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2184 HydroCAD BASE Oct2017 Type Il 24-hr 25-Year Rainfall=5.62"

Prepared by HP Printed 9/11/2018
HydroCAD® 9.10 s/n 06648 © 2010 HydroCAD Software Solutions LLC

Summary for Pond DB #2: Det. Basin #2

Inflow Area = 27.820 ac, 16.59% Impervious, Inflow Depth > 2.85" for 25-Year event
Inflow = 9465cfs @ 12.12 hrs, Volume= 6.598 af

Outflow = 14.11cfs@ 12.75 hrs, Volume= 5.941 af, Atten=85%, Lag= 37.5 min
Primary = 14.11cfs @ 12.75 hrs, Volume= 5.941 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=406.10' @ 12.75 hrs Surf.Area= 49,494 sf Storage= 145,896 cf

Plug-Flow detention time= 140.0 min calculated for 5.941 af (90% of inflow)
Center-of-Mass det. time= 107.0 min ( 899.0 - 792.0)

Volume Invert Avail.Storage  Storage Description
#1 402.60' 197,795 c¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
402.60 34,106 0 0]
403.10 36,230 17,584 17,584
404.10 40,553 38,392 55,976
405.10 44,977 42,765 98,741
406.10 49,502 47,240 145,980
407.10 54,127 51,815 197,795
Device Routing Invert OQutlet Devices
#1  Primary 402.60' 18.0" Round Culvert

L=45.0' RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 402.60' / 402.00' S=0.0133 "/ Cc= 0.900
n=0.012

Primary OutFlow Max=14.11 cfs @ 12.75 hrs HW=406.10' (Free Discharge)
1=Culvert (Inlet Controls 14.11 cfs @ 7.98 fps)
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2184 HydroCAD BASE Oct2017 Type Il 24-hr 100-Year Rainfall=7.14"

Prepared by HP Printed 9/11/2018
HydroCAD® 9.10 s/n 06648 © 2010 HydroCAD Software Solutions LLC

Summary for Pond DB #2: Det. Basin #2

Inflow Area = 27.820 ac, 16.59% Impervious, Inflow Depth > 4.09" for 100-Year event
Inflow = 13497 cfs @ 12.12 hrs, Volume= 0.485 af

Outflow = 86.67 cfs @ 12.30 hrs, Volume= 8.694 af, Atten=36%, Lag= 10.4 min
Primary = 86.67 cfs @ 12.30 hrs, Volume= 8.694 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 406.44' @ 12.30 hrs Surf.Area= 51,065 sf Storage= 162,973 cf

Plug-Flow detention time= 114.5 min calculated for 8.694 af (92% of inflow)
Center-of-Mass det. time= 85.8 min ( 870.0 - 784.2)

Volume Invert Avail.Storage Storage Description
#1 402.60' 197,795 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
402.60 34,106 0 0
403.10 36,230 17,584 17,584
404.10 40,553 38,392 55,976
405.10 44 977 42,765 98,741
406.10 49,502 47,240 145,980
407.10 54,127 51,815 197,795
Device Routing Invert OQutlet Devices
#1  Primary 402.60' 18.0" Round Culvert

L=45.0' RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 402.60' / 402.00' S=0.0133 "/ Cc= 0.900
n=0.012

#2  Primary 406.10' Special & User-Defined
Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00
Disch. (cfs) 0.000 9.250 29.460 58.060 94.060 136.830 185.980
241.210 302.280 369.030 441.300

Primary OutFlow Max=85.84 cfs @ 12.30 hrs HW=406.44' (Free Discharge)
1=Culvert (Inlet Controls 14.95 cfs @ 8.46 fps)
2=Special & User-Defined (Custom Controls 70.89 cfs)
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Open Channel Flow Calculations —————__

Swale #: Emergency

Spillway #2

Side slope = 4

Bottom width = 45

Manning's coefficient =  0.035

Slope of channel = 0.05

Depth Wetted Area Hydraulic Hydraulic Flowrate Velocity F value

(ft) __Perimeter (ft) _ (ft?)  Radius (ft) Depth (ft)  (cfs) (ft/s)
0.0 45.00 0.00 0.00 0.00 0.00 #DIvIo 1.0
0.1 45,82 4.54 0.10 0.10 9.25 204 1.1
0.2 46.65 9.16 0.20 0.20 046 322 1.2
0.3 47.47 13.86 0.29 0.29 38.08 4.18 1.3
0.4 48.30 18.64 0.39 0.39 o4 06 5.05 1.4
0.5 49.12 23.50 0.48 0.48 136483 582 1.5




Open Channel Flow Calculations =

Swale #: 22

Side slope = 3

Bottom width = 1

Manning's coefficient =  0.035

Slope of channel = 0.0279

Depth Wetted Area Hydraulic Hydraulic Flowrate  Velocity F value

(ft) __ Perimeter (ft) _ (ft*)  Radjus (ft) Depth (ft)  (cfs) (ft/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DIV/O! 1.0
0.1 1.63 0.13 0.08 0.08 017 1.32 1.1
0.2 2.26 0.32 0.14 0.15 062 1.93 1.2
0.3 2.90 0.57 0.20 0.20 137 2 1.3
0.4 3.53 0.88 0.25 0.26 2.48 2.82 1.4
0.5 4.16 1.25 0.30 0.31 399 3.19 1.5
0.6 4.79 1.68 0.35 0.37 594 3.53 1.6
0.7 5.43 2.17 0.40 0.42 8.37 3.86 1.7
0.8 6.06 2.72 0.45 0.47 1.34 417 1.8
0.9 6.69 3.33 0.50 0.52 14.87 4.47 1.9
1.0 7.32 4.00 0.55 0.57 19.00 475 2.0
11 7.96 4.73 0.59 0.62 23.78 5.03 2.1
1.2 8.59 5.52 0.64 0.67 29.23 5.30 2.2
13 9.22 6.37 0.69 0.72 35.39 5.56 2.3
14 9.85 7.28 0.74 0.77 42.30 5.81 2.4
1.5 10.49 8.25 0.79 0.83 43.99 6.06 2.5
1.6 11,12 9.28 0.83 0.88 58.49 6.30 2.6
1.7 11.75 10.37 0.88 0.93 67.84 6.54 2.7
1.8 12.38 11.52 0.93 0.98 78.06 6.78 2.8
1.9 13.02 12.73 0.98 1.03 89.19 7.01 2.9
2.0 13.65 14.00 1.03 1.08 101.25 1.23 3.0




Open Channel Flow Calculations ==

Swale #: 23

Side slope = 3

Bottom width = 1

Manning's coefficient =  0.035

Slope of channel = 0.0116 _

Depth Wetted Area Hydraulic Hydraulic Flowrate Velocity F value

(ft) __Perimeter (&) __(ft°)  Radius (t) Depth (f)  (cfs) (ft/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DWV/O! 1.0
0.1 1.63 0.13 0.08 0.08 0.11 0.85 1.1
0.2 2.26 0.32 0.14 0.15 0.40 1.24 1.2
0.3 2.90 0.57 0.20 0.20 0.88 1.55 1.3
0.4 3.53 0.88 0.25 0.26 1.60 1.82 1.4
Q.5 4.16 1.25 0.30 0.31 2.57 2.08 135
0.6 4.79 1.68 0.35 0.37 3.83 2.28 1.6
0.7 5.43 2.17 0.40 0.42 5.40 249 1.7
0.8 6.06 2.72 0.45 0.47 7.31 2.69 1.8
0.9 6.69 3.33 0.50 0.52 9.59 2.88 1.9
1.0 7.32 4.00 0.55 0.57 12.25 3.06 2.0
1.1 7.96 4.73 0.59 0.62 15.33 3.24 2.1
1.2 8.59 5.52 0.64 0.67 18.85 34 2.2
1.3 9.22 6.37 0.69 0.72 22.82 3.58 2.3
1.4 9.85 7.28 0.74 0.77 27.28 375 2.4
1.5 10.49 8.25 0.79 0.83 32,24 391 2.5
1.6 11.12 9.28 0.83 0.88 37.72 4.06 2.6
1.7 11.75 10.37 0.88 0.93 43.74 4.22 2.7
1.8 12,38 11.52 0.93 0.98 50.33 437 2.8
1.9 13.02 12.73 0.98 1.03 57.51 4.52 2.9
2.0 13.65 14.00 1.03 1.08 65.28 4.66 3.0




Open Channel Flow Calculations ===

Swale #: 24

Side slope = 3

Bottom width = 1

Manning's coefficient= 0.035

Slope of channel = 0.008

Depth Wetted Area Hydraulic Hydraulic Flowrate Velocity F value

(ft) __Perimeter (ft)  (ft)  Radius (ft) Depth (ft)  (cfs) (ft/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DIV/0Y 1.0
0.1 1.63 0.13 0.08 0.08 0.08 Q.70 1.1
0.2 2.26 0.32 0.14 0.15 033 1.03 1.2
0.3 2.90 0.57 0.20 0.20 Q.73 1.29 1.3
0.4 3.53 0.88 0.25 0.26 1.33 1.81 1.4
0.5 4.16 1.25 0.30 0.31 213 1H o]
0.6 4.79 1.68 0.35 0.37 318 189 1.6
0.7 5.43 2.17 0.40 0.42 448 2.07 1.7
0.8 6.06 2.72 0.45 0.47 6.07 2.23 1.8
0.9 6.69 3.33 0.50 0.52 7.98 2.39 1.9
1.0 7.32 4.00 0.55 0.57 10.18 354 2.0
1.1 7.96 4.73 0.59 0.62 1273 2,89 2.1
1.2 8.59 5.52 0.64 0.67 15,68 284 2.2
1.3 9.22 6.37 0.69 0.72 18.95 2,98 2.3
1.4 9.85 7.28 0.74 0.77 2265 X 2.4
1.5 10.49 8.25 0.79 0.83 8.1 324 2.5
1.6 11.12 9.28 0.83 0.88 31.32 338 2.6
1.7 11.75 10.37 0.88 0.93 36.33 3.50 2.7
1.8 12.38 11.52 0.93 0.98 41.80 3.63 2.8
1.9 13.02 12,73 0.98 1.03 41.76 3.75 2.9
2.0 13.65 14.00 1.03 1.08 54.22 3.87 3.0




Open Channel Flow Calculations =

Swale #: 25

Side slope = 3

Bottom width = 1

Manning's coefficient =  0.035

Slope of channel = 0.0201

Depth Wetted Area Hydraulic Hydraulic Flowrate Velocity F value

(ft) __ Perimeter (ft) _ (ft?)  Radius (ft) Depth (ft)  (cfs) (ft/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DIIO! 1.0
0.1 1.63 0.13 0.08 0.08 015 112 1.1
0.2 2.26 0.32 0.14 0.15 0.52 164 1.2
0.3 2.90 0.57 0.20 0.20 1.16 204 1.3
0.4 3.53 0.88 0.25 0.26 2,10 239 1.4
0.5 4.16 1.25 0.30 0.31 338 FXa 1.5
0.6 4.79 1.68 0.35 0.37 5.04 3.00 1.6
0.7 5.43 2.17 0.40 0.42 741 328 1.7
0.8 6.06 2.72 0.45 0.47 8.62 354 1.8
0.9 6.69 3.33 0.50 0.52 12.62 379 1.9
1.0 7.32 4,00 0.55 0.57 16.13 403 2.0
1.1 7.96 4.73 0.59 0.62 20,18 427 2.1
1.2 8.59 5.52 0.64 0.67 24.81 449 2.2
1.3 9.22 6.37 0.69 0.72 3004 472 2.3
1.4 9.85 7.28 0.74 0.77 35.91 493 2.4
1.5 10.49 8.25 0.79 0.83 42.43 514 2.5
1.6 11.12 9,28 0.83 0.88 4965 535 2.6
1.7 11.75 10.37 0.88 0.93 57.88 555 2.7
1.8 12.38 11.52 0.93 0.98 66.26 875 2.8
1.9 13.02 12,73 0.98 1.03 75.70 595 2.9
2.0 13.65 14.00 1.03 1.08 3594 6.14 3.0




Open Channel Flow Calculations

Swale #: 26

Side slope = 3

Bottom width = 1

Manning's coefficient =  0.035

Slope of channel = 0.0335

Depth Wetted Area Hydraulic Hydraulic Flowrate Velocity Fvalue

(ft) __ Perimeter (ft)  (Rt?)  Radius (ft) Depth (ft)  (cfs) (7t/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DIVIOL 1.0
0.1 1.63 0.13 0.08 0.08 0.19 144 1.1
0.2 2.26 0.32 0.14 0.15 0.68 2.1 1.2
0.3 2.90 0.57 0.20 0.20 1.50 2.64 1.3
0.4 3.53 0.88 0.25 0.26 272 3.09 1.4
0.5 4.16 1.25 0.30 0.31 4.37 348 iL5)
0.6 4,79 1.68 0.35 0.37 6.51 387 1.6
0.7 5.43 2.17 0.40 0.42 9.18 423 1.7
0.8 6.06 2.72 0.45 0.47 1242 457 1.8
0.9 6.69 3.33 0.50 0.52 16.29 489 1.9
1.0 7.32 4.00 0.55 0.57 20.82 5.21 2.0
1.1 7.96 4.73 0.59 0.62 26.06 5.51 2.1
1.2 8.59 5.52 0.64 0.67 32.03 5.80 2.2
1.3 9.22 6.37 0.69 0.72 38.78 6.09 2.3
1.4 9.85 7.28 0.74 0.77 46.36 6.37 2.4
1.5 10.49 8.25 0.79 0.83 54.78 6.64 2.5
1.6 11.12 9.28 0.83 0.88 64.10 6.91 2.6
1.7 11.75 10.37 0.88 0.93 74.34 747 2.7
1.8 12.38 11,52 0.93 0.8 85.54 743 2.8
1.9 13.02 12,73 0.98 1.03 97.73 7.68 2.9
2.0 13.65 14.00 1.03 1.08 110.95 1.92 3.




Open Channel Flow Calculations

Swale #: 27

Side slope = 3

Bottom width = 1

Manning's coefficient = 0035

Slope of channel = 0.008

Depth Wetted Area Hydraulic Hydraulic Flowrate Velocity F value

(ft) __ Perimeter (ft) _ (ft?) _ Radius (ft) Depth (ft)  (cfs) (ft/s)
0.0 1.00 0.00 0.00 0.00 .00 #ONVDY 1.0
0.1 1.63 0.13 0.08 0.08 0.09 0.70 1.1
0.2 2.26 0.32 0.14 0.15 0.33 1.03 1.2
0.3 2.90 0.57 0.20 0.20 073 1.29 1.3
0.4 3.53 0.88 0.25 0.26 133 151 1.4
0.5 4.16 125 0.30 0.31 213 171 1.5
0.6 4,79 1.68 0.35 0.37 3.18 189 1.6
0.7 5.43 2.17 0.40 0.42 448 297 1.7
0.8 6.06 2,72 0.45 0.47 6.07 22 1.8
0.9 6.69 3.33 0.50 0.52 1.96 239 1.9
1.0 7.32 4.00 0.55 0.57 10.18 254 2.0
1.1 7.96 4.73 0.59 0.62 12.73 269 2.1
1.2 8.59 5.52 0.64 0.67 1565 284 2.2
1.3 9.22 6.37 0.69 0.72 18.95 298 2.3
1.4 9.85 7.28 0.74 0.77 22.65 3N 2.4
15 10.49 8.25 0.79 0.83 2877 324 2.5
1.6 11.12 9.28 0.83 0.88 31.32 338 2.6
1.7 11.75 10.37 0.88 0.93 38.33 350 2.7
1.8 12.38 11.52 0.93 0.98 41.80 383 2.8
1.9 13.02 12.73 0.98 1.03 47.76 378 2.9
2.0 13.65 14.00 1.03 1.08 54.22 187 3.0




Open Channel Flow Calculations .

Swale #: 28

Side slope = 3

Bottom width = 1

Manning's coefficient =  0.035

Slope of channel = 0.0341

Depth Wetted Area Hydraulic  Hydraufic Flowrate  Velocity F value

(ft) __ Perimeter (ft) _ (ft”) _ Radius (ft) Depth (ft)  (cfs) (ftfs)
0.0 1.00 0.00 0.00 0.00 0.00 #DIVIO! 1.0
0.1 1.63 0.13 0.08 0.08 0.19 1.46 1.1
0.2 2.26 0.32 0.14 0.15 068 213 1.2
0.3 2.90 0.57 0.20 0.20 1.52 2,66 1.3
0.4 3.53 0.88 0.25 0.26 274 3.1 1.4
0.5 4.16 1.25 0.30 0.31 4.41 3.53 W5
0.6 4,79 1.68 0.35 0.37 6.56 391 1.6
0.7 5.43 2.17 0.40 0.42 9.26 4.27 1.7
0.8 6.06 2.72 0.45 0.47 12.54 461 1.8
0.9 6.69 3.33 0.50 0.52 16.44 4.94 1.9
1.0 A3 4.00 0.55 0.57 21.01 525 2.0
1.1 7.96 4.73 0.59 0.62 26.29 5.56 2.1
1.2 8.59 5.52 0.64 0.67 32.32 5.85 2.2
1.3 9,22 6.37 0.69 0.72 38.13 6.14 2.3
1.4 9.85 7.28 0.74 0.77 46.77 6.42 2.4
1.5 10.49 8.25 0.79 0.83 55.27 B.70 2.5
1.6 11.12 9.28 0.83 0.88 6467 6.97 2.6
1.7 11.75 10.37 0.88 0.93 75.00 7.23 2.7
1.8 12.38 11.52 0.93 0.98 86.30 749 2.8
1.9 13.02 12.73 0.98 1.03 $8.60 7.75 2.9
2.0 13.65 14.00 1.03 1.08 111.94 8.00 3.0




Open Channel Flow Calculations e

Swale #: 29

Side slope = 3

Bottom width = 1

Manning's coefficient =  0.035

Slope of channel = 0.0213 _

Depth Wetted Area Hydraulic  Hydraulic Flowrate Velocity F value

(ft)  Perimeter (ft) (ft?)  Radius (ft) Depth (ft)  (cfs) (ft/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DIVIOI 1.0
0.1 1.63 0.13 0.08 0.08 0.15 1.15 1.1
0.2 2.26 0.32 0,14 0.15 0.54 1.69 1.2
0.3 2.90 0.57 0.20 0.20 1.20 210 1.3
0.4 3.53 0.88 0.25 0.26 217 2.48 1.4
0.5 4.16 1.25 0.30 0.31 3.48 2,79 1.5
0.6 4.79 1.68 0.35 0.37 5.19 3.09 1.6
0.7 5.43 2.17 0.40 0.42 732 3.37 1.7
0.8 6.06 2.72 0.45 0.47 9.91 364 1.8
0.9 6.69 3.33 0.50 0.52 12.99 3.90 1.9
1.0 7.32 4.00 0.55 0.57 16.60 415 2.0
1.1 7.96 4.73 0.59 0.62 20.78 439 2.1
1.2 8.59 5.52 0.64 0.67 25.54 4863 2.2
1.3 9.22 6.37 0.69 0.72 30.93 485 2.3
1.4 9.85 7.28 0.74 0.77 36.96 5.08 2.4
1.5 10.49 8.25 0.79 0.83 43.68 5.29 2.5
1.6 11.12 9.28 0.83 0.88 51.11 5.51 2.6
1.7 11.75 10.37 0.88 0.93 58.27 572 2.7
1.8 12.38 11.52 0.93 0.98 68.21 592 2.8
1.9 13.02 12.73 0.98 1.03 77.93 6.12 2.9
2.0 13.65 14.00 1.03 1.08 &8.47 6,32 3.0




Open Channel Flow Calculations ==
Swale #: Surface
Overflow

Side slope = 3 Lots 23 & 24

Bottom width = 0

Manning's coefficient =  0.035

Slope of channel = 01

Depth Wetted Area Hydraulic Hydraulic Flowrate Velocity F value
(ft) __ Perimeter (ft)  (ft?)  Radius (ft) Depth (ft) (cfs) (fi/s)
Q.0 0.00 0.00 #DIV/0! #DIV/0! #DIV/O #DIV/O! 1.0
0.1 0.63 0.03 0.05 0.05 0.02 0.56 1.1
0.2 1.26 0.12 0.09 0.10 0.11 0.89 1.2
0.3 1.90 0.27 0.14 0.15 0.31 1.16 1.3
0.4 2.53 0.48 0.19 0.20 0.67 1.41 1.4
0.5 3.16 0.75 0.24 0.25 1.22 1.63 1.5
0.6 3.79 1.08 0.28 0.30 1.99 1.84 1.6
0.7 4,43 1.47 0.33 0.35 3.00 2.04 1.7
0.8 5.06 1.92 0.38 0.40 4.28 2.23 1.8
0.9 5.69 2.43 0.43 0.45 5.87 2.41 1.9
1.0 6.32 3.00 0.47 0.50 7.77 259 2.0
1.1 6.96 3.63 0.52 0.55 10,02 2.76 2.1
1.2 7.59 4.32 0.57 0.60 12,63 2.92 2.2
1.3 8.22 5.07 0.62 0.65 15.64 3.08 2.3
1.4 8.85 5.88 0.66 0.70 19.05 3.24 2.4
1.5 9.49 6.75 0.71 0.75 22.90 3.39 2.5
L6 10,12 .7.68 0.76 0.80 2726 354 2.6
s
3z
4
2



Open Channel Flow Calculations =
Swale #: Surface
Overflow
Side slope = 3 Lots 24 & 25
Bottom width = 0
Manning's coefflclent =  0.035
Slope of channel = 0.0133
Depth Wetted Area Hydraulic Hydraulic Flowrate Velocity F value
(ft) _ Perimeter (ft)  (ft?)  Radius (ft) Depth (ft) (cfs) (ft/s)
0.0 0.00 0.00 #DIV/0O! #DIV/O! #DIV/O! #DIVIO! 1.0
0.1 0.63 0.03 0.05 0.05 0.02 0.64 1.1
0.2 1.26 0.12 0.09 0.10 0.12 1.02 1.2
Q0.3 1.90 0.27 0.14 0.15 0.36 1.34 1.3
0.4 2.53 0.48 0.19 0.20 0.78 1.62 1.4
0.5 3.16 0.75 0.24 0.25 t41 1.88 15
0.6 3.79 1.08 0.28 0.30 229 212 1.6
0.7 4.43 1.47 0.33 0.35 3.46 235 1.7
0.8 5.06 1.92 0.38 0.40 494 257 1.8
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