run 1 spiral centralizer every 5 joints from
the top of the curve to surface. Run 1 spiral centralizer every 3 joints from the 15t 5.57 long joint to the top of the curve.

24) Describe all cement additives associated with each cement type:

Conductor N/A, Casing to be drifled in w/ Dual Rotary Rg. Offi HECEI
Fresh Water - *15.8 ppg PNE-1 + 3% bwoc CaCl, 40% Excass Yield = 120/ CTS". Ce OF - VED
Coal - "Lead: 154 ppg PNE-1 + 2.5% bwoc CaCK0% Excass / Tall: 15.9 ppg PNE-1 + 2.5% bwoc CaCl zern% Excess. CTS™ O//
Intermedlate - “Laad: 15.4 ppg PNE-1 + 2.5% bwoc CaCl,40% Excess, Tall: 15.9 ppg, PNE-1 + 2.5% bwoc CaCl, zero% Excess, CTS and I~
Production - “Lead: 14.5 ppg POZ:PNE-1 + 0.3% bwoc R + 1% bwoc EC1 + 0.75 galisk FP13L + 0.3% bwoc MPA170, Tail: 14.8 ppg PNE-1 + 0.35% bwoc R3 + 0.75 galsk FP13L + 50% bwoc ASCAT + 0.5% bwoc MPA17020% ExcessLesd Yield=1.19Tall Yiekd=1.94CTS™ V .Jas

i ,:g"r""’”’ TCRF

73] t
tal Py Lot
on
25) Proposed borehole conditioning procedures:

Conductor - Ensure the hole is clean at TD.
Fresh Water - Once casing s a1 setting depth, circulate a minimum of ane hola volume with Fresh Water prior to pumping cement.
Coal - Once casing Is at safing depth, Clrculate and conciion at TD. Clrculate a minimum of one holo volume prior to pumping cement.
intermedlate - Once casing Is at salting depth, Clreulate and condition mud a1 TD. Circutata a minimum of one hole voluma prior to pumping cement.
Production - Once on bottier/TD with casing, circulate at max allowable pump rate for at least 2x bottoms up, or untl retums and pump pressures indicate the hola Is clean. Clroulate a minimum of ana hole voluma prior to pumping cemant.

‘*Note: Attach additional sheets as needed.
Page 3 of 3
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List of Frac Additives by Chemical Name and CAS #

Stickel 1210 S Well Pad (S-1H, S-2H, S-3H, S-4H, S-5H, S-6H)

ChemicalName | cAs#
Pro Shale Slik 405 Mixture 68551-12-2
7647-14-5
12125-02-9
64742-47-8
Pro Hib Il Mixture 68412-54-4
68607-28-3
107-21-1
111-76-2
67-56-1
107-19-7
Silica Sand and Ground Sand Mixture 14808-60-7
1344-28-1
1309-37-1
13463-67-7
Hydrochloric Acid 22 DEG BE 7647-01-0
PROGEL - 4.5 64742-96-7
BIO CLEAR 2000 Mixture  |25322-68-3 Officd ECEIVEp,
10222-01-2 " T Gasg
F81 201
SCALE CLEAR SI 112 107-21-1 Wy p,
o Rt
n
PROBREAK 4 Mixture 57-50-1
107-21-1
Sulfamic Acid 5329-14-6
PRO - Flow - 102-N Mixture 67-63-0
68439-45-2
2687-96-9
PROGEL -4 9000-30-0
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Cuttings Disposal/Site Water

Cutiings ~Haul off Company:

Eap Industries, Inc. DOT # 0B7A278
1575 Smith Two Stata Rd. Atlashurg, PA 15004
1-ARR-284-5227

Weste Management
200 Rengos Lane
Washington, PA 15301
724-222-3272

Environmental Coordination Services & Recycling (ECS&R)
8237 US Highway 18

Cochranton, PA 16314

814-425-7773 -

Dlsposal Lagations:.

Apex Environnamaental, LLC Parmit # 06-08438
11, County Road 78

Amstardeamm, OH 43903

740-548-4389

Westmoreland Wasta, LLC Parmit # 100277
14L Canner Lang -

Bella Vernon, PA 15012

724-920-7684

Sycamore Landfill Inc, Permit #R80-078001 05-2010
4301 Sycamora Ridge Road

Hurricane, WV 25526

304-B62-2611

Max Environhemental Technologies, Inc. Faclllty Permit # PADO04835146 [ 801074,
233 Max Lana

Yuleon, PA 2R368

724~722-3500

Max Envirohnemental Technologles, (nc. Facility Permit # PADDS087072 / 301359
200 Max Driva

Bulgar, PA 15018

7 24<756~1571,

Wasta Managemant Kally Run Permit # 100663
1801 Park Side Drive , Mqy

Elfzabeth, PA 15087 . 3]
412-384-7568

Wasta Management South Hills (Arnoni) Permit # 200592 SClion
3100 Hill Road

Ubrary, PA 15129

724-348-7013

412-384~7568

Weste Managemant Arden Parmit # 100172
200 Rangos Lana

Washington, PA 15301,

724-2722-3272

Waste Managament Meadowfll] Parmit # 1083
1488 Dawsbn Driva

Bridgepart, WV 26330

Brooke County Landfill Permit # SWF~103-87 / WV 0109028
Rd 2 Box 410

Colllars, WV 26035
304-748-0014



Wetzal County Landflll Parmit # SWE-1021-97 / WV 0108185
Ri 7 Box 156A

New Martingvilla, WV 26035

%04-455-3800

Energy Solutions, LLE Permit# UT 2300249
427 \West 300 South

Suite 200

Salt Lake Clty, UT 84101

Enargy Salutions Services, (e, Parmit # R-73006-124
1560 Bear Cresl Road
Oak Ridge, TN 37830

Narthern A1 Environnemental Services Permit ID MIPO20806B14

R947 US 131 North, PO Box 1030
Kalkasks, M1 49646
231-258-08641

Water Haul off Companies:

Dynamic Structures, Clest Creek DOT # 720488
3780 Stata Routa 7

New Waterford, OH 44445

330-892-0164

Nahors Completion & Production Services Ca,
PO Box 875682 '
Dallas, TX 75307-5882

Select Energy Servicas, LLC
FQ Box 203947
Dallas, TH 75320-3987

Nuyerra Environmental Selutfons
11942 Vetarans Mamatlal Highway
Magontown, WYV 26542

Mustang Oliflald Services LLC
PO Bax 738
St Clalrsville, QH 43950

Wilson's Outdonr Sarvices, LLC
456 Cracraft Road
Whshington, PA 15301

Dispasal Locations:

Solldiflcation

Waste Management, Ardlen Landflll Permit # 100472
200 Rangos Lane

Washington, PA 15301

724~225-1588

Soltdifleation/Incinaratlon

Sail Remediatlon, Inc. Permit# 02-20753
6065 Arrel-Smith Road

Lowalvllle, OH 44435

880-586-6825

Adems #1, (Buckeye Brinas, LLC)
Permit # 34-031-2~7177

23986 Alrport Road
Cashocton, OH 43R12
740-575-4484

5124785545

4705?0592?

CMS aof Daelaware Ing. DBA CMS Qlifleld Sery
301 Commerca Drive :
Maarastown, NJ 0B057

Forea, Ine.
1380 Rta. 286 Hwy. B, Sulte 303

Indlang, PA 15701

Sala Construction
R.0. Box 544
St. Mary’s, WV 26170

Equipment Transport
1 Tylar Court; -
Carllsle, PA 17015

Myers Wall Servica, ...,
2001 Ballpark Court
Export, PA 15632

Burns Drilling & Excavating
518 Crabapple Raad P.0. Boy 7 I,
Wind Ridge, PA 15380 7 Oll g

Nichlos 1-4 (SWIW #13) "enitay Den
Parmit # 3862 ot SCticy,
300 Charrington Pkwy, Sufte 200

Coraopolls, PA 15108

412-828-7275

Grosella (SWIW #34)
Parmit # 4056

Ri. 88

Garrattavilla, QH
713-275-4848

Kemhla 1-D Wall
Parmit # R780
7675 East Pike
Norwlch, Oh 48757
614-642-8808
740-7D6~8485



Adams #2 {Buckeya Bring, LLC)
2905 Wastover Road

Austin Tx 78708

Parmit # 34-091-2-7178
7405754484

K12-478-6545

Adams #3 [Buckaye Brine, LLG)
parmit #34-031-2-7241-00-00
2680 Exposition, Sulte 117
Ausiln, TX 78703
512-478-6545

Mozena #1 Wall [SWIW # 18)
Parmit # 34~157-2-55131-00-00
5357 k. State Streat
Newcomarstown, OH 43832
7407 63-396A

Goff SWD #1 (SWIW # 27)
Parmit # 34~118-2-8776-000

300 Charrington Pkwy, Stitte 200
toraopalls, RA 15108
A412-328-7275

508 DEL (SWIW #12)

Parmit # 34-058-2-4202-00-00
Silcor Oflftald Services, Inc,
2938 Hubbard Roatl
Youngstown, PH 44505

Dudiey #1 UIC (SWIW #1)
Parmit # 34~121-2-2458-00-00
Salect Energy Sarvices, LLG
7994 §, Plapsants Hwy

St Marys, WV 26170
B04-665-2652

— -
P

DM UICHL Bu keye UIC Barnasviile 1 &2
CNX Gag Corrgany, LLC

1000 Lonsol Enargy Rtlve

Parmit # 34-013-2-0608-00-0D

Permit # 34-013+2-0614-00-00
304-328-6568

1S Steale 11385
Parmit # 47-001-00581
200 Evergrasn Driva
Waynashurg, PA 15730
304-323-6568

Chapin #7 UIC [SWIW #7)
Parmit # 34-083-2-4137-00-00
Fikhead Gas& Ol Company
12168 Marne R, NE

Newark, OH 43055
740-768-30968

s — —















2332- 0573

WW-6A1 Operator’s Well No. _Stickel 1210 S-5H
(5/13)

INFORMATION SUPPLIED UNDER WEST VIRGINIA CODE
Chapter 22, Article 6A, Section 5(a)(5)
IN LIEU OF FILING LEASE(S) AND OTHER CONTINUING CONTRACT(S)

Under the oath required to make the verification on page 1 of this Notice and Application, I
depose and say that I am the person who signed the Notice and Application for the Applicant, and that —

(1) the tract of land is the same tract described in this Application, partly or wholly depicted in the
accompanying plat, and described in the Construction and Reclamation Plan;

(2) the parties and recordation data (if recorded) for lease(s) or other continuing contract(s) by which the
Applicant claims the right to extract, produce or market the 0il or gas are as follows:

Lease Name or
Number Grantor, Lessor, etc. Grantee, Lessee, etc. Royalty Book/Page

** See Attached **

Acknowledgement of Possible Permitting/Approval
In Addition to the Office of Oil and Gas

The permit applicant for the proposed well work addressed in this application hereby acknowledges the
possibility of the need for permits and/or approvals from local, state, or federal entities in addition to the DEP,
Office of Oil and Gas, including but not limited to the following:

Ecg
+ WV Division of Water and Waste Management Office of Oi/’é’i% G
* WV Division of Natural Resources WV Division of Highways May 3
o US. Army Corps of Engineers 120 18
¢ US. Fishand Wildlife Service En epart
¢  County Floodplain Coordinator Vironmentg) 737%7 Lo

The applicant further acknowledges that any Office of Oil and Gas permit in no way overrides, replaces, or
nullifies the need for other permits/approvals that may be necessary and further affirms that all needed
permits/approvals should be acquired from the appropriate authority before the affected activity is initiated.

Well Operator: HG Energy Il Appalachia, LLC

By: Diane White  Diore. LA
Its: Agent

Pagelof _b
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STATE OF WEST VIRGINIA " 8
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
NOTICE CERTIFICATION
Date of Notice Certification: 05/23/2018 API No. 47- -

Operator’s Well No._Stickel 1210 S-5H
Well Pad Name: Stickei 1210

Notice has been given:
Pursuant to the provisions in West Virginia Code § 22-6A, the Operator has provided the required parties with the Notice Forms listed
below for the tract of land as follows: '

State: West Virginia Easting: 546682321

County: Harrison UIMNAD 83 Northing:  4332728.147

District: Union Public Road Access: Kincheloe Run Road / SR35
Quadrangle: ~ West Milford 7.5 Generally used farm name:  Danny & Alicia Stickel

Watershed:  West Fork

Pursuant to West Virginia Code § 22-6A-7(b), every permit application filed under this section shall be on a form as may be
prescribed by the secretary, shall be verified and shall contain the following information: (14) A certification from the operator that (i)
it has provided the owners of the surface described in subdivisions (1), (2) and (4), subsection (b), section ten of this article, the
information required by subsections (b) and (c), section sixteen of this article; (ii) that the requirement was deemed satisfied as a result
of giving the surface owner notice of entry to survey pursuant to subsection (a), section ten of this article six-a; or (iii) the notice
requirements of subsection (b), section sixteen of this article were waived in writing by the surface owner; and Pursuant to West
Virginia Code § 22-6A-11(b), the applicant shall tender proof of and certify to the secretary that the notice requirements of section ten
of this article have been completed by the applicant.

Pursuant to West Virginia Code § 22-6A, the Operator has attached proof to this Notice Certification
that the Operator has properly served the required parties with the following:

0O0G OFFICE USE
*PLEASE CHECK ALL THAT APPLY .ONLY .
[] 1. NOTICE OF SEISMIC ACTIVITY or [x] NOTICE NOT REQUIRED BECAUSE NO [0 RECEIVED/
SEISMIC ACTIVITY WAS CONDUCTED NOT-REQUIRED

[J 2. NOTICE OF ENTRY FOR PLAT SURVEY or [8] NO PLAT SURVEY WAS CONDUCTED | [] RECEIVED

[®] 3. NOTICE OF INTENT TODRILL or [J] NOTICE NOT REQUIRED BECAUSE ] RECEIVED/

NOTICE OF ENTRY FOR PLAT SURVEY NOT.REQUIRED
WAS CONDUCTED or

[0 WRITTEN WAIVER BY SURFACE OWNER

(PLEASE ATTACH)

[=] 4. NOTICE OF PLANNED OPERATION RECEVED, cas [] RECEIVED
office of O and

] 5. PUBLIC NOTICE WAY 31 2018 [ RECEIVED

[¥] 6. NOTICE OF APPLICATION [] RECEIVED

D‘3pa‘- u“e”[ C)t
W\,‘O‘ WY 1ef lta\ E 0 ec‘.\o‘ \
£l il

Required Attachments:

The Operator shall attach to this Notice Certification Form all Notice Forms and Certifications of Notice that have been provided to
the required parties and/or any associated written waivers. For the Public Notice, the operator shall attach a copy of the Class II Legal
Advertisement with publication date verification or the associated Affidavit of Publication. The attached Notice Forms and
Certifications of Notice shall serve as proof that the required parties have been noticed as required under West Virginia Code § 22-6A.
Pursuant to West Virginia Code § 22-6A-11(b), the Certification of Notice to the person may be made by affidavit of personal service,
the return receipt card or other postal receipt for certified mailing.
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(9-13) OPERATOR WELL NO. Stickel 1210 5-5H

Well Pad Nzl - Stickel 1210
928

STATE OF WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
NOTICE OF APPLICATION

Notice Time Requirement: notice shall be provided no later than the filing date of permit application.

Date of Notice: -5/17/18 Date Permit Application Filed: 5/23/18

Notice of:
PERMIT FOR ANY D CERTIFICATE OF APPROVAL FOR THE
WELL WORK CONSTRUCTION OF AN IMPOUNDMENT OR PIT

Delivery method pursuant to West Virginia Code § 22-6A-10(b)

[0 PERSONAL [0 REGISTERED METHOD OF DELIVERY THAT REQUIRES A
SERVICE MAIL RECEIPT OR SIGNATURE CONFIRMATION

Pursuant to W. Va. Code § 22-6A-10(b) no later than the filing date of the application, the applicant for a permit for any well work or for a
certificate of ‘approval for the construction of an impoundment or pit as required by this article shall deliver, by personal service or by
registered mail or by any method of delivery that requires a receipt or signature confirmation, copies of the application, the erosion and
sediment control plan required by section seven of this article, and the well plat to each of the following persons: (1) The owners of record of
the surface of the tract on which the well is or is proposed to be located; (2) The owners of record of the surface tract or tracts overlying the
oil and gas leasehold being developed by the proposed well work, if the surface tract is to be used for roads or other land disturbance as
described in the erosion and sediment control plan submitted pursuant to subsection (c), section seven of this article; (3) The coal owner,
operator or lessee, in the event the tract of land on which the well proposed to be drilled is located [sic] is known to be underlain by one or
more coal seams; (4) The owners of record of the surface tract or tracts overlying the oil and gas leasehold being developed by the proposed
well work, if the surface tract is to be used for the placement, construction, enlargement, alteration, repair, removal or abandonment of any
impoundment or pit as described in section nine of this article; (5) Any surface owner or water purveyor who is known to the applicant to
have a water well, spring or water supply source located within one thousand five hundred feet of the center of the well pad which is used to
provide water for consumption by humans or domestic animals; and (6) The operator of any natural gas storage field within which the
proposed well work activity is to take place. (c)(1) If more than three tenants in common or other co-owners of interests described in
subsection (b) of this section hold interests in the lands, the applicant may serve the documents required upon the person described in the
records of the sheriff required to be maintained pursuant to section eight, article one, chapter eleven-a of this code. (2) Notwithstanding any
provision of this article to the contrary, notice to a lien holder is not notice to a landowner, unless the lien holder is the landowner. W. Va.
Code R. § 35-8-5.7.a requires, in part, that the operator shall also provide the Well Site Safety Plan (“WSSP”) to the surface owner and any
water purveyor or surface owner subject to notice and water testing as provided in section 15 of this rule.

Application Notice [ WSSP Notice M E&S Plan Notice [ Well Plat Notice is hereby provided to:

[0 SURFACE OWNER(s) g COAL OWNER OR LESSEE

Name: Danny & Alicia Stickel Name: NA

Address: 1404 Kincheloe Road Address:

Jane Lew, WV 26378 R

Name: [] COAL OPERATOR Officg ¢ CEIVep

Address: Name: NA P " an Gas
Address: "//'4 Y 3 1

0 SURFACE OWNER(s) (Road and/or Other Disturbance) an 20 8

Name: __ See Above O SURFACE OWNER OF WATER WELLE”Vi'rZ)g,?@Dadm

Address: AND/OR WATER PURVEYOR(s) "ental pnt of
Name: **See Attached Sheet** ect"on

Name: Address:

Address:
O OPERATOR OF ANY NATURAL GAS STORAGE FIELD

1 SURFACE OWNER(s) (Impoundments or Pits) Name:

Name: _Na Address:

Address:

*Please attach additional forms if necessary
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(8-13) OPERATOR WELL NO. Sticke! 1210 S-5H
Well Pad Name: Stickel 1210

examined in the study required by this subsection, the secretary shall have the authority to propose for promulgation legislative rules

establishing guidelines and procedures regarding reasonable levels of noise, light, dust and volatile organic compounds relating to

drilling horizontal wells, including reasonable means of mitigating such factors, if necessary. 4 7 0 3 3 0 5 9 2 8

Water Well Testing:

Pursuant to West Virginia Code § 22-6A-10(d), notification shall be made, with respect to surface landowners identified in subsection
(b) or water purveyors identified in subdivision (5), subsection (b) of this section, of the opportunity for testing their water well. The
operator shall provide an analysis to such surface landowner or water purveyor at their request.

Water Testing Laboratories:

Pursuant to West Virginia Code § 22-6 A-10(i), persons entitled to notice pursuant to subsection (b) of this section may contact the
department to ascertain the names and locations of water testing laboratories in the subject area capable and qualified to test water
supplies in accordance with standard accepted methods. In compiling that list of names the department shall consult with the state
Bureau for Public Health and local health departments. A surface owner and water purveyor has an independent right to sample and
analyze any water supply at his or her own expense. The laboratory utilized by the operator shall be approved by the agency as being
certified and capable of performing sample analyses in accordance with this section.

Rebuttable Presumption for Contamination or Deprivation of a Fresh Water Source or Supply:

W. Va. Code § 22-6A-18 requires that (b) unless rebutted by one of the defenses established in subsection (c) of this section, in any
action for contamination or deprivation of a fresh water source or supply within one thousand five hundred feet of the center of the
well pad for horizontal well, there is a rebuttable presumption that the drilling and the oil or gas well or either was the proximate cause
of the contamination or deprivation of the fresh water source or supply. (c) In order to rebut the presumption of liability established in
subsection (b) of this section, the operator must prove by a preponderance of the evidence one of the following defenses: (1) The
pollution existed prior to the drilling or alteration activity as determined by a predrilling or prealteration water well test. (2) The
landowner or water purveyor refused to allow the operator access to the property to conduct a predrilling or prealteration water well
test. (3) The water supply is not within one thousand five hundred feet of the well. (4) The pollution occurred more than six months
after completion of drilling or alteration activities. (5) The pollution occurred as the result of some cause other than the drilling or
alteration activity. (d) Any operator electing to preserve its defenses under subdivision (1), subsection (c) of this section shall retain the
services of an independent certified laboratory to conduct the predrilling or prealteration water well test. A copy of the results of the
test shall be submitted to the department and the surface owner or water purveyor in a manner prescribed by the secretary. (¢) Any
operator shall replace the water supply of an owner of interest in real property who obtains all or part of that owner's supply of water
for domestic, agricultural, industrial or other legitimate use from an underground or surface source with a comparable water supply
where the secretary determines that the water supply has been affected by contamination, diminution or interruption proximately
caused by the oil or gas operation, unless waived in writing by that owner. (f) The secretary may order the operator conducting the oil
or gas operation to: (1) Provide an emergency drinking water supply within twenty-four hours; (2) Provide temporary water supply
within seventy-two hours; (3) Within thirty days begin activities to establish a permanent water supply or submit a proposal to the
secretary outlining the measures and timetables to be used in establishing a permanent supply. The total time in providing a permanent
water supply may not exceed two years. If the operator demonstrates that providing a permanent replacement water supply cannot be
completed within two years, the secretary may extend the time frame on case-by-case basis; and (4) Pay all reasonable costs incurred
by the real property owner in securing a water supply. (g) A person as described in subsection (b) of this section aggrieved under the
provisions of subsections (b), (¢) or (f) of this section may seek relief in court... (i) Notwithstanding the denial of the operator of
responsibility for the damage to the real property owner’s water supply or the status of any appeal on determination of liability for the
damage to the real property owner’s water supply, the operator may not discontinue providing the required water service until
authorized to do so by the secretary or a court of competent jurisdiction.

Written Comment:
Pursuant to West Virginia Code § 22-6A-11(a), all persons described in subsection (b), section ten of this article may file wriften
comments with the secretary as to the location or construction of the applicant's proposed well work within thirty@ﬁ;és@ﬂ?espbgo
application is filed with the secretary. All persons described in West Virginia Code § 22-6A-10(b) may file written co?n%gi‘tﬁras odhe
location or construction of the applicant’s proposed well work to the Secretary at: M, AY ) 1 20

18

Chief, Office of Oil and Gas

Department of Environmental Protection En YV Dg
n Dart,
601 57" St. SE Vironmeng| BENt of

rot, :
Charleston, WV 25304 €ction
(304) 926-0450

Such persons may request, at the time of submitting written comments, notice of the permit decision and a list of persons qualified to
test water. NOTE: YOU ARE NOT REQUIRED TO FILE ANY COMMENT.





















List of Frac Additives by Chemical Name and CAS #

Stickel 1210 S Well Pad (S-1H, S-2H, S-3H, S-4H, S-5H, S-6H)

Pro Shale Slik 405 Mixture 68551-12-2
7647-14-5
12125-02-9
64742-47-8

Pro Hib I Mixture 68412-54-4
68607-28-3
107-21-1
111-76-2
67-56-1
107-19-7

Silica Sand and Ground Sand Mixture 14808-60-7
1344-28-1
1309-37-1
13463-67-7

Hydrochloric Acid 22 DEG BE 7647-01-0

PROGEL-4.5 64742-96-7

BIO CLEAR 2000 Mixture 25322-68-3
10222-01-2

SCALE CLEAR SI 112 107-21-1

PROBREAK 4 Mixture 57-50-1
107-21-1

Sulfamic Acid 5329-14-6

PRO - Flow - 102-N Mixture 67-63-0
68439-45-2

2687-96-9

PROGEL - 4

9000-30-0

470330592¢
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