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King II Mine Drainage Basins C-1981-035

05/08/2020
Basin ID Table
Disturbed Area Basins Square Feet Acres Slope ];’;‘::::L I-I(;::;r;;ﬂ I;Zﬁrgi_:ils Soil Cover Curve
A 204,384 4.69 39.49 312.0 790 D Forest with Litter 80
B1 50,984 1.17 45.77 292.0 638 D Forest with Litter 80
B2 33,579 0.77 32.54 68.0 209 D Forest with Litter 80
Cl1 128,278 2.94 42.41 268.0 632 D Forest with Litter 80
C2 29,112 0.67 8.70 18.0 207 D Forest with Litter 80
D 187,351 4.30 36.23 288.0 795 D Forest with Litter 85
D1A 46,761 1.07 13.60 68.0 500 D Forest with Litter 85
D1B 28,578 0.66 37.50 45.0 120 D Forest with Litter 85
E-1 98,687 2.27 1.91 9.0 470 D Short Grass Pature 77
E-2 38,069 0.87 7.03 18.0 256 D Short Grass Pature 77
F1 23,070 0.53 36.36 44.0 121 D Forest with Litter 80
F2 70,918 1.63 7.06 53.0 751 D Gravel Road/Parking 85
F3 57,084 1.31 4.21 32.0 760 D Gravel Road/Parking 85
F4 33,950 0.78 39.66 46.0 116 D Nearly Bare 85
G 42,209 0.97 18.01 58.0 322 D Nearly Bare 87
H 64,469 1.48 5.34 14.0 262 D Nearly Bare 85
I 79,657 1.83 0.63 4.0 633 D Short Grass Pature 77
Ramp 15,853 0.36 1.22 5.5 450 D Nearly Bare 85
J 144,975 3.33 47.96 235.0 490 D Forest with Litter 80
Portals 21,149 0.49 6.09 28.5 468 D Nearly Bare 85
Totals 1,217,140 32.12
Contributing Area Basins

UD-4 West 4098996 94.10 8.00 660.0 8250 D Forest with Litter 80
UD-4 East 3031776 69.60 8.00 660.0 8250 D Forest with Litter 80
UD-4 Section A 1287198 29.55 40.29 309.0 767 D Forest with Litter 80
UD-4 Section B 163786 3.76 33.01 207.0 627 D Forest with Litter 80
UD-4 Cemetary 213444 4.90 24.00 210.0 875 D Minimum Tillage 80
UD-4 Road 19602 0.45 14.88 32.0 215 D Forest with Litter 80
UD-2 227819 5.23 39.78 354.0 890 D Forest with Litter 80
UD-1 West 43265970 993.25 7.40 950.0 12830 C Forest with Litter 73
UD-1a East 225368 5.17 42.37 250.0 590 C Forest with Litter 73
UD-1b East 254783 5.85 49.89 232.0 465 C Forest with Litter 73

Totals 52,788,742 | 1211.86




King II Mine

Culvert Capacities

C-1981-035

05/08/2020
Culvert SEDCAD Li Di t :EP(;AD El In |EI Out Sl M ing" Req'd F1
ulve s . inear iameter eq' Size ev. In |Elev. Ou ope anning's eq' ow
D STRU!;:TUR Description Material Feet (Inches) (i:xlches (Feet) | (Feet) |DTOP (°/£ "n" ¢ ((lCFS)
Dia.)
C-1 Under C.R. 120 CMP 82 48 42 7202.50 | 7200.72 | 1.78 |2.17% 0.015 85.86
C-2 #3 Under Haul Road CMP 48 24 12 7215.94 | 7214.70 | 1.24 |2.58% 0.024 4.38
C-3 SC2 - #11 Double Under Haul Road CMP 49 2x24 36 7229.95 | 7227.78 | 2.17 |4.43% 0.015 24.17
C-4A Pond Emerg. Spillway-Top = 7233.64' CMP 119 24 24 7227.85| 7225.33 | 2.52 |2.12% 0.024 1.244
C-4B Pond Spillway-Top = 7232.73' CMP 119 24 24 7227.85| 7225.33 | 2.52 |2.12% 0.024 15.647
C-5 Under Haul Road CMP 118 24 N/A 7241.37 | 7238.74 | 2.63 |2.23% 0.024 N/A
C-6 #22 West Pond Inlet CMP 99 24 18 7238.74 | 7236.60 | 2.14 |2.16% 0.015 10.83
C-7 #30 Connection Structure to East Pond Inlet ADS-SMOOTH 265 24 24 7238.20 | 7237.03 | 1.17 |0.44% 0.015 11.88
C-8 #29 Screen Drop to Connection Structure ADS-SMOOTH 60 24 15 7239.60 | 7238.30 | 1.30 [2.17% 0.015 7.04
C-9 #38 Yard Drop to Connection Structure ADS-SMOOTH 202 24 15 7246.45 | 7238.30 | 8.15 |4.03% 0.015 4.84
C-10 #35 Substation Drop to Screen Drop ADS-SMOOTH 167 24 15 7243.07 | 7241.00 | 2.07 | 1.24% 0.015 4.85
C-11 Scale House to Ditch D CMP 40 16 N/A 7247.50 | 7243.72 | 3.78 |9.45% 0.024 0
C-12 #20 Stacker 1 to Ditch D CMP 74 24 18 7245.16 | 7241.69 | 3.47 |4.69% 0.015 9.30
C-13 #39 Parking Lot to Stacker 1 CMP 60 18 10 7260.41 | 7258.04 | 2.37 |3.95% 0.024 2.04
C-14 #14 Upper Parking Lot to Lower Parking Lot CMP 223 16 15 7280.77 | 7270.08 |10.69|4.79% 0.024 5.28
C-15 #12 Under Belt Portal Road CMP 40 16 15 7284.22 | 7282.10 | 2.12 | 5.30% 0.024 5.28
C-16 #5 3-Sided Building CMP 100 16 10 7286.94 | 7283.61 | 3.33 |3.14% 0.024 2.76
C-17 #2 Shop to 3-Sided Building CMP 100 18 12 7290.09 | 7286.62 | 3.47 |3.47% 0.024 2.14
C-17A #42 Basin B1 & B2 to ID 00 HDPE 43 12 10 7287.40 | 7286.62 | 0.78 |2.00% 0.024 1.4
C-18 SC2 - #12 West Clearwater Shop Bypass ADS- CORRUGATED 255 24 21 7301.45| 7290.63 |10.82|4.24% 0.011 15.2
C-19 Pad 2 Culverts CMP 20 24 _x2 6 7256.00 | 7255.60 | 0.40 |2.00% 0.024 1.19
C-20 Belt Galley CMP 9 24 0 7306.00 | 7305.80 | 0.20 |2.35% 0.024 0
C-21 #49 Under King III Ramp CMP 40 24 15 7260.00 | 7259.20 | 0.80 |2.00% 0.024 3.85
c-22 Clear Water Ditcé‘aiDp West of King III CMP or ADS 397 | 30"_x2 or 36" 36 7260.00 | 7250.38 | 9.62 |2.42% 0.024 35.64




King II Mine Ditch Capacities C-1981-035

05/08/2020
. . . . sTRucT. | Bottom | yiicor Hydraulic . wn | ReqdFlow . Req'd | Actual . .
Ditch ID Station (also in SEDCAD) Soil Type No. “:;:itl;h Ft. Slope Radius Manning's "n (CFS) Velocity Depth | Depth Type Ditch Material
CWD-1A 0+00 to 0+32 (A") Unbarg Loam #3 3.6 32 6.90% 0.387 N/A 15.2 4.08 0.68 4.4 Trapezoidal Grass Mixture
0+32 to 1+18 (B)) Unbarg Loam #4 3.5 86 2.90% 0.44 N/A 15.2 2.66 1.17 3.5 Trapezoidal Grass Mixture
1+18 to 1+80 (C) Unbarg Loam #5 3.3 62 6.80% 0.46 N/A 15.2 5.09 0.73 2.0 Trapezoidal Grass Mixture
1+80 to 2+37 (D) Unbarg Loam #6 0.0 57 0.20% 1.14 N/A 15.2 1.11 2.27 2.6 Trapezoidal Grass Mixture
4+90 to 8+38 (E) Unbarg Loam #13 4.3 348 4.20% 0.594 0.040 24.17 5.42 0.78 1.9 Trapezoidal Rip Rap
8+38 to 10+81 (F) Unbarg Loam #8 2.2 243 3.70% 0.64 n/a 24.17 5.61 1.02 2.1 Trapezoidal Rip Rap
10+81 to 12+40 (G') Unbarg Loam #9 1.6 159 6.10% 0.548 0.038 24.17 6.48 0.93 2.1 Trapezoidal Rip Rap
12+40 to 18+95 (H') Unbarg Loam #10 1.0 655 3.60% 0.675 0.036 24.17 6.07 1.29 2.1 Trapezoidal Rip Rap
CWD-1B 18+95 to 24+01 (I') Unbarg Loam #2. 2.3 506 4.10% 0.275 0.03 4.38 4.23 0.35 3.0 Trapezoidal Graded Loam to Cobbles when noncollodial
CWD-1C 24+01 to 27+58 (J') Unbarg Loam #2. 2.7 357 4.30% 0.221 0.03 3.23 3.74 0.27 3.0 Trapezoidal Graded Loam to Cobbles when noncollodial
CWD-1D 27+58 to 24+01 (J') Unbarg Loam #4 2.7 12 13.40% 0.049 0.03 0.33 2.43 0.05 3.0 Trapezoidal Graded Loam to Cobbles when noncollodial
Cattle Guard Cattle Guard Steel #3 6.5 35 0.50% 0.183 0.013 3.37 2.61 0.19 3.0 Trapezoidal Steel
0+00 to 0+05 (A" Unbarg Loam #2. 3.8 5 19.10% 0.11 0.03 2.38 4.98 0.12 3.0 Trapezoidal Graded Loam to Cobbles when noncollodial
0+05 to 0+70 (B') Unbarg Loam #3 5.79 65 17.70% 0.09 0.03 2.38 4.19 0.39 1.26 Trapezoidal Graded Loam to Cobbles when noncollodial
0+70 to 1+60 (C') Unbarg Loam #4 3.91 90 6.20% 0.142 0.03 2.38 3.37 0.16 1.02 Trapezoidal Graded Loam to Cobbles when noncollodial
1+60 to 4+70 (D) Unbarg Loam #5 4.79 310 1.70% 0.193 0.03 2.38 2.16 0.21 2.05 Trapezoidal Graded Loam to Cobbles when noncollodial
4+70 to 6+12 (E') Unbarg Loam #6 3.11 142 0.60% 0.990 0.03 35.64 3.82 1.60 1.90 Trapezoidal Graded Loam to Cobbles when noncollodial
6+12 to 7+90 (F') Unbarg Loam #7 7.23 178 0.90% 0.774 0.03 35.64 3.97 0.98 2.98 Trapezoidal Graded Loam to Cobbles when noncollodial
7+90 to 10+00 (G') Unbarg Loam #8 7.62 210 3.00% 0.610 N/A 35.64 4.27 1.25 2.68 Trapezoidal Bermuda Grass
CWD-2 CULVERT INTERUPT
13+93 to 14+56 (H') Unbarg Loam #9 5.34 63 1.80% 0.787 N/A 35.71 4.21 1.66 1.99 Trapezoidal Grass Mixture
14+56 to 18+00 (I') Unbarg Loam #10 5.84 344 2.60% 0.698 N/A 35.71 4.64 1.44 1.79 Trapezoidal Grass Mixture
18+00 to 20+84 (J') Unbarg Loam #11 6.18 284 2.90% 0.777 N/A 35.71 4.05 1.37 3.82 Trapezoidal Grass Mixture
20+84 to 22+20 (K') Unbarg Loam #12 3.94 136 3.10% 0.477 N/A 35.71 3.09 1.3 1.6 Trapezoidal Grass Mixture
22+20 to 25+95 (L) Unbarg Loam 1.98 375 1.50% 0.888 N/A 76.82 4.35 2.28 2.60 Trapezoidal Grass Mixture
25+95 to 26+61 (M) Unbarg Loam 3.84 66 15.90% 0.814 0.3 76.82 9.25 1.53 7.29 Trapezoidal Rip Rap
26+61 to 31+87 (N') Unbarg Loam 8.34 526 2.30% 0.495 0.03 85.86 4.75 1.11 6.21 Trapezoidal Graded Loam to Cobbles when noncollodial
ID 00 Minimum Unbarg Loam #43 2.00 9 2.10% 0.26 0.03 2.76 2.95 0.35 0.8 Trapezoidal Graded Silts to Cobbles when noncollodial
ID O Minimum Unbarg Loam #44 2.00 210 10.00% 0.13 0.03 1.40 4.03 0.15 0.8 Trapezoidal Graded Silts to Cobbles when noncollodial
ID 1A Minimum Unbarg Loam #45 2.00 260 7.64% 0.17 0.03 2.14 4.25 0.21 0.8 Trapezoidal Graded Loam to Cobbles when noncollodial
ID 1B Minimum Unbarg Loam #46 2.00 9 2.20% 0.35 0.03 5.28 3.64 0.49 0.8 Trapezoidal Graded Loam to Cobbles when noncollodial
ID 1C Minimum Unbarg Loam #47 2.00 20 3.50% 0.31 0.03 5.28 4.29 0.43 0.8 Trapezoidal Graded Loam to Cobbles when noncollodial
ID 1D Minimum Unbarg Loam #13 2.00 136 2.70% 0.353 0.03 6.46 4.89 0.48 0.8 Trapezoidal Shales and Hardpans
ID 1E Minimum Unbarg Loam #19 8.3 274 6.60% 0.222 0.03 9.30 4.66 0.23 0.8 Trapezoidal Graded Loam to Cobbles when noncollodial
ID-2A Minimum Unbarg Loam #41 1.25 187 2.00% 0.21 0.030 1.11 2.47 0.28 0.6 Trapezoidal Graded Loam to Cobbles when noncollodial
1ID-2B Minimum Unbarg Loam #18 0.66 265 4.20% 0.23 0.03 2.04 3.86 0.39 0.7 Trapezoidal Graded Silts to Cobbles when noncollodial
ID-3A Minimum Unbarg Loam #48 1.75 9 7.10% 0.20 0.03 2.52 4.52 0.25 0.8 Trapezoidal Graded Loam to Cobbles when noncollodial
ID-3 Minimum Unbarg Loam #11 1.00 424 10.00% 0.2 0.03 2.52 5.4 0.29 0.8 Trapezoidal Graded Siltsto Cobbles when noncollodial
1D 4 Minimum Unbarg Loam #21 4.00 128 5.30% 0.368 0.03 10.83 5.30 0.45 0.8 Trapezoidal Cobbles and Shingles
ID-5 Minimum Unbarg Loam #28 4.00 75 1.90% 0.205 N/A 0.88 0.66 0.60 0.90 Trapezoidal Grass Mixture
ID-5A Minimum Unbarg Loam #50 0.00 305 1.90% 0.29 0.03 4.84 2.97 0.58 0.9 Triangular Grass Mixture
ID 5B Minimum Unbarg Loam #32 3.00 329 2.00% 0.10 0.025 0.68 1.84 0.11 0.4 Trapezoidal Shales and Hardpans
ID 5C Minimum Unbarg Loam #34 0.00 182 2.00% 0.35 0.025 4.18 4.21 1.00 1.3 Triangular Shales and Hardpans
1D-6 Minimum Unbarg Loam #15 2.00 160 12.00% 0.062 0.025 0.41 3.16 0.36 0.80 Trapezoidal Course Gravel noncollidal
1D-7 Minimum Unbarg Loam #52 0 450 1.20% 0.147 0.025 0.37 1.83 0.34 0.64 Triangular Course Gravel noncollidal
1D-8 Minimum Unbarg Loam #53 0 173 1.00% 0.338 0.025 3.07 2.89 0.78 1.08 Triangular Course Gravel noncollidal
1D-9 Minimum Unbarg Loam #51 0 470 7.50% 0.290 0.039 3.11 4.59 0.82 1.12 Triangular Rip-Rap




King II Mine Utility Runs C-1981-035
06/01/2020

Utility Runs
Utility Run Flow Individual Runs Included in Utility Run cfs
Pond Discharge 16.89
CWD-2 Station 22+20 to 25+95 (L') As-Built 76.82 cfs CWD-2 Start to Station 22+20 35.76
Culvert C-3 (CWD-1A) 24.17
Total 76.82
Pond Discharge 16.89
CWD-2 Station 25+95 to 26+61 (M') As-Built 76.82 cfs CWD-2 Start to Station 22+20 35.76
Culvert C-3 (CWD-1A) 24.17
Total 76.82
Pond Discharge 16.89
CWD-2 Start to Station 22+20 35.76
. . Culvert C-3 (CWD-1A) 24.17
CWD-2 Station 26+61 to 31+87 (N') As-Built 84.57 cfs Culvert C-2 (CWD-1B) 738
Cattle Guard (CWD -1C & CWD -1D) 3.37
Total 84.57
Notes: The flows shown are from King Il Appendix 11(1F) June 1, 2020 (TR-29 AR #2), 'Design Discharge w/ o Freeboard' for CWD-2 Station
22+20 to 25+95 (L') As-Built and CWD-2 Station 25+95 to 26+61 (M') As-Built Sedcad models (originally printed 06-29-2015) and CWD-2
Station 26+61 to 31+87 (N') As-Built (Printed 05-19-2020). The utility runs were not modified for TR-29 because the flow from CWD-2 above
station 22+20 decreased and the maximum discharge from the pond was considered. The peak stage of the "Drainage Basin A to Pond 1
Flows modified for King IIl Portals" resulted in no discharge from the pond during a 10yr 24hr event. "Pond Discharge" in the above table is
derived from the Stucture #37 (Pond) -- Pond Flows to Outlet -- Pond Results: 'Elevation-Capacity-Discharge Table (King Il Appendix 11(1G),
June 1, 2020 (TR-29 AR #2), originally printed 06-29-2015), which represents maximum discharge at the maximum pond elevation of
7233.80'
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SEDCAD 4 for Windows

1N Damala 1

Drainage Basin A to Pond 1 Flows
modified for King 111 Portals

JANUARY 2020:

SEDCAD model reproduced by GEOMAT from supplied PDF of
Report dated 12-03-2015. All input variables for the model are
assumed correct as supplied in the information and remain the

sole responsibility of GCC.

Bob Flegal
GEOMAT Inc

April 2020 Joel Riggins updated F2 & F3 CN values and changed
description on structure #50, 49, 51,32,34 and others for clarity.
Changed #34 from a null structure to ditch 1D-5C.

Bob Flegal

Filename: Disturbed Area Modified for King Ill Portals JR.sc4 Printed 04-29-2020



SEDCAD 4 for Windows

Canvrinht 1002 _2N1N Damala 1 Qrhwiah

General Information

Storm Information:

Storm Type: NRCS Type Il
Design Storm: 10 yr - 24 hr
Rainfall Depth: 2.200 inches

Filename: Disturbed Area Modified for King Ill Portals JR.sc4 Printed 04-29-2020



SEDCAD 4 for Windows

Canvrinht 1002 _2N1N Damala 1 Qrhwiah

Structure Networking:

Type S:;U (if::gs Szu MEJher;) K Musk. X | Description

Null #1 ==> #45 0.000 0.000 | Basin A flows to Ditch ID-IA
Culvert #2 ==> #43 0.000 0.000 | Culvert C-17 flows to ID -00

Null #3 ==> #4 0.000 0.000 | Basin B1 flow to Basin B2

Null #4 ==> #44 0.000 0.000 | Basin B2 flows Culvert C-17A
Culvert #5 ==> #46 0.000 0.000 | Culvert C-16 flow to Ditch ID-1B
Null #9 ==> #48 0.000 0.000 | Basin C1 flows to Ditch 3

Null #10 ==> #48 0.000 0.000 | Basin C2 flows to Ditch 3

Channel #11 ==> #46 0.000 0.000 | Ditch ID-3 flow to Ditch ID-1B
Culvert #12 ==> #47 0.000 0.000 | Culvert C-15 Flows into Ditch 1C
Channel #13 ==> #19 0.000 0.000 | Ditch 1D flows to Ditch 1E

Culvert #14 ==> #13 0.000 0.000 | Culvert C-14 flow to Ditch 1D
Channel #15 ==> #13 0.000 0.000 | Ditch ID 6 (F1) Flows Into Ditch 1D
Null #16 ==> #13 0.000 0.000 | Basin F2 Flows into Ditch 1C Null
Null #17 ==> #18 0.000 0.000 | Basin F3 Flows into Ditch 2
Channel #18 ==> #39 0.000 0.000 | Ditch 2B Flows Into Culvert C-13
Channel #19 ==> #20 0.000 0.000 | Ditch 1E Flows into Culvert C-12
Culvert #20 ==> #21 0.000 0.000 | Culvert C-12 Flows into Ditch 4
Channel #21  ==> #22 0000 0.000 | DN 1D-4 (includes Basin ) flows
Culvert #22 ==> #37 0.000 0.000 | Culvert 6 Flows into Pond 1

Null #25 ==> #28 0.000 0.000 | Basin E-1 Flows Into Ditch 5
Channel #28 ==> #49 0.000 0.000 | Ditch 5 Flows into C-21

Culvert #29 ——>  #30 0.000 0.000 ch;in G into Culvert C-8 into Culvert
Culvert #30 ==> #37 0.000 0.000 | Culvert C-7 Flows into Pond 1

Null #31 ==> #53 0.000 0.000 | Basin D flows to Ditch ID-5C via ID-8
Channel #32 ==> #35 0.000 0.000 | ID-5B Basin D1B to C-10 via ID-5B
Channel #34 ==> #35 0.000 0.000 | ID-5C Basin D1A into C-10 via ID-5C
Culvert #35 ==> #29 0.000 0.000 | Culvert C-10 Flows into Culvert C-8
Pond #37 ==> End 0.000 0.000 | Pond 1 Flows to Outlet

Culvert #38 ==> #30 0.000 0.000 | Culvert C-9 Flows into Culvert C-7
Culvert #39 ==> #19 0.000 0.000 | Culvert C-13 to Ditch 1E

Channel #41 ==> #18 0.000 0.000 | Ditch 2A Flows into Ditch 2B
Culvert #42 ==> #43 0.000 0.000 | Culvert 17A flow to 1D-00

Channel #43 ==> #5 0.000 0.000 | ID-00 flow to Culvert C-16

Channel #44 ==> #42 0.000 0.000 | ID-0 Flows to Culvert C-17A
Channel #45 ==> #2 0.000 0.000 | ID-1A flows to Culvert C-17
Channel #46 ==> #12 0.000 0.000 | Ditch 1B flows into Culver C-15
Channel #4T ==> #14 0.000 0.000 | Ditch 1C flows into Culvert C-14
Channel #48 ==> #I11 0.000 0.000 | Ditch 3A flows into Ditch ID-3
Culvert #49 ==> #50 0.000 0.000 | C-21 into ID-5A

Channel #50 ==> #38 0.000 0.000 | ID-5A into Culvert C-9

Filename: Disturbed Area Modified for King Il Portals JR.sc4

Printed 04-29-2020



SEDCAD 4 for Windows

Canvrinht 1002 _2N1N Damala 1 Qrhwiah

4
Type Sgu (if::g\;s Sgu Myhsrks')K Musk. X | Description
Channel #51 ——> 449 0.000 0.000 Izlig Portals and Basin J to Drop to C-
Channel #52 ==> #53 0.000 0.000 | Road ID-7 ( & basin ) into ID-8
Channel #53 ==> #34 0.000 0.000 | ID-8 Flows into I1D-5C
#51
@ Chan’l
#25
Null
#28
@ Chan’l
#49
Culvert
#50
Chan’l
#38
Culvert
#52
@ Chan’l
& #31
Null
#53
Chan’l
& #34
Chan’l
#32
@ Chan’l
#35
Culvert
#29
Culvert
#30
Culvert
#41
@ Chan’l
& #17
Null
#18
@ Chan’l
#39
Culvert
#16
@ Null

Filename: Disturbed Area Modified for King Il Portals JR.sc4
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SEDCAD 4 for Windows

Canvrinht 1002 _2N1N Damala 1 Qrhwiah

5
#15
@ Chan’l
& #10
Null
#9
@ Null
#48
Chan’l
#11
Chan’l
#3
Null
#4
@ Null
& #44
Chan’l
242
@ Culvert
& #1
Null
#45
@ Chan’l
& #2
Culvert
#43
Chan’l
#5
Culvert
#46
Chan’l
#12
Culvert
#47
Chan’l
& #14
Culvert
#13
Chan’l
#19
Chan’l
#20
Culvert
#21
Chan’l

Filename: Disturbed Area Modified for King Il Portals JR.sc4
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SEDCAD 4 for Windows

Canvrinht 1002 _2N1N Damala 1 Qrhwiah

#22

Culvert

#37
Pond

Filename: Disturbed Area Modified for King Ill Portals JR.sc4 Printed 04-29-2020



SEDCAD 4 for Windows

Canvrinht 1002 _2N1N Damala 1 Qrhwiah

Structure Summary:

Immgdia_te Tc_JtaI _ Peak Total

Contributing Contributing Discharge Runoff

Area Area Volume

(ac) (ac) (E) (ac-ft)
#51 3.814 3.814 3.11 0.23
#25 2.266 2.266 0.88 0.09
#28 0.000 2.266 0.88 0.09
#49 0.000 6.080 3.85 0.31
#50 0.874 6.954 4.84 0.39
#38 0.000 6.954 4.84 0.39
#52 0.364 0.364 0.37 0.02
#31 4.301 4.301 2.93 0.27
#53 0.000 4.665 3.07 0.30
#34 1.073 5.738 4.18 0.38
#32 0.656 0.656 0.68 0.05
#35 0.000 6.394 4.85 0.43
#29 2.799 9.193 7.04 0.59
#30 0.000 16.147 11.88 0.98
#41 0.898 0.898 1.11 0.09
#17 0.898 0.898 0.92 0.07
#18 0.000 1.796 2.04 0.16
#39 0.000 1.796 2.04 0.16
#16 1.628 1.628 0.94 0.10
#15 0.530 0.530 0.41 0.03
#10 0.668 0.668 0.52 0.04
#9 2.945 2.945 2.08 0.17
#48 0.000 3.613 2.52 0.21
#11 0.000 3.613 2.52 0.21
#3 1.170 1.170 0.83 0.07
#4 0.771 1.941 1.40 0.11
#H44 0.000 1.941 1.40 0.11
#42 0.000 1.941 1.40 0.11
#1 4.692 4.692 2.14 0.22
#45 0.000 4.692 2.14 0.22
#2 0.000 4.692 2.14 0.22
#43 0.000 6.633 2.76 0.33
#5 0.000 6.633 2.76 0.33
#46 0.000 10.246 5.28 0.54
#12 0.000 10.246 5.28 0.54
#HAT 0.000 10.246 5.28 0.54
#14 0.000 10.246 5.28 0.54
#13 0.000 12.404 6.46 0.67
#19 0.779 14.979 9.30 0.89
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Immediate Total Peak Total

Contributing Contributing Discharde Runoff

Area Area g Volume

(ac) (ac) (E) (ac-ft)
#20 0.000 14.979 9.30 0.89
#21 1.480 16.459 10.83 1.00
#22 0.000 16.459 10.83 1.00
In 22.71 1.98

#37 0.000 32.606

Out 0.00 0.00
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Structure Detall:

Structure #51 (Riprap Channel)

1D-9 Portals and Basin J to Drop to C-21
Triangular Riprap Channel Inputs:

Material: Riprap

dLe‘;t giglht 0 @8 Freeboard  Freeboard ~ rcepoard
Sideslope Sideslope Slope (% Mult. x
Ratio Ratio Depth (ft) % of Depth (VXD)
1.0:1 1.0:1 7.5 0.30

Riprap Channel Results:
PADER Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 3.11 cfs

Depth: 0.82 ft 1.12 ft

Top Width: 1.64 ft 2.24 ft
Velocity: 4.59 fps
X-Section Area: 0.68 sq ft
Hydraulic Radius: 0.291 ft
Froude Number: 1.26
Manning's n: 0.0390
Dmin: 2.00 in
D50: 3.00in
Dmax: 4.50 in

Structure #25 (Null)

Basin E-1 Flows Into Ditch 5
Structure #28 (Vegetated Channel)

Ditch 5 Flows into C-21
Trapezoidal Vegetated Channel Inputs:

Material: Grass mixture
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Left Right Freeboard  Freeboard ' reeboard Limiting
Bottom ) ) 0 Retardance reeboar reeooar .
Width (ft) Sldesl_ope Sldesl_ope Slope (%) Classes . Mult. x Velocity
Ratio Ratio Deplu (U5 e el Depdn (VXD) (fps)
4.00 1.8:1 7.8:1 1.9 D, B 0.30 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 0.88 cfs 0.88 cfs
Depth: 0.26 ft 0.56 ft 0.60 ft 0.90 ft
Top Width: 6.45 ft 9.33 ft 9.78 ft 12.66 ft
Velocity: 0.66 fps 0.21 fps
X-Section Area: 1.33sq ft 4.15 sq ft
Hydraulic Radius: 0.205 ft 0.419 ft
Froude Number: 0.26 0.06
Roughness
Coefficient: 0.1072 0.5390
Structure #49 (Culvert)
C-21 into ID-5A
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
40.00 2.00 0.0240 2.00 0.00 0.90
Culvert Results:
Design Discharge = 3.85 cfs
Minimum pipe diameter: 1 - 15 inch pipe(s) required
Structure Z50 (Erodible Channel)
ID-5A into Culvert C-9
Triangular Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
S'dLeTt S'c?iglht I - Freeboard  Freeboard ~ 'cepoard I\_/inlﬁti_ng
ideslope ideslope ope (% anning's n Mult. x elocity
Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
1.8:1 7.8:1 1.9 0.0300 0.30 5.0
Erodible Channel Results:
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Structure #38 (Culvert)

Culvert C-9 Flows into Culvert C-7

Culvert Inputs:

Culvert Results:

w/o Freeboard w/ Freeboard
Design Discharge: 4.84 cfs
Depth: 0.58 ft 0.88 ft
Top Width: 5.60 ft 8.48 ft
Velocity: 2.97 fps
X-Section Area: 1.63 sq ft
Hydraulic Radius: 0.285 ft
Froude Number: 0.97
_ Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater Loss Coef.
(i) 0 (Ke)
202.00 4.03 0.0150 3.00 0.00 0.90

Design Discharge = 4.84 cfs

Minimum pipe diameter: 1 - 12 inch pipe(s) required

Structure #52 (Erodible Channel)

Road ID-7 ( & basin ) into ID-8

Triangular Erodible Channel Inputs:

Material: Coarse gravel noncolloidal

S'dLe];t S'(Tiglht S Freeboard  Freeboard ' 'eepoard I\_/inlwiti_ng
ideslope ideslope ope (% anning's n MUt x elocity
Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
2.0:1 1.5:1 1.2 0.0250 0.30 4.0

Erodible Channel Results:

w/o Freeboard w/ Freeboard

Design Discharge: 0.37 cfs

Depth: 0.34 ft 0.64 ft

Top Width: 1.19 ft 2.24 ft
Velocity: 1.83 fps
X-Section Area: 0.20 sq ft
Hydraulic Radius: 0.147 ft
Froude Number: 0.79

Structure #31 (Null)
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Basin D flows to Ditch ID-5C via ID-8

Structure #53 (Erodible Channel)

1D-8 Flows into ID-5C

Triangular Erodible Channel Inputs:

Material: Coarse gravel noncolloidal

Left Right Freeboard  Freeboard ' 'ccoard Limiting
Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Ratio Ratio gl (D) v Gl DEpdn (VxD) (fps)
2.0:1 1.5:1 1.0 0.0250 0.30 4.0
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 3.07 cfs
Depth: 0.78 ft 1.08 ft
Top Width: 2.73 ft 3.78 ft
Velocity: 2.89 fps
X-Section Area: 1.06 sq ft
Hydraulic Radius: 0.338 ft
Froude Number: 0.82
Structure #34 (Erodible Channel)
ID-5C Basin D1A into C-10 via ID-5C
Triangular Erodible Channel Inputs:
Material: Shales and hardpans
Left Right Freeboard  Freeboard ~ |'cepoard Limiting
Sideslope Sideslope Slope (%) Manning's n Mult. X Velocity
Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
1.0:1 1.0:1 2.0 0.0250 0.30 6.0

Erodible Channel Results:

w/o Freeboard

w/ Freeboard

Design Discharge: 4.18 cfs
Depth: 1.00 ft 1.30 ft
Top Width: 1.99 ft 2.59 ft
Velocity: 4.21 fps
X-Section Area: 0.99 sq ft
Hydraulic Radius: 0.353 ft
Froude Number: 1.05
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Structure #32 (Erodible Channel)

ID-5B Basin D1B to C-10 via ID-5B

Trapezoidal Erodible Channel Inputs:

Material: Shales and hardpans

Left Right Freeboard  Freeboard ' reepoard Limiting
V\ﬁg'tﬁ)z?t) Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
3.00 2.0:1 3.0:1 2.0 0.0250 0.30 6.0
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 0.68 cfs
Depth: 0.11 ft 0.41 ft
Top Width: 3.56 ft 5.06 ft

Velocity: 1.84 fps

X-Section Area: 0.37 sq ft

Hydraulic Radius: 0.102 ft

Froude Number: 1.01

Structure #35 (Culvert)
Culvert C-10 Flows into Culvert C-8
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
167.00 1.24 0.0150 2.50 0.00 0.90

Culvert Results:

Design Discharge = 4.85 cfs

Minimum pipe diameter: 1 - 15 inch pipe(s) required

Structure #29 (Culvert)

Basin G into Culvert C-8 into Culvert C-7

Culvert Inputs:

Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
60.00 2.17 0.0150 2.50 0.00 0.90

Culvert Results:

Design Discharge = 7.04 cfs
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Minimum pipe diameter: 1 - 15 inch pipe(s) required

Structure #30 (Culvert)

Culvert C-7 Flows into Pond 1

Culvert Inputs:

Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
265.00 0.44 0.0150 2.50 0.00 0.90

Culvert Results:
Design Discharge = 11.88 cfs
Minimum pipe diameter: 1 - 24 inch pipe(s) required

Structure #41 (Erodible Channel)

Ditch ZA Flows into Ditch 2B
Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom dLeTt dRiglht Jope (%) Freeboard  Freeboard ' 'ccP0ard L"Tl‘iting
. Sideslope Sideslope Slope (% Manning's n Mult. x Velocity
Width (ft) Ratio Ratio Depth (ft) 9% of Depth o/ i (fps)
1.25 1.3:1 1.3:1 2.0 0.0300 0.30 5.0

Erodible Channel Results:

w/o Freeboard w/ Freeboard

Design Discharge: 1.11 cfs

Depth: 0.28 ft 0.58 ft

Top Width: 1.98 ft 2.76 ft
Velocity: 2.47 fps
X-Section Area: 0.45 sq ft
Hydraulic Radius: 0.208 ft
Froude Number: 0.91

Structure #Z17 (Null)

Basin F3 Flows into Ditch 2
Structure #18 (Erodible Channel)

Ditch 2B Flows Into Culvert C-13
Trapezoidal Erodible Channel Inputs:

Material: Graded silts to cobbles when colloidal
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Bottom Left Right Freeboard  Freeboard ' ccP0ard Limiting
. Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Width (79 Ratio Ratio Depth (ft) 9% of Depth o/ i (fps)
0.66 1.8:1 1.8:1 4.2 0.0300 0.30 5.5
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 2.04 cfs
Depth: 0.39 ft 0.69 ft
Top Width: 2.06 ft 3.14 ft
Velocity: 3.86 fps
X-Section Area: 0.53 sq ft
Hydraulic Radius: 0.234 ft
Froude Number: 1.34
Structure #39 (Culvert)
Culvert C-13 to Ditch 1E
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
60.00 3.95 0.0240 2.50 0.00 0.90
Culvert Results:
Design Discharge = 2.04 cfs
Minimum pipe diameter: 1 - 10 inch pipe(s) required
Structure Z16 (Null)
Basin F2 Flows into Ditch 1C Null
Structure #15 (Erodible Channel)
Ditch ID 6 (F1) Flows Into Ditch 1D
Trapezoidal Erodible Channel Inputs:
Material: Coarse gravel noncolloidal
Bottom Left Right Freeboard  Freeboard ' reepoard Limiting
. Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Width (79 Ratio Ratio Depth (ft) % of Depth "/ (fps)
2.00 1.0:1 1.0:1 12.0 0.0250 0.30 4.0

Erodible Channel Results:
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w/o Freeboard w/ Freeboard

Design Discharge: 0.41 cfs

Depth: 0.06 ft 0.36 ft

Top Width: 213 ft 2.73 ft
Velocity: 3.16 fps
X-Section Area: 0.13 sq ft
Hydraulic Radius: 0.060 ft
Froude Number: 2.25

Structure #10 (Null)

Basin C2 flows to Ditch 3
Structure #9 (Null)

Basin C1 flows to Ditch 3
Structure #48 (Erodible Channel)

Ditch 3A flows into Ditch ID-3
Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom S'dLeTt S_dRiglht R - Freeboard  Freeboard ' reepoard I\_/irrlﬂti_ng
. ideslope ideslope ope (% anning's n Mult. x elocity
Width (ft) Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
1.75 1.8:1 1.8:1 7.1 0.0300 0.30 5.0

Erodible Channel Results:

w/o Freeboard w/ Freeboard

Design Discharge: 2.52 cfs

Depth: 0.25 ft 0.55 ft

Top Width: 2.66 ft 3.74 ft
Velocity: 4.52 fps
X-Section Area: 0.56 sq ft
Hydraulic Radius: 0.200 ft
Froude Number: 1.74

Structure #11 (Erodible Channel)

Ditch ID-3 flow to Ditch ID-1B
Trapezoidal Erodible Channel Inputs:

Material: Graded silts to cobbles when colloidal
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Bottom - dLeTt S_dRiglht S - Freeboard  Freeboard ' rcepoard \L)’Titiqg
. ideslope ideslope ope (% anning's n Mult. X elocity
Width (ft) Ratio Ratio Depth (ft) 9% of Depth o/ i (fps)
1.00 2.0:1 2.0:1 10.0 0.0300 0.30 5.5
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 2.52 cfs
Depth: 0.29 ft 0.59 ft
Top Width: 2.18 ft 3.38 ft
Velocity: 5.40 fps
X-Section Area: 0.47 sq ft
Hydraulic Radius: 0.202 ft
Froude Number: 2.05
Structure #3 (Null)
Basin B1 flow to Basin B2
Structure #4 (Null)
Basin B2 flows Culvert C-17A
Structure #44 (Erodible Channel)
I1D-0 Flows to Culvert C-17A
Trapezoidal Erodible Channel Inputs:
Material: Graded silts to cobbles when colloidal
Bottom S'dLeTt S_(‘;iglht E Freeboard  Freeboard ' reepoard \L/in:iti_ng
. ideslope ideslope ope (% anning's n Mult. x elocity
Width (ft) Ratio Ratio Depth (ft) % of Depth "/ (fps)
2.00 2.0:1 2.0:1 10.0 0.0300 0.30 5.5

Erodible Channel Results:

w/o Freeboard

w/ Freeboard

Design Discharge: 1.40 cfs
Depth: 0.15 ft 0.45 ft
Top Width: 2.60 ft 3.80 ft
Velocity: 4.03 fps
X-Section Area: 0.35 sq ft
Hydraulic Radius: 0.130 ft
Froude Number: 1.94

Structure #42 (Culvert)
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Culvert 17A flow to ID-00

Culvert Inputs:

Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
43.00 2.00 0.0240 2.00 0.00 0.90

Culvert Results:
Design Discharge = 1.40 cfs
Minimum pipe diameter: 1 - 10 inch pipe(s) required

Structure #1 (Null)

Basin A flows to Ditch I1D-IA
Structure #45 (Erodible Channel)

ID-1A flows to Culvert C-17
Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom dLeTt dRiglht Jope (%) Freeboard  Freeboard ' 'ccP0ard L"Tl‘iting
. Sideslope Sideslope Slope (% Manning's n Mult. x Velocity
Width (ft) Ratio Ratio Depth (ft) 9% of Depth o/ i (fps)
2.00 2.0:1 2.0:1 7.6 0.0300 0.30 5.0

Erodible Channel Results:

w/o Freeboard w/ Freeboard
Design Discharge: 2.14 cfs
Depth: 0.21 ft 0.51 ft
Top Width: 2.84 ft 4.04 ft
Velocity: 4.25 fps
X-Section Area: 0.51 sq ft
Hydraulic Radius: 0.173 ft
Froude Number: 1.77
Structure Z2 (Culvert)
Culvert C-17 flows to ID -00
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
100.00 3.47 0.0240 2.50 2.50 0.90

Culvert Results:
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Design Discharge = 2.14 cfs
Minimum pipe diameter: 1 - 12 inch pipe(s) required

Structure #43 (Erodible Channel)

ID-00 flow to Culvert C-16
Trapezoidal Erodible Channel Inputs:

Material: Graded silts to cobbles when colloidal

Left Right Freeboard  Freeboard ' reepoard Limiting
V\ﬁg:ﬁ)?f]t) Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
2.00 2.0:1 2.0:1 2.1 0.0300 0.30 5.5
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 2.76 cfs
Depth: 0.35 ft 0.65 ft
Top Width: 3.39 ft 4.59 ft

Velocity: 2.96 fps

X-Section Area: 0.93 sq ft

Hydraulic Radius: 0.263 ft

Froude Number: 0.99

Structure #5 (Culvert)
Culvert C-16 flow to Ditch ID-1B
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
100.00 3.14 0.0240 2.50 3.00 0.90

Culvert Results:
Design Discharge = 2.76 cfs
Minimum pipe diameter: 1 - 12 inch pipe(s) required

Structure #46 (Erodible Channel)

Ditch 1B flows into Culver C-15
Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal
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Bottom Left Right Freeboard  Freeboard ' ccP0ard Limiting
. Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Width (ft) Ratio Ratio Depth (ft) 9% of Depth o/ i (fps)
2.00 2.0:1 2.0:1 2.2 0.0300 0.30 5.0
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 5.28 cfs
Depth: 0.49 ft 0.79 ft
Top Width: 3.95 ft 5.15 ft
Velocity: 3.64 fps
X-Section Area: 1.45 sq ft
Hydraulic Radius: 0.347 ft
Froude Number: 1.06
Structure Z12 (Culvert)
Culvert C-15 Flows into Ditch 1C
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
40.00 5.30 0.0240 2.50 2.00 0.90
Culvert Results:
Design Discharge = 5.28 cfs
Minimum pipe diameter: 1 - 15 inch pipe(s) required
Structure #47 (Erodible Channel)
Ditch 1C flows into Culvert C-14
Trapezoidal Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Bottom Left Right Freeboard  Freeboard ' reepoard Limiting
. Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Width (ft) Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
2.00 2.0:1 2.0:1 3.5 0.0300 0.30 5.5

Erodible Channel Results:

w/o Freeboard w/ Freeboard

Design Discharge: 5.28 cfs
Depth: 0.43 ft 0.73 ft
Top Width: 3.72 ft 492 ft
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w/o Freeboard w/ Freeboard
Velocity: 4.29 fps
X-Section Area: 1.23 sq ft
Hydraulic Radius: 0.314 ft
Froude Number: 1.31
Structure #14 (Culvert)
Culvert C-14 flow to Ditch 1D
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater (ft) Loss Coef.
(ft) (Ke)
223.00 4.79 0.0240 2.52 0.00 0.90

Culvert Results:

Design Discharge = 5.28 cfs

Minimum pipe diameter: 1 - 15 inch pipe(s) required

Structure #13 (Erodible Channel)

Ditch 1D flows to Ditch 1E

Trapezoidal Erodible Channel Inputs:

Material: Shales and hardpans

Bottom S'dLeTt S'dRigIht S Freeboard  Freeboard ' cc00ard |\-/i”|‘itif19
. ideslope ideslope ope (% anning's n Mult. x elocity
Width (ft) Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
2.00 151 15:1 2.7 0.0250 0.30 6.0

Erodible Channel Results:

w/o Freeboard w/ Freeboard

Design Discharge: 6.46 cfs
Depth: 0.48 ft 0.78 ft
Top Width: 3.45 ft 4.35 ft
Velocity: 4.89 fps
X-Section Area: 1.32 sq ft
Hydraulic Radius: 0.353 ft
Froude Number: 1.39

Structure #19 (Erodible Channel)

Ditch 1E Flows into Culvert C-12

Trapezoidal Erodible Channel Inputs:
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Material: Graded loam to cobbles when noncolloidal

Bottom Left Right Freeboard  Freeboard ' ccP0ard Limiting
. Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Width (ft) Ratio Ratio Depth (ft) 9% of Depth o/ i (fps)
8.30 1.3:1 1.3:1 6.6 0.0300 0.30 5.0
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 9.30 cfs
Depth: 0.23 ft 0.53 ft
Top Width: 8.90 ft 9.68 ft
Velocity: 4.66 fps
X-Section Area: 2.00 sq ft
Hydraulic Radius: 0.221 ft
Froude Number: 1.73
Structure Z20 (Culvert)
Culvert C-12 Flows into Ditch 4
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
74.00 4.69 0.0150 3.00 0.00 0.90
Culvert Results:
Design Discharge = 9.30 cfs
Minimum pipe diameter: 1 - 18 inch pipe(s) required
Structure #21 (Erodible Channel)
Ditch ID-4 (Includes Basin H) flows into Culvert 6
Trapezoidal Erodible Channel Inputs:
Material: Cobbles and shingles
Bottom Left Right Freeboard  Freeboard ' reepoard Limiting
. Sideslope Sideslope Slope (%) Manning's n Mult. x Velocity
Width (ft) Ratio Ratio Depth (ft) % of Depth "/ (fps)
4.00 1.8:1 1.8:1 5.3 0.0350 0.30 5.5

Erodible Channel Results:

w/o Freeboard

w/ Freeboard

Design Discharge:

10.83 cfs

Depth:

0.45 ft

0.75 ft
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w/o Freeboard w/ Freeboard
Top Width: 5.61 ft 6.69 ft
Velocity: 5.03 fps
X-Section Area: 2.15sq ft
Hydraulic Radius: 0.368 ft
Froude Number: 1.43
Structure #22 (Culvert)
Culvert 6 Flows into Pond 1
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning's n  Headwater (ft) Loss Coef.
(ft) (Ke)
99.00 2.16 0.0150 4.00 0.00 0.90

Culvert Results:
Design Discharge = 10.83 cfs
Minimum pipe diameter: 1 - 18 inch pipe(s) required

Structure #37 (Pond)

Pond 1 Flows to Outlet

Pond Inputs:
Initial Pool Elev: 7,227.00 ft
Initial Pool: 0.07 ac-ft
Drop Inlet
R Riser Height R Barrel Barrel Slope Spillway Elev
Dlar_neter (ft) Dlar_neter Length (ft) (%) Manning's n (ft)
(in) (in)
24.00 7.17 24.00 119.00 2.12 0.0240 7,233.64
Drop Inlet
R Riser Height R Barrel Barrel Slope Spillway Elev
Dlar_neter (ft) Dlar_neter Length (ft) (%) Manning's n (ft)
(in) (in)
24.00 6.56 24.00 119.00 2.12 0.0240 7,232.73
Pond Results:
Peak Elevation: 7,230.88 ft
Dewater Time: 0.00 days

Dewatering time is calculated from peak stage to lowest spillway
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Elevation-Capacity-Discharge Table

SN Area Capacity Discharge Df:r\i/vn?(taer
(ac) (ac-ft) (cfs) (hrs)

7,226.17 0.025 0.000 0.000

7,226.67 0.097 0.029 0.000

7,227.00 0.164 0.071 0.000

7,227.17 0.201 0.102 0.000

7,227.67 0.295 0.225 0.000

7,228.17 0.407 0.400 0.000

7,228.67 0.499 0.626 0.000

7,229.17 0.599 0.900 0.000

7,229.67 0.644 1.211 0.000

7,230.17 0.690 1.544 0.000

7,230.67 0.721 1.897 0.000

7,230.88 0.735 2.054 0.000 0.00 Peak Stage

7,231.17 0.753 2.266 0.000

7,231.67 0.787 2.651 0.000

7,232.17 0.822 3.053 0.000

7,232.67 0.860 3.474 0.000

7,232.73 0.865 3.526 0.000 Spillway #2

7,233.00 0.886 3.762 2.733

7,233.17 0.899 3.914 5.684

7,233.64 0.920 4.341 14.431 Spillway #1

7,233.67 0.921 4.369 14.766

7,233.80 0.927 4.489 16.889

Detailed Discharge Table
Combined
Elevation Drop Inlet Drop Inlet Total
(f (cfs) (cfs) Discharge
(cfs)

7,226.17 0.000 0.000 0.000
7,226.67 0.000 0.000 0.000
7,227.00 0.000 0.000 0.000
7,227.17 0.000 0.000 0.000
7,227.67 0.000 0.000 0.000
7,228.17 0.000 0.000 0.000
7,228.67 0.000 0.000 0.000
7,229.17 0.000 0.000 0.000
7,229.67 0.000 0.000 0.000
7,230.17 0.000 0.000 0.000
7,230.67 0.000 0.000 0.000
7,231.17 0.000 0.000 0.000
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Combined
Elevation Drop Inlet Drop Inlet Total
(f (cfs) (cfs) Discharge
(cfs)
7,231.67 0.000 0.000 0.000
7,232.17 0.000 0.000 0.000
7,232.67 0.000 0.000 0.000
7,232.73 0.000 0.000 0.000
7,233.00 0.000 2.733 2.733
7,233.17 0.000 5.684 5.684
7,233.64 0.000 14.431 14.431
7,233.67 0.100 14.665 14.766
7,233.80 1.243 15.646 16.889
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Subwatershed Hydrology Detail:

Stru SWS  SWS Area Tig;?]:f Musk K e Curve UHS Disiia:;ge \%JIB?TIL
# # (ac) (hrs) (hrs) Number (cfs) (ac-ft)
#51 1 3.328 0.077 0.000 0.000 80.000 M 2.61 0.191
2 0.486 0.052 0.000 0.000 85.000 M 0.50 0.035
> 3.814 3.11 0.225
#25 1 2.266 0.136 0.000 0.000 77.000 M 0.88 0.086
>, 2.266 0.88 0.086
#28 Y, 2.266 0.88 0.086
#49 Y 6.080 3.85 0.311
#50 1 0.874 0.070 0.000 0.000 87.000 M 0.99 0.077
> 6.954 4.84 0.388
#38 Y, 6.954 4.84 0.388
#52 1 0.364 0.113 0.000 0.000 85.000 M 0.37 0.024
> 0.364 0.37 0.024
#31 1 4.301 0.145 0.000 0.000 85.000 M 2.93 0.275
> 4.301 2.93 0.275
#53 Y, 4.665 3.07 0.299
#34 1 1.073 0.037 0.000 0.000 85.000 M 1.10 0.084
> 5.738 4.18 0.383
#32 1 0.656 0.005 0.000 0.000 85.000 M 0.68 0.051
> 0.656 0.68 0.051
#35 Y, 6.394 4.85 0.435
#29 1 0.969 0.021 0.000 0.000 80.000 M 0.76 0.055
2 1.830 0.120 0.000 0.000 80.000 M 1.43 0.105
> 9.193 7.04 0.595
#30 ), 16.147 11.88 0.983
#41 1 0.898 0.096 0.000 0.000 89.000 M 1.11 0.089
> 0.898 1.11 0.089
#17 1 0.898 0.102 0.000 0.000 85.000 M 0.92 0.070
> 0.898 0.92 0.070
#18 Y, 1.796 2.04 0.159
#39 Y, 1.796 2.04 0.159
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Time of Peak Runoff
Stru  SWS S AT Conc RSN Musk X Sl UHS Discharge Volume
#H #H

(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#16 1 1.628 0.311 0.000 0.000 85.000 M 0.94 0.102
> 1.628 0.94 0.102
#15 1 0.530 0.022 0.000 0.000 80.000 M 0.41 0.027
> 0.530 0.41 0.027
#10 1 0.668 0.077 0.019 0.317 80.000 M 0.52 0.038
> 0.668 0.52 0.038
#9 1 2.945 0.107 0.107 0.246 80.000 M 2.31 0.169
b 2.945 2.08 0.169
#48 2 3.613 2.52 0.207
#11 E 3.613 2.52 0.207
#3 1 1.170 0.103 0.103 0.251 80.000 M 0.92 0.067
> 1.170 0.83 0.067
#4 1 0.771 0.040 0.040 0.229 80.000 M 0.60 0.044
> 1.941 1.40 0.111
#44 E 1.941 1.40 0.111
#42 2 1.941 1.40 0.111
#1 1 4.692 0.138 0.138 0.241 80.000 M 2.31 0.219
> 4.692 2.14 0.219
#45 Y, 4.692 2.14 0.219
#2 2 4.692 2.14 0.219
#43 Y 6.633 2.76 0.329
#5 2 6.633 2.76 0.329
#46 Y, 10.246 5.28 0.536
#12 2 10.246 5.28 0.536
#4T Y, 10.246 5.28 0.536
#14 2 10.246 5.28 0.536
#13 Y, 12.404 6.46 0.666
#19 1 0.779 0.005 0.000 0.000 85.000 M 0.80 0.061
> 14.979 9.30 0.885
#20 E 14.979 9.30 0.885
#21 1 1.480 0.031 0.000 0.000 85.000 M 1.52 0.116
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Time of Peak Runoff
G GRS AR Conc MBS Musk X SR UHS Discharge Volume
H H
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
> 16.459 10.83 1.002
#22 Y 16.459 10.83 1.002
#37 Y 32.606 22.71 1.984
Subwatershed Time of Concentration Details:
Stru  SWS . Vert. Dist. Horiz. Dist. Velocity .
0,
# # Land Flow Condition Slope (%) (ft) (fo) (fos) Time (hrs)
#1 1 1. Forest with heavy ground litter 39.49 312.00 790.00 1.580 0.138
#1 1 Time of Concentration: 0.138
#3 1 1. Forest with heavy ground litter 45.77 292.00 638.00 1.710 0.103
#3 1 Time of Concentration: 0.103
#4 1 1. Forest with heavy ground litter 32.54 68.00 209.00 1.440 0.040
#4 1 Time of Concentration: 0.040
#9 1 1. Forest with heavy ground litter 42.40 268.00 632.00 1.640 0.107
#9 1 Time of Concentration: 0.107
#10 1 1. Forest with heavy ground litter 8.70 18.00 207.00 0.740 0.077
#10 1 Time of Concentration: 0.077
#15 1 1. Forest with heavy ground litter 36.36 44.00 121.00 1.520 0.022
#15 1 Time of Concentration: 0.022
#16 1 1. Forest with heavy ground litter 7.06 53.00 751.00 0.670 0.311
#16 1 Time of Concentration: 0.311
#17 1 2 Nearly bare and untilled, and 4.21 32.00 760.02 2.050 0.102
alluvial valley fans
#17 1 Time of Concentration: 0.102
#19 1 > Nearlybare and untilled, and 30.66 46.00 116.00 6.290 0.005
alluvial valley fans
#19 1 Time of Concentration: 0.005
#21 1 O Nearlybare and untilled, and 5.34 14.00 262.00 2.310 0.031
alluvial valley fans
#21 1 Time of Concentration: 0.031
#25 1 3. Short grass pasture 3.88 30.00 773.01 1.570 0.136
#25 1 Time of Concentration: 0.136
w29 1 > Nearlybare and untilled, and 18.01 58.00 322.00 4.240 0.021
alluvial valley fans
#29 1 Time of Concentration: 0.021
#29 2 6. Grassed waterway 1.33 10.00 750.00 1.730 0.120
#29 2 Time of Concentration: 0.120
#31 1 1. Forest with heavy ground litter 36.23 288.00 795.00 1.520 0.145
#31 1 Time of Concentration: 0.145
w32 1 > Nearlybare and untilled, and 37.50 45.00 120.00 6.120 0.005
alluvial valley fans
#32 1 Time of Concentration: 0.005
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Stru  SWS . Vert. Dist. Horiz. Dist. Velocity .
Land Flow Condition Slope (% Time (hrs
4 # pe (%) (it (i) (fps) (hrs)
#34 1 > Nearlybare and untilled, and 13.60 68.00 499.99 3.680 0.037
alluvial valley fans
#34 1 Time of Concentration: 0.037
#a1 1 > Nearly bare and untilled, and 2.02 10.00 495.00 1.420 0.096
alluvial valley fans
#41 1 Time of Concentration: 0.096
#so 1 > Nearly bare and untilled, and 0.85 2.00 235.01 0.920 0.070
alluvial valley fans
#50 1 Time of Concentration: 0.070
#51 1 1. Forest with heavy ground litter 47.96 235.00 490.00 1.750 0.077
#51 1 Time of Concentration: 0.077
#s1 o o Nearlybare and untilled, and 6.09 28.50 468.00 2.460 0.052
alluvial valley fans
#51 2 Time of Concentration: 0.052
#sp 1 > Nearly bare and untilled, and 1.22 5.50 450.00 1.100 0.113
alluvial valley fans
#52 1 Time of Concentration: 0.113
Subwatershed Muskingum Routing Details:
Stru  SWS . Vert. Dist. Horiz. Dist. Velocity .
Land Flow Condition Slope (% Time (hrs
4 # pe (%) (it (i) (fps) (hrs)
#1 1 1. Forest with heavy ground litter 39.49 312.00 790.00 1.580 0.138
#1 1 Muskingum K: 0.138
#3 1 1. Forest with heavy ground litter 45.77 292.00 638.00 1.710 0.103
#3 1 Muskingum K: 0.103
#4 1 1. Forest with heavy ground litter 32.54 68.00 209.00 1.440 0.040
#4 1 Muskingum K: 0.040
#9 1 1. Forest with heavy ground litter 42.40 268.00 632.00 1.640 0.107
#9 1 Muskingum K: 0.107
#10 1 > Nearlybare and untilled, and 8.70 18.00 207.00 2.940 0.019
alluvial valley fans
#10 1 Muskingum K: 0.019
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Appendix 11(1D)
King II
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 10 yr - 24 hr
Rainfall Depth: 2.200 inches
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Structure Networking:

Type S‘;u (ifl!‘ct)cv)v)s S‘;u M(uhsrs.)K Musk. X | Description

Channel #2 ==> #3 0.000 0.000 | Station 0+00 to 0+05 (A")
Channel #3 ==> #4 0.000 0.000 | Station 0+05 to 0+70 (B")
Channel #4 ==> #5 0.000 0.000 | Station 0+70 to 1+60 (C")
Channel #5 ==> #6 0.000 0.000 | Station 1+60 to 4+70 (D")
Channel #6 ==> #7 0.000 0.000 | Station 4+70 to 6+12 (E")
Channel #7 ==> #8 0.000 0.000 | Station 6+12 to 7+90 (F")
Channel #8 ==> #13 0.000 0.000 | Station 7+90 to 9+95 (G")
Channel #9 ==> #10 0.000 0.000 | Station 13492 to 14+56 (H")
Channel #10 ==> #11 0.000 0.000 | Station 14456 to 18+00 (I")
Channel #11 ==> #12 0.000 0.000 | Station 18400 to 20+84 (1)
Channel #12 ==> End 0.000 0.000 | Station 20484 to 22+20 (K"
Culvert #13  ==> #9 0000 0000 | GHvert C-22 COW:2 through

#2
Chan'l
#3
Chan'l
#4
Chan'l
#5
Chan'l
#6
Chan'l
#7
Chan'l
#8
Chan'l
#13
Culvert
Chan'l
Chan'l
#11
Chan'l
#12
Chan'l
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Structure Summary:
Imm_edia_te thal _ Peak Total

Contributing Contributing Discharge Runoff

Area Area Volume

(ac) (ac) (G (ac-ft)
#2 5.230 5.230 2.38 0.24
#3 0.000 5.230 2.38 0.24
#4 0.000 5.230 2.38 0.24
#5 0.000 5.230 2.38 0.24
#6 998.420 1,003.650 35.64 27.65
#7 0.000 1,003.650 35.64 27.65
#8 0.000 1,003.650 35.64 27.65
#13 0.000 1,003.650 35.64 27.65
#9 5.850 1,009.500 35.71 27.85
#10 0.000 1,009.500 35.71 27.85
#11 0.000 1,009.500 35.71 27.85
#12 0.000 1,009.500 35.71 27.85
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Structure Detail:
Structure #2 (Erodible Channel)
Station 0+00 to 0+05 (A’)

Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom S'dLeTt S_dRiglht R Freeboard  Freeboard ' cop0ard '\-/inl"itigs
’ ideslope ideslope ope (% anning's n Mult. x eloci
Width (ﬂ:) Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
3.80 2.3:1 1.8:1 19.1 0.0300 0.30 5.0
Erodible Channel Results:
wj/o Freeboard w/ Freeboard
Design Discharge: 2.38 cfs
Depth: 0.12 ft 0.42 ft
Top Width: 4.28 ft 5.51 ft

Velocity: 4.98 fps

X-Section Area: 0.48 sq ft

Hydraulic Radius: 0.110 ft

Froude Number: 2.63

Structure #3 (Erodible Channel)
Station 0+05 to 0+70 (B')
Trapezoidal Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Bottom S'dLeTt S_dRiglht R Freeboard  Freeboard ' cop0drd '\-/inl"itigs
’ ideslope ideslope ope (% anning's n Mult. x eloci
Width (ﬂ:) Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
5.79 2.0:1 3.1:11 17.7 0.0300 0.30 5.0

Erodible Channel Results:

w/o Freeboard w/ Freeboard
Design Discharge: 2.38 cfs
Depth: 0.09 ft 0.39 ft
Top Width: 6.27 ft 7.80 ft
Velocity: 4.19 fps
X-Section Area: 0.57 sq ft
Hydraulic Radius: 0.090 ft
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w/o Freeboard

w/ Freeboard

Froude Number:

2.46

Structure #4 (Erodible Channel)
Station 0+70 to 1+60 (C)

Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom S'dLeTt S'giglht Slope (%) Manning' Freeboard  Freeboard ' 'ccoard I\_/irrlﬂti_r;g
- ideslope ideslope ope (% anning's n Mult. X eloci
Width (ft) Ratio Ratio Depth (ft) % of Depth (VD) (fps)
3.91 2.6:1 3.7:1 6.2 0.0300 0.30 5.0
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 2.38 cfs
Depth: 0.16 ft 0.46 ft
Top Width: 4.92 ft 6.81 ft

Velocity: 3.37 fps

X-Section Area: 0.71sq ft

Hydraulic Radius: 0.142 ft

Froude Number: 1.57

Structure #5 (Erodible Channel)
Station 1+60 to 4+70 (D!)
Trapezoidal Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Bottom S'dLeTt S'giglht Slope (%) Manning' Freeboard  Freeboard ' 'ccoard I\_/irrlﬂti_r;g
- ideslope ideslope ope (% anning's n Mult. X eloci
Width (ft) Ratio Ratio Depth (ft) % of Depth (VD) (fps)
4.79 1.7:1 2.2:1 1.7 0.0300 0.30 5.0

Erodible Channel Results:

w/o Freeboard

w/ Freeboard

Design Discharge: 2.38 cfs
Depth: 0.21 ft 0.51 ft
Top Width: 5.62 ft 6.79 ft
Velocity: 2.16 fps
X-Section Area: 1.10sq ft
Hydraulic Radius: 0.193 ft

Filename: CWD-2 from 0+00 to 22+20 GEOMAT REYV for Portals.sc4

Printed 05-01-2020




SEDCAD 4 for Windows

Canurinht 1008 _2N1N Pamala | Qerhwah

w/o Freeboard

w/ Freeboard

Froude Number:

0.86

Structure #6 (Erodible Channel)
Station 4+70 to 6+12 (E')

Trapezoidal Erodible Channel Inputs:

Material: Graded loam to cobbles when noncolloidal

Bottom S'dLeTt S'giglht Slope (%) Manning' Freeboard  Freeboard ' 'ccoard I\_/irrlﬂti_r;g
- ideslope ideslope ope (% anning's n Mult. x eloci
Width (ft) Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
3.11 1.6:1 1.8:1 0.6 0.0300 0.30 5.0
Erodible Channel Results:
w/o Freeboard w/ Freeboard
Design Discharge: 35.64 cfs
Depth: 1.60 ft 1.90 ft
Top Width: 8.55 ft 9.57 ft

Velocity: 3.82 fps

X-Section Area: 9.33sq ft

Hydraulic Radius: 0.990 ft

Froude Number: 0.64

Structure #7 (Erodible Channel)
Station 6+12 to 7+90 (F')
Trapezoidal Erodible Channel Inputs:
Material: Graded loam to cobbles when noncolloidal
Bottom S'dLeTt S'giglht Slope (%) Manning' Freeboard  Freeboard ' 'ccoard I\_/irrlﬂti_r;g
- ideslope ideslope ope (% anning's n Mult. x eloci
Width (ft) Ratio Ratio Depth (ft) % of Depth (VD) (fps)
7.23 2.0:1 2.0:1 0.9 0.0300 0.30 5.0

Erodible Channel Results:

w/o Freeboard

w/ Freeboard

Design Discharge: 35.64 cfs
Depth: 0.98 ft 1.28 ft
Top Width: 11.14 ft 12.34 ft
Velocity: 3.97 fps
X-Section Area: 8.98 sq ft
Hydraulic Radius: 0.774 ft
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w/o Freeboard
0.78

w/ Freeboard

Froude Number:

Structure #8 (Vegetated Channel)
Station 7+90 to 9+95 (G')

Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

Bottom Left Right , Retardance | Freeboard  Freeboard ' recpoard Limiting
Width (ft) Sideslope Sideslope Slope (%) Classes Ay o o . Mult. x Velocity
Ratio Ratio Depth (ft) % of Dept (VxD) (fps)
7.62 2.3:1 5.1:1 3.0 D, B 0.30 8.0
Vegetated Channel Results:

Stability Stability Capacity Capacity

Class D w/o Class D w/ Class B w/o Class B w/

Freeboard Freeboard Freeboard Freeboard
Design Discharge: 35.64 cfs 35.64 cfs

Depth: 0.79 ft 1.09 ft 1.25 ft 1.55 ft
Top Width: 13.48 ft 15.70 ft 16.90 ft 19.12 ft
Velocity: 4.27 fps 2.32 fps
X-Section Area: 8.36 sq ft 15.37 sq ft
Hydraulic Radius: 0.610 ft 0.892 ft
Froude Number: 0.95 0.43
Roughness Coefficient: 0.0435 0.1031
Structure #13 (Culvert)
Culvert C-22 CDW-2 through distrubance
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater (ft) Loss Coef.
(ft) (Ke)
397.00 2.42 0.0240 3.50 0.00 0.90

Culvert Results:

Design Discharge = 35.64 cfs

Minimum pipe diameter: 1 - 36 inch pipe(s) required

Structure #9 (Vegetated Channel)

Station 13+92 to 14+56 (H)

Trapezoidal Vegetated Channel Inputs:
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Material: Grass mixture

Left Right Freeboard  Freeboard ' cop0drd Limiting
V\?gglonfjt Sideslope Sideslope Slope (%) Rectlardance Mult. x Velocity
(VxD)
5.34 2.8:1 1.8:1 1.8 D, B 0.30 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 35.71 cfs 35.71 cfs
Depth: 1.08 ft 1.38 ft 1.66 ft 1.96 ft
Top Width: 10.32 ft 11.70 ft 12.97 ft 14.35 ft
Velocity: 4.21 fps 2.35 fps
X-Section Area: 8.48 sq ft 15.19 sq ft
Hydraulic Radius: 0.787 ft 1.112 ft
Froude Number: 0.82 0.38
Roughness Coefficient: 0.0404 0.0912
Structure #10 (Vegetated Channel)
Station 14+56 to 18+00 (I)
Trapezoidal Vegetated Channel Inputs:
Material: Grass mixture
Left Right Freeboard  Freeboard ' copoard Limiting
V\?gglonfjt Sideslope Sideslope Slope (%) Rectlardance Mult. x Velocity
(VxD)
5.84 2.9:1 2.3:1 2.6 D,B 0.30 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 35.71 cfs 35.71 cfs
Depth: 0.93 ft 1.23 ft 1.43 ft 1.73 ft
Top Width: 10.69 ft 12.25 ft 13.30 ft 14.86 ft
Velocity: 4.64 fps 2.60 fps
X-Section Area: 7.70 sq ft 13.72 sq ft
Hydraulic Radius: 0.698 ft 0.992 ft
Froude Number: 0.96 0.45
Roughness Coefficient: 0.0407 0.0918

Structure #11 (Vegetated Channel)
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10

Station 18+00 to 20+84 (J')

Trapezoidal Vegetated Channel Inputs:

Material: Grass mixture

Left Right Freeboard  Freeboard ' cop0ard Limiting
V\?gglonfjt Sideslope Sideslope Slope (%) Rectlardance Mult. x Velocity
I ( ) Ratio Ratio asses Depth (ft) % of Depth (VXD) (fps)
6.18 1.7:1 2.9:1 2.9 C B 0.30 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class C w/o Class C w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 35.71 cfs 35.71 cfs
Depth: 1.03 ft 1.33 ft 1.37 ft 1.67 ft
Top Width: 10.93 ft 12.31 ft 12.46 ft 13.84 ft
Velocity: 4.05 fps 2.81 fps
X-Section Area: 8.83 sq ft 12.72 sq ft
Hydraulic Radius: 0.777 ft 0.977 ft
Froude Number: 0.79 0.49
Roughness Coefficient: 0.0530 0.0889
Structure #12 (Vegetated Channel)
Station 20+84 to 22+20 (K')
Trapezoidal Vegetated Channel Inputs:
Material: Grass mixture
Left Right Freeboard  Freeboard ' cop0drd Limiting
V\?gglonfjt Sideslope Sideslope Slope (%) Rectlardance Mult. x Velocity
(VxD)
3.94 2.5:1 22.1:1 3.1 D, B 0.30 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 35.71 cfs 35.71 cfs
Depth: 0.82 ft 1.12 ft 1.30 ft 1.60 ft
Top Width: 24.19 ft 31.57 ft 35.85 ft 43.23 ft
Velocity: 3.09 fps 1.38 fps
X-Section Area: 11.57 sq ft 25.80 sq ft
Hydraulic Radius: 0.477 ft 0.718 ft
Froude Number: 0.79 0.29

Filename: CWD-2 from 0+00 to 22+20 GEOMAT REYV for Portals.sc4

Printed 05-01-2020



SEDCAD 4 for Windows

Canurinht 1008 _2N1N Pamala | Qerhwah

11

Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Roughness Coefficient: 0.0518 0.1517
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Subwatershed Hydrology Detail:

St;u 5\;\/5 SWS Area Tig;icof Musk K . Curve e DisPcErzlaatge \5{;3(;:2
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#2 1 5.230 0.155 0.155 0.242 80.000 M 2.57 0.244
> 5.230 2.38 0.244
#3 Y 5.230 2.38 0.244
#4 Y 5.230 2.38 0.244
#5 5.230 2.38 0.244
#6 1 993.250 5.241 5.241 0.143 73.000 M 35.98 27.226
2 5.170 0.099 0.099 0.246 73.000 M 2.49 0.178
> 1,003.650 35.64 27.648
#7 > 1,003.650 35.64 27.648
#8 ) 1,003.650 35.64 27.648
#13 Y 1,003.650 35.64 27.648
#9 1 5.850 0.091 0.000 0.000 73.000 M 2.81 0.201
> 1,009.500 35.71 27.849
#10 1,009.500 35.71 27.849
#11 Y 1,009.500 35.71 27.849
#12 Y 1,009.500 35.71 27.849

Subwatershed Time of Concentration Details:

S‘;u SV;/S Land Flow Condition Slope (%) VerE%tl))iSt' Hori(zf.t)D st V((a;(;gi)ty Time (hrs)

#2 1 1. Forest with heavy ground litter 39.78 354.00 890.00 1.590 0.155
#2 1 Time of Concentration: 0.155
#6 1 1. Forest with heavy ground litter 7.40 950.00 12,830.03 0.680 5.241
#6 1 Time of Concentration: 5.241
#6 2 1. Forest with heavy ground litter 42.37 250.00 590.00 1.640 0.099
#6 2  Time of Concentration: 0.099
#9 1 1. Forest with heavy ground litter 40.00 210.00 525.00 1.600 0.091
#9 1 Time of Concentration: 0.091

Subwatershed Muskingum Routing Details:
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S‘;u SV;/S Land Flow Condition Slope (%) Verz%tl))ist. Hori(zf.t)D st V((a;(;gi)ty Time (hrs)

#2 1 1. Forest with heavy ground litter 39.78 354.00 890.00 1.590 0.155
#2 1 Muskingum K: 0.155
#6 1 1. Forest with heavy ground litter 7.40 950.00 12,830.00 0.680 5.241
#6 1 Muskingum K: 5.241
#6 2 1. Forest with heavy ground litter 42.37 250.00 590.00 1.640 0.099
#6 2 Muskingum K: 0.099
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CWD-2 Station 22+20 to 25+95 (L") As-Built

Material: Grass mixture

Trapezoidal Channel
v smﬁgpe Siﬁglr;tpe Siope (%) ~ Retardance | Freeboard - Freeboard Fr;?:toird I\-l'gllcl)tclir;;]
M " Ratio Ratio Classes | Depth (ft) ~ %of Depth 'y (fps)
1.98 3.2:1 7.6:1 1,5 D, B 0.30 5.0
Stabllity Stability Capacity Capaclty
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Deslgn Discharge; 76.82 cfs 76.82 cfs
Depth: LE4 1t 1.94 ft 2281t 2.58 ft
Top Width: 19.58 ft 2280 ft 26.49 ft 2972t
Velocity: 4350ps ' 2.37 fps
X-Section Area: . 17.65sq ft 32.46 sq ft -
Hydraulic Radlus: 0.888 ft 1.206 ft
Froude Number: 0.81 0.38
Roughness Coefficlent: 0.0386 0.0871
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CWD-2 Station 25+95 to 26+61 (M') As-Built

Material: Riprap

Trapezoidal Channel
Bottom = dLelft su;uglht Stope (%) Freehoard  Freeboard ~ |'ceboard
[deslope esiape ope
width () e Ratio PEUS) 1 Depth () % of Depth s
3.84 3.3:1 1.5:1 15.9 0.30

PADER Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 76.82 cfs
Depth: 123 ft 153 ft
Top Width: 9.71 ft 11,15 ft

i - _Vel‘ocl_t-): - 9.25 fps

X-Section Area: 8.31sqft

o Hydraulic Radius: 6.814 ft
Froude Number: 1.76 B

Manning's n: 0.0560

- Dmin: N 5.00 In

D50: 9.00 In

Dmax: 12.00 In

SEDCAD Utility Run
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CWD-2 Station 26+61 to 31+87 (N') As-Built

Material: Graded loam to cobbles when noncolloidal

Trapezoidal Channel
Bottom S'dLeTt S'c?iglht Semoi)  Wenni Freeboard  Freeboard ' ccPoard \'—/in?iti_flg
; ideslope ideslope ope (% anning's n Mult. x elocity
Width (ft) Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
8.34 1.5:1 33.4:1 2.3 0.0300 0.30 5.0

w/o Freeboard

w/ Freeboard

Design Discharge: 84.57 cfs
Depth: 0.80 ft 1.10 ft
Top Width: 36.39 ft 46.86 ft
Velocity: 4.70 fps
X-Section Area: 17.98 sq ft
Hydraulic Radius: 0.493 ft
Froude Number: 1.18

SEDCAD Utility Run
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Culvert Inputs:

Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater (ft) Loss Coef.
(ft) (Ke)
82.00 2.17 0.0150 8.00 0.00 0.90

Culvert Results:

Minimum pipe diameter: 1 - 36 inch pipe(s) required

Detailed Performance Curves
Design Discharge = 84.57 cfs
Maximum Headwater = 8.00 ft

(BOLD indicates design pipe size)

Discharge Discharge Discharge

Hea?f\é\;ater (cfs) (cfs) (cfs)
(30in) (36in) (42in)

0.80 3.75 4.50 5.25
1.60 10.59 12,71 14.83
2.40 19.47 23.36 27.25
3.20 28.89 35.96 41.95
4.00 36.22 47.70 58.63
4.80 42.30 57.14 72.28
5.60 47.60 65.22 84.01
6.40 52.38 72.42 94.26
7.20 56.75 78.95 103.54
8.00 60.81 84.99 112.05
8.80 64.62 90.63 119.94
9.60 68.21 95.90 127.37
10.40 71.62 100.93 134.36
11.20 74.88 105.72 141.01
12.00 78.00 110.29 147.39
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