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Storm water Calculations

Sewer has been sized for the 10-year design storm event



Project Name Brelie Gear Project Location Waukesha, W1 Date 01/15/19

CJE Job No. CJE1841 Designed By CAJ Checked By Sheet 1 of 1
Location of Sewer Drainage Area Rainfall and Runoff Data Fotl Design Computations Time of Flow in Remarks
i Runoff Sewer
a A C© Ca > Ca 1 Q
- 2
3 —~ — o 2
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= < e 8 gl r ) g 9 e < ) & g g
In From To - ” a &) R z o z 2 o £, 3 s 9] g - g
slze| EL| S T | ES| | BV (g2 N E g g, |82 Al 2 |3z E 2
=2 | 82| 28 = = 22| EE| E.|c8 % R le2e|l "2 285 | =4 SE| = e [£4¢ 2 3
5 =R 5.8 3 E} =0 |Eg | =€ |2 % 7 s & cE| 2 5 A B =$ |z =g = <
TEe | EE| BE e} £ Eo =8 | Es|® e ksl v |2Zcale i 28 | =582 °cB |E =3 5 -
g3z 58| = EolEc|Ee|s& et 2| 2 |g52|E82| £5 | gE| AT g2 |REa| @ 5 2
B & £ 555 z R=N ] & g CRrEE] = 8
Eo |22 ES | = | 2 |S5|ES S| 2 | £ 208|208 56 | a2 |2EE| s [ces]| £ 3 z
1 2 0.96 0.96 0.4 0.38 0.38 10 10.0 5.14 1.98 54 12 0.12 0.17 0.011 0.70 3.37 0.3 10.3 830.4|  830.23| 0.00315
2 3 1.09 2.05 0.4 0.44 0.82 10 10.3 5.09 4.17 96 15 0.29 0.30 0.011 0.80 3.96 0.4 10.7 830.2 829.90 0.00313
3 7 2.05 0.4 0.82 10 10.7 5.02 320 15 0.92 0.96 0.011 0.81 3.88 1.4 12.1 829.86]  828.90] 0.00300
4 7 3.97 3.97 0.5 1.99 1.99 10 10.0 5.14 33 18 0.22 1.10 0.011 0.47 12.45 0.0 10.0 830 828.90 0.03333
5 6 0.84 0.84 0.9 0.76 0.76 10 10.0 5.14 38 12 0.32 0.50 0.011 0.68 6.84 0.1 10.1 831.75|  831.25| 0.01316
6 7 0.14 0.98 0.8 0.11 0.87 10 10.1 5.13 133 12 2.06 2.10 0.013 0.81 6.49 0.3 10.4 831 828.90[ 0.01579
7 8 0.02 7.02 0.8 0.02 3.69 10 12.1 4.78 23 18 0.65 0.67 0.013 0.81 11.56 0.0 12.1 828.85|  828.18] 0.02913

\\AS-202TE-6318\User Homes\admin\land projects\CJE1841\Storm Calculation Sheet-CJE1841r1.xlsm
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CJE1841 MSE 24-hr 3 10 year Rainfall=3.81"

Prepared by Microsoft Printed 1/21/2019
HydroCAD® 10.00-16 s/n 03450 © 2015 HydroCAD Software Solutions LLC Page 2

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Area to storm inlet #1 Runoff Area=0.960 ac 26.04% Impervious Runoff Depth>1.20"
Flow Length=300" Tc=10.8 min CN=71 Runoff=1.76 cfs 0.096 af

Subcatchment2S: Area to Storm inlet #2 Runoff Area=1.090 ac 11.93% Impervious Runoff Depth>0.86"
Flow Length=385" Tc=12.3 min CN=65 Runoff=1.28 cfs 0.078 af

Subcatchment4S: Area to Ditch Runoff Area=3.970 ac 45.34% Impervious Runoff Depth>1.66"
Tc=10.0 min CN=78 Runoff=10.46 cfs 0.548 af

Subcatchment6S: Area to front storm Runoff Area=0.980 ac 100.00% Impervious Runoff Depth>3.44"
Tc=5.0 min CN=98 Runoff=5.53 cfs 0.281 af

Subcatchment8S: Area to inlet #7 Runoff Area=0.020 ac  100.00% Impervious Runoff Depth>3.44"
Tc=5.0 min CN=98 Runoff=0.11 cfs 0.006 af

Reach 1R: north Ditch Avg. Flow Depth=0.60' Max Vel=4.26 fps Inflow=10.46 cfs 0.548 af
n=0.022 L=350.0" S=0.0143'/" Capacity=153.56 cfs Outflow=9.97 cfs 0.546 af

Pond 1P: INLET 1 Peak Elev=831.29"' Inflow=1.76 cfs 0.096 af
12.0" Round Culvert n=0.011 L=54.0' S=0.0031"'" Outflow=1.76 cfs 0.096 af

Pond 2P: SWCB Peak Elev=831.32" Inflow=3.02 cfs 0.174 af
15.0" Round Culvert n=0.013 L=86.0' S=0.0035"'/" Outflow=3.02 cfs 0.174 af

Pond 4P: Endsection #4 Peak Elev=831.98' Storage=483 cf Inflow=9.97 cfs 0.546 af
Primary=9.42 cfs 0.546 af Secondary=0.00 cfs 0.000 af Outflow=9.42 cfs 0.546 af

Pond 6P: Inlet #6 Peak Elev=835.24"' Inflow=5.53 cfs 0.281 af
12.0" Round Culvert n=0.013 L=133.0' S=0.0083'/" Outflow=5.53 cfs 0.281 af

Pond 7P: Inlet #7 Peak Elev=832.63"' Inflow=14.83 cfs 1.007 af
18.0" Round Culvert n=0.013 L=23.0" S=0.0291"'" Outflow=14.83 cfs 1.007 af

Total Runoff Area = 7.020 ac Runoff Volume = 1.008 af Average Runoff Depth = 1.72"
54.70% Pervious = 3.840 ac  45.30% Impervious = 3.180 ac



CJE1841
Prepared by Microsoft

MSE 24-hr 3 10 year Rainfall=3.81"
Printed 1/21/2019

HydroCAD® 10.00-16 s/n 03450 © 2015 HydroCAD Software Solutions LLC

Page 3

Summary for Subcatchment 1S: Area to storm inlet #1

Runoff =

1.76 cfs @ 12.20 hrs, Volume=

0.096 af, Depth> 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

MSE 24-hr 3 10 year Rainfall=3.81"

Area (ac) CN Description

* 0.250
0.710

98
61

Impervious Area, HSG C
>75% Grass cover, Good, HSG B

0.960
0.710
0.250

71 Weighted Average

Tc Length
(min) (feet)

Slope

(ft/ft)  (ft/sec)

73.96% Pervious Area
26.04% Impervious Area

Velocity Capacity Description
(cfs)

10.4 200 0.0850 0.32

0.4 100 0.0800 4.55

Sheet Flow, A-B

Grass: Short n=0.150 P2=2.70"
Shallow Concentrated Flow, B-C
Unpaved Kv= 16.1 fps

10.8 300 Total

Subcatchment 1S: Area to storm inlet #1
Hydrograph

Flow (cfs)
T

1.76 cfs

 MSE 24-hr3
10 year Ramfall—3 81"

Runoff Area-O 960 ac
Runoff Volume-O 096 af

Elow Length 300'
c=10.8 m|n

12

Time (hours)

20



CJE1841

Prepared by Microsoft
HydroCAD® 10.00-16_s/n 03450 © 2015 HydroCAD Software Solutions LLC Page 4

MSE 24-hr 3 10 year Rainfall=3.81"
Printed 1/21/2019

Runoff =

Summary for Subcatchment 2S: Area to Storm inlet #2

1.28 cfs @ 12.22 hrs, Volume=

0.078 af, Depth> 0.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10 year Rainfall=3.81"

Area (ac)

CN

Description

0.130
0.960

98

61

Impervious Area

>75% Grass cover, Good, HSG B

(min)

1.090
0.960
0.130

65

Tc Length

(feet)

Weighted Average
88.07% Pervious Area
11.93% Impervious Area

Slope
(ft/ft)

Velocity Capacity Description

(ft/sec)

(cfs)

1

1.3
1.0

2
1

00

85

0.0700

0.0400

0.30
3.22

Sheet Flow, D-E

Grass: Short n=0.150 P2=2.70"
Shallow Concentrated Flow, E-F
Unpaved Kv= 16.1 fps

12.3

Flow (cfs)

3

85

Total

Subcatchment 2S: Area to Storm inlet #2

Hydrograph

10 yéar Ramfall—3 81"

Runoff Depth>0 86"

MSE 24-hr 3 |

Elow Lepgth—3$5'
Tc=12.3 min

11 12

Time (hours)




CJE1841 MSE 24-hr 3 10 year Rainfall=3.81"

Prepared by Microsoft Printed 1/21/2019
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Summary for Subcatchment 4S: Area to Ditch

Runoff = 1046 cfs @ 12.18 hrs, Volume= 0.548 af, Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10 year Rainfall=3.81"

Area (ac) CN Description
1.800 98 Paved roads w/curbs & sewers, HSG B
2.170 61 >75% Grass cover, Good, HSG B

3.970 78 Weighted Average

2170 54.66% Pervious Area
1.800 45.34% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4S: Area to Ditch
Hydrograph

Flow (cfs)

Time (hours)



CJE1841
Prepared by Microsoft

MSE 24-hr 3

10 year Rainfall=3.81"
Printed 1/21/2019
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Summary for Subcatchment 6S: Area to front storm sewer
Runoff = 553cfs@ 12.11 hrs, Volume= 0.281 af, Depth> 3.44"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10 year Rainfall=3.81"
Area (ac) CN Description
0.840 98 Roofs, HSG B
0.140 98 Paved parking, HSG B
0.980 98 Weighted Average
0.980 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 6S: Area to front storm sewer
Hydrograph
1T BB |
J |  MSE24-hr3 |
| R I 10 year Ralnfall—3 81" |
do ,,,;,,,RunoffArearo,QSOBC |
o T Runoff Volume-O 281 af |
. |l Runoff Depth>3.44" |
~ Tc=5.0min |
L ~ CN=s8
——————
14 15 16 17 18 19 20

Time (hours)



CJE1841 MSE 24-hr 3 10 year Rainfall=3.81"

Prepared by Microsoft Printed 1/21/2019
HydroCAD® 10.00-16 s/n 03450 © 2015 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment 8S: Area to inlet #7

Runoff = 0.11cfs@ 12.11 hrs, Volume= 0.006 af, Depth> 3.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10 year Rainfall=3.81"

Area (ac) CN Description
0.020 98 Paved parking, HSG B

0.020 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 8S: Area to inlet #7

0125__ 77777 - - I - —-———=—-——— T —-————-T I - - - - - - - J1-——-———T - — — 1= ——=
E | | | | | | | | | | | |
otzd
01154 -~ - R it iy Bl et M il R ey
0114 - - —— =+ ————F———4————+ I R g T i
o8 ~ MSE24-hr3
St Ehny SRR I
o064 |10 year Rainfall=3.81"
ooy o f S YEE ARGTIERTS2 T
1 | Runoff Area=0.020 ac |
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5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



CJE1841 MSE 24-hr 3 10 year Rainfall=3.81"

Prepared by Microsoft Printed 1/21/2019
HydroCAD® 10.00-16 s/n 03450 © 2015 HydroCAD Software Solutions LLC Page 8

Summary for Reach 1R: north Ditch

Inflow Area = 3.970 ac, 45.34% Impervious, Inflow Depth > 1.66" for 10 year event
Inflow = 1046 cfs @ 12.18 hrs, Volume= 0.548 af
Outflow = 997 cfs@ 12.22 hrs, Volume= 0.546 af, Atten=5%, Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.26 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 1.55 fps, Avg. Travel Time= 3.8 min

Peak Storage= 851 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 2.00" Flow Area= 18.0 sf, Capacity= 153.56 cfs

Custom cross-section, Length=350.0' Slope= 0.0143 "/
Constant n= 0.022 Earth, clean & straight
Inlet Invert= 836.00", Outlet Invert=831.00'

T

Offset Elevation Chan.Depth

(feet) (feet) (feet)

0.00 2.00 0.00

8.00 0.00 2.00

10.00 0.00 2.00

16.00 2.00 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 2.0 0 0.00

2.00 18.0 16.6 6,300 153.56



=3.81"
Printed 1/21/2019

MSE 24-hr 3 10 year Rainfall

Prepared by Microsoft

CJE1841

Page 9

HydroCAD® 10.00-16 s/n 03450 © 2015 HydroCAD Software Solutions LLC

Reach 1R: north Ditch

Hydrograph
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Inflow Area =

Summary for Pond 1P: INLET 1

0.960 ac, 26.04% Impervious, Inflow Depth > 1.20"

for 10 year event

Inflow

Outflow
Primary

1.76 cfs @ 12.20 hrs, Volume=
1.76 cfs @ 12.20 hrs, Volume=
1.76 cfs @ 12.20 hrs, Volume=

0.096 af
0.096 af, Atten= 0%, Lag= 0.0 min
0.096 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=831.29' @ 12.20 hrs

Device Routing Invert

Outlet Devices

#1  Primary 830.40'

12.0" Round Culvert

L=54.0' CPP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 830.40' / 830.23' S=0.0031'/" Cc=0.900
n=0.011, Flow Area= 0.79 sf
Primary OutFlow Max=1.75 cfs @ 12.20 hrs HW=831.28"' (Free Discharge)
2 _1=Culvert (Barrel Controls 1.75 cfs @ 3.17 fps)
Pond 1P: INLET 1
Hydrograph
‘ 3 3 3 3 3 3 3 = Inflow
| I I I I I I - Primary

Inflow Area=0.960 ac
Peak Elev=831.29'

T 20
i || Roundculvert
L nsoon

L Lesar
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Time (hours)



CJE1841 MSE 24-hr 3 10 year Rainfall=3.81"

Prepared by Microsoft Printed 1/21/2019

HydroCAD® 10.00-16 s/n 03450 © 2015 HydroCAD Software Solutions LLC Page 11
Summary for Pond 2P: SW CB

Inflow Area = 2.050 ac, 18.54% Impervious, Inflow Depth > 1.02" for 10 year event

Inflow = 3.02cfs @ 12.21 hrs, Volume= 0.174 af

Outflow = 3.02cfs @ 12.21 hrs, Volume= 0.174 af, Atten= 0%, Lag= 0.0 min

Primary = 3.02cfs @ 12.21 hrs, Volume= 0.174 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=831.32' @ 12.21 hrs

Device Routing

Invert Outlet Devices

#1

Prim

ary

830.20'

15.0" Round Culvert

L= 86.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 830.20' / 829.90' S=0.0035"/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=2.98 cfs @ 12.21 hrs HW=831.31" (Free Discharge)
T 1=Culvert (Barrel Controls 2.98 cfs @ 3.44 fps)

Flow (cfs)

Pond 2P: SW CB

| | | | | ‘Hydro‘graph | | | | | |
1] InflowArea=2.050 ac
| PeakElev=83132" |
o s
|l Roundculvert |
L 0013
N | BT Y O
[\ s=00035
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Summary for Pond 4P: Endsection #4

Inflow Area = 3.970 ac, 45.34% Impervious, Inflow Depth > 1.65" for 10 year event
Inflow = 9.97 cfs @ 12.22 hrs, Volume= 0.546 af

Outflow = 942 cfs @ 12.26 hrs, Volume= 0.546 af, Atten=5%, Lag= 2.1 min
Primary = 942 cfs @ 12.26 hrs, Volume= 0.546 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=831.98' @ 12.26 hrs Surf.Area= 687 sf Storage= 483 cf

Plug-Flow detention time= 0.4 min calculated for 0.546 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 795.5 - 795.2)

Volume Invert Avail.Storage Storage Description
#1 830.00' 1,835 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
830.00 0 0 0
831.00 150 75 75
832.00 700 425 500
832.30 1,200 285 785
833.00 1,800 1,050 1,835
Device Routing Invert Outlet Devices
#1  Primary 830.00' 18.0" Round Culvert

L= 33.0' RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 830.00' / 828.90' S=0.0333 '/ Cc=0.900
n= 0.013, Flow Area= 1.77 sf
#2  Secondary 832.30" 3.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=9.35 cfs @ 12.26 hrs HW=831.96"' (Free Discharge)
1=Culvert (Inlet Controls 9.35 cfs @ 5.29 fps)

econdary OutFlow Max=0.00 cfs @ 5.00 hrs HW=830.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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CJE1841 MSE 24-hr 3 10 year Rainfall=3.81"
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Summary for Pond 6P: Inlet #6

Inflow Area = 0.980 ac,100.00% Impervious, Inflow Depth > 3.44" for 10 year event
Inflow = 553 cfs @ 12.11 hrs, Volume= 0.281 af

Outflow = 553cfs@ 12.11 hrs, Volume= 0.281 af, Atten= 0%, Lag= 0.0 min
Primary = 553 cfs @ 12.11 hrs, Volume= 0.281 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=835.24' @ 12.11 hrs

Device Routing Invert Outlet Devices
#1  Primary 831.00' 12.0" Round Culvert
L=133.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 831.00'/ 829.90' S=0.0083"'/" Cc=0.900
n=0.013, Flow Area= 0.79 sf

Primary OutFlow Max=5.35 cfs @ 12.11 hrs HW=834.99"' (Free Discharge)
T 1=Culvert (Barrel Controls 5.35 cfs @ 6.81 fps)

Pond 6P: Inlet #6

| | | | | Hydrograph | | | | |
1T m= |
B I R S R S ilnfloijrea:O,QBO ac |
' | Peak Elev—835 24"
o 20
S I ~ Round Culvert
2 - |\ n=0013
N
| | - $=0.0083"

13 14 15 16 17 18 19 20
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Summary for Pond 7P: Inlet #7

Inflow Area = 7.020 ac, 45.30% Impervious, Inflow Depth > 1.72" for 10 year event
Inflow = 1483 cfs @ 12.17 hrs, Volume= 1.007 af

Outflow = 14.83 cfs @ 12.17 hrs, Volume= 1.007 af, Atten=0%, Lag= 0.0 min
Primary = 1483 cfs @ 12.17 hrs, Volume= 1.007 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=832.63' @ 12.17 hrs

Device Routing Invert Outlet Devices
#1  Primary 828.85' 18.0" Round Culvert
L= 23.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 828.85'/ 828.18' S=0.0291"/" Cc=0.900
n=0.013, Flow Area= 1.77 sf

Primary OutFlow Max=14.52 cfs @ 12.17 hrs HW=832.51" (Free Discharge)
1=Culvert (Inlet Controls 14.52 cfs @ 8.22 fps)

Pond 7P: Inlet #7

Hydrograph
Inflow Area=7.020 ac -
ef : ﬂjffffPeak Elev 832 63' :

Flow (cfs)

Time (hours)



Drainage Ditch Calculations

Analyzed for 10—year, 25-year and 100-year design events



Area to Ditch

&= A K

> | 1R

i

north Ditch

Endsection #

Routing Diagram for CJE1841
Prepared by Microsoft, Printed 1/15/2019
HydroCAD® 10.00-16 s/n 03450 © 2015 HydroCAD Software Solutions LLC




CJE1841 MSE 24-hr 3 10 year Rainfall=3.81"

Prepared by Microsoft Printed 1/15/2019
HydroCAD® 10.00-16 s/n 03450 © 2015 HydroCAD Software Solutions LLC Page 2

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment4S: Area to Ditch Runoff Area=3.970 ac 45.34% Impervious Runoff Depth>1.66"
Tc=10.0 min CN=78 Runoff=10.46 cfs 0.548 af

Reach 1R: north Ditch Avg. Flow Depth=0.60' Max Vel=4.26 fps Inflow=10.46 cfs 0.548 af
n=0.022 L=350.0'" S=0.0143'/" Capacity=153.56 cfs Outflow=9.97 cfs 0.546 af

Pond 4P: Endsection #4 Peak Elev=831.98' Storage=483 cf Inflow=9.97 cfs 0.546 af
Primary=9.42 cfs 0.546 af Secondary=0.00 cfs 0.000 af Outflow=9.42 cfs 0.546 af

Total Runoff Area = 3.970 ac Runoff Volume = 0.548 af Average Runoff Depth = 1.66"
54.66% Pervious =2.170 ac  45.34% Impervious = 1.800 ac
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Summary for Subcatchment 4S: Area to Ditch

Runoff = 1046 cfs @ 12.18 hrs, Volume= 0.548 af, Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10 year Rainfall=3.81"

Area (ac) CN Description
1.800 98 Paved roads w/curbs & sewers, HSG B
2.170 61 >75% Grass cover, Good, HSG B

3.970 78 Weighted Average

2170 54.66% Pervious Area
1.800 45.34% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4S: Area to Ditch
Hydrograph

Flow (cfs)

Time (hours)
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Summary for Reach 1R: north Ditch

Inflow Area = 3.970 ac, 45.34% Impervious, Inflow Depth > 1.66" for 10 year event
Inflow = 1046 cfs @ 12.18 hrs, Volume= 0.548 af
Outflow = 997 cfs@ 12.22 hrs, Volume= 0.546 af, Atten=5%, Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.26 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 1.55 fps, Avg. Travel Time= 3.8 min

Peak Storage= 851 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 2.00" Flow Area= 18.0 sf, Capacity= 153.56 cfs

Custom cross-section, Length=350.0' Slope= 0.0143 "/
Constant n= 0.022 Earth, clean & straight
Inlet Invert= 836.00", Outlet Invert=831.00'

T

Offset Elevation Chan.Depth

(feet) (feet) (feet)

0.00 2.00 0.00

8.00 0.00 2.00

10.00 0.00 2.00

16.00 2.00 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 2.0 0 0.00

2.00 18.0 16.6 6,300 153.56
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Summary for Pond 4P: Endsection #4

Inflow Area = 3.970 ac, 45.34% Impervious, Inflow Depth > 1.65" for 10 year event
Inflow = 9.97 cfs @ 12.22 hrs, Volume= 0.546 af

Outflow = 942 cfs @ 12.26 hrs, Volume= 0.546 af, Atten=5%, Lag= 2.1 min
Primary = 942 cfs @ 12.26 hrs, Volume= 0.546 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=831.98' @ 12.26 hrs Surf.Area= 687 sf Storage= 483 cf

Plug-Flow detention time= 0.4 min calculated for 0.546 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 795.5 - 795.2)

Volume Invert Avail.Storage Storage Description
#1 830.00' 1,835 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
830.00 0 0 0
831.00 150 75 75
832.00 700 425 500
832.30 1,200 285 785
833.00 1,800 1,050 1,835
Device Routing Invert Outlet Devices
#1  Primary 830.00' 18.0" Round Culvert

L= 33.0' RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 830.00' / 828.90' S=0.0333 '/ Cc=0.900
n= 0.013, Flow Area= 1.77 sf
#2  Secondary 832.30" 3.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=9.35 cfs @ 12.26 hrs HW=831.96"' (Free Discharge)
1=Culvert (Inlet Controls 9.35 cfs @ 5.29 fps)

econdary OutFlow Max=0.00 cfs @ 5.00 hrs HW=830.00" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment4S: Area to Ditch Runoff Area=3.970 ac  45.34% Impervious Runoff Depth>2.32"
Tc=10.0 min CN=78 Runoff=14.62 cfs 0.767 af

Reach 1R: north Ditch Avg. Flow Depth=0.70' Max Vel=4.66 fps Inflow=14.62 cfs 0.767 af
n=0.022 L=350.0" S=0.0143'/" Capacity=153.56 cfs Outflow=14.00 cfs 0.766 af

Pond 4P: Endsection #4 Peak Elev=832.61' Storage=1,204 cf Inflow=14.00 cfs 0.766 af
Primary=11.62 cfs 0.757 af Secondary=1.26 cfs 0.009 af Outflow=12.87 cfs 0.766 af

Total Runoff Area = 3.970 ac Runoff Volume = 0.767 af Average Runoff Depth = 2.32"
54.66% Pervious =2.170 ac  45.34% Impervious = 1.800 ac
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Summary for Subcatchment 4S: Area to Ditch

Runoff = 1462 cfs @ 12.18 hrs, Volume= 0.767 af, Depth> 2.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 25 year Rainfall=4.66"

Area (ac) CN Description

1.800 98 Paved roads w/curbs & sewers, HSG B
2.170 61 >75% Grass cover, Good, HSG B

3.970 78 Weighted Average

2170 54.66% Pervious Area
1.800 45.34% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4S: Area to Ditch
Hydrograph

Runoff Volume=0.767 af |
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Summary for Reach 1R: north Ditch

Inflow Area = 3.970 ac, 45.34% Impervious, Inflow Depth > 2.32" for 25 year event
Inflow = 14.62 cfs @ 12.18 hrs, Volume= 0.767 af
Outflow = 14.00 cfs @ 12.22 hrs, Volume= 0.766 af, Atten=4%, Lag= 2.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.66 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 1.66 fps, Avg. Travel Time= 3.5 min

Peak Storage= 1,090 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 2.00" Flow Area= 18.0 sf, Capacity= 153.56 cfs

Custom cross-section, Length=350.0' Slope= 0.0143 "/
Constant n= 0.022 Earth, clean & straight
Inlet Invert= 836.00", Outlet Invert=831.00'

T

Offset Elevation Chan.Depth

(feet) (feet) (feet)

0.00 2.00 0.00

8.00 0.00 2.00

10.00 0.00 2.00

16.00 2.00 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 2.0 0 0.00

2.00 18.0 16.6 6,300 153.56
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Summary for Pond 4P: Endsection #4

Inflow Area = 3.970 ac, 45.34% Impervious, Inflow Depth > 2.32" for 25 year event
Inflow = 14.00 cfs @ 12.22 hrs, Volume= 0.766 af

Outflow = 12.87 cfs @ 12.26 hrs, Volume= 0.766 af, Atten= 8%, Lag= 2.8 min
Primary = 11.62 cfs @ 12.26 hrs, Volume= 0.757 af

Secondary = 1.26 cfs @ 12.26 hrs, Volume= 0.009 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=832.61' @ 12.26 hrs Surf.Area= 1,469 sf Storage= 1,204 cf

Plug-Flow detention time= 0.6 min calculated for 0.763 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 790.0 - 789.5)

Volume Invert Avail.Storage Storage Description
#1 830.00' 1,835 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
830.00 0 0 0
831.00 150 75 75
832.00 700 425 500
832.30 1,200 285 785
833.00 1,800 1,050 1,835
Device Routing Invert Outlet Devices
#1  Primary 830.00' 18.0" Round Culvert

L= 33.0' RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 830.00' / 828.90' S=0.0333 '/ Cc=0.900
n= 0.013, Flow Area= 1.77 sf
#2  Secondary 832.30" 3.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=11.53 cfs @ 12.26 hrs HW=832.59"' (Free Discharge)
1=Culvert (Inlet Controls 11.53 cfs @ 6.52 fps)

econdary OutFlow Max=1.12 cfs @ 12.26 hrs HW=832.59' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 1.12 cfs @ 1.30 fps)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment4S: Area to Ditch Runoff Area=3.970 ac 45.34% Impervious Runoff Depth>3.59"
Tc=10.0 min CN=78 Runoff=22.35 cfs 1.187 af

Reach 1R: north Ditch Avg. Flow Depth=0.85' Max Vel=5.21 fps Inflow=22.35 cfs 1.187 af
n=0.022 L=350.0" S=0.0143"'/" Capacity=153.56 cfs Outflow=21.54 cfs 1.185 af

Pond 4P: Endsection #4 Peak Elev=833.30' Storage=1,835cf Inflow=21.54 cfs 1.185 af
Primary=13.60 cfs 1.091 af Secondary=8.04 cfs 0.095 af Outflow=21.64 cfs 1.185 af

Total Runoff Area = 3.970 ac Runoff Volume = 1.187 af Average Runoff Depth = 3.59"
54.66% Pervious =2.170 ac  45.34% Impervious = 1.800 ac
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Summary for Subcatchment 4S: Area to Ditch

Runoff = 22.35cfs @ 12.18 hrs, Volume= 1.187 af, Depth> 3.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100 year Rainfall=6.18"

Area (ac) CN Description

1.800 98 Paved roads w/curbs & sewers, HSG B
2.170 61 >75% Grass cover, Good, HSG B

3.970 78 Weighted Average

2170 54.66% Pervious Area
1.800 45.34% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4S: Area to Ditch
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Summary for Reach 1R: north Ditch

Inflow Area = 3.970 ac, 45.34% Impervious, Inflow Depth > 3.59" for 100 year event
Inflow = 22.35cfs @ 12.18 hrs, Volume= 1.187 af
Outflow = 2154 cfs @ 12.21 hrs, Volume= 1.185 af, Atten=4%, Lag= 2.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.21 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.81 fps, Avg. Travel Time= 3.2 min

Peak Storage= 1,494 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth= 2.00" Flow Area= 18.0 sf, Capacity= 153.56 cfs

Custom cross-section, Length=350.0' Slope= 0.0143 "/
Constant n= 0.022 Earth, clean & straight
Inlet Invert= 836.00", Outlet Invert=831.00'

T

Offset Elevation Chan.Depth

(feet) (feet) (feet)

0.00 2.00 0.00

8.00 0.00 2.00

10.00 0.00 2.00

16.00 2.00 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 2.0 0 0.00

2.00 18.0 16.6 6,300 153.56
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Summary for Pond 4P: Endsection #4

Inflow Area = 3.970 ac, 45.34% Impervious, Inflow Depth > 3.58" for 100 year event
Inflow = 21.54 cfs @ 12.21 hrs, Volume= 1.185 af

Outflow = 21.64 cfs @ 12.23 hrs, Volume= 1.185 af, Atten=0%, Lag= 1.5 min
Primary = 13.60 cfs @ 12.23 hrs, Volume= 1.091 af

Secondary = 8.04 cfs @ 12.23 hrs, Volume= 0.095 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=833.30' @ 12.23 hrs Surf.Area= 1,800 sf Storage= 1,835 cf

Plug-Flow detention time= 0.8 min calculated for 1.185 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 782.8 - 782.1)

Volume Invert Avail.Storage Storage Description
#1 830.00' 1,835 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
830.00 0 0 0
831.00 150 75 75
832.00 700 425 500
832.30 1,200 285 785
833.00 1,800 1,050 1,835
Device Routing Invert Outlet Devices
#1  Primary 830.00' 18.0" Round Culvert

L= 33.0' RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 830.00' / 828.90' S=0.0333 '/ Cc=0.900
n= 0.013, Flow Area= 1.77 sf
#2  Secondary 832.30" 3.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=13.46 cfs @ 12.23 hrs HW=833.25' (Free Discharge)
1=Culvert (Inlet Controls 13.46 cfs @ 7.62 fps)

econdary OutFlow Max=7.51 cfs @ 12.23 hrs HW=833.26' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 7.51 cfs @ 2.62 fps)
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Pond 4P: Endsection #4
Hydrograph
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