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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
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1AP: Open Space o ‘ Runoff Area=13,340 sf Runoff Depth>0.03"
: Flow Length=165" Tc=6.1 min CN=52 Runoff=0.00 cfs 0.001 af

Subcatchment 1BP: Parking Garage : Runoff Area=33,985 sf Runoff Depth>2.13" .
v Tc=6.0 min CN=98 Runoff=1.83 cfs 0.139 ai

Subcatchment 30G: Beginning of Commercial St. Ext Runoff Area=0.600 ac Runoff Depth>1.68"
Flow Length=456" Tc=4.8 min CN=93 Runoff=1.25 cis 0.084 af

Subcatchment 3P: Turner Barker , : Runoff Area=9,230 sf Runoff Depth>1.68" )
Flow Length=100" Slope=0.0100 /" Tc=1.7 min CN=93 Runoff=0.47 cfs 0.030 af

Subcatchment 4P: Back of PS _...-Runoff Area=3,655 sf Runoff Depth=0.00"

Flow Length=110" Slope=0.0300 ‘/' Tc-8 7 min CN=39 Runoff=0.00 cfs 0.000 af

Subcatchment 5A0G: Upper Gravel Parking Lot . S - Runoff Area=1.950 ac Runoff Depth>2.13"
Flow Length=445" Tc=13.2 min CN=98 Runoff=3.73 cfs 0.346 af

Subcatchment 5AP: West Half of Complex V Runoff Area=14,410 sf Runoff Depth>2.13"
Tc=6.0 min CN=98 Runoff=0.78 cfs 0.059 af

Subcatchment 5BP: East Half of Complex Runoff Area=38,510 sf Runoff Depth>2.13"
Tc=6.0 min CN=98 Runoff=2.08 cfs 0.157 af

Subcatchment 5CP: Plaza Runoff Area=4,995 sf Runoff Depth>2.13"
Flow Length=75' Slope=0.0125"" Tc=1.2 min CN=98 Runoff=0.31 cfs 0.020 af

Subcatchment 60G: Hancock St., Commercial St. Ext. Runoff Area=1.350 ac Runoff Depth>1.86"
Flow Length=550" Tc=2.8 min CN=95 Runoff=3.25 cfs 0.209 af

Subcatchment 80G: Parking Area ‘ Runoff Area=0.800 ac Runoff Depth>0.62"
Flow Length=125' Tc=27.5 min CN=76 Runoff=0.35 cfs 0.042 af

Pond 1B: Subsurface Detentnon for Parking Ga Peak Elev=20. 22" Storage=917 cf Inflow=1.83 cfs 0.139 af
Outflow=1.06 cfs 0.137 af

Pond 5A: CB16 Peak Elev=13.19" Storage=1,170 cf Inflow=3.73 cfs 0.346 af
Outflow=3.40 cfs 0.344 af

Pond 5C: Subsurface Detention for Plaza Peak Elev=11.05' Storage2682 of Inflow=3.06 cfs 0.236 af
Outflow=2.64 cfs 0.235 af

Pond D2: Commercial Street Storm System Peak Elev=0.18" Inflow=0.47 cfs 0.030 af
15.0" % 182.0" Culvert OU?ﬂcw 0.47 cfs 0.030 af
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Pond D3: Commercial Peak Elev=9.09' Iinflow=0.47 cfs 0.030 af

15.0" x 192.0' Culvert Outflow=0.47 cfs- 0.030 af

Pond D4: Drainage Manhole #4 ' Peak Elev=9.08" Inflow=4.93 cfs 0.487 af
36.0" x 250.0' Culvert Outflow=4.93 cfs 0.487 af

Pond D5: Pipe from Commercial St. to Treatment Unit and Outf Peak Elev=8.53" Inflow=9.64 cfs 1.039 af
36.0" x 137.0"' Culvert Outflow=9.64 cfs 1.039 af

Pond D7: Hancock Peak Elev=9.10" Inflow=1.06 cfs 0.138 af
30.0" x 36.0' Culvert Outflow=1.06 cfs 0.138 af

Pond D8: Hancock Street Storm System Peak Elev=10.22" Inflow=1.06 cfs 0.138 af
24.0" x 196.0' Culvert Outflow=1.06 cfs 0.138 af

Pond H.IL: DMH #10/DD v Peak Elev=8.08" Inflow=9.74 cfs 1.081 af
36.0" x 102.0' Culvert Outflow=9.74 cfs 1.081 af

Pond UH1: Hancock Link DMH1 Peak Elev=12.05' Inflow=1.06 cfs 0.138 af
. . 24.0" x 125.0' Culvert Outflow=1.06 cfs 0.138 af

Pond UH2: Hancock Link DMHZ2 Peak Elev=16.81" Inflow=1.06 cfs 0.138 af
24.0" x 106.0' Culvert Outflow=1.06 cfs 0.138 af

Total Runoff Area =7.412 ac Runoff Volume = 1.085 af Average Runoff Depth = 1.76"
'12.05% Pervious Area = 0.893 ac  87.95% Impervious Area = 6.519 ac
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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
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1AP: Open Space Runoff Area=13,340 sf Runoff Depth>0.92"
Flow Length=165' Tc=6.1 min CN=52 Runoff=0.29 cfs 0.024 af

Subcatchment 1BP: Parking Garage _ Runoff Area=33,985 sf Runoff Depth>4.87"
Te=6.0 min CN=98 Runoff=4.10 cis 0.317 af

Subcatchment 30G: Beginning of Commercial St. Ext Runoff Area=0.600 ac Runoff Depth>4.43"
Flow Length=456' Tc=4.8 min CN=93 Runoff=3.13 c¢fs 0.221 af

Subcatchment 3P: Turner Barker : Runoff Area=9,230 sf Runoff Depth>4.43"
Flow Length=100' Slope =0. 0100 ' Te=1.7 min CN=93 Runoff=1.18 cfs 0.078 af

Subcatchment 4P: Back of PS Runoff Area=3,655 sf Runoff Depth>0.25"
Flow Length=1 10' Slope=0.0300"/" Tc=8.7 min CN=39 Runoff=0.01 cfs 0.002 af

Subcatchment 5A0G: Upper Gravel Parking Lot ‘Runoff Area=1.950 ac Runoff Depth>4.87"
Flow Length =445' Tc=13.2 min CN=98- Runoff=8.35 cfs 0.792 af

Subcatchment 5AP: West Half of Complex Runoff Area=14,410 sf Runoff Depth>4.87"
Tc=6.0 min CN=98 Runoff=1.74 cfs 0.134 af

Subcatchment 5BP: East Half of Complex Runoff Area=38,510 sf Runoff Depth>4.87"
: Tc=6.0 min CN=98 Runoff=4.65 cfs 0.359 af

Subcatchment 5CP: Plaza ’ Runoff Area=4,995 sf Runoff Depth>4.87"
Flow Length'-75' Slope=0.0125"" Tc=1.2min CN=98 Runoff=0.68 cfs 0.047 af

‘Subcatchment 60G: Hancock St., Commercial St. Ext Runoff Area=1.350 ac Runoff Depth>4.62"
Flow Length=550" Tc=2.8 min CN=95 Runoff=7.70 cfs 0.520 af

Subcatchment 80G: Parking Area | ' Runoff Area=0.800 ac Runoff Depth>2.73"
Flow Length=125' Te=27.5min CN=76 Runoff=1.62 cfs 0.182 af

Pond 1B: Subsurface Detention for Parking G Peak Elev=21.24' Storage=2,187 cf Inflow=4.10 cfs 0.317 af
Outflow=2. 28 cfs 0.315 af

Pond 5A: CB16 | Peak Elev=13.39' Storage 2,048 cf Inflow=8.35 cfs 0.792 af

Outflow=7.87 cfs 0.789 af -

Pond 5C: Subsurface Detention for Plaza Peak Elev=12.83"' Storage=1,700 cf Inflow=6.84 cfs 0.540 af
Outflow=5.69 cfs 0.539 af

Pomd D2: Commercial Street Storm System Paak Elev=10.04" Inflow=1.18 cfs 0.080 af
15.0" % 192.0' Culvert Oufflow=1.18 cis 0.080 af
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Pond D3: Commercial Peak Elev=10.04"' Inflow=1.18 cfs 0.080 af
15.0" x 192.0' Culvert Outflow=1.18 cfs 0.080 af

Pond D4: Drainage Manhole #4 ~ Peak Elev=10.03" Inflow=11.11cfs 1.178 af
36.0" x 250.0' Culvert OQutflow=11.11cfs 1.178 af

Pond D5: Pipe from Commercial St. to Treatment Unit and Out Peak Elev=9.64" Inflow=22.85 cfs 2.487 af
' 36.0" x 137.0' Culvert Outflow=22.85 cfs 2.487 af

Pond D7: Hancock . Peak Elev=10.04' Inflow=2.49 cfs 0.338 af
30.0" x 36.0' Culvert Outflow=2.49 cfs 0.338 af

Pond D8: Hancock Street Storm System Peak Elev=10.61" Inflow=2.49 cfs 0.338 af
24.0" x 196.0' Culvert OQutflow=2.49 cfs 0.338 af

Pond HIL: DMH #10/DD : Peak Elev=9.02"' Inflow=23.11 cfs 2.669 af
36.0" x 102.0' Culvert Outflow=23.11 cfs 2.669 af

Pond UH1: Hancock Link DMH1 Peak Elev=12.29' Inflow=2.49 cfs 0.338 af
: 24.0" x 125.0' Culvert Outflow=2.49 cfs 0.338 af

Pond UH2: Hancock Link DMH2 - Peak Elev=17.05' Inflow=2.49 cfs 0.338 af
24.0" x 106.0' Culvert - Outflow=2.49 cfs 0.338 af

Total Runoff Area =7.412 ac Runoff Volume = 2.676 af Average Runoff Depth = 4.33"
12.05% Pervious Area = 0.893 ac  87.95% Impervious Area = 6.519 ac
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Drainage Diagram for Ocean Gateway and The Longfellow-Residences and Garage-ST
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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 '
Reach routing by Dyn-Stor-ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1AP: Open Space Runoff Area=13,340 sf Runoff Depth>0.03"
: Flow Length=165" Tc=6.1 min CN=52 Runoff=0.00 cfs 0.001 af

Subcatchment 1BP: Parking Garage Runoff Area=33,985 sf Runoff Depth>2.13"
Tc=6.0 min CN=98 Runoff=1.83 cfs 0.139 af

Subcatchment 30G: Beginning of Commercial St. Ext Runoff Area=0.600 ac Runoff Depth>1.68"
Flow Length=456' Tc=4.8 min CN=93 Runoff=1.25cfs 0.084 af

Subcatchment 3P: Turner Barker . Runoff Area=9,230 sf Runoff Depth>1.68"
Flow Length=100' Slope=0.0100"* Tc=1.7 min CN=93 Runoff=0.47 cfs 0.030 af

Subcatchment 4P: Back of PS Runoff Area=3,655 sf Runoff Depth=0.00"
Flow Length=110" Slope=0.0300"/" Tc=8.7 min CN=39 Runoff=0.00 cfs 0.000 af

Subcatchment 5A0G: Upper Gravel Parking Lot Runoff Area=1.950 ac Runoff Depth>2.13"
Flow Length=445" Tc¢=13.2 min CN=98 - Runoff=3.73 cfs 0.346 af

Subcatchment 5AP: West Half of Complex ' Runoff Area=14,410 sf Runoff Depth>2.13"
' Tc=6.0 min CN=98 Runoff=0.78 cfs 0.059 af

Subcatchment 5BP: East Half of Complex Runoff Area=38,510 sf Runoff Depth>2.13"
' Tc=6.0 min CN=98 Runoff=2.08 cfs 0.157 af

Subcatchment 5CP: Plaza _ Runoff Area=4,995 sf Runoff Depth>2.13"
Flow Length=75' Slope=0.0125"" Tc=1.2min CN=98 Runoff=0.31 cfs 0.020 af

- Subcatchment 60G: Hancock St., Commercial St. Ext. " Runoff Area=1.350 ac Runoff Depth>1.86"

Flow Length=550" Tc=2.8 min CN=95 Runoff=3.25 cfs 0.209 af

Subcatchment 80G: Parking Area Runoff Area=0.800 ac Runoff Depth>0.62"
Flow Length=125" Tc=27.5min CN=76 Runoff=0.35 cfs 0.042 af

Pond 1B: Subsurface Detention for Parking Ga Peak Elev=20.18' Storage=979 cf Inflow=1.83 cfs 0.139 af
Outflow=1.01 cfs 0.137 af

Pond 5A: CB16 v Peak Elev=13.19' Storage=1,170 ¢f Inflow=3.73 cfs 0.346 af
‘ Qutflow=3.40 cfs 0.344 af
Pond 5C: Subsurface Detention for Plaza Peak Flev=11.00" Storage=806 cf Inflow=3.06 cfs. 0.236 af
: Outflow=2.50 cfs 0.235 af

Pond DZ: Commercial Street Storm Systern , Peak ‘-'ev~9 18" Inflow=0.47 cfs 0.030 &f
15.0" % 192.0' Culvert Quiflow=C.47 cfs 0.030 at
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Pond D3: Commercial Peak Elev=8.07" Inflow=0.47 cfs 0.030 af

15.0" x 192.0' Culvert Outflow=0.47 cfs 0.030 af

Pond D4: Drainage Manhole #4 Peak Elev=9.06' Inflow=4.70 cfs 0.486 af
36.0" x 250.0" Culvert Outflow=4.70 cfs 0.486 af

Pond DS: Pipe from Commercial St. to Treatment Unit and Outf Peak Elev=8.51" Inflow=9.42 cfs 1.039 af
36.0" x 137.0' Culvert Outflow=9.42 cfs 1.039 af

Pond D7: Hancock | Peak Elev=9.08' Inflow=1.01cfs 0.138 af
30.0" x 36.0' Culvert Outflow=1.01 cfs 0.138 af

Pond D8: Hancock Street Storm System ' Peak Elev=10.21" Inflow=1.01 cfs 0.138 af
24.0" x 196.0' Culvert Outflow=1.01 cfs 0.138 af

Pond HiL.: DMH #10/DD Peak Elev=8.06" Inflow=9.52 cfs 1.081 af
36.0" x 102.0' Culvert Outflow=9.52 cfs 1.081 af

Pond UH1: Hancock Link DMH1 Peak Elev=12.04' Inflow=1.01cfs 0.138 af
24.0" x 125.0' Culvert OQutflow=1.01 cfs 0.138 af

Pond UH2: Hancock Link DMH2 Peak Elev=16.80" Inflow=1.01 cfs 0.138 af
24.0" x 106.0" Culvert Outflow=1.01 cfs 0.138 af

Total Runoff Area =7.412 ac Runoff Volume = 1.085 af Average Runoff Depth = 1.76"
12.05% Pervious Area = 0.893 ac  87.95% Impervious Area = 6.519 ac
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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
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1AP: Open Space Runoff Area=13,340 sf Runoff Depth>0.92"
Flow Length=165' Tc=6.1 min CN=52 Runoii=0.29 cfs 0.024 af

Subcatchment 1BP: Parking Garage Runoff Area=33,985 sf Runoff Depth>4.87"
Tc=6.0 min CN=98 Runoff=4.10 cfs 0.317 af

Subcatchment 30G: Beginning of Commercial St. Ext Runoff Area=0.600 ac Runoff Depth>4.43"
Flow Length=456"' Tc=4.8 min CN=93 Runoff=3.13 cfs 0.221 af

Subcatchment 3P: Turner Barker ' . Runoff Area=9,230 sf Runoff Depth>4.43"
Flow Length=100" Slope=0.0100"/" Tc=1.7 min CN=93 Runoff=1.18 cfs 0.078 af

Subcatchment 4P: Back of PS - . Runoff Area=3,655 sf Runoff Depth>0.25"
Flow Length=110" Slope=0.0300 /' Tc=8.7 min CN=39 Runoff=0.01 cfs 0.002 af

Subcatchment 5A0G: Upper Gravel Parking Lot - Runoff Area=1.950 ac Runoff Depth>4.87"
Flow Length=445"" Tc=13.2 min CN=98 Runoff=8.35cfs 0.792 af

Subcatchment 5AP: West Half of Complex " Runoff Area=14,410 sf Runoff Depth>4.87"
Tc=6.0 min CN=98 Runoff=1.74 cfs 0.134 af

Subcatchment 5BP: East Half of Complex ' . Runoff Area=38,510 sf Runoff Depth>4.87"
Tc=6.0 min CN=98 Runoff=4.65 cfs 0.359 af

Subcatchment 5CP: Plaza ' Runoff Area=4,995 sf Runoff Depth>4.87"
Flow Length=75' Slope=0.0125"" Tc=1.2 min CN=98 Runoff=0.68 cfs 0.047 af

Subcatchment 60G: Hancock St., Commercial St. Ext. Runoff Area=1.350 ac Runoff Depth>4.62"
Flow Length=550' Tc=2.8 min CN=95 Runoff=7.70 cfs 0.520 af

Subcatchment 80G: Parking Area Runoff Area=0.800 ac Runoff Depth>2.73"
Flow Length=125" Tc=27.5 min CN=76 Runoff=1.62 cfs 0.182 af

Pond 1B: Subsurface Detention for Parking G Peak Elev=21.14' Storage=2, 325 cf Inflow=4.10 cfs 0.317 af
Outflow=2.19 cfs 0.315 af

Pond 5A: CB16 Peak Elev=13.39" Storage=2,048 cf Inflow=8.35cfs 0.792 af
Outflow=7.87 cfs 0.789 af

Pond 5C: Subsurface Detention for Plaza Peak Elev=12.50" Storage=1,881 cf Inflow=6.84 cfs 0.540 af
: Outflow=5.79 ¢fs 0.539 af

Pond D2: Commercial Street Storm Sysfem P ak Elev=10.04" Inflow=1.18 cfs 0.080 af
15.0% % 192.0" Culvert Cutflow=1.18 cfs 3.080 af
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Pond D3: Commercial Peak Elev=10.03' Inflow=1.18 cfs 0.080 af
15.0" x 192.0' Culvert Outflow=1.18 cfs 0.080 af

Pond D4: Drainage Manhole #4 , Peak Elev=10.02' Inflow=11.17 cfs 1.178 af
36.0" x 250.0' Culvert Outflow=11.17 cfs 1.178 af

Pond D5: Pipe from Commercial St. to Treatment Unit and Out Peak Elev=9.63' Inflow=22.39 cfs 2.487 af
36.0" x 137.0" Culvert Outflow=22.39 cfs 2.487 af

Pond D7: Hancock Peak Elev=10.04' Inflow=2.40 cfs 0.338 af
30.0" x 36.0' Cuivert Outflow=2.40 cfs 0.338 af

Pond D8: Hancock Street Storm System ~ Peak Elev=10.60' Inflow=2.40 cfs 0.338 af
24.0" x 196.0' Culvert Outflow=2.40 cfs 0.338 af

Pond HIL: DMH #10/DD Peak Elev=9.02' Inflow=23.10 cfs 2.669 af
36.0" x 102.0" Culvert Outflow=23.10 cfs 2.669 af

Pond UH1: Hancock Link DMH1 Peak Elev=12.28"' Inflow=2.40 cfs 0.338 af
24.0" x 125.0' Culvert Outflow=2.40 cfs 0.338 af

Pond UHZ: Hancock Link DMH2 Peak Elev=17.04' Inflow=2.40 cfs 0.338 af
24.0" x 106.0' Culvert Outflow=2.40 cfs 0.338 af

Total Runoff Area =7.412 ac Runoff Volume = 2.676 af Average Runoff Depth = 4.33"
12.05% Pervious Area = 0.893 ac  87.95% Impervious Area = 6.519 ac



Pre-Development

Pre-Development | Type lll 24-hr 25-Year Storm Rainfall=5.50"
Prepared by Woodard & Curran Page 50
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Software Solutions LLC 10/30/2006

Pond D8: Hancock Street Storm System

Inflow Area = 1.016 ac, Inflow Depth > 4.87" for 25-Year Storm event

inflow = 5.40cfs @ 12.08 hrs, Volume= 0.413 af

Outflow = 540 cfs @ 12.08 hrs, Volume= 0.413 af, Atten= 0%, Lag= 0.0 min
Primary = 540 cfs @ 12.08 hrs, Volume= 0.413 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev=10.78' @ 12.08 hrs
Flood Elev= 15.38'

Device Routing Invert Qutlet Devices

#1  Primary 9.78' 24.0" x 196.0' long Culvert Ke= 0.500
Outlet Invert= 8.18" S=0.0082"'" Cc=0.900 n=0.011

Primary OutFlow Max=5.23 cfs @ 12.08 hrs HW=10.77" TW=9.29' (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 5.23 cfs @ 3.38 fps) :

Pond D8: Hancock Street Storm System
Hydrograph

N Inflow
Primary

6

Inﬂow Area—1 .016 ac -
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Pond D7: Hancock

inflow Area = 1.016 ac, Inflow Depth > 4.87" for 25-Year Storm event

Inflow = 540 cfs @ 12.08 hrs, Volume= 0.413 af

Qutflow = 540 cfs @ 12.08 hrs, Volume= 0.413 af, Atten= 0%, Lag= 0.0 min
Primary = 540 cfs @ 12.08 hrs, Volume= - 0.413 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0,05 hrs
Peak Elev= 9.31' @ 12.08 hrs
Flood Elev=13.91°

Device Routing Invert Outlet Devices

#1  Primary - 8.08' 30.0" x 36.0' long Culvert Ke=0.500
Outlet Invert= 8.07' S=0.0003 ' Cc=0.900 n=0.012

Primary OutFlow Max=5.23 cfs @ 12.08 hrs HW=9.29" TW=0.00" (Dynamtc Taliwater)
1=Culvert (Barrel Controls 5.23 cfs @ 3.26 fps)

Pond D7: Hancock

Hydrograph
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Pond D3: Commercial

Inflow Area = 0.430 ac, Inflow Depth > 4.71" for 25-Year Storm event

Inflow = 2.38cfs @ 12.06 hrs, Volume= 0.169 af

Outflow = 2.38cfs @ 12.06 hrs, Volume= 0.169 af, Atten=0%, Lag= 0.0 min
Primary = 2.38cfs @ 12.06 hrs, Volume= 0.169 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 9.36' @ 12.06 hrs
Flood Elev= 13.91'

Device Routing Invert Qutlet Devices

#1  Primary 8.35" 15.0" x192.0' long Culvert Ke= 0.500
Qutlet Invert= 8.06' S=0.0015"/" Cc=0.900 n=0.010

Primary OutFlow Max=2.31 cfs @ 12.06 hrs HW=9.35' TW=0.00" (Dynamic Tailwater)
1=Culvert (Barrel Controls 2.31 cfs @ 3.02 fps) '

Pond D3: Commercial
Hydrograph

Inflow
Primary

Inflow Area=0.430 ac

| Peak Elev=9.36"'
15.0" x 192.0" Culvert
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Pond D2: Commercial Street Storm System

" Inflow Area = 0.430 ac, Inflow Depth > -4.71" for 25-Year Storm event
Inflow = 2.38cils @ 12.06 hrs, Volume= 0.169 af _
QOutflow = 2.38cfs @ 12.06 hrs, Volume= - 0.168 af, Atten= 0%, lLag= 0.0 min
Primary = 2.38cfs @ 12.06 hrs, Volume= 0.169 af

Routing by Dyn-Stor-Ind method, Time Span— 5.00-20.00 hrs, dit= 0.05 hrs
Peak Elev=9.78' @ 12.08 hrs
Flood Elev= 14.85'

Device Routing Invert Quilet Devices

#1  Primary 8.74' 15.0" x 192.0' long Culvert Ke= 0.500 _
Outlet Invert= 8.45' S=0.0015"" Cc=0.900 n=0.010

Primary OutFlow Max=2.06 cfs @ 12.06 hrs HW;Q.?S‘ TW=9.35" (Dynamic Tailwater)
T _1=Culvert (Outlet Controls 2.06 cfs @ 2.63 fps)

Pond D2: Commercial Street Storm System
- Hydrograph

"B Inflow
El Primary

Inﬂow Area-O 430 ac
Peak Elev—9 78"
15 0" x 192 0' Culvert

T Ot
,
5 6 '”7'“‘8‘ "9 10 11 12 13 14 15 16 17 18 19 20
. Time (hours)
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Reach TOT: (new node)

Inflow Area = 3.110 ac, Inflow Depth > 4.84" for 25-Year Storm event
inflow = 17.05cfs @ 12.05 hrs, Volume= 1.254 af
Outflow = 17.05cfs @ 12.05 hrs, Volume= 1.254 af, Atten= 0%, Lag= 0.0 min

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

Reach TOT: (new node)
Hydrograph

H Inflow
Quitflow

Flow (cfs)
>
12

W H N D

TR TR IS TR FTRTE TR IR TR FRYRY IRANT IRVE)

- N

o

Time (hours)
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Reach $2: (new node)

0.179 ac, Inflow Depth > 4.62" . for 25-Year Storm event

Inflow Area = )
Inflow = 1.00cfs @ 12.05 hrs, Volume= 0.069 af
Cuiflow = 1.00cfs @ 12.05hrs, Volume= 0.069 af, Atten=0%, Lag= 0.0 min

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

Reach S2: (new node)

Hydrograph
: ’ Inflow
- £ Outflow

Flow (cfs)

s
| T
é””é'““}'””é“”é‘”'1;0”“1’1”“152“ 13 14 135”“{6“4‘127(”’1;8'“=1x9‘,}”2;0

Time (hours)
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Reach S1: (new node)

Inflow Area = 1.485 ac, Inflow Depth > 4.87" for 25-Year Storm event
Inflow = 8.64 cfs @ 12.04 hrs, Volume= 0.603 af
Outflow = 8.64 cfs @ 12.04 hrs, Volume= 0.603 af, Atten=0%, Lag=0.0 min

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

Reach S1: (new node)

Hydrograph

inflow
Outflow

Inflow Area=1.485 ac

Flow (cfs)
T

5 6 7 8 9 10 11 12 13 14 15 16
Time (hours)
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Reach FR: Fore River
Inflow Area = 1.446 ac, Inflow Depth > 4.83" for 25-Year Storm event
Inflow e 7.74 cfs @ 12.07 hrs, Volume= 0.582 af :
Outflow = 774 cis @ 12.07 hrs, Volume= 0.582 af, Atten= 0%, Lag= 0.0 min
Routing byDyn—Stor—lnd method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Reach FR: Fore River
Hydrograph
- i - : e e SV S Inflow
] : . 3 Outflow
5 S : : Inflow Area=1.446 ac
o ]
= I
1‘ dﬁ%ﬁ%%% f‘?g 7 ' “i‘“ &%”
Y s

T T
5 6 7 . 8 9 10 1 12 13

Time (hours)

14 15 16 17 18 19 20
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Reach CS: Combined Sewer

Inflow Area = 1.664 ac, Inflow Depth > 4.85" for 25-Year Storm event
Inflow = 9.62cfs @ 12.04 hrs, Volume= 0.672 af
Oufflow = 9.62cfs @ 12.04 hrs, Volume= 0.672 af, Atten= 0%, Lag= 0.0 min

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

Reach CS: Combined Sewer
Hydrograph

& Inflow
Outflow

1o~ | A e B e sszcrs - Inﬂ oW Area=1 -66 4 aC .

_ Flow (cfs)

1+ & o 7 e & o
. s i

e pp—— T RN ’_.;-;,.»( N S S Tt T FICE
5 6 7 8 9 10 11 12 13 1i4 15 16 17 18 19 20
Time (hours)
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Subcatchment 5X: Ocean Gateway Gravel Lot

Runoff = 5.40cfs @ 12.08 hrs, Volume=  0.413 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description
675 98 Buildings
1,415 98 Paved
- 41,460 98 Gravel Parking
695 68 <50% Grass cover, Poor, HSG A
44,245 98 Weighted Average
695 * Pervious Area
43,550 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftfit)  (ft/sec) (cfs)

2.9 15 0.0100 0.09 Sheet Flow, BC
‘ _ Grass: Short n=0.150 P2= 3.00"
1.4 85 0.0100 0.98 Sheet Flow, CD
Smooth surfaces n=0. 011 P2=3.00"
1.2 150 0.0171 2.11 Shallow Concentrated Flow, DE

Unpaved Kv= 16.1 fps

55 250 Total

Subcatchment 5X: Ocean Gatewéy Gravel Lot
Hydrograph ’

' S S Type 01 24- hr 25-Year Storm. .
f Ralnfall“'5 50“
" Runoff Area=44,245 sf
Runoﬁ‘ Volume"O 413 af

7 Runoff Depth>4. 87"

S s v Flow Length-zso"" “

2 ] ¢=5.5 min
5. CN 98’"'
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Subcatchment 4X: Turner Barker Gravel Lot

Runoff = 2.38cfs @ 12.06 hrs, Volume= 0.169 af, Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description
1,030 98 Buildings
285 98 Paved

16,130 98 Gravel Parking

1,300 68 <50% Grass cover, Poor, HSG A
18,745 96 Weighted Average

1,300 Pervious Area
17,445 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fUft)  (ft/sec) (cfs)

2.2 15 0.0200 0.1 Sheet Flow, AB
Grass: Short n=0.150. P2= 3.00"
1.1 85 0.0200 1.29 Sheet Fiow, BC
‘ Smooth surfaces n=0.011 P2= 3.00"
0.9 110 0.0150 1.97 Shallow Concentrated Flow, CD

Unpaved Kv= 16.1fps

4.2 210 Total

Subcatchment 4X: Turner Barker Gravel Lot
Hydrograph

Type i 24 hr 25-Year Storm
P R S N SN ... Rainfall=5.50"

] e Runoff Area=18,745 sf
1 L ~ Runoff Volume=0. 169 af
Runoff Depth>4. 71"
Flpw Length-2;1 0

- Te=4.2 min.
CN=96

Flow (cfs)

s 6 7 8 8 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 3X: Turner Barker

Runoff = 1.00 cfs @ 12.05 hrs, Volume= 0.069 af, Depth> 4.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description

4.000 98 Building
2,980 98 Gravel Parking
830 68 <50% Grass cover, Poor, HSG A

7,810 95 Weighted Average
830 Pervious Area
6,980 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

2.2 15 0.0200 0.11 Sheet Flow, AB B
‘ Grass: Short n=0.150 P2=3.00"
- 1.1 85 0.0200 1.29 Sheet Flow, BC
: Smooth surfaces n=0.011 P2= 3.00"
0.3 40 0.0200 2.28 Shallow Concentrated Flow, CD

Unpaved Kv= 16.1 fps
3.6 140 Total :

Subcatchment 3X: Turner Barker
Hydrograph .

i B Type I 24 hr 25—Year Storm
S S -+ Rainfall=5.50"

: Runoﬁ Area=7,810 sf
Runoff Volume=0.069 af
' Runoff Depth>4 62"
Flow Length=140
Slope=0.0200 */

Te=3.6 min
'CN=95

Flow (cfs)
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Subcatchment 2X: Breakaway

Runoff = 0.94 cfs @ 12.01 hrs, Volume= 0.064 af, Depth> 487"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs |
Type lll 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description

5,870 98 Building
950 98 Gravel Parking

6,820 98 Weighted Average
6,820 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (f/ft)  (fi/sec)  (cfs)
0.9 65 0.0200 1.22 Sheet Flow, AB
Smooth surfaces n=0.011 P2= 3.00"

Subcatchment 2X: Breakaway
Hydrograph

s e Type ] 24 hr 25-Year Storm

'j ~ Rainfall=5.50"

~ Runoff Area=6,820 sf
Runoff Volume-O 064 af
Runoff Depth>4. 87“

' Flow Length= =65'
Slope-o 0200 T

~ Tc=0.9 min

CN-98

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17’ 48 19 20
Time (hours)
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Flow (cfs)

Subcatchment 1X: Shipyard Gravel Lot
derograph

Type i 24 hr 25~Year Storm”_ M
© ! Rainfall=5.50"

Runeff Area=57,855 sf -

Runoff Volume-ﬂ 540 af
: Runoﬁ Depth>4 87"

Flow Length= 302'»-- ]

; Tc 2.4 min |

N CN-=98W “

9 10 " 12 13 14 15 16 17 18 19 20

Time (hours)
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Pre-Development
Type Il 24-hr 25-Year Storm Rainfall=5.50"
Page 36

Runoff

778 cfs @ 12.04 hrs, Volume=

Subcatchment 1X: Shipyard Gravel Lot

0.540 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00- 20 00 hrs, dt= 0.05 hrs
Type Hll 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN  Description
2,635 98 Building
29,940 98 Gravel Parking
25,280 98 Paved
57,855 98 Weighted Average
57,855 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 60 0.0333 1.47 Sheet Flow, AB
Smooth surfaces n=0.011 P2= 3.00"
0.3 40 0.1000 2.11 Sheet Flow, BC
Smooth surfaces n=0.011 P2= 3.00"
0.2 40 0.0500 3.60 Shallow Concentrated Fiow, CD
Unpaved Kv=16.11ps
0.9 a0 0.0111 1.70 Shallow Concentrated Flow, DE
Unpaved Kv= 16.1 fps
0.2 40 0.0625 4.03 Shallow Concentrated Flow, EF
Unpaved Kv= 16.1 fps
0.1 32 0.0100 5.90 4.63 Circular Channel (pipe), FG
Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25' n=0. 010
24 302 Total
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 pomts
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1X: Shipyard Gravel Lot Runoff Area=57,855 sf Runoff Depth>4.87"
Flow Length=302" Tc=2.4 min CN=88 Runoff=7.78 cfs 0.540 af

Subcatchment 2X: Breakaway ‘Runoff Area=6,820 sf Runoff Depth>4.87"
Flow Length=65"' Slope=0.0200"/" Tc=0.9 min CN=98 Runoff=0.94 cfs 0.064 af

Subcatchment 3X: Turner Barker . Runoff Area=7,810 sf Runoff Depth>4.62"
Flow Length=140" Slope=0.0200"" Tc=3.6 min CN=95 Runoff=1.00cfs 0.069 af

Subcatchment 4X: Turner Barker Gravel Lot Runoff Area=18,745 sf Runoff Depth$4.71"
o Flow Length=210" Tc=4.2 min CN=96" Runoff=2.38 cfs 0.169 af

Subcatchment 5X: Ocean Gateway Gravel Lot Runoff Area=44,245 sf Runoff Depth>4.87"
Flow Length=250" Tc=5.5 min CN=98 Runoff=5.40 cfs 0.413 af

Reach CS: Combined Sewer : Inflow=9.62 cfs 0.672 af
Outilow=9.62 cfs 0.672 af

Reach FR: Fore River : ' Inflow=7.74 cfs 0.582 af
' Outflow=7.74 cfs 0.582 af

Reach S1: (new node) ; : ' Inflow=8.64 cfs 0.603 af
Outflow=8.64 cfs 0.603 af

Reach S2: (new node) Inflow=1.00 cfs 0.069 af
Ouiflow=1.00 cfs 0.069 af

. Reach TOT: (new node) Inflow=17.05 cfs 1.254 af
: Outflow=17.05 cfs 1.254 af

Pond D2: Commercial Street Storm System Peak Elev=9.78' Inflow=2.38 cfs 0.169 af
15.0" x 192.0' Culvert Outflow=2.38 cfs 0.169 af

Pond D3: Commercial ) Peak Elev=9.36' Inflow=2.38 cfs 0.169 af
15.0" x 192.0' Culvert Outflow=2.38 cfs 0.169 af

Pond D7: Hancock Peak Elev=9.31" Inflow=5.40 cfs 0.413 af
30.0" x 36.0' Culvert Outflow=5.40 cfs 0.413 af

Pond D8: Hancock Street Storm System : Peak Elev=10.78" Inflow=5.40 cfs 0.413 af
24.0" x 196.0' Culvert Outflow=5.40 cfs 0.413 af

Total Runoff 5_‘"; 11@ ac ’%Uﬁ@ﬁ i ﬁiwmc =1.254 af Average Qun@ﬁf Dc:,pim = 4.84"
ey s .;”.l,( /‘\./ [‘Mm@@ f[F[W ]




Pre-Development

Pre-Development Type lll 24-hr 1 O-Year Storm Rainfall=4.70"
Prepared by Woodard & Curran Page 34
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Software Solutions LLC 10/30/2006

Pond D8: Hancock Street Storm System

Inflow Area = 1.016 ac, Inflow Depth > 4.15" for 10-Year Storm event

inflow . = 4.60cfs @ 12.08 hrs, Volume= 0.351 af

Outflow = 4.60cfs @ 12.08 hrs, Volume= 0.351 af, Atten= 0%, Lag= 0.0 min
Primary = 460 cfs @ 12.08 hrs, Volume= 0.351 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 10.70' @ 12.08 hrs
Flood Elev= 15.38'

Device Routing Invert Outlet Devices

#1  Primary 9.78' 24.0" x196.0' long Culvert Ke= 0.500 ,
. L Qutlet Invert= 8.18' $S=0.0082"'/" Cc=0.900 n=0.011

Primary OutFlow Max=4.46 cfs @ 12.08 hrs HW=10.68' TW=9.19" (Dynamic Tailwater)
1=Culvert (Inlet Controls 4.46 cfs @ 3.24 fps)

Pond D8: Hancock Street Storm System
Hydrograph

Inflow
Primary

| Inflow Area—1 016 ac
Peak Elev—10 70"
24 O“ X 196 0' Culvert __

Flow (cfs)

.....

12 13
Time (hours)

11..

5 6 : 10
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Pond D7: Hancock

- Inflow Area = 1.016 ac, Inflow Depth > 4.15" for 10-Year Storm event

Inflow = 4.60 cfs @ 12.08 hrs, Volume= 0.351 af
Ouiflow = 460cfs @ 12.08 hrs, Volume= 0.351 af, Atten= 0%, Lag= 0.0 min
Primary = 460 cfs @ 12.08 hrs, Volume= 0.351 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Peak Elev=9.21'@ 12.08 hrs
Flood Elev= 13.91'

Device Routing - Invert Qutlet Devices

#1  Primary " 8.08' 30.0" x36.0'long Culvert Ke=0.500 -
' o Outlet Invert= 8.07" S=0.0003 /' Cc=0.900 n=0.012

Primary OutFlow Max=4.46 c¢fs @ 12.08 hrs HW=9.19" TW=0.00' (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 4.46 cfs @ 3.11 fps) :

Pond D7: Hancock

Hydrograph
g e 1 | o
s 1 [ioE : : . £ Primary
: Inflow Area=1.016 ac
. | Peak Elev=9.21"
] ~30.0" x 36.0' Culvert
- N - S
'
i 2:.
- A - S
] A e

5 .6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
. Time (hours)
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Pond D3: Commercial

Inflow Area = 0.430 ac, Inflow Depth > 3.98" for 10-Year Storm event

inflow = 2.02cfs @ 12.06 hrs, Volume= 0.143 af

Qutflow = 2.02cfs @ 12.06 hrs, Volume= 0.143 af, Atten= 0%, Lag= 0.0 min
Primary = 2.02cfs @ 12.06 hrs, Volume= 0.143 af

-

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 9.27' @ 12.06 hrs
Flood Elev= 13.91'

Device Routing Invert Qutlet Devices

#1  Primary 8.35' 15.0" x 192.0° long Culvert Ke= 0.500
Outlet Invert= 8.06' S=0.0015"" Cc=0.900 n=0.010

Primary OutFlow Max=1.96 cfs @ 12.06 hrs HW=9.25' TW=0.00" (Dynamic Tailwater)
1=Culvert (Barrel Controls 1.96 cfs @ 2.89 fps)

Pond D3: Commercial
Hydrograph

Inflow
Primary

" Inflow Area=0.430 ac
Peak Elev—9 27"
15 0" x 192 0' Culvert

Flow (cfs)

5 6 7 8 9 10 11 -12 1f3 14 15 16 17 18 19 20
Time (hours)
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Pond D2: Commercial Street Storm System

Inflow Area = 0.430 ac, Inflow Depth > 3.98" for 10-Year Storm event

Inflow = 2.02cfs @ 12.06 hrs, Volume= 0.143 af

Outflow = 202cfs @ 12.06 hrs, Volume= - 0.143 af, Atten= 0%, Lag= 0.0 min
Primary - = 202cfs @ 12.06 hrs, Volume= -0.143 af '

Routing by Dyn-Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=9.68' @ 12.08 hrs
Flood Elev= 14.95'

Device Routing Invert Outlet Devices

#1  Primary 8.74' 15.0" x192.0' long Culvert Ke= 0.500
' Outlet Invert= 8.45" 5= 0.0015"* Cc=0.900 n=0.010

Primary OutFlow Max=1.78 cfs @ 12.06 hrs HW=9.66" TW=9.25' (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.78 cfs @ 2.57 fps)

Pond D2: Commercial Street Storm System

Hydfograph
; : Inflow
. - e ) [ B 8 Primary
2] Inflow Area=0.430 ac
- Peak Elev=9.68"
15.0" x 192.0' Culvert
3
T 1
I - e gw}sﬁfﬁ e fyw 3“'»"3: = -» e e
W e s
. , - el

H T e <<;,;',‘,.5,;,,;;(.z§,,.;(.{1.7,,.,.\5;1. T
5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach TOT: (new node)

Inflow Area = 3.110 ac, Inflow Depth > 4.11" for 10-Year Storm event
Inflow = 14.53 cfs @ 12.05 hrs, Volume= 1.065 af
Outflow = 14.53 cfs @ - 12.05 hrs, Volume= 1.065 af, Atten= 0%, Lag= 0.0 min

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

Reach TOT: (new node)
Hydrograph

H Inflow
Outflow

Filow (cfs)

-

N
Bggasdonisbacsat

Time (hours)



‘ Pre-Development
Pre-Development Type [l 24-hr 10-Year Storm Rainfall=4.70"
Prepared by Woodard & Curran Page 29
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Software Solutions LLC - v 10/30/2006

Reach S2: (new node)

Inflow Area = - 0.179 ac,. Inflow Depth > 3.89" for 10-Year Storm eveni
Inflow 0.85cfs @ 12.05 hrs, Volume= 0.058 af ‘
Qutflow 0.85cfs @ 12.05 hrs, Volume= 0.058 af, Atten= 0%, Lag= 0.0 min

nn

Routing by Dyn-Stor-ind méthod, Time Span= 5.00-20.00 hrs, di= 0.05 hrs

Reach S$2: (new node)
Hydrograph

Inflow
H Outflow

| Inflow Area=0.179 ac

P gﬁ’ﬁjfﬁﬁ? /4 ﬁgwﬁ*"i 7
Y 74

5 6 7 8 9 1 11 12 13 14 15 16 17 18 19 20
. Time (hours}
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Reach $1: (new node)

Inflow Area = 1.485 ac, Inflow Depth > 4.15" for 10-Year Storm event
Inflow = 7.37 cfs @ 12.04 hrs, Volume= 0.513 af .
Outflow = 7.37cfs @ 12.04 hrs, Volume= 0.513 af, Atten= 0%, Lag= 0.0 min

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

Reach $1: (new node)

Hydrograph
‘ | | B .v: e | | | —
8] C  [FEe : : : : Outflow
: inflow Area=1.485 ac
7 T
6
_ 5
& 4
S |
z 4
-o- r
L ]
3]
21
1] >
i e > . ‘a”/;;/ ‘W; 7
5 6 7 é 9 10 11 12 13 14 1% 16 17 18 1!9 2t0

Time (hours)
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Reach FR: Fore River
Inflow: Area = 1.446 ac, Inflow Depth > 4.10" for .10-Year Storm event
inflow = "B8.58 cfs @ 12.07 hrs, Volume= 0.494 af -
Quiflow = 6.58 cfs @ 12.07 hrs, Volume= 0.494 af, Aiten= 0%, Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
| Reach FR: Fore River
Hydrogréph
: : . [ ‘ : : H Inflow
- B59ck : ) @ Outflow
. . Inflow Area=1.446 ac
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Reach CS: Combined Sewer

inflow Area = 1.664 ac, Inflow Depth > 4.12" for 10-Year Storm event
Inflow = 8.20cfs @ 12.04 hrs, Volume= 0.571 af
Outflow = 8.20cfs @ 12.04 hrs, Volume= 0.571 af, Atten= 0%, Lag= 0.0 min

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

Reach CS: Combined Sewer
Hydrograph

& Inflow
Outflow

o N : ) | [8.20¢is

=2l Inflow Area=1.664 ac

Flow (cfs)
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Pre-Development
Type It 24-hr 10-Year Storm Rainfall=4.70"

Page 25
10/30/2006

Runoff

- Subcatchment 5X: Ocean Gateway Gravel Lot

="~ 460cfls@ 12.08 hrs, Volume= 0.351 af, Depth# 415"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN_ Description
‘675 98 Buildings
1,415 98 Paved
41,460 98 Gravel Parking

695 68 <50% Grass cover, Poor, HSG A
44,245 98 Weighted Average
. 695 Pervious Area
43,550 impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)
2.9 15 0.0100 0.09 Sheet Flow, BC _
Grass: Short n=0.150 P2=3.00"
1.4 85 0.0100 0.98 Sheet Flow, CD
Smooth surfaces n=0.011 P2= 3.00"
1.2 150 0.0171 2.1 Shallow Concentrated Flow, DE
' Unpaved Kv= 16.1 fps
5.5 250 Total
- Subcatchment 5X: Ocean Gateway Gravel Lot
Hydrograph
] Type 1 24 hr 10-Year Storm ‘
ol S Ramfall""4 70"
1 Ru noff Area=44,245 sf
]  Runoff Volume=0.351 af |
z > o ~ Runoff Depth>4 15"
s ] : F!ow Length-250‘
= T - Te= 5 5 min-
)
1y 7
Q- e e
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Subcatchment 4X: Turner Barker Gravel Lot

Runoff = 2.02cfs @ 12.06 hrs, Volume= 0.143 af, Depth> 3.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Uil 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN Description
1,030 98 Buildings
285 88 Paved

16,130 98 Gravel Parking

1,300 68 <50% Grass cover, Poor, HSG A
18,745 96 Weighted Average
- 1,300 Pervious Area
17,445 - Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft) (ft/sec) (cfs)

2.2 15 0.0200 0.11 Sheet Flow, AB
Grass: Short n=0.150 P2= 3.00"
1.1 85 0.0200 1.29 Sheet Flow, BC
. Smooth surfaces n=0.011 P2=3.00"
0.9 110 0.0150 1.97 Shallow Concentrated Flow, CD

Unpaved Kv= 16.1 fps

4.2 210 Total

Subcatchment 4X: Turner Barker Gravel Lot
Hydrograph

2’ S N Type m 24 hr 10-Year Storm
S ] ‘ - Rainfall=4.70"

: Runoff Area=18,745 sf
Runoff Volume=0 143 af
Runoff Depth>3.98"

) I T R S ped Flow Length= 210'
T  Te=4.2 min
- SR . 'CN=96

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 3X: Turner Barker

Runoff = 0.85cis @ 12.05 hrs, Volume= 0.058 af, Depth> 3.89"

- Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Wi 24-hr 10—Year Storm Rainfall=4.70" .

Area (sf) CN Description
4,000 98 Building
2,980 98 Gravel Parking
830 68 <50% Grass cover, Poor, HSG A
7,810 95 Weighted Average
830 Pervious Area
6,980 Impervicus Area

Tc Léngth Slope Velocity Capacity Description
(min)  (feet) (fi/ft) (ft/sec) = (cfs) '

2.2 15 0.0200 0.11 ' Sheet Flow, AB

Grass: Short n=0.150 P2= 3.00"
1.1 85 0.0200 = 1.29 Sheet Flow, BC

Smooth surfaces n=0.011 P2=3.00""
0.3 40 0.0200 2.28 Shallow Concentrated Flow, CD

Unpaved Kv=16.1 ps

3.6 140 Total

Subcatchment 3X: Turner Barker

Hydrograph -
0.95+ : ; N : : . :
0.9 L
0853 éType ﬂll 24 hr 10-—Year Storm
e " Rainfall=4.70"
0.7 _Runoff Area=7,810 sf -
e | " Runoff Volume=0.058 af -
5'0'55'2' - Runoff Depth>3 89" .
S o “Flow Length=140""
= 04 Slope 0. 0.200 '
0632::3 TC_S 6 min -
0251 o CN 95 jf,
029 § . :
0155 | .. -
013 |
0.02—%/ 7 ALY
5 6 7 8 9 10 11 12 13 14 45 16 17 18 19 20



Pre-Development
Pre-Development Type Il 24-hr 10-Year Storm Rainfall=4.70"
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‘Subcatchment 2X: Breakaway

Runoff = 0.81cfs @ 12.01 hrs, Volume= 0.054 af, Depth> 4.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN  Description

5,870 98 Building
950 98 - Gravel Parking

6,820 98 Weighted Average
6,820 Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) . (cfs)
0.9 65 0.0200 1.22 , Sheet Fiow, AB
’ Smooth surfaces n=0.011 P2=3.00"

Subcatchment 2X: Breakaway

Hydrograph
oo | : _ ‘ : :
o.s«_: R L A — . Type m 24 hr 1.0-Year Storm
oesd | R Runoff Area—6 820 sf
0052:2 - | Runoff Volume=0.054 af -
7oosl | D © Runoff Depth>4.15"
ol | @A ~ Flow Length=65"
2 02‘5*:; ‘ S A , SR Slope-O 0200 oy
R | R TC—09 m'n)_ ,,

é s 7 & 9 10 1 12 13 14 15 16 17 18 19 20
: Time (hours)
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Flow (cfs)

Subcatchment 1X: Shipyard Gravel Lot

Hydrograph

i [e63cts

Ramfall-—4 70"

Runoﬂ Volume=0 459 af

] FIOW Length—302“
35’ O e e e TC_2 4 mm" |
) o v CN-—98

.
K
) T8 10 11 1 B 1 15 16 1 1 18 20

Time (hours)

., Type Ii 24 hr’ 10—Year Stormu_ "
Rdnoﬂ‘ Area=57,855 sf. .

. _ —-i- Runoﬁ‘ Depth>4: 15"“ -
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Subcatchment 1X: Shipyard Gravel Lot

Runoff = 6.63cfs @ 12.04 hrs, Volume= 0.459 af, Depth> 4.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs.
Type Il 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN Description

2,635 98 Building
29,940 98 Gravel Parking
25,280 98 Paved

57,855 98 Weighted Average
57,855 lmpervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)

0.7 60 0.0333 1.47 Sheet Fiow, AB
Smooth surfaces n=0.011 P2= 3.00"
0.3 40 0.1000 2.11 Sheet Flow, BC ,
Smooth surfaces n=0.011 P2= 3.00"
0.2 40 0.0500 3.60 Shallow Concentrated Flow, CD
Unpaved Kv=16.1 fps
0.9 90 0.0111 1.70 Shallow Concentrated Fiow, DE
Unpaved Kv=16.1fps
0.2 40 0.0625 4.03 Shallow Concentrated Flow, EF
; Unpaved Kv= 16.1 fps
0.1 32 0.0100 5.90 4.63 Circular Channel (pipe), FG

_ Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25' n=0.010

24 302 Total
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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
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-ind method

Subcatchment 1X: Shipyard Gravel Lot Runoff Area=57,855 sf Runoff Depth>4.15"
. Flow Length=302' Tc=2.4 min CN=98 Runoff=6.63 cfs 0.459 af

Subcatchment 2X: Breakaway : ‘Runoff Area=6,820 sf Runoff Depth>4.15"
Flow Length=65' Slope =0.0200 /' Tc=0.9 min CN=98 Runoff=0.81 cfs 0.054 af

Subcatchment 3X: Turner Barker ~ Runoff Area=7,810 sf Runoff Depth>3.89"
Flow Length=140" Slope=0.0200"/" Tc=3.6 min CN=95 Runoff=0.85cfs 0.058 af

Subcatchment 4X: Turner Barker Gravel Lot Runoff Area=18,745 sf Runoff Depth>3.98"
' Flow Length=210" Tc=4.2 min CN=96 Runoff=2.02 cfs 0.143 af

Subcatchment 5X: Ocean Gateway Gravel Lot Runoff Area=44,245 sf Runoff Depth>4.15"
' Flow Length=250" Tc=5.5 min CN=08 -Runoff=4.60 cfs 0.351 af

Reach CS: Combined Sewer ~ ' Inflow=8.20 cfs 0.571 af
QOutflow=8.20 cfs 0.571 af

-Reach FR: Fore River o Inflow=6.59 cfs 0.494 af
Qutflow=6.59 cfs 0.494 af

Reach S1: (new node) ' Inflow=7.37 cfs 0.513 af
' Outflow=7.37 cfs 0.513 af

Reach S2: (new node) Inflow=0.85 cfs 0.058 af
: Outflow=0.85 cfs 0.058 af

Reach TOT: (new node) ' | | Inflow=14.53 cfs 1.065 af
Qutflow=14.53 cfs 1.065 af

Pond D2: Commercial Street Storm System Peak Elev=9.68' Inflow=2.02 cfs 0.143 af
15.0" x 192.0" Culvert Outflow=2.02 cfs 0.143 af

Pond D3: Commercial ; Peak Elev=9.27" Inflow=2.02 cfs 0.143 af
: 15.0" x 192.0' Culvert Outflow=2.02 cfs 0.143 af

Pond D7: Hancock | Peak Elev=9.21" Inflow=4.60 cfs 0.351 af
30.0" x 36.0" Culvert Outflow=4.60 cfs 0.351 af

Pond D8: Hancock Street Storm System Peak Elev=10.70" Inflow=4.60 cfs 0.351 af
24.0" x 196.0' Culvert OQutflow=4.60 cfs 0.351 af

Total Runaif Area

065 af Average Runoff Depth

07 A E %
97 91% Impsarvi

s Area =
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Pond D8: Hancock Street Storm System

Inflow Area = 1.016 ac, Inflow Depth > 2.59" for 2-Year Storm event

Inflow = 291cfs @ 12.08 hrs, Volume= 0.219 af

Outflow = 291cfs @ 12.08 hrs, Volume= 0.219 af, Atten=0%, Lag= 0.0 min
Primary = 291 cfs @ 12.08 hrs, Volume= 0.219 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
. Peak Elev= 10.50' @ 12.08 hrs
Flood Elev= 15.38'

Device Routing Invert Outlet Devices

#1  Primary 9.78'" 24.0" x196.0' long Culvert Ke= 0.500 ‘
Outlet Invert= 8.18" S=0.0082'/" Cc=0.900 n=0.011

Primary OutFlow Max=2.82 cfs @ 12.08 hrs HW=10.48' TW=8.96' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.82 cfs @ 2.86 fps)

Pond D8: Hancock Street Storm System
Hydrograph

Inflow
Primary

o ; =i InflowArea"1 016 ac
| o Peak EIev—10 50°

| 24 0" x 196 O' Culvert

Flow (cfs)

P : N e g €Ty e N B * N ? B ¥ i
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Time (hours)
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Pond D7: Hancock

Inflow Area = 1.016 ac, Inflow Depth > 2.59" for 2-Year Storm event

Inflow = 291cfs @ 12.08 hrs, Volume= 0.219 af

Qutilow = 291 cfs @ 12.08 hrs, Volume= . 0.219 af, Atten= 0%, Lag= 0.0 min
Primary = 2.91cfs @ 12.08 hrs, Volume= 0.219 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=8.98' @ 12.08 hrs
Flood Elev= 13.91°

Device Routing Invert Qutlet Devices

#1  Primary . 8.08' 30.0" x 36.0' long Culvert Ke= 0.500
" ' Outlet Invert= 8.07" S=0.0003"/" Cc=0.900 n=0.012

Primary OutFlow Max=2.82 cfs @ 12.08 hrs HW=8.96"' TW=0.00' (Dynamic Tailwater)
T _1=Culvert (Barrel Controls 2.82 cfs @ 2.70 fps) '

Pond D7: Hancock

o Hy,:irogra{ph
E ' R R e % :Dnrfll;\gw
"] Inflow Area=1.016 ac
_ Peak EI;ev:B.QB'
~.30.0" x-36.0".Culvert .

Flow (cfs)

A | 0
s s 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond D3: Commercial

Inflow Area = 0.430 ac, Inflow Depth > 2.41" for 2-Year Storm event

Inflow = 1.25cfs @ 12.06 hrs, Volume= 0.086 af

Outflow = 1.25cfs @ 12.06 hrs, Volume= 0.086 af, Atten= 0%, Lag= 0.0 min
Primary = 1.25cfs @ 12.06 hrs, Volume= 0.086 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 9.05' @ 12.06 hrs
Flood Elev= 13.91'

Device Routing Invert Outlet Devices

#1  Primary 8.35' 15.0" x 192.0' long Culvert Ke= 0.500
Outlet Invert= 8.06' S=0.0015" Cc=0.900 n=0.010

Primary OutFlow Max=1.22 cfs @ 12.06 hrs HW=9.04' TW=0.00' (Dynamic Tailwater)
T _1=Culvert (Barrel Controls 1.22 cfs @ 2.53 fps) '

Pond D3: Commercial
Hydrograph

Inflow
Primary

Inflow Area-O 430 ac
Peak Elev—9 05"
15 O" X 192 0' Culvert

Flow (cfs)

g Ea S e e e T T T s T T T g s T H
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond D2: Commercial Street Storm System

Inflow Area = ‘0.430 ac, Inflow Depth > 2.41" for 2-Year Storm eveni

Inflow = 1.25cis @ 12.06 hrs, Volume= 0.086 af

Outflow = 1.25cfs @ 12.06 hrs, Volume= 0.086 af, Atien= 0%, Lag= 0.0 min
Primary = 1.25cfs @ 12.06 hrs, Volume= 0.086 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=9.45' @ 12.07 hrs
Flood Elev= 14.95'

Device Routing __Invert Outlet Devices

#1  Primary 8.74' 15.0" x192.0' long Culvert. Ke= 0.500
’ Outlet Invert= 8.45' S=0.0015"" Cc=0.900 n=0.010

- Primary OutFlow Max=1.15 cfs @ 12.06 hrs’ HW=9.44' TW=9.04' (Dynamic Tailwater)
1=Culvert (Outlet Conirols 1.15 cfs @ 2.35 fps)

Pond D2: Commercial Street Storm System
Hydrograph

Inflow
Primary

o Inﬂow Arééa=§0.430 ac
.. _Peak Elev=9.45"_
15.0" x 1920 Culvert

[ascs |

Flow (cfs)

i s

N | A7
5 6 78 9 10 11 12 13 14 15 16 17 18 18 20

Time (hours)



1

Pre-Development

Pre-Development Type lll 24-hr 2-Year Storm Rainfall=3.00"
Prepared by Woodard & Curran Page 14
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Software Solutions LLC 10/30/2006

Reach TOT: (new node)

Inflow Area = 3.110 ac, Inflow Depth > 2.55" for 2-Year Storm event
inflow = 9.15cfs @ 12.05 hrs, Volume= 0.661 af
Outflow = 9.15cfs @ 12.05 hrs, Volume= 0.661 af, Atten=0%, Lag= 0.0 min

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

Reach TOT: (new node)
Hydrograph

Inflow
Outflow

e
o
{

L

©0

PN PR RN

 Inflow Area=3.110 ac

-]

bt

~

[=]

(4]

Flow (cfs)

PRI WIE )

w £

N

PRITETI ST AR

b

-
1

G
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Time (hours)
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Reach S2: (new node)

Inflow Area = 0.179 ac, Inflow Depth > 2.32" for 2-Year Storm event
inflow = 0.52cfs @ 12.05 hrs, Volume= 0.035 af
Outilow = 0.52cfs @ 12.05hrs, Volume= ~ 0.035 af, Atien=0%, Lag= 0.0 min

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

~ Reach S2: (new node)
Hydrograph

Inflow
Outflow

Flow (cfs)

(| 72 = e T e o = S — S—
11 12 13 14 15 16 17 18 19 20
Time (hours)



1

Pre-Development

Pre-Development Type lll 24-hr 2-Year Storm Rainfall=3.00"
Prepared by Woodard & Curran Page 12
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Software Solutions LLC 10/30/2006

Reach $1: (new node)

Inflow Area = ‘1 485 ac, Inflow Depth > 2.59" for 2-Year Storm event
inflow =  466cfs@ 12.04 hrs, Volume= 0.321 af
Outflow = 4,66 cfs @ 12.04 hrs, Volume= 0.321 af, Atten= 0%, Lag= 0.0 min

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

Reach S1: (new node)

Hydrograph
. ; : i : . E inflow
5:4 [aes s . ; : . Outflow
Aobeis ] i - — g d
: - Inflow Area=1.485 ac
4-
] -
] B
z ] L
2 :
T .
2]
1
0= - B T il L I e e
5 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Reach FR: Fore River

Inflow Area = 1.446 ac, Inflow Depth > 2.54" for 2-Year Storm event

Inflow = 4.15cfs @ 12.07 hrs, Volume= 0.306 af

Quiflow = 415 cfs @ 12.07 hrs, Volume= 0.306 af, Atten= 0%, Lag= 0.0 min

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

Reach FR: Fore River

Hydrograph
| : e : : ‘ : H Inflow
- inflow Area=1.446 ac
“
2
.
T 2
)
| 4 %wfﬁ? =
O' . G

T PR e 3 PN T S B e e e e S s T T N LR 7
5 6 7 8 9 10 11 12 13 14 15 6 17 18 19 20
: Time (hours) .
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‘Reach CS: Combined Sewer

Inflow Area = 1.664 ac, Inflow Depth > 2.56" for 2-Year Storm event -
Inflow = 517 cfs @ 12.04 hrs, Volume= 0.355 af
Qutflow = 517 cfs @ 12.04 hrs, Volume= 0.355 af, Atten= 0%, Lag= 0.0 min

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

Reach CS: Combined Sewer

Hydrograph

Inflow
Outflow

Inflow Area=1.664 ac

Flow (cfs)
w
E
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Subcatchment 5X: Ocean Gateway Gravel Lot

"Runoff = 291cis @ 12.08 hrs, Volume= 0.219 af, Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type ili 24-h1r 2-Year Storm Rainfall=3.00"

Area (sf) CN Description
675 98 Buildings
1,415 98 Paved
41,460 98  Gravel Parking
695 68 <50% Grass cover, Poor, HSG A
. 44,245 98 Weighted Average
695 Pervious Area
43,550 ‘Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

2.9 15 0.0100  0.09 Sheet Flow, BC
: Grass: Short n=0:150 P2=3.00"
1.4 85 0.0100 0.98 Sheet Flow, CD
‘ Smooth surfaces n=0.011 P2=3.00"
1.2 150 0.0171 2.11 Shallow Concentrated Flow, DE

Unpaved Kv= 16.1 ips

5.5 250 Total

Subcatchment 5X: Ocean Gateway Gravel Lot
Hydrograph

Type i 24 hr 2~Year Storm
'~ Rainfali=3.00"
Runoff Area“’44 245 sf
Runoff Volume=0.219 af
Runoﬁ Depth>2 59"
Flcw Length~250'

Tg?—:S S min
CN i98’ "

Flow (cfs)

5 6 7 g 9 0 41 12 13 14 15 18 17 18 19 20
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Subcatchment 4X: Turner Barker Gravel Lot

Runoff = 1.25cfs @ 12.06 hrs, Volume= 0.086 af, Depth> 2.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type I 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN  Description
1,030 98 Buildings
285 98 Paved
- 16,130 98 Gravel Parking
1,300 68 <50% Grass cover, Poor, HSG A
18,745 96 Weighted Average
1,300 Pervious Area
17,445 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

2.2 15 0.0200 0.11 Sheet Flow, AB

Grass: Short n=0.150 P2= 3.00"
1.1 85 0.0200 1.29 Sheet Flow, BC

Smooth surfaces n=0.011 P2= 3.00"
0.9 110 0.0150 1.97 Shallow Concentrated Flow, CD

Unpaved Kv= 16.1 fps

4.2 210 Total

’ Schatéhment 4X: Turner Barker Gravel Lot
Hydrograph

Type ] 24 hr 2-Year Storm
- ¥ Rainfall=3.00"
| e R RunoffArea"187455f"
B ~ Runoff Volume=0.086 af

Runoff Depth>2 41"
Flow Length-21 0
Tc=4.2 min
fCN--—-:%

Fiow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 3X: Turner Barker
Runoff = ° 052cfs@ 1205hrs, Volume=  0.035 af, Depth> 2.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description
4,000 98 Building -
2,980 . 98 Gravel Parking
830 68 <50% Grass cover, Poor, HSG A
7,810 95 Weighted Average
830 - Pervious Area
6,980 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)

2.2 15 0.0200 0.11 . Sheet Flow, AB
_ Grass: Short n=0.150 P2=3.00"
1.1 85 0.0200 - 1.29 Sheet Flow, BC
: : Smooth surfaces n=0.011 P2= 3.00"
0.3 40 0.0200 2.28 Shallow Concentrated Flow, CD

Unpaved Kv= 16.1 fps

3.6 140 Total

Subcétchment 3X: Turner Barker

Hydrograph
0.55—5 e : | .
oast ‘ Ramfall 3. 00“'“
Al ~Runoff Area=7,810 sf -
NER - Runoff Volume=0.035 af -
g Runcﬂ‘ Depth>2 32“
3 " Flow Length=140"
o ... Slope=0.0200""
" o Tess. 6 min_
0.1+ » .
E D e
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Pre-Development Type lll 24-hr 2-Year Storm Rainfall=3.00"
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Subcatchment 2X: Breakaway

Runoff = 0.51cfs @ 12.01 hrs, Volume= 0.034 af, Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description

5,870 98 Building
950 98 Gravel Parking

6,820 98 Weighted Average
6,820 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 - 65 0.0200 1.22 Sheet Flow, AB
Smooth surfaces n=0.011 P2= 3.00"

Subcatchment 2X: Breakaway

Hydrograph

ool T S : - Type IIl o4 hr 2-Year Storm’ .,

0.45 ' ' Rainfall=3.00"

oe] “Runoff Area=6,820 sf

osst | - Runoff Volume=0:034 af -
P ~-Runoff Depth>2.59" -
: 1 - Flow-Length= 65" -
SR [ R F S S|ope—o 0200 /" -

"] ] ~ Tc=0.9 min

0.15#: ' : CN 98“ “

0.14

0.05%

R ST AR SRS S N A S A A AR “116"”‘1‘7““158‘“119":'240

Time (hours)
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Pre-Development
Type Il 24-hr 2-Year Storm Rainfall=3.00"
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Flow (cfs)

Subcatchment 1X: Shlpyard Gravel Lot

Hydrograph .

i Type 11} 24-hr 2—Year Storm" l
¢ :Rainfali=3.00"
Runoff Area"57 855 sf

* Runoff Volume=0.287 af
Runoff Depth>2 59"

Flow Length 302'.., .,

Tc=2.4 min

CN-'98 :

N e e ——r e R e
9 10 11 12 13 14 15 16 17‘ 18 19 20

Time (hours)
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Subcatchment 1X: Shipyard Gravel Lot

Runoff = 420cfs @ 12.04 hrs, Volume= 0.287 af, Depth> 2.59"

“Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type I 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description

2,635 98 Building
29,940 98 Gravel Parking
25,280 98 Paved

57,855 98 Weighted Average

57,855 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.7 60 0.0333 1.47 Sheet Flow, AB
Smooth surfaces n=0.011 P2=3.00"

0.3 - 40 0.1000 211 Sheet Flow, BC

- Smooth surfaces n=0.011 P2=3.00"

0.2 40 0.0500 3.60 Shallow Concentrated Flow, CD
Unpaved Kv=16.11fps

0.9 - 90 0.0111 1.70 Shallow Concentrated Flow, DE
Unpaved Kv= 16.1 fps

0.2 40 0.0625 - 4.03 Shallow Concentrated Flow, EF
Unpaved Kv= 16.1 fps

0.1 32 0.0100 5.90 4.63 Circular Channel (pipe), FG ,

Diam= 12.0" Area= 0.8 sf Perim=3.1"' r=0.25' n=0.010

24 302 Total
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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
Reach rouimg by Dyn -Stor-ind method - Pond routlng by Dyn -Stor-Ind method

Subcatchment 1X: Shlpyard Gravel Lot ' Runoff Area—57,855 sf Runoff Depth>2.59"
: , . . Flow Length=302" Tc=2.4 min CN=88 Runoff=4.20 cfs 0.287 af

Subcatchment 2X: Breakaway Runoff Area=6,820 sf Runoff Depth>2.59"
. Flow Length 65' Slope =0.0200"/" Tc=0.9 min CN=98 Runoff=0.51 cfs 0.034 af

Subca‘tchment 3X: Turner Barker ' Runoff Area=7,810 sf Runoff Depth>2.32"
Flow Length=140' Slope =0.0200 /" Tc=3.6 min CN=95 Runoff=0.52 cfs 0.035 af

Subcatchment 4X: Turner Barker Gravel Lot _ Runoff Area=18,745 sf Runoff Depth>2.41"
‘ Flow Length=210" Tc=4.2 min CN=96 Runoff=1.25cfs 0.086 af

Subcatchment 5X: Ocean Gateway Gravel Lot Runoff Area=44,245 sf Runoff Depth>2.59"
Flow Length=250' Tc=5.5 min CN=98 Runoff=2.91 cfs 0.219 af

Reach CS: Combined Sewer L . Inflow=5.17 cfs 0.355 af
: - Outflow=5.17 cfs 0.355 af

Reach FR: Fore River o Inflow=4.15 cfs 0.306 af
' ' Qutflow=4.15 cfs 0.306 af

Reach S1: (new node) : _ ' Inflow=4.66 cfs 0.321 af
| : : : Outflow=4.66 cfs 0.321 af

Reach S2: (new node) Inflow=0.52 cfs 0.035 af
e , Qutflow=0.52 cfs 0.035 af

Reach TOT: (new node) o : . Inflow=9.15cfs 0.661 af
» Outflow=9.15 cfs 0.661 af

Pond D2: Commercial Street Storm System ' Peak Elev=9.45" Inflow=1.25cfs 0.086 af
' 15.0" x 192.0' Culvert Outflow=1.25 cfs 0.086 af

Pond D3: Commercial ' : Peak Elev=9.05' Inflow=1.25 cfs '0.086 af
15.0" % 192.0" Culvert Qutflow=1.25 cfs 0.086 af

Pond D7: Hancock ’ Peak Elev=8.98" Inflow=2.91 cfs 0.219 af
30.0" % 36.0' Culvert Cutflow=2.91 cfs 0.219 af

Pond D8: Hancock Street Storm System : Peak Elev=10.50' Inflow=2.91 cfs 0.219 af
24.0" x 196.0' Culvert Outflow=2.91 cfs 0.219 af

Total Runoff Area = 3.110 ac  Runoff V@Eumc = @3 661 a{ Average Runoff Depti

=7.55"
2.09% Pervious & 97.91% Impervious Arez = 3.045 ac

2]

Jb»,
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Area_(acres)

0.065

0.287

0.039

2.100

0.619

3.110

N

68

98

98

98

98

Area Listing (all nodes)

Descnpnon (subcats)

<50% Grass cover, Poor, HSG A (3X,4X,5X)
Building (1X,2X,3X)

Buildings (4X,5X)

Gravel Parking (1X,2X,3X,4X,5X)

Paved (1X,4X,5X)

10/30/2006
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Post-Development-SC Type Il 24-hr 25-Year Storm Rainfall=5.50"
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Pond UH2: Hancock Link DMH2

Inflow Area = 1.086 ac, Inflow Depth > 3.74" for 25-Year Storm event

Inflow = 249cfs @ 12.19 hrs, Volume= 0.338 af

Outflow = 249 cfs @ 12.19 hrs, Volume= 0.338 af, Atten=0%, Lag= 0.0 min
Primary = 249 cfs @ 12.19 hrs, Volume= 0.338 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00- 20 00 hrs, dt= 0.05 hrs
Peak Elev=17.05' @ 12.19 hrs
Flood Elev= 22.41'

Device Routing Invert Qutlet Devices
#1  Primary 16.39' 24.0" x 106.0' long Culvert
: RCP, end-section conforming to fill, Ke=0.500
Outlet Invert= 11.73' S=0.0440"" Cc=0.900 n=0.012

Primary OutFlow Max=2.49 cfs @ 12.19 hrs HW=17.05' TW=12.29' (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 2.49 cfs @ 2.76 fps)

Pond UH2: Hancock Link DMH2
Hydrograph

B Inflow
Primary

24 Inflow Area—1 086 ac
Peak Elev—17 05" .
24 0" x 106 0' Culvert

Flow (cfs)

e 3 T ————T e P T A S S S S S S (s B
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond UH1: Hancock Link DMH1

Inflow Area = 1.086 ac, Inflow Depth > 3.74" for 25-Year Storm event

Inflow = 249cfs @ 12.19 hrs, Volume= 0.338 af

Oufflow = 249cis @ 12.19 hrs, Volume= 0.338 af, Atten= 0%, Lag= 0.0 min
Primary = 2.49cfs @ 12.19 hrs, Volume= 0.338 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=12.29' @ 12.19 hrs
Flood Elev= 16.51

Device Rouiing Invert Outlet Devices
#1  Primary 11.63' 24.0" x 125.0" long Culvert
: RCP, end-section conforming to fill, Ke=0.500
Outlet Invert=9.88' S=0.0140"" Cc=0.900- n=0.012

Primary OutFlow Max=2.49 cfs @ 12.19 hrs  HW=12.29' TW=10.44" (Dynamic Tailwater) .
T 1=Culvert (Inlet Controls 2.49 cfs @ 2.76 fps)

Pond UH1: Hancock Link DMH1
© Hydrograph

Inflow
Primary

Inflow Area=1.086 ac
... Peak Elev=12.29"
| 24.0" x 125.0° Culvert

2y

Flow (cfs)

g
567é9101!112131415‘1‘61718192:0
Time (hours)
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Pond D8: Hancock Street Storm System

Inflow Area = 1.086 ac, Inflow Depth > 3.74" for 25-Year Storm event

Inflow = 249cfs @ 12.19 hrs, Volume= 0.338 af

Outflow = 2.49cfs @ 12.19 hrs, Volume= 0.338 af, Atten=0%, Lag= 0.0 min
Primary = 249cfs @ 12.19 hrs, Volume= 0.338 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 10.44' @ 12.19 hrs
Flood Elev= 15.38'

Device Routing Invert Outlet Devices

#1  Primary 9.78' 24.0" x196.0' long Culvert Ke= 0.500
Outlet Invert= 8.18' S=0.0082"'" Cc=0.900 n=0.011

Primary OutFlow Max=2.49 cfs @ 12.19 hrs HW=10.44' TW=8.91" (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 2.49 cfs @ 2.76 fps)

Pond D8: Hancock Street Storm System
Hydrograph

Inflow
Primary

Inflow Ar§a€1 .086 ac
. Peak Elev=10.44’
24.0" x 196.0' Culvert

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Prepared by Woodard & Curran - Page 71
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Sofiware Solutions LLC -~ 11/3/2006

Pond D7: Hancock

" Inflow Area = 1.086 ac, Inflow Depth > 3.74" for 25-Year Storm event
Inflow = 249 cis @ 12.19 hrs, Volume=  0.338 af
Outilow = 249cis @ 12.19 hrs, Volume= 0.338 af, Atten= 0%, Lag= 0.0 min
Primary = 249 cts @ 12.19 hrs, Volume= 0.338 af ‘

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev=8.91" @ 12.19 hrs
Flood Elev= 13.91'

Device Routing invert OQutlet Devices

#1  Primary 8.08' 30.0" x 36.0' long Culvert Ke= 0.500
Outlet Invert= 8.07" S=10.0003'" Cc=0.900 n=0.012

Primary OutFlow Max=2.49 cfs @ 12.19 hrs HW=8.91" TW=0.00' (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 2.49 cfs @ 2.60 fps) ‘

Pond D7: Hancock
Hydrograph

Inflow
£l Primary

}nflowAreéa=§1 .086 ac
| 30.0" x 36.0' Culvert

Flow (cfs)

R N AR B G R S-S B S SR S A A L
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20.
Time {(hours) ’
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Pond D3: Commercial

Inflow Area = 0.296 ac, Inflow Depth > 3.24" for 25-Year Storm event

Inflow = 1.14 cfs @ 12.06 hrs, Volume= 0.080 af

Outflow = 114 cfs @ 12.06 hrs, Volume= 0.080 af, Atten= 0%, Lag= 0.0 min
Primary = 114 cfs @ 12.06 hrs, Volume= 0.080 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=9.02' @ 12.06 hrs
Flood Elev= 13.91'

Device Routing Invert Qutlet Devices

#1  Primary 8.35' 15.0" x192.0' long Culvert Ke= 0.500
Outlet Invert= 8.06' S=0.0015"" Cc=0.900 n= 0.010

Primary OutFlow Max=1.11 cfs @ 12.06 hrs HW=9.01" TW=0.00' (Dynamic Tallwater)
T 1=Culvert (Barrel Controls 1. 11 cfs @ 2.47 fps)

Pond D3: Commercial
Hydrograph

Inflow
Primary

Inflow Area"O 296 ac
Peak EIev—9 02"
15 0" x 192 0' Culvert

Flow (cfs)

——— N R L A i e N S B R T 3 I N T T I B SN R N S
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Time (hours)
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Pond D2: Commercial Street Storm System

Inflow Area = 0.296 ac, Inflow Depth > 3.24" for 25-Year Storm event

Inflow = 1.14 cfs @ 12.06 hrs, Volume= 0.080 af

Ouiflow = 1.14cfs @ 12.06 hrs, Volume= 0.080 af, Atten= 0%, Lag= 0.0 min
Primary = 1.14 cfs @ 12.06 hrs, Volume= 0.080 af

Routing by Dyn-Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=9.41" @ 12.07 hrs
Flood Elev= 14.95

Device Routing Invert Outlet Devices

#1  Primary 8.74' 15.0" x192.0" long Culvert Ke= 0.500 _
‘Outlet Invert= 8.45" S=0.0015"" Cc=0.900 n=0.010

Primary OutFlow Max=1.05 cfs @ 12.06 hrs HW=9.40' TW=9.01" (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 1.05 cfs @ 2.31 fps)

Pond D2: Commercial Street Storm System

Hydrograph

: Inflow
[ Primary

 Inflow Area=0.296 ac_
Peak Elev=9.41"
15.0" x 192.0° Culvert

Flow (cfs)

e
7

T

T
L

5 6 7 8 8 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond 5C: Subsurface Detention for Plaza

Hydrograph
i l;::s.s_:f'f:'fs"éi B Primary
c N . 1 Inflow Area-1 330 ac
e . Peak EIev—12 83'
5~ : :
g ]
;]
1.:
O - s 7 8 9 10 11 12 '163. T 15 16 17 18 19 2;o

Time (hours)
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Pond 5C: Subsurface Detention for Plaza

Inflow Area = 1.330 ac, Inflow Depth > 4.87" for 25-Year Storm event

Inflow = 6.84 cfs @ 12.08 hrs, Volume= -~ 0.540 af

Outflow = 571cfs @ 12.15 hrs, Volume= 0.539 af, Atten= 16%, Lag= 4.0 min
Primary = 571cfs @ 12.15 hrs, Volume= 0.539 af

Routing by Dyn-Stor-Ind method, Time Spanﬁ 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=12.83' @ 12.15 hrs Surf.Area= 835 sf Storage= 1,698 cf

Plug-Flow detention time= 5.6 min calculated for 0.537 af (99% of inflow)
Center-of-Mass det. time= 4.2 min ( 738.5-734.3)

Volume Invert Avail.Storage Storage Descriptidn

#1 - 9.50' 1,086 ci Custom Stage Data (Prismatic) Listed below (Recalc)
: 3,758 cf Overall - 1,044 cf Embedded = 2,714 cf x 40.0% Voids
#2 10.50" 1,044 cf  58.4"W x 34.8"H x 7.60°'L StormChamber x 14 Inside #1
2,129 ¢f Total Available Storage
Elevation Surf.Area . Inc.Store Cum.Store
(feel) (sg-it) {(cubic-feet) (cubic-feet)
9.50 835 0 0
14.00 835 3,758 3,758
Device Routing Invert Outlet Devices
#1 - Primary 950" 12.0" x50.0° long Culvert

CMP, end-section conforming to fill, Ke= 0.500
Cutlet Invert= 9.00' S$=0.0100/" Cc=0.900 n=0.011

#2  Device 1 9.50' 8.0 Vert. Orifice/Grate C= 0.600
#3  Device 1 10.50" 8.0" Vert. Orifice/Grate C= 0.600
#4  Device 1 12.50" 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=5.68 cfs @ 12.15 hrs HW=12.82' TW=0.00' (Dynamic Tailwater)
T1=Cuilvert (Passes 5.68 cfs of 6.35 cfs potential flow)

2=0rifice/Grate (Orifice Controls 2.90 cfs @ 8.32 ps)

3=0rifice/Grate (Orifice Controls 2.37 cfs @ 6.78 fps)

4=Q0rifice/Grate (Orifice Controls 0.41 cfs @ 1.91 fps)
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Pond 1B: Subsurface Detention for Parking Garage
Hydrograph

18 Inflow
Primary

Inflow Area—D 780 ac
Peak Elev—21 24"
"Storage'{2,1@87- cf

Flow (cfs)
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Pond 1B: Subsurface Detention for Parking Garage

Inflow Area = 0.780 ac, Inflow Depth > 4.87" for 25-Year Storm event

Inflow = 410cfs @ 12.09 hrs, Volume= 0.317 af
Oufflow = 2.28¢cfs @ 12.22 hrs, Volume= 0.315 af, Atten= 45%, Lag=7.7 min
Primary = 228 cfs @ 12.22 hrs, Volume= 0.315 af

-Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Peak Elev=21.24' @ 12.22 hrs Surf.Area= 1,590 sf Storage= 2,187 cf

Plug-Flow detention time= 15.6 min calculated for 0.315 af (99% of inflow)
Center-of-Mass det. time= 12.4 min (747.0-734.6)

-Volume Invert Avail.Storage Storage Description
#1 19.00' 1,967 cf  Custom Stage Data (Prismatic) Listed below (Recalc)
A 7,155 cf Overall - 2,236 cf Embedded = 4,919 cf x 40.0% Voids
#2 20.00' 2,236 cf  58.4"W x 34.8"H x.7.60°L StormChamber x 30 Inside #1
4,204 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
19.00 1,590 0 0
23.50 _ 1,590 7,155 7,155
Device .Routing invert Qutlet Devices
#1  Primary 19.00' 12.0" x150.0" long Culvert

CMP, end-section conforming to ill, Ke= 0.500
Qutlet invert= 18.00' S= 0.0067 /' Cc=0.900 n=0.011

#2  Device 1 20.00' 6.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 19.00' 6.0" Vert. Orifice/Grate C= 0.600
#4  Device 1 - 22.00" 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=2.27 cfs @ 12.22 hrs HW=21.23"' TW=17.05' (Dynamic Tailwater)
1=Culvert (Passes 2.27 cfs of 4.27 cfs potential flow)
—2=0rifice/Grate (Orifice Controls 0.94 cfs @ 4.77 fps)
3=0rifice/Grate (Orifice Controls 1.33 cfs @ 6.78 fps)
4=0Orifice/Grate ( Controls 0.00 cfs)
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Reach TOT: (new node)

Inflow Area = 3.110 ac, Inflow Depth > 4.23" for 25-Year Storm event
Inflow = 10.31cfs @ 12.12 hrs, Volume= 1.097 af
Outflow = 10.31cfs @ 12.12 hrs, Volume= 1.097 af, Atten= 0%, Lag= 0.0 min

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

Reach TOT: (new node)
Hydrograph

Inflow
Outflow

[e-]

~
3 s 2 dog gy

Sl

Flow (cfs)
@
i

(52
)

N

R RETTREVEES BN an

w

N

-

g T =y G T ,,,;.:\,gi,.v .,3;,;,_:,.“,‘ g P G N ]
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach FR:

2.712 ag, Inflow Depth > 4.24"
- 8.87cfls@ 12.14 hrs, Volume=
8.87 cfs @ 12.14 hrs, Volume=

Inflow Area =
Inflow
QOutflow

Fore River

for 25-Year Storm event
0.957 af :
0.957 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 nrs, di= 0.05 hrs

Reach FR: Fore River

Hydrograph

' [astes]
B.B87.cfs”

Flow {cfs)

- Inflow Area=2712 ac

‘H Inflow
[ Outflow

12
Time (hours)

e
13
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Reach CS: Combined Sewer

Inflow Area = 0.398 ac, Inflow Depth > 4.22" for 25-Year Storm event
Inflow = 2.07cfs @ 12.06 hrs, Volume= 0.140 af
Outflow = 2.07 cfs @ 12.06 hrs, Volume= 0.140 af, Atten= 0%, Lag= 0.0 min

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

Reach CS: Combined Sewer
Hydrograph

Inflow
QOutflow

" Inflow Area=0398 ac

Flow (cfs)

S B e S B B S

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 5CP: Plaza

Runoff = 0.68cfs @ 12.02 hrs, Volume= 0.047 af, Depth> 4.87"

Runofif by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Il 24-hr 25-Year Siorm Rainfall=5.50".

Area (sf) CN Description
4,995 98 Paved parking & roofs
4,995 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/it) (ft/sec) (cfs)
1.2 75 0.0125 1.04 Sheet Flow, AB
Smooth surfaces n=0.011 P2= 3.00"

Subcatchment 5CP: Plaza
A Hydrograph

075 |

074"

'ype Iil 24 hr 25-Year Storm
T “Rainfall=5.50""
_ Runoff Area“4 995 sf
Runoff Volume--o 047 af
Runoﬁ’ Depth>4 87" .

Flow Length=75"-
SIope=—0§0125 'I'

LR I I T S
0559 : :
0459

Flow (cfs)
o
£
]

0.35

©
w
it

025 ’
024 |
CREE B
0.1

0.05{

Time {(hours)
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Subcatchment 5BP: East Half of Complex

Runoff = 4.65cfs @ 12.09 hrs, Volume= 0.359 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description

32,915 98 Paved parking & roofs
5,595 98 Plaza

38,510 98 Weighted Average
38,510 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry, Direct Entry

Subcatchment 5BP: East Half of Complex

Hydrograph
] | o ; Type i 24-hr 25-Year Storm
N || B e --Rainfall=5.50"
: : Runoff Area=38,510 sf
: Runoff Volume 0.359 af |
7 : Runoff Depth>4 87"
s ~ Tc=6.0 min
w 2: . CN=98 .....
. 7 8 5 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Subcatchment 5AP: West Half of Complex

Runoff = 1.74cfs. @ 12.09 hrs, Volume= 0.134 af, Depth> 4.87"

Rungoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description

13,840 98 Buildings
570 98 Paved

14,410 98 Weighted Average
14,410 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fit)  (ft/sec) -{cfs)
6.0 Direct Entry, Direct Entry

Subcatchment 5AP: West Half of Complex
Hydrograph '

Pi174cks

Type 1l 24 hr 25-Year Storm
: - Rainfall=5.50"
Runoff Area=14,41 0 sf
Runoff Volume—O 134 af
: Runoff Depth>4 87"___ .
' Tc=6.0 min
;CN“;98

Flow (cfs)
n

Time (hours)
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Subcatchment 4P,: Back of PS

Runoff = 0.01 cfs @ 12.44 hrs, Volume= 0.002 af, Depth> 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN  Description
3,655 39 >75% Grass cover, Good, HSG A
3,655 Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)

8.6 100 0.0300 0.19 Sheet Flow, AB
Grass: Short n=0.150 P2=3.00"
0.1 10 0.0300 1.21 Shallow Concentrated Flow, BC

Short Grass Pasture Kv= 7.0 fps

8.7 110 Total

Subcatchment 4P: Back of PS
Hydrograph

o | N B
 Runoff Area=3,655 sf
-.Runoff Volume=0.002 af

" Flow Length=110""
____Slope=0.0300 /"
 Tc=8.7.min_

Flow (cfs)
o
3
S
cafs e

5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 3P: Turner Barker

Runoff = 114 cfls @ 12.06 hrs, Volume=. 0.078 af, Depth> 4.43"

Runoff by SCS TR-ZO method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type i 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description
4,000 98 Building
4,380 98 Paved parking & roofs
850 39 >75% Grass cover, Good, HSG A
9,230 93 Weighted Average
850 Pervious Area
8,380 Impervious Area

‘Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft)  (ft/sec) (cfs)

2.8 10 0.0050 0.06 - Sheet Flow, AB

Grass: Short n=0.150 P2= 3.00"
0.8 30 0.0050 0.60 Sheet Flow, BC

Smooth surfaces n=0.011 P2=3.00"
0.4 120 0.0100 5.36 421 Circular Channel {pipe), CDE

Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25' n= 0.011

4.0 160 Total

Subcatchment 3P: Turner Barker

Hydrograph

Type Ill 24 hr 25~Year Storm
© 7 "Rainfall=5.50""
: Runoff Area=9,230 sf
Runoff Volume=0.078 af
-~ Runoff Depth>4.43"

- Flow Length=160
’ ’Tc 4 0 min

Flow (cfs)
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Subcatchment 2P: Office Building
Hydrograph

2 " Type lll 24-hi 25-Year Storm
' Rainfall=5.50"
 Runoff Area=17,350 sf
Runoff Volume=0.140 af
0 ~ Runoff Depth>4.22"
s . Flow Length=290"
= Tc=4.2 min
'CN=91
o mmwﬁﬁ%www ﬁﬁ%@%@w

5 6 7 8 9 10 11 12 13 14 15 6 17 18 19 20
Time (hours)
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Subcatchment 2P: Office Building

Runoff = 207 cfs @ 12.06 hrs, Volume= 0.140 af, Depth> 4.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type I 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description

5,810 98 Building
1,110 98 Paved roads w/curbs & sewers
2,130 39 >75% Grass cover, Good, HSG A
8,300 98 Gravel Parking

17,350 91 Weighted Average
2,130 Pervious Area

15,220 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (it/sec) (cfs)

1.1 S0 0.0250 143 Sheet Flow, AB
Smooth surfaces n=0.011 P2=3.00"
2.1 90 0.0100 0.70 Shallow Concentrated Flow, BC
Short Grass Pasture Kv=7.0 fps
0.1 25 0.2000 3.13 - Shallow Concentrated Flow, CD
Short Grass Pasture Kv=7.0 fps
0.9 85 0.0060 1.57 Shallow Concentrated Flow, DE

Paved Kv= 20.3 fps

4.2 290 Total
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Subcatchment 1BP: Parking Garage

Runoff = 4.10cfs @ 12.09 hrs, Volume= 0.317 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN  Description

30,730 98 Building
3,255 98 Paved

33,985 98 Weighted Average

33,985 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ {feet) (f/ft)  (fi/sec) (cfs)
6.0 Direct Entry, Direct Entry

Subcatchment 1BP: Parking Garage

Hydrograph »
] : Ramfall 5. 50"
| P S S AU I T RU“Oﬁ Area=33,985 sf
S N Runoff Volume=0 317 af
7 IR Runoff Depth>4. 87"
dd B cnees
1...
0

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



Post-Development w/ StormChamber

Post-Development-SC Type Il 24-hr 25-Year Storm Rainfali=5.50"
Prepared by Woodard & Curran Page 53
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Software Solutions LLC 11/3/2006

Subcatchment 1AP: Open Spéce

Runoff = 0.29cfs @ 12.11 hrs, Volume= 0.024 af, Depth> 0.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm  Rainfall=5.50" :

Area (sf) CN Description
10,440 39 >75% Grass cover, Good, HSG A
2,900 = 98 Paved parking & rocfs
13,340 52 Weighted Average
© 10,440 Pervious Area
2,900 Impervious Area

Tc Length Slopé Velocity Capacity Déscription
{min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.7 45 0.0200 1.14 Sheet Flow, AB
‘ Smooth.surfaces n=0.011 P2=3.00"
4.8 55 0.0400 0.19 Sheet Flow, BC
~ Grass: Short n=0.150- P2=3.00"
0.6 65 0.0600 1.71 Shallow Concentrated Flow, CD

Short Grass Pasture Kv= 7.0 ips

6.1 165 Total

Subcatchment 1AP: Open Space

Hydrographi

o2 | Type Ill 24-hr 25“‘{9 rm
0267 ’ Ramfall 5. 50“

0244

Runoff Area=1 3, 340 sf -
Runeff Volume 0 024 af
Runoﬁ Depth>0 92

' Flow Length= 165"

0~14'§ b A Tc-_ﬁ 1 m|n......
o2y 1 i ’ : : i

0.2’
0164 |

Flow (cfs)

0.06
0029 | v N a 7 Yy

1 11 12 13 14 15 18 17 18 19 20
Time {hours) :
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Pond D7: Hancock Peak Elev=8.91" Inflow=2.49 cfs 0.338 af

30.0" x 36.0' Culvert Outflow=2.49 cfs 0.338 af

Pond D8: Hancock Street Storm System Peak Elev=10.44" Inflow=2.49 cfs 0.338 af
24.0" x 196.0' Culvert Outflow=2.49 cfs 0.338 af

- Pond UH1: Hancock Link DMH1 Peak Elev=12.29' inflow=2.49 cfs 0.338 af
24.0" x 125.0' Culvert Outflow=2.49 cfs 0.338 af

Pond UH2: Hancock Link DMH2 Peak Elev=17.05' Inflow=2.49 cfs 0.338 af
24.0" x 106.0' Culvert Outflow=2.49 cfs 0.338 af

Total Runoff Area = 3.110 ac Runoff Volume = 1.101 af Average Runoff Depth = 4.25"
12.60% Pervious Area = 0.392 ac  87.40% Impervious Area = 2.718 ac
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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
Reach routmg by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

- Subcatchment 1AP: Open Space

Flow Length=165"

Subcatchment 1BP: Parking Garage -

Subcatchment 2P: Office Building

Flow Length=220"

Subcatchment 3P: Turner Barker .

Subcatchment 4P: Back of PS

Flow Length=110" Slope=0.0300"/"

Subcatchment 5AP: West Half of Complex
Subcatchment 5BP: East Half of Complex

Subcatchmént 5CP: Plaza

Flow Length=75" Slope=0.0125""

Reach CS: Combined Sewer
Reach FR: Fore River

Reach TOT: (new node)

Flow Length=160"

Runoff Area=13,340 sf Runoff Depth>0.92"
Te=6.1 min CN=52 Runoff=0.29 cfs 0.024 af

Runoff Area=33,985 sf Runoff Depth>4.87"
Tc=6.0 min CN=98 Runoff=4.10 cfs 0.317 af

Runoff Area=17,350 sf Runoff Dépth>4.22"
Tc=4.2min CN=91 Runoif=2.07 cfs 0.140 af

Runoff Area=9,230 sf Runoff Depth>4.43"
Tc=4.0 min CN=93 Runoff=1.14 cfs 0.078 af

Runoff Area=3,655 sf Runoff Depth>0.25"
Tc=8.7 min CN=39 Runoff=0.01 cfs 0.002 af

Runoff Area=14,410 sf Runoff Depth>4.87"
Tc=6.0 min CN=98 Runoff=1.74 cfs 0.134 af

Runoff Area=38,510 sf. Runoff Depth>4.87"
Tc=6.0 min CN=98 Runoff=4.65 cfs 0.359 af

Runoff Area=4,995 sf Runoff Depth>4.87"
Te=1.2min CN=98 Runoif=0.68 cfs 0.047 af

Inflow=2.07 cfs 0.140 af
Outflow=2.07 cfs 0.140 af

Inflow=8.87 cfs 0.957 af
Outflow=8.87 cfs 0.957 af‘

Inflow=10.31 cfs 1.097 af
Outflow=10.31 cfs 1.097 af

Pond 1B: Subsurface Detention for Parking G Peak Elev=21.24" Storage=2,187 ci Inflow=4.10 cfs 0.317 af

Pond 5C: Subsurface Detention for Plaza

Pond D2: Commercial Street Storm System

-

Fend D2: Commercial

}

Qutflow=2.28 cfs 0.315 af

Peak Elev=12.83" Storage=1,698 cf Inflow=6.84 cfs 0.540 af

Outflow=5.71 cfs 0.539 af

Peak Elev=9.41" [nflow=1.14 cfs 0.080 af

15.0" x 192.0" Culvert Qutflow=1.14 cfs 0.080 af

Peak Elev=0.02" Inflow=1.14 cfs 0.080 af

150750 182.0" Culveri Outflow=1.14 cfs 0.080 af
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Pond UH2: Hancock Link DMH2

Inflow Area = 1.086 ac,  Inflow Depth > 3.12" for 10-Year Storm event

Inflow = 214 cfs @ 12.20 hrs, Volume= 0.283 af

Outflow = 2.14cfs @ 12.20 hrs, Volume= 0.283 af, Atten= 0%, Lag= 0.0 min
Primary = 2.14cfs @ 12.20 hrs, Volume= . 0.283 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=17.00' @ 12.20 hrs
Flood Elev= 22.41'

Device Routing Invert Outlet Devices

#1  Primary 16.39' 24.0" x 106.0" long Culvert
RCP, end-section conforming to fill, Ke=0.500
Outlet Invert= 11.73' S=0.0440"" Cc=0.900 n=0.012

Primary OutFlow Max=2.14 cfs @ 12.20 hrs HW=17.00" TW=12.24' (Dynamic Tailwater)
2 _1=Culvert (Inlet Controls 2.14 cfs @ 2.65 fps)

Pond UH2: Hancock Link DMH2
Hydrograph

B Inflow
Primary

~Inflow Area=1 086 ac
| Peak Elev=17.00'
24.0" x 106.0' Culvert

Flow (cfs)

LR e S B e G e R e B A B A S R A S e pspp——
5 6 7 8 9 10 11 12 13 14 - 15 16 17 18 19 20
Time (hours)
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Pond UH1: Hancock Link DMH1

1.086 ac, Inflow Depth > 3.12"
214 cfs @ 12.20 hrs, Volume=
214 cfs@ 12.20 hrs, Volume=
214 cfs @ 12.20 hrs, Volume=

Inflow Area =
Inflow

Quiflow
Primary

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.
Peak Elev= 12.24' @ 12.20 hrs

Flood Elev= 16.51"

Qutlet Devices

Device Routing Invert

for 10-Year Storm event
0.283 af
0.283 af, Aiten= 0%, Lag= 0.0 min
0.283 af

00 hrs, di= 0.05 hrs

#1  Primary 11.63" 24.0" x

125.0° long Culvert

RCP, end-section conforming to fill, Ke= 0.500

Outlet Invert= 9.88'

Primary OutFlow Max=2.14 cfs @ 12.20 hrs HW=12.

1=Culvert (inlet Controls 2.14 cfs @ 2.65 fps)

Pond UH1: Hanc

S=0.0140 /' Cc=0.900 n=0.012

24' TW=10.39" (Dynamic Tailwater) -

ock Link DMH1

Hydrograph

Flow (cfs)

?  inflow Area-1 086 ac

Inflow
1 Primary

| Peak: EIeV"12 24
240 X 125.0; Culvert

12
Time (hours)

ot
13

17 18 19 20 °



Post-Development w/ StormChamber

Post-Development-SC Type Il 24-hr 10-Year Storm Rainfall=4.70"
Prepared by Woodard & Curran Page 48
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Software Solutions LLC 11/3/2006

Pond D8: Hancock Street Storm System

1.086 ac, Inflow Depth > 3.12" for 10-Year Storm event

Inflow Area =

Inflow = 214 cfs @ 12.20 hrs, Volume= 0.283 af

Outflow = 2.14cfs @ 12.20 hrs, Volume= 0.283 af, Atten= 0%, Lag= 0.0 min
Primary = 214 cfs @ 12.20 hrs, Volume= 0.283 af '

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 10.39' @ 12.20 hrs
Flood Elev= 15.38'

Device Routing Invert OQutlet Devices

#1  Primary 9.78' 24.0" x196.0' long Culvert Ke= 0.500
Outlet Invert=8.18' S=0.0082 '/ Cc=0.900 n=0.011

Primary OutFlow Max=2.14 cfs @ 12.20 hrs HW=10.39' TW=8.85' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.14 cfs @ 2.65 fps)

Pond D8: Hancock Street Storm System
Hydrograph

i Inflow
-| B Primary

~ Peak Elev=10.39"
24.0" x 196.0' Culvert

Flow (cfs)

(I 2 — I e e e e BRI e
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond D7: Hancock

Inflow Area = 1.086 ac, Inflow Depth > 3.12" for 10-Year Storm event

Inflow = 214 cfs @ 12.20 hrs, Volume= 0.283 af
Ouiflow = 2.14cfs @ 12.20 hrs, Volume= 0.283 af, Atten=.0%, Lag= 0.0 min
Primary = 2.14cfs @ 12.20 hrs, Volume= 0.283 af

Routing by Dyn-Stor-ind method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Peak Elev=8.85' @ 12.20 hrs
Flood Elev= 13.91'

Device Routing Invert Outlet Devices

#1  Primary 8.08' 30.0" x 36.0" long Culvert Ke= 0.500
Outlet Invert= 8.07" S=0.0003 "' Cc=0.900 n=10.012

Primary OutFlow Max=2.14 c¢fs @ 12.20 hrs HW=8.85'" TW=0.00' (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 2.14 cfs @ 2.48 fps)

Pond D7: Hancock
Hydrograph

Inflow
E1 Primary

Inflow Area—1 .086-ac -
Peak Elev=8 85’
30 0" x 36 0' Cuivert

Flow (cfs)

-
L

5 6 7 8 9 10 11 132 13 14 15 16 17 18 19 20
Time (hours)
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Pond D3: Commercial

Inflow Area = 0.296 ac, Inflow Depth > 2.67" for 10-Year Storm event

Inflow = 0.96 cfs @ 12.06 hrs, Volume= 0.066 af

Outflow = 0.96cfs @ 12.06 hrs, Volume= 0.066 af, Atten=0%, Lag= 0.0 min
Primary = 0.96 cfs @ 12.06 hrs, Volume= 0.066 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 8.96' @ 12.06 hrs
Flood Elev= 13.91"

Device Routing Invert  Qutlet Devices

#1  Primary 8.35' 15.0" % 192.0° long Culvert Ke=0.500
Outlet Invert= 8.06' S$=0.0015"/" Cc=0.900 n=0.010

Primary OutFlow Max=0.94 cfs @ 12.06 hrs HW=8.95' TW=0.00' (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 0.94 cfs @ 2.35 fps)

Pond D3: Commercial
Hydrograph

Inflow
Primary

| =B inflow Area=0.296 ac
. | Peak Elev=8.96'
15.0" x 192.0' Culvert

Flow (cfs)

s & 7 & 6 10 1 12 13 1a 15 16 17 18 19 20
Time (hours)
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Pond D2: Commercial Street Storm System

Inflow Area = 0.296 ac, Inflow Depth > 2.67" for 10-Year Storm event

Inflow = 0.96cfs @ 12.06 hrs, Volume= 0.066 af '

Qutilow = 0.86¢cis @ 12.06 hrs, Volume= 0.066 af, Atten= 0%, ‘Lag= 0.0 min
Primary = 0.96cfs @ 12.06 hrs, Volume= 0.066 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 9.35' @ 12.07 hrs
Flood Elev= 14.95'

Device _Routing Invert Qutlet Devices

#1  Primary . 874" 15.0" x192.0' long Culvert Ke=0.500
Outlet Invert= 8.45' S=0.0015"/" Cc=0.900 n=0.010

Primary OutFlow Max=0.90 cfs @ 12.06 hrs HW=9.34' TW=8.95' (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 0.90 cfs @ 2.23 fps)

Pond D2: Commercial Street Storm System
Hydrograph

Inflow
B Primary

o \ Inflcw Area-O 296 ac
L Peak Eiev 9.35
15 0" x 192 O‘ Culvert

FlO\;V (cfs)

5 6 7 8 ”é 0 11 12 43 14 15 16 47 18 19 20
Time (hours)
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Pond 5C: Subsurface Detention for Plaza

Hyfirogréph
| : | R Rk Rt girfllgv\alry
6] Inflow Area=1.330 ac
5 ~ Peak Elev=1230
| SO ,..Sto_rag e=1 421 cf

5 6 7 8 o 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond 5C: Subsurface Detention for Plaza

Inflow Area = 1.330 ac, Inflow Depth > 4.15" for 10-Year Storm event

Inflow = 584 cfs@ 12.08 hrs, Volume= 0.459 af ,

Qufflow = 467cfls @ 12.15hrs, Volume= 0.458 af, Atten= 20%, Lag=4.1 min
Primary = 4.67cts @ 12.15 hrs, Volume= 0.458 af

Routing by Dyn-Stor-ind method, Time Spén: 5.00-20.00 hrs, di= 0.05 hrs
Peak Elev=12.30' @ 12.15 hrs Surf.Area= 835 sf Storage= 1,421 cf -

Plug-Flow detention time= 5.8 min calculated for 0.456 af (99% of inflow)
Center-of-Mass det. time= 4.3 min ( 739.5-735.2)

Volume Invert Avail.Storage Storage Description
#1 9.50' 1,086 cf Custom Stage Data (Prismatic) Listed below (Recalc)
: B 3,758 cf Overall - 1,044 cf Embedded = 2,714 cf x 40.0% Voids
#2 10.50' 1,044 cf  58.4"W x 34.8"H x 7.60°L StormChamber X 14 Inside #1
2,129 cf Total Available Storage
. Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-it) (cubic-feet) (cubic-feet)
9.50 - 835 0 0
14.00 835 3,758 3,758
Device Rouiing Invert Outlet Devices
#1  Primary 9.50" 12.0" x50.0' long Culvert

CMP, end-section conforming to fill, Ke= 0.500
Qutlet Invert=9.00' S=0.0100"/" Cc=0.900 n=0.011

#2  Device 1 9.50" 8.0" Vert. Orifice/Grate C=0.600
#3  Device 1 10.50' 8.0" Vert. Orifice/Grate C=0.600
#4  Device 1 12.50' 12.0” Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=4.66 cfs @ 12.15 hrs HW=12.29' TW=0.00' (Dynamic Tailwater)
T 1=Culvert (Passes 4.66 cfs of 5.72 cfs potential flow)
2=0rifice/Grate (Orifice Controls 2.63 cfs @ 7.55 fps)
=Orifice/Grate (Orifice Controls 2.03 cfs @ 5.81 ps)
4=0rifice/Grate ( Controls 0.00 cfs)
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Pond 1B: Subsurface Detention for Parking Garage
Hydrograph

Inflow
Primary

1 | ' 'V Inflow.Ar§a=b.780 ac
- Peak Elev=20.94'
Storage=1,818 cf

Flow (cfs)
N
{

s T P T R S B .;V:A=;‘: H 7 T T
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond 1B: Subsurface Detention for Parking Garage

Inflow Area = 0.780 ac, Inflow Depth > 4.15" for 10-Year Storm event

Inflow = 3.50cfs @ 12.09 hrs, Volume= 0.270 af

Oufflow = 201cfs@ 12.21 hrs, Volume= 0.268 af, Alten= 42%, Lag= 7.4 min
Primary = 2.01cfs @ 12.21 hrs, Volume= O 268 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs dt= 0.05 hrs
Peak Elev= 20.94' @.12.21 hrs Surf.Area= 1,590 sf Storage= 1,818 cf

Plug-Flow detention time= 15.9 min calculated for 0.268 af (99% of inflow)
Center-of-Mass det. time= 12.4 min ( 747.9 - 735.5)

Volume Invert Avail.Storage  Storage Description
#1 19.00' 1,967 cf Custom Stage Data (Prismatic) Listed below (Recalc)
) ' 7,155 cf Overall - 2,236 cf Embedded = 4,919 cf x 40.0% Voids
#2 20.00' 2,236 cf 58.4"W x 34.8"H x 7.60°'L StormChamber x 30 Inside #1
4,204 cf Total Available Storage
Elevation Surf.Area Inc.Store ~ Cum.Store
(feet) - (sg-ft) (cubic-feet) (cubic-feet)
19.00 1,590 _ 0 0
23.50 1,590 7,155 7,155
Device Routing Invert  QOutlet Devices
#1  Primary 19.00° 12.0" x 150.0" long Culvert

CMP, end-section conforming to fill, Ke= 0.500
Qutlet Invert= 18.00' S=0.0067 ' Cc=0.900 n=0.011

#2  Device 1 20.00' 6.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 19.00° 6.0" Vert. Orifice/Grate C= 0.600
#4  Device 1 22.00' 12.0" Vert. Orifice/Grate C= 0.600

_ Primary OutFlow ‘Max=2.01 cfs @ 12.21 hrs HW=20.93' TW=17.00" (Dynamic Tailwater)
1=Culvert (Passes 2.01 cfs of 3.97 cfs potential flow)

2=0rifice/Grate (Orifice Controls 0.78 cfs @ 3.98 fps)

3=0rifice/Grate (Orifice Controls 1.23 cfs @ 6.24 fps)

4"0raf|celGraie ( Controls 0.00 cfs)
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Reach TOT: (new node)

Inflow Area = 3.110 ac, Inflow Depth > 3.56" for 10-Year Storm event
Inflow = 8.76 cfs @ 12.11 hrs, Volume= 0.923 af
Outflow = 8.76 cfs @ 12.11 hrs, Volume= 0.923 af, Atten= 0%, Lag= 0.0 min

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

Reach TOT: (new node)

Hydrograph
T N _ S SOV T N S S SR Inflow
{ - - Outflow
o R - o e B |nf|ow Area=3_1 10 . ac §
7
o

Flow (cfs)
o
i

-
PSR AL I )

o

12 13 14 15 16 17 18 19 20
Time (hours)
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Reach FR: Fore River

Inflow Area = 2.712 ac, Inflow Depth > 3.57" for 10-Year Storm event
Inflow = 7.36cfs@ 12.14 hrs, Volume= 0.807 af
Oufflow = 7.36cfs @ 12.14 hrs, Volume= 0.807 af, Atten= 0%, Lag= 0.0 min

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

Reach FR: Fore River

Hydrograph
]
]

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach CS: Combined Sewer

Inflow Area = 0.398 ac, Inflow Depth > 3.49" for 10-Year Storm event
- Inflow = 1.73cfs @ 12.06 hrs, Volume= 0.116 af
Outflow = 1.73cfs @ 12.06 hrs, Volume= 0.116 af, Atten= 0%, Lag= 0.0 min

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

Reach CS: Combined Sewer
Hydrograph

& Inflow
H Outflow

infl?owArea=iO.3%98 ac

Flow (cfs)

Time (hours)
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Subcatchment 5CP: Plazé

Runoff = 0.58 cfs @ 12.02 hrs, Volume= - 0.040 af, Depth> 4.15"

Runoff by SCS TR- 20 methaod, UH=SCS, Time Span= 5.00-20.00 hrs, dt— 0.05 hrs
Type It 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN Description
4,995 98 Paved parking & roofs
4,995 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.2 75 0.0125 1.04 Sheet Flow, AB
Smooth surfaces n= 0.011 P2= 3.00"

Subcatchment 5CP: Plaza

Hydrograph
0.657 G
0052 Type 1 24- hr 10-Year Storm-
N ‘ - - Rainfall=4:76" -
0‘45_2 : Runof‘f Area"4 ;995 sf -
0.4_2 “Runoff Volume-—O 040 af -
2 0‘35“2 . Runoff Depth>4 15™ -
3 0.35 ~Flow | Length-75'~
= R Slope—O 0125-* -
1 - - Te=1.2 min--
1 =98 -
0.157
0.1—; '
0.05~
o ?’?‘?’?f Z f".’ P ———
5 6 7 8 9 10 1M 12 13 14 15 16 17 18 19 20

Time (hours)
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Subcatchment 5BP: East Half of Complex

Runoff = 3.97cfs @ 12.09 hrs, Volume= 0.305 af, Depth> 4.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN Description
32,915 98 Paved parking & roofs
5,595 98 Plaza
38,510 98 Weighted Average
38,510 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fft)  (ft/sec) (cfs)
6.0 Direct Entry, Direct Entry

Subcatchment 5BP: East Half of Complex
Hydrograph

Type i 24 hr 10-Year Storm
- Rainfall=4.70"

; Runoff Area=38,510 sf
Runoff Volume=0.305 af
Runoff Depth>4.15"

; Tc=6.0 min

zCNfQB

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 5AP: West Half of Complex

Runoff = 1.48_cfs@ 12.09 hrs, Volume= 0.114 af, Depth> 4.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Wl 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN Description
13,840 98 Buildings
570 98 Paved

14,410 98 Weighted Average
14,410 Impervious Area

. Tc Length Slope Velocity Capacity Description -
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 ' Direct Entry, Direct Entry

Subcatchment 5AP: West Half of Complex
Hydrograph

Type 1] 24 hr 10-Year Storm
i - Rainfall=4.70"

: Runoﬁ Area=14,410 sf
fo ] . Runoff Vg{ume=0 4 14 af. .
b . o ; Runoff Depth>4.15"

C o S ~ Tc=6.0 min -

Flow (cfs)

CN“98

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time {bours)
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Subcatchment 4P: Back of PS
Runoff = 0.00cfs @ 13.81 hrs, Volume= 0.001 af, Depth> 0.11"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20..00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=4.70"
Area (sf) CN  Description
3,655 39 >75% Grass cover, Good, HSG A
3,655 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.6 100 0.0300 0.19 Sheet Fiow, AB
‘ Grass: Short n=0.150 P2=3.00"
0.1 10 0.0300 1.21 Shallow Concentrated Fiow, BC
Short Grass Pasture Kv= 7.0 fps
8.7 110 Total
Subcatchment 4P: Back of PS
Hydrograph
00024 | ... [ . . )
oozq | Type lli 24-hr 10-Year Storm
ooz | Rainfall=4.70". .. ..
gggl” Runoff Area=3,655sf -~
oor] | Runoff Volume=0.001af g <& =
_ o001} | Runoff Depth>0.11" .
2 0001 | @ i AR A B o i
£ 00013 SIOpe_ 00300 I I
0.0014 Tc=8.7 min
0.0014
0.000-~
0.000-
0.000]
0.0004]
0
oM 5 A
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Subcatchment 3P: Turner Barker

Runoff = 0.96cfs @ 12.06 hrs, Volume= 0.065 af, Depth> 3.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN Description
4,000 98  Building
4,380 98 Paved parking & roofs
850 39 >75% Grass cover, Good, HSG A
9,230 93 Weighted Average
850 Pervious Area
8,380 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)

2.8 10 0.0050 0.06 Sheet Flow, AB
Grass: Short n=0.150 P2= 3.00"
0.8 30 0.0050 0.60 Sheet Flow, BC

Smooth surfaces n=0.011 P2= 3.00"
0.4 120 0.0100 5.36 4.21 Circular Channel (pipe), CDE
Diam= 12.0" Area= 0.8 sf Perim=3.1' r=0.25' n=0.011

4.0 160 Total

Subcatchment 3P: Turner Barker
Hydrograph

Type 1] 24 hr 10-Year Storm
~ Rainfall=4.70"

Runoff Area=9, 230 sf
Runoff Volume=0. 065 af

7 Runoff Depth>3 69"
§ . Flow Length=160’
i - Tc=4.0 min
CN“’QB

: 777227

5 6 7 8 9 0 11 12 13 14 15 18 17 18 19 20
Time (hours)
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Subcatchment 2P: Office Building
Hydrograbh

Type i 24 hr 10-Year Storm
f - Rainfall=4.70"

Runoff Area=17,350 sf
Runoff Volume 0.116 af
~Ru noff Depth>3. 49"_., |

' Flow Length= 290'

- Tc=4.2 min

CN=91

Flow (cfs)
n

s 6 7 8 9 10 151' 2 13 14 <154 16 17 18 19 20
Time (hours)
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Subcatchment 2P: Office Building

. Runoff = 1.73cls @ 12.06 hrs, Volume= 0.116 af, Depth> 3.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Wl 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN Description

5,810 98 Building
1,110 - 98 Paved roads w/curbs & sewers
2,130 39 >75% Grass cover, Good, HSG A
8,300 98 Gravel Parking

17,350 91 Weighted Average
2,130 Pervious Area

15,220 Impervious Area

Tc Length Slope Velocity Capacity Déscription
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.1 90 0.0250 1.43 Sheet Flow, AB
Smooth surfaces n=0.011 P2=3.00"
2.1 90 0.0100 0.70 Shallow Concentrated Flow, BC
Short Grass Pasture Kv=7.0 fps
0.1 25 0.2000 3.13 Shallow Concentrated Flow, CD
Short Grass Pasture Kv=7.0 fps
0.9 85 0.0060 1.57 Shallow Concentrated Flow, DE

Paved Kv=20.3 fps

4.2 290 Total
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Subcatchment 1BP: Parking Garage

Runoff = 3.50cfs @ 12.09 hrs, Volume= 0.270 af, Depth> 4.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 10-Year Storm Rainfall=4.70" ‘

‘Area (sf) CN Description
30,730 98 Building
3,255 98 Paved

33,985 98 Weighted Average
33,985 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fft)  (ft/sec) (cfs)

6.0 Direct Entry, Direct Entry

Subcatchment 1BP: Parking Garage
Hydrograph

Type i 24 hr 10-Year Storm
. s .- Rainfall=4. 70"
| C Runoff Area=33,985 sf
Runoff Volume=0.270 af

; Runoff Depth>4.15"

: Tc=6.0 min

'CN=98

Flow (cfs)
N
{

Time (hours)
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Subcatchment 1AP: Open Space

Runoff = 0.15cfs @ 12.13 hrs, Volume= 0.015 af, Depth> 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Storm Rainfall=4.70"

Area (sf) CN Description
10,440 38 >75% Grass cover, Good, HSG A
2,900 98 Paved parking & roofs
13,340 52 Weighted Average
10,440 Pervious Area
2,900 Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (fUit)  (ft/sec) (cfs)

0.7 45 0.0200 1.14 Sheet Flow, AB
. Smooth surfaces n=0.011 P2=3.00"
4.8 55 0.0400 0.19 Sheet Flow, BC
, Grass: Short n=0.150 P2=3.00"
0.6 65 0.0600 1.71 Shaliow Concentrated Flow, CD

Short Grass Pasture Kv=7.0 ips

6.1 165 Total

Subcatchment 1AP: Open Space

Hydrograph

0.16-% ’ | | : A

0154 Type III 24 hr 10—Year Storm--

D ~Rainfall=4:70" -

or2d | B Runof‘f Area=13,340 sf

ond )L Runoff Volume 0 015 af .
7 OOO;V SRR Runoff Depth>0 59" -
s | ¥l FlowlLength= 155“,,
Soord | Vo TC-—S 1 min

0.05 S

0.04= .

0.035

0.02

0.01-] : 7 oy

5 8 7 8 9 10 11 12 13 14 15 16 47 18 19 20

Time (hours)
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Pond D7: Hancock Peak Elev=8.85" Inflow=2.14 cfs 0.283 af

30.0" x 36.0' Culvert Outflow=2.14 cfs 0.283 af

Pond D8: Hancock Street Storm System Peak Elev=10.39' Inflow=2.14 cfs 0.283 af
24.0" x 196.0' Culvert Outflow=2.14 cfs 0.283 af

Pond UH1: Hancock Link DMH1 Peak Elev=12.24' Inflow=2.14 cfs 0.283 af
24.0" x 125.0' Culvert Outflow=2.14 cfs 0.283 af

Pond UH2: Hancock Link DMH2 Peak Elev=17.00' Inflow=2.14 cfs 0.283 af
24.0" x 106.0' Culvert Outflow=2.14 cfs 0.283 af

Total Runoff Area = 3.110 ac Runoff Volumé = 0.926 af Average Runoff Depth = 3.57"
12.60% Pervious Area =0.392 ac  87.40% Impervious Area = 2.718 ac
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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
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1AP: Open Space <
Subcatchment 1BP: Parking Garage
Subcatchment 2P: Office Building
Subcatchment 3P: Turner Barker
Subcatchment 4P: Back of PS

Flow Length=110"
Subcatchment 5AP: West Half of Complex
Subcatchment 5BP: East Half of Complex
Subcatchment 5CP: Plaza

Flow Length=75'

Reach CS: Combined Sewer

Reach FR: Fore River

Reach TOT: (new node)

Pond 1B: Subsurface Detention for Parking G Peak Elev=20.94" Storage=1,818 cf

Pond 5C: Subsurface Detention for Plaza

Pond D2:

=

Pond D3: Commercial

Flow Length=165"

Flow Length=290"

Flow Length=160"

Slope=0.0300 "

Slope=0.0125"/'

Peak Elev=12.30" Storage=1,421 cf Inflow=5.84 cfs

Commercial Street Storm System
15.0" % 192.0' Culvert Outflow=0.96 cfs

Runoff Area=13,340 sf Runoff Depth>0.59"
Tc=6.1 min CN=52 Runoff=0.15cfs 0.015 af

Runoff Area=33,985 sf Runoff Depth>4.15"
Tc=6.0 min CN=98 Runoff=3.50 ¢fs 0.270 af

Runoff Area=17,350 sf Runoff Depth>3.49"
Tc=4.2 min CN=91 Runoff=1.73 cfs 0.116 af

Runoff Area=8,230 sf Runoff Depth>3.69"
Tc=4.0 min CN=93 Runoff=0.96 cfs 0.065 af

Runoff Area=3,655 sf Runoff Depth>0.11"
Tc=8.7 min CN=39 Runoff=0.00 cfs 0.001 af

Runoff Area=14,410 sf Runoff Depth>4.15"
Tc=6.0 min CN=98 Runoff=1.48 cfs 0.114 af

Runoff Area=38,510 sf Runoff Depth>4.15"
Tc=6.0 min CN=98 Runoff=3.97 cfs 0.305 af

Runoff Area=4,995 sf Runoff Depth>4.15"
Tec=1.2min CN=98 Runoff=0.58 cfs 0.040 af

Inflow=1 ._73 cfs
Outflow=1.73 cfs

0.116 af
0.116 af

0.807 af
0.807 af

Inflow=7.36 cfs
Qutflow=7.36 cfs

Inflow=8.76 cfs
Qutflow=8.76 cfs

0.923 af
0.923 af

Inflow=3.50 cfs
Outflow=2.01 cfs

0.270 af
0.268 af

0.459 af

Cuftflow=4.67 cfs 0.458 af

Peak Elev=9.35" Inflow=0.96 cfs 0.066 af

0.066 af

Peak Elev=8.96" [nflow=0.96 cfs 0.088 &f
f

15.0" % 182.0' Culvert Quifiow=0.86 ¢fs 0.066 af
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Pond UH2: Hancock Link DMH2

Inflow Area = 1.086 ac, Inflow Depth.> 1.87" for 2-Year Storm event

Inflow = 1.33cfs @ 12.20 hrs, Volume= 0.169 af

Outflow = 1.33cfs @ 12.20 hrs, Volume= 0.169 af, Atten= 0%, Lag= 0.0 min
Primary = 1.33cfs @ 12.20 hrs, Volume= 0.169 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 16.86' @ 12.20 hrs
Flood Elev= 22.41'

Device Routing invert Outlet Devices
#1  Primary 16.39' 24.0" x 106.0' long Culvert
RCP, end-section conforming to fill, Ke=0.500
Outlet Invert= 11.73' S=0.0440"/" Cc=0.900 n=0.012

Primary OutFlow Max=1.32 c¢fs @ 12.20 hrs HW=16.86' TW=12.10' (Dynamic Tailwater)
T _1=Culvert (Inlet Controls 1.32 cfs @ 2.34 fps)

Pond UH2: Hancock Link DMIH2
Hydrograph

Inflow
Primary

: inflow Ar§a€1.086 ac
~ Peak Elev=16.86"
124.0" x 1060 Culvert

Flow (cfs)

c & 7 & & 1 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond UH1: Hancock Link DMH1

Inflow Area = 1.086 ac, Inflow Depth > 1.87" f{or 2-Year Storm event

Inflow = 1.33cfs @ 12.20 hrs,- Volume= 0.169 af

Qutflow = 1.33cfs @ 12.20 hrs, Volume= '0.169 af, Atten= 0%, Lag= 0.0 min
Primary = 133 cfls @ 12.20 hrs, Volume= 0.169 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=12.10' @ 12.20 hrs
Flood Elev= 16.51'

Device Routing invert Qutlet Devices .
#1  Primary - . 1163 24.0" x 125.0° long Culvert
: RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert=9.88' S=0.0140"/ Cc=0.900 n=0.012

Primary OutFlow Max=1.32 cfs @ 12.20 hrs HW=12.10' TW=10.25' (Dynamic Téilwater)
T _4=Culvert (Inlet Controls 1.32 cfs @ 2.34 ps)

Pond UH1: Hancock Link DMH1
Hydmgraph

£ Inflow
El Primary

Inflow Area=1.086 ac
| Peak Elev=12.10"
| 24.0" x 125.0" Culvert

:
S
0+ H i

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond D8: Hancock Street Storm System

Inflow Area = 1.086 ac, Inflow Depth > 1.87" for 2-Year Storm event

Inflow = 1.33cfs @ 12.20 hrs, Volume= 0.169 af

Outflow = 1.33cfs @ 12.20 hrs, Volume= 0.169 af, Atten= 0%, Lag= 0.0 min
Primary = 1.33cfs @ 12.20 hrs, Volume= 0.169 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=10.25 @ 12.20 hrs
Flood Elev= 15.38'

Device Routing Invert Outlet Devices

#1  Primary 9.78'" 24.0" x196.0° long Culvert Ke= 0.500
: Outlet Invert= 8.18' S=0.0082'/" Cc=0.900 n=0.011

Primary OutFlow Max=1.32 c¢fs @ 12.20 hrs HW=10.25' TW=8.69' (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.32 cfs @ 2.34 fps)

Pond D8: Hancock Street Storm System
Hydrograph

Inflow
Primary

inflow Aréa€1 .086 ac
~ PeakElev=10.25"
24.0" x 196.0' Culvert

Flow (cfs)

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond D7

Inflow Area =
Inflow

Outilow
Primary

1.086 ac, Inflow Depth > 1.87"
1.33cfs @ 12.20 hrs, Volume=
1.33cfs @ 12.20 hrs, Volume=
1.33c¢cfs @ 12.20 hrs, Volume=

o n

: Hancock

for 2-Year Storm event
0.169 af .
0.169 af, Atten= 0%, Lag= 0.0 min .
0.169 af

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

Peak Elev=8.70' @ 12.20 hrs
Flood Elev=13.91'

Device Routing Invert Qutlet Devices

#1  Primary - 8.08'

30.0" x 36.0' long Culvert Ke= 0.500

Outlet Invert= 8.07' S=0.0003'/ Cc=0.900 n=0.012

Primary OutFlow Max=1.32 cfs @ 12.20 hrs HW=8.69' TW=0.00" (Dynamic Tailwater)

T 1=Culvert (Barrel Controls 1.32 cfs @ 2.13 fps)

Pond D7:

Hydrograph

Hancock

Flow {cfs)

| 30.0" x 36.0° Culvert

Inflow
Primary

Inflow Area=1.086 ac
Peak Elev=8.70’

12

.{3. =

19 20

Time (hours)
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Pond D3: Commercial

Inflow Area = 0.296 ac, Inflow Depth > 1.53" for 2-Year Storm event

Inflow = 0.57 cfs @ 12.06 hrs, Volume= 0.038 af

Qutflow = 0.57 cfs @ 12.06 hrs, Volume= "~ 0.038 af, Atten= 0%, Lag= 0.0 min
Primary = 0.57 cfs @ 12.06 hrs, Volume= 0.038 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 8.81' @ 12.06 hrs
Flood Elev= 13.91'

Device Routing Invert Outlet Devices

#1  Primary 8.35' 15.0" x 192.0' long Culvert Ke= 0.500
Outlet Invert= 8.06' S=0.0015'" Cc=0.900 n=0.010

Primary OutFlow Max=0.56 cfs @ 12.06 hrs HW=8.81" TW=0.00" (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 0.56 cfs @ 2.03 fps)

Pond D3: Commercial

Hydrograph
ﬁ B Primary
e ”?Inflow Area=0. 296 ac’
N _ Peak Elev=8.81"

15 6" x192.0' Culvert

0.45-]
0.4
0.354

039

Flow (cfs)

0.25]

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond D2: Commercial Street Storm System

Inflow Area = 0.296 ac, Inflow Depth > 1.53" for 2-Year Storm event

Inflow = 0.57cfs @ 12.06 hrs, Volume= | 0.038 af

Qutflow = 0.57 cfs @ 12.06 hrs, Volume= 0.038 ai, Atten= 0%, Lag= 0.0 min
Primary = 0.57 cfs @ 12.06 hrs, Volume= 0.038 af ’

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=9.21'@ 12.06 hrs _ '
Flood Elev= 14.95'

Device Routing Invert OQuilet Devices

#1 - Primary 8.74' 15.0" x192.0' long Culvert Ke=0.500
Outlet Invert= 8.45' S=0.0015"/" Cc=0.900 n= 0.010

Priméry OutFlow Max=0.55 cfs @ 12.06 hrs HW=9.20' TW=8.81" (Dynamic Tailwater)
T —1=Culvert (Outlet Controls 0.55 cfs @ 2.00 fps)

Pond D2: Commercial Street Storm System
Hydrograph

Inflow
Primary

"~ Inflow Area=0.296 ac
| PeakElev=9.21" |
,V 150 x 192 OCulvert |

0.55-

0'5_; -
0.45
0.4

0.35F

Flow (cfs)

T
RV,

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond 5C: Subsurface Detention for Plaza

Hydrograph
| . : : Inflow
4] Primary
Inflow Area=1.330 ac
21 o - Storage=825 cf
1]
e 1 & & 10 n 1z s 4 15 16 11 18 18 20

Time (hours)
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Pond 5C: Subsurface Detention for Plaza

inflow Area = 1.330 ac, Inflow Depth > 2.59" for 2-Year Siorm event

Inflow = 3.69cfs @ 12.08 hrs, Volume= 0.287 af

Outflow = 3.15cfs @ 12.14 hrs, Volume= 0.286 af, Atien= 15%, Lag= 3.3 min
Primary = 3.15cfs @ 12.14 hrs, Volume= 0.286 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=11.28' @ 12.14 hrs Surf.Area= 835 sf Storage= 825 cf

Plug-Flow detention time= 6.4 min calculated for 0.285 af (98% of inflow)
Center-of-Mass det. time= 4.7 min ( 743.6 - 738.9)

Volumeé Invert Avail.Storage  Storage Description
#1 9.50 1,086 cf Custom Stage Data (Prismatic) Listed below (Recalc) -
3,758 cf Overall - 1,044 cf Embedded = 2,714 ¢f x40.0% Voids
#2 10.50' 1,044 cf  58.4"W x 34.8"H x 7.60'L StormChamber x 14 Inside #1
; 2,129 cf Total Available Storage -
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
950 - 835 0 -0
14.00 835 3,758 3,758
Device Routing invert Quilet Devices
#1  Primary 9.50' 12.0" x50.0' long Culvert

CMP, end-section conforming to fill, Ke=0.500
: Qutlet Invert= 9.00° S=0.0100"/" Cc=0.900 n=0.011
#2  Device 1 9.50' 8.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 10.50' 8.0" Vert. Orifice/Grate C= 0.600
#4  Device 1 12.50" 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=3.11 cfs @ 12.14 hrs HW=11.26" TW=0.00" (Dynamic Tailwater)
T _q=Culvert (Passes 3.11 cfs of 4.25 cfs potential flow)

2=0rifice/Grate (Orifice Controls 2.01 ¢fs @ 5.76 fps)

3=0rifice/Grate (Orifice Controls 1.10 cfs @ 3.16 fps)

4=Qrifice/Grate ( Controls 0.00 cfs)
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Pond 1B: Subsurface Detention for Parking Garage
Hydrograph

Inflow
Primary

| | F Inflow Area=0.780 ac
.| || PeakElev=20.37"
| | Storageé1,1‘13 cf

Flow (cfs)

Time (hours)
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Pond 1B: Subsurface Detention for Parking Garage

Inflow Area = 0.780 ac, Inflow Depth > 2.59" for 2-Year Storm event

inflow = 2.22 cfs @ 12.09 hrs, Volume= 0.168 af

Outflow = 1.33cfs @ 12.20 hrs, Volume= 0.167 af, Atien= 40%, Lag= 7.0 min
Primary = 1.33cfs @ 12.20 hrs, Volume= - 0.167 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=20.37' @ 12.20 hrs Surf.Area= 1,590 sf Storage= 1,113 cf

Plug-Flow detention time= 17.5 min calculated for 0.167 af (99% of inflow)
Center-of-Mass det. time= 13.3 min ( 752.5 - 739.2)

Volume Invert Avail.Storage Storage Description
#1 19.00' 1,967 cf . Custom Stage Data (Prismatic) Listed below (Recalc)
7,155 cf Overall - 2,236 cf Embedded = 4,919 cf x 40.0% Voids
#2 20.00° 2236 cf 58.4"W x 34.8"H x 7.60'L StormChamber x 30 Inside #1
4204 cf Total Available Storage
Elevation Surf.Area Inc.Siore Cum.Store -
(feet) (sg-it) (cubic-feet) (cubic-feet)
19.00 1,590 ' 0 0
23.50 1,590 ‘ 7,155 7,155
Device Routing Invert Qutlet Devices
#1  Primary 19.00' 12.0" x 150.0° long Culvert

CMP, end-section conforming to fill, Ke= 0.500
Qutlet Invert= 18.00' S=0.0067 /' Cc=0.900 n=0.011

#2  Device 1 20.00' 6.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 19.00' 6.0 Vert. Orifice/Grate C= 0.600
#4 Device 1 22. 00' 12.0" Vert. Orifice/Grate C= 0.600

Prlmary OutFlow Max=1.32 cfs @ 12.20 hrs HW=20.37' TW=16.86" (Dynamic Tailwater)
T1=Culvert (Passes 1.32 cfs of 3.34 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.32 cfs @ 2.07 fps)
=0rifice/Grate (Orifice Controls 1.00 cfs @ 5.10 fps)
4=0rifice/Grate ( Controls 0.00 cfs)
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Reach TOT: (new node)

Inflow Area = 3.110 ac, Inflow Depth > 2.15" for 2-Year Storm event
Inflow = 5.56cfs @ 12.12 hrs, Volume= 0.558 af
Outflow = 5.56cfs @ 12.12 hrs, Volume= 0.558 af, Atten= 0%, Lag= 0.0 min

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

Reach TOT: (new node)
Hydrograph '

& Inflow
Outflow

- Inflow Area=31 10 ac |

Flow (cfs)

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach FR: Fore River

Inflow Area = 2.712 ac, Inflow Depth > 2.18" for 2-Year Storm event
Inflow = 477 cfs @ 12.14 hrs, Volume= 0.493 af : A
Qutflow = 4.77 cis @ 12.14 hrs, Volume= 0.493 af, Atten= 0%, Lag= 0.0 min

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

Reach FR: Fore River
Hydrograph

Inflow
H Outflow

: [d7r o

s - e lnflowArea=2712 ac

Flow (cfs)

Time (hours)
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Reach CS: Combined Sewer

Inflow Area = 0.398 ac, Inflow Depth > 1.95" for 2-Year Storm event
Inflow = 0.99cfs @ 12.06 hrs, Volume= 0.065 af
Outflow = 0.99cfs @ 12.06 hrs, Volume= 0.065 af, Atten=0%, Lag= 0.0 min

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

Reach CS: Combined Sewer

Hydrograph
Inflow
" Outflow

[ | B . |nf|°w Area , 0398 ac

Flow (cfs)

Time (hours)
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Subcatchment 5CP: Plaza

Runoff = 0.37cfs@ 12.02 hrs, Volume= 0.025 af, Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type il 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description
4,995 98 Paved parking & roofs
4,995 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)
1.2 75 0.0125 1.04 Sheet Flow, AB
Smooth surfaces n=0.011 P2=3.00"

Subcatchment 5CP: Plaza

Hydrograph
o R - T
0] jrype il 24 hr 9.-Year Storm _
e “Rainfall=3.00" "
Oﬂégé o Runoff Area=4,995 sf -
0263 ,f Runoff Volume=0.025 af _
bt | ~“Runoff Depth>2.59" -
3 o2 - Flow Length=75" -
e  Siope=0.0125°
0.143 TC""1 2 mm .......
0.12 . i
0.13 CN"‘QS
0.084 ;
0.067
0.04F |-l I o L - : : .
B W e f;'f/// / //
5 & 7 8 8 10 11 12 13 14 15 ‘1’6' 47 8 19 20

Time (hours)
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Subcatchment 5BP: East Half of Complex

Runoff = 251 cfs @ 12.09 hrs, Volume= 0.191 af, Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt-% 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description

32,915 98 Paved parking & roofs
5,595 98 Plaza

38,510 98 Weighted Average
38,510 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft) (ft/sec) (cfs)

6.0 : Direct Entry, Direct Entry

Subcatchment 5BP: East Half of Complex
Hydrograph

Type ] 24 hr 2-Year Storm
- Rainfall=3.00"

Runoff Area=38,510 sf
Runoff Volume=0 191 af
Runoff Depth>2 59"

- Tc=6.0 min
.%C-N=:98»--

‘Flow (cfs)

'ﬁﬁﬁ%ﬁwgfﬁﬁ%# ﬁﬁmw

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 5AP: West Half of Complex

Runoff = 0.94cfs @ 12.09 hrs, Volume= 0.071 af, Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description
13,840 98 - Buildings
570 98 Paved

14,410 98 Weighted Average
14,410 Impervious Area

Tc Length Slope Velocity Capacity Description
- {min)  (feel) (ft/it)  (ft/sec) (cfs)
6.0 Direct Entry, Direct Entry

Subcatchment 5AP: West Half of Complex
Hydrograph

Type 1 24 hr 2-Year Storm
. Rainfall=3.00"
Runoﬁ Area»—14 410 sf
Runoﬂ‘ Volume=0.071 af
Runoff Depth>2 59“

S Tc—-6 0 min
CN"*QB

Flow (cfs)

Time (hours)
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Subcatchment 4P: Back of PS

Runoff = 0.00cfs @ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00- 20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN  Description
3,655 39 >75% Grass cover, Good, HSG A
3,655 Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.6 100 0.0300 0.19 Sheet Flow, AB
Grass: Short n=0.150 P2= 3.00"
0.1 10 0.0300 1.21 Shallow Concentrated Flow, BC

Short Grass Pasture Kv= 7.0 fps

8.7 110 Total

Subcatchment 4P: Back of PS

Hydrograph |
o Type ] 24 hr 2-Year Storm
' Rainfall=3.00"
: Ruimoff Area=3,655 sf
Runoff Volume=0.000 af
| Runoff Depth=0. 00"
FIow Length 110'.
Slope=0 0300 T
Te= 8 7 mm
5CN 239

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours),
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Subcatchment 3P: Turner Barker

Runoff = 0.57cfs @ 12.06 hrs, Volume= 0.038 af, Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type I 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description
4,000 98 Building
4,380 98 Paved parking & roofs
850 39 >75% Grass cover, Good, HSG A
9,230 93 Weighted Average
-850 Pervious Area
8,380 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) (cfs)

2.8 .10 0.0050 0.06 Sheet Flow, AB
Grass: Short n=0.150 P2=3. OO”
0.8 30 '0.0050' 0.60 Sheet Flow, BC

Smooth surfaces n=0.011 P2= 3.00"
0.4 120 0.0100 5.36 4.21 Circular Channel (pipe), CDE
Diam= 12.0" Area= 0.8 sf Perim=3.1" r=0.25' n=0.011

4.0 160 Total

Subcatchment 3P: Turner Barker

Hydrograph

O.Gé’ ' ’

0ss]” " Type III 24 hr 2-Year Storm "

05 ' “Rainfall=3.00" "

oasl i Runoff Area=9,230 sf

ot 1 Runoff Voliime=0.038 af -
Zoasd ] Runoﬁ’ e’pth>2 13“""'
g 051" - Flow L,ength 160'
" oz ' TC-=4 O mm ‘

0.055

I
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Subcatchment 2P: Office Building
Hydrograph

al . N Type ||I 24 hr 2-Year Storm

I - Rainfall=3.00"

'Runoff Area—1Z,350 sf

Runoff Volume=0.065 af

g ' Runoff Depth>1 .95"

s Flow Length=290'

. ~ Tc=4.2 min

iCN_:91

5 6 7 8 9 10 11 12 13' 4 15 16 17 18 19 20
Time (hours)
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Subcatchment 2P: Office Building

Runoff = 0.98cfs @ 12.06 hrs, Volume= 0.065 af, Depth> 1.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5. 00 20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description’
5,810 ~ 98 Building
1,110 98 Paved roads w/curbs & sewers
2,130 39 >75% Grass cover, Good, HSG A
- 8,300 98 Gravel Parking

17,350 = 91 Weighted Average
2,130 Pervious Area

15,220 Impervious Area

Te 'L'ength Slope Velocity Capacity Description
(min)  (feet) (fUft)  (ft/sec) (cfs)

1.1 90 0.0250 1.43 Sheet Flow, AB
_ Smooth surfaces n=0.011 P2= 3.00"
2.1 90 0.0100 0.70 Shallow Concentrated Flow, BC
' Short Grass Pasture Kv=7.0 fps
0.1 - 25 0.2000 3.13 Shallow Concentrated Flow, CD
: Short Grass Pasture Kv=7.0 fps
0.9 85 0.0060 1.57 Shallow Concentrated Flow, DE

Paved Kv=20.3 fps

4.2 290 Total
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Subcatchment 1BP: Parking Garage

Runoff = 222 cfs@ 12.09 hrs, Volume= 0.168 af, Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type HI 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description

30,730 98 Building
3,255 98 Paved

33,985 98 Weighted Average
33,985 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs) '

6.0 Direct Entry, Direct Entry

Subcatchment 1BP: Parking Garage
Hydrograph

I A . Type Il 24-hr 2-Year Storm |
2 o B ' !Rainfali=3.00"

o L | Runoff Area=33,985 sf

Runoff Volume=0.168 af

| Runoff Depth>2.59"

' Tc-6 0 mm

B CN—98

Flow (cfs)

Time (hours)
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Subcatchment 1AP: Open Space

Runoff = 0.01cfs @ 12.46 hrs, Volume= 0.003 af, Depth> 0.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lli 24-hr 2-Year Storm Rainfall=3.00"

Area (sf) CN Description
- 10,440 39 >75% Grass cover, Good, HSG A
2,900 98 Paved parking & roofs
13,340 52 Weighted Average
10,440 Pervious Area
2,900 " Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) {cfis) .
0.7 45 0.0200 1.14 Sheet Flow, AB ‘
: © Smooth surfaces n=0.011 P2= 3.00"
4.8 55 0.0400 0.19 Sheet Flow, BC
: Grass: Short n=0.150 P2=3.00"
0.6 65 0.0600 1.71 Shallow Concentrated Flow, CD
C Short Grass Pasture Kv= 7.0 fps

. 6.1 165 Total

Subcatchment 1AP: Open Space

Hydrograph

o000l |
0.0095
0007l ]
00073 | L
00064 | o
0.006
00059 | ...
00053 | ...
00043 |
0,004 1 o
10.0034 :
0.0033
0.002
0.0024
0001 |
0.000% :

N Vi A ‘
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)

" Type Il 24-hr 2:Year Storm
O S Ra,infa[]:g,igort.
. Runoff Area=13,340 sf

Runoff Volume=0.003 af .

Flow (cfs)
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Pond D7: Hancock Peak Elev=8.70' Inflow=1.33 cfs 0.169 af
' 30.0" x 36.0°' Culvert Outflow=1.33 cfs 0.169 af

Pond D8: Hancock Street Storm System ' Peak Elev=10.25" Inflow=1.33 cfs 0.169 af
24.0" x 196.0' Culvert Outflow=1.33 cfs 0.169 af

Pond UH1: Hancock Link DMH1 Peak Elev=12.10' Inflow=1.33 cfs 0.169 af
. 24.0" x 125.0" Culvert Outflow=1.33 cfs 0.169 af

Pond UH2: Hancock Link DMH2 Peak Elev=16.86' Inflow=1.33 cfs 0.169 af
‘ 24.0" x 106.0' Culvert Outflow=1.33 cfs 0.169 af

Total Runoff Area = 3.110 ac Runoff Volume = 0.560 af Average Runoff Depth = 2.16"
12.60% Pervious Area = 0.392 ac  87.40% Impervious Area = 2.718 ac
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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
" Reach routing by Dyn- Stor—lnd method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1AP: Open Space  Runoff Area=13,340 sf Runoff Depth>0.10"
; Flow Length=165" Tc=6.1 min CN=52 Runoff=0.01 cfs 0.003 af

Subcatchment 1BP: Parking Garage Runoff Area=33,985 sf Runoff Depth>2.59"
: Tc=6.0 min CN=98 Runoff=2.22 cfs 0.168 af

Subcatchment 2P: Office Building Runoff Area=17,350 sf Runoff Depth>1.95"
Flow Length=290" Tc=4.2 min CN=91 Runoff=0.99 cfs 0.065 af

Subcatchment 3P: Turner Barker , Runoff Area=9,230 sf Runoff Depth>2.13"
' Flow Length=160" Tc=4.0 min CN=93 Runoff=0.57 cfs 0.038 af |

Subcatchment 4P: Back of PS Runoff Area=3,655 sf Runoff Depth=0.00"
Flow Length=110" Slope=0.0300"/" Tc=8.7 min CN=39 Runoff=0.00 cfs 0.000 af

Subcatchment 5AP: West Half of Complex Runoff Area=14,410 sf Runoff Depth>2.59"
Tc=6.0 min CN=98 Runoff=0.94 cfs 0.071 af

- Subcatchment 5BP: East Half of Complex Runoff Area=38,510 sf Runoff Depth>2.59"
Tc=6.0 min CN=98 Runoff=2.51 cfs 0.191 af

Subcatchment 5CP: Plaza ‘ o Runoff Area=4,995 sf Runoff Depth>2.59"
Flow Length=75" Slope=0.0125"" Tc=1.2 min CN=98 Runoff=0.37 cfs 0.025 af

Reach CS: Combined Sewer Inflow=0.99 cfs 0.065 af
' QOutflow=0.99 cfs 0.065 af

Reach FR: Fore River '  Inflow=4.77 cfs 0.493 af
: ' Outflow=4.77 cis 0.493 af

Reach TOT: (new node) Inflow=5.56 cfs 0.558 af
' Outflow=5.56 cfs 0.558 af

Pond 1B: Subsurface Detention for Parkmg G Peak Elev=20.37" Storage=1,113 cf Inflow=2.22 cfs 0.168 af
Outflow=1.33 cfs 0.167 af

Pond 5C: Subsurface Detention for Plaza Peak Elev=11.28" Storage=825cf Inflow=3.69 cfs 0.287 af
Qutflow=3.15 cfs 0.286 af

Pond D2: Commerclal Street Storm System Peak Elev=0.21" Inflow=0.57 cfs 0.038 af
15.0" x 192.0" Culvert . Outflow=0.57 cfs 0.038 af

Pond D3: Commercial : Peak Elev=8.81" Inflow=0.57 cfs 0.038 af
15.0" % 182.0" Culvert QCuiflow=0.57 cis 0.038 af



Post-Development w/ StormChamber
Post-Development-SC
Prepared by Woodard & Curran ' Page 2
HydroCAD® 8.00 s/n 001204 © 2006 HydroCAD Software Solutions LLC 11/3/2006

Area Listing (all nodes)

Aréa (acres) N Description (subcats)

0.392 39 >75% Grass cover, Good, HSG A (1AP,2P,3P,4P)
0.931 98 Building (1BP,2P,3P)

0.318 98 Buildings (5AP)

0.191 98 Gravel Parking (2P)

0.088 98 Paved (1BP,5AP)

1.037 98 Paved parking & roofs (1AP,3P,SBP,SCP)

0.025 98 Paved roads w/curbs & sewers (2P)

0.128 98 Plaza (5BP)

3.110
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Pond UH2: Hancock Link DMH2

Inflow Area = 1.086 ac, Inflow Depth > 3.73" for 25-Year Storm event

Inflow = 2.40cfs @ 12.20 hrs, Volume= 0.338 af

Outflow = 2.40 cfs @ . 12.20 hrs, Volume= 0.338 af, Atten= 0%, Lag= 0.0 min
Primary = 240 cfs @ 12.20 hrs, Volume= 0.338 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 17.04' @ 12.20 hrs
Fiood Elev= 22.41"

Device Routing Invert Outlet Devices

#1  Primary 16.39' 24.0" x 106.0' long Culvert
RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 11.73' S=0.0440"/" Cc=0.900 n=0.012

Primary OutFlow Max=2.40 cfs @ 12.20 hrs HW=17.04' TW=12.28' (Dynamic Tailwater).
2 1=Culvert (Inlet Controls 2.40 cfs @ 2.74 fps)

Pond UH2: Hancock Link DMH2
Hydrograph

Inflow
Primary

Inflow Area—1 086 ac
Peak Elev—17 04"
24 0" x 106 0' Culvert

Flow (cfs)

5 6 7 8 s 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond UH1: Hancock Link DMH1

Inflow Area = 1.086 ac, Inflow Depth > 3.73" for 25-Year Storm event

Inflow = 2.40cfs @ 12.20 hrs, Volume= 0.338 af

Outflow = 240 cfs @ 12.20 hrs, Volume= 0.338 af, Atten= 0%, Lag= 0.0 min
Primary = 2.40cfs @ 12.20 hrs,- Volume= 0.338 af

Routing by Dyn-Stor-Ind method Time Span— 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=12.28' @ 12.20 hrs
Flood Elev= 16.51'

Device Routing Invert Qutlet Devices
#1  Primary 11.63'" 24.0" x125.0° long Culvert
RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert=9.88' S=0.0140"/" Cc=0.900 n=0.012

Prlmary OutFlow Max=2.40 cfs @ 12.20 hrs HW=12.28" TW=10.43' (Dynamic Tailwater) -
1=Cuilvert (Inlet Controls 2.40 cfs @ 2.74 fps)

Pond UH1: Hancock Link DMKH1
Hydrdgraph

: : : : ! ) Inflow
ey ,:fs . £ Primary

Inflow Area"‘i .086 ac
Peak Eiev-12 28"
24 0" x 125 O' Culvert

Flow (cfs)

10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond D8: Hancock Street Storm System

Inflow Area = 1.086 ac, Inflow Depth > 3.73" for 25-Year Storm event

Inflow = 240cfs @ 12.20 hrs, Volume= 0.338 af

Outflow = 240cfs @ 12.20 hrs, Volume= 0.338 af, Atten= 0%, Lag= 0.0 min
Primary = 240cfs @ 12.20 hrs, Volume= 0.338 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=10.43' @ 12.20 hrs
Flood Elev= 15.38'

Device Routing Invert Outlet Devices ~

#1  Primary 9.78' 24.0" x196.0' long Culvert Ke= 0.500
Outlet Invert= 8.18' S=0.0082 "' Cc=0.900 n=0.011

Primary OutFlow Max=2.40 cfs @ 12.20 hrs HW=10.43"' TW=8.90' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 2.40 cfs @ 2.74 fps) -

Pond D8: Hancock Street Storm System
Hydrograph

Inflow
Primary

Inflow Area=1.086 ac

Flow (cfs)

Time (hours)
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Pond D7: Hancock

_ Inflow Area = 1.086 ac, Inflow Depth > 3.73" for 25-Year Storm event
Inflow = 2.40cfs @ 12.20 hrs, Volume= 0.338 af '
Outflow = 2.40cfs @ 12.20 hrs, Volume= 0.338 af, Aiten= 0%, Lag= 0.0 min
Primary = 240cfs @ 12.20 hrs, Volume= 0.338 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20. 00 hrs, dt= 0.05 hrs
Peak Elev=8.90' @ 12.20 hrs
Flood Elev= 13.91

Device Routing Invert Qutlet Devices

#1  Primary 8.08' 30.0" x 36.0° long Culvert Ke= 0.500 :
. . Outlet Invert=8.07" S=0.0003 /' Cc=0.800 n=0.012

Primary OutFlow Max=2.40 cfs @ 12.20 hrs HW=8.90' TW=0.00" (Dynamic Tailwater)
1=Culvert (Barrel Controls 2.40 cfs @ 2.57 fps)

Pond D7: Hancock
Hydrograph

: : Inflow
F240cts [ Primary

; ~; lnflow Area""‘i .086 ac
b Peak Eiev—8 90"
30 0" x 36 0' Culvert

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time {hours)
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Pond D3: Commercial

0.296 ac, Inflow Depth > 3.24" for 25-Year Storm event

Inflow Area =

Inflow = 1.14 cfs @ 12.06 hrs, Volume= 0.080 af

Outflow = 1.14 cfs @ 12.06 hrs, Volume= 0.080 af, Atten= 0%, Lag= 0.0 min
Primary = 1.14 cfs @ 12.06 hrs, Volume= 0.080 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=9.02' @ 12.06 hrs
Flood Elev= 13.91'

Device Routing invert Outlet Devices

#1  Primary 8.35' 15.0" x192.0' long Culvert Ke= 0.500
Qutlet invert= 8.06' S=0.0015"" Cc=0.900 n=0.010

Primary OutFlow Max=1.11cfs @ 12.06 hrs HW=9.01" TW=0.00" (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 1.11 cfs @ 2.47 fps)

Pond D3: Commercial
Hydrograph

Inflow
Primary

Inflow Area=0.296 ac
Peak Elev=9.02'
15.0" x 192.0" Culvert

Fiow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond D2: Commercial Street Storm System

Inflow Area = 0.296 ac, Inflow Depth > 3.24" for 25-Year Storm event

Inflow = 1.14cfs @ 12.06 hrs, Volume= 0.080 af

Qufflow = 1.14cis @ 12.06 hrs, Volume= 0.080 af, Aiten= 0%, Lag= 0.0 min
Primary = 1.14 cfs @ 12.06 hrs, Volume= 0.080 &f

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=9.41' @ 12.07 hrs
Flood Elev= 14.95'

Device Routing Invert Outlet Devices

#1  Primary 8.74' 15.0" x 192.0' long Culvert Ke=0.500
Outlet Invert= 8.45' S=0.0015"" Cc=0.900 n=0.010

Primary OutFlow Max=1.054cfs @ 12.06 hrs HW=9.40' TW=9.01" (Dynamic Tailwater)
T 4=Culvert (Outlet Controls 1.05 cfs @ 2.31 fps)

Pond D2: Commercial Street Storm System
Hydrograph

E1 Inflow
[ Primary

Inflow Area=0.296 ac
~ Peak Elev=9.41"
15.0" x 192.0' Culvert

Flow (cfs)

%@W L
LI

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond 5C: Subsurface Detention for Plaza
Hydrograph

: » : B Inflow
11 | InflowArea=1.330 ac
ol o : Peak Elev=12.49'

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond 5C: Subsurface Detention for Plaza

Inflow Area = 1.330 ac, Inflow Depth > 4.87" for 25-Year Storm event

inflow = 6.84cfs @ 12.08 hrs, Volume= 0.540 af : a

Qufflow = 5.82cfs @ 12.14 hrs, Volume= 0.539 af, Atten= 15%, Lag= 3.8 min
‘Primary = 5.82cfs @ 12.14 hrs, Volume= 0.539 af

Routing by Dyn-Stor-Ind method, Time Span=.5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 12.49' @ 12.14 hrs Surf.Area= 988 sf Storage= 1,879 cf

Plug-Flow detention time= 6.6 min calculated for 0.537 af (99% of inflow)
Center-of-Mass det. time= 5.0 min ( 739.3 - 734.3) :

Volume Invert Avail.Storage Storage Description _
#1 9.50' 1,085 cf Custom Stage Data (Prismatic) Listed below (Recalc
3,952 cf Overall - 1,240 cf Embedded = 2,712 cf x 40.0% Voids
#2 10.50' 1,240 cf 44.6"W x 30.0"H x 7.12'L StormTech SC-740 x 27 Inside #1
2,325 cf Total Available Storage
Elevation - Surf.Area Inc.Store Cum.Store
(feel) {sg-it) (cubic-feet) {cubic-feet)
9.50 988 0 0
13.50 988 3,952 3,952
Device Routing Invert Outlet Devices
#1  Primary 9.50" 12.0" x50.0° long Culvert

CMP, end-section conforming to fill, Ke= 0.500
Qutlet Invert=9.00' S=0.0100"/" Cc=0.900 -n=0.011

#2  Device 1 9.50' 8.0" Vert. Orifice/Grate C= 0.600
#3  Device 1 10.50' 8.0" Vert. Orifice/Grate C= 0.600
#4  Device 1 12.00' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=5.74 cfs @ 12.14 hrs HW=12.47" TW=0.00" (Dynamic Tailwater)
T q=Culvert (Passes 5.74 cfs of 5.95 cfs potential flow)

2=0rifice/Grate (Orifice Controls 2.73 cfs @ 7.82 fps)

3=0Orifice/Grate (Orifice Controls 2.15 cfs @ 6.17 fps)

4=Q0rifice/Grate (Orifice Controls 0.86 cfs @ 2.34 fps)
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Pond 1B: Subsurface Detention for Parking Garage

Hydrograph
: InﬂowA
Primary

_Inflow Area=0.780 ac
Peak Ele§v=21 14’
f ' "‘Sto'rage.=j2;3'25 cf

Flow (cfs)

Time (hours)
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Pond 1B: Subsurface Detention for Parking Garage

inflow Area = 0.780 ac, Inflow Depth > 4.87" for 25-Year Storm event

Inflow = 410cfs @ 12.09 hrs, Volume= 0.317 af

Oufflow = 219cfs @ 12.22 hrs, Volume= . 0.315 af, Atten=47%, Lag= 8.1 min
Primary = 2.19cfs @ 12.22 hrs, Volume= 0.315 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 21.14' @ 12.22 hrs Surf.Area= 1,770 sf Storage= 2,325 cf

Plug-Flow detention time= 17.4 min calculated for 0.314 af (99% of inflow)
Center-of-Mass det. fime= 13.8 min ( 748.4 - 734.6 )

Volume Invert Avail.Storage  Storage Description
#1 19.00' 1,950 cf Custom Stage Data (Prismatic) Listed below (Recalc). A
7,080 cf Overall - 2,205 cf Embedded = 4,875 cf x 40.0% Voids
#2 20.00' 2.205cf 44.6"W x 30.0"H x 7.12'L. StormTech SC-740 x 48 Inside #1
4,155 c¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) ' (sg-ft) (cubic-feet) (cubic-feet)
19.00 1,770 0 0
23.00 1,770 7,080 7,080
Device Routing Invert Outlet Devices
#1  Primary 19.00" 12.0" x 150.0' long Culvert

CMP, end-section conforming to fill, Ke=0.500
Outlet Invert= 18.00' . S=0.0067 /* Cc=0.900 n=0.011

#2 Device 1 20.00' 6.0 Vert. Orifice/Grate C= 0.600
#3  Device 1 19.00" 6.0" Vert. Orifice/Grate C= 0.600
#4  Device 1 21.50'" 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=2.18 cfs @ 12.22 hrs HW=21.13' TW=17.03" (Dynamic Tailwater)
1=Culvert (Passes 2.18 cfs of 4.17 cfs potential flow).
2=0rifice/Grate (Orifice Controls 0.89 cfs @ 4.52 fps)
3=Orifice/Grate (Orifice Controls 1.30 cfs @ 6.61 fps)
4=0rifice/Grate ( Controls 0.00 cfs)
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Reach TOT: (new node)

Inflow Area = 3.110 ac, Inflow Depth > 4.23" for 25-Year Storm event
inflow = 10.38cfs @ 12.12 hrs, Volume= 1.097 af

Qutflow = 10.38 cfs @ 12.12 hrs, Volume= 1.097 af, Atten= 0%, Lag= 0.0 min

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

Reach TOT: (new node)
Hydrograph

Inflow
E Outflow

Flow (cfs)

5 s 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach FR: Fore River

inflow Area= " 2.712 ac, Inflow Depth > 4.23" for 25-Year Storm event
- Inflow = 8.89cfs @ 12.14 hrs, Volume= 0.957 af
Outflow = 8.89cis @ 12.14 hrs, Volume= ~ 0.957 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-ind method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs

Reach FR: Fore River
Hydrograph

4 Inflow
Outflow

 Inflow Area=2.712 ac

Flow (cfs)

] T

05 | |

s e T s e T 1;1..,‘{2‘,(‘ {3,)“‘14( B
Time (hours
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. Reach CS: Combined Sewer

Inflow Area = 0.398 ac, Inflow Depth > 4.22" for 25-Year Storm event
Inflow = 2.07 cfs @ 12.06 hrs, Volume= 0.140 af
Outflow = 2.07cfs @ 12.06 hrs, Volume= 0.140 af, Atten= 0%, Lag= 0.0 min

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

Reach CS: Combined Sewer
Hydrograph

& Inflow
4 Outflow

Inf ow Area=0.398 ac

Flow (cfs)
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Subcatchment 5CP: Plaza

. Runoff = 0.68cfs @ 12.02 hrs, Volume= 0.047 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH SCS, Time Span= 5 00-20.00 hrs dt= 0.05 hrs
”Type il 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description
4,995 98 Paved parking & roofs
4,995 Impervious Area

Tc Length Slope Velocity Capacity Descnptlon
(min)  (feet) (f/ft)  (ft/sec) (cfs)
1.2 75 0.0125 1.04 ~ Sheet Flow, AB
‘ Smooth surfaces n=0.011 P2=3.00"

Subcatchment 5CP: Plaza

Hydrograph

N : Type ] 24 hr 25-Year Storm -

i e - Rainfall=5:50"

ossy | Runoﬁ Area=4,995 sf

o531 Runoff Volurme=0. 047 af
g o] {0 Runoff Depth>4.87"
PO P TR ~Flow Length=75"-
et E R  Siope=0.0125"1"

o) |1 “Te=1.2 min
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Subcatchment 5BP: East Half of Cdmplex

Runoff = 465cfs @ 12.09 hrs, Volume= .0.359 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN  Description
32,915 98 Paved parking & roofs
5,595 98 Plaza
38,510 98 Weighted Average
38,510 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)y  (ft/sec) (cfs)
6.0 Direct Entry, Direct Entry

Subcatchment 5BP: East Half of Complex

Hydrograph
5"
S Type I 24 hr 25-Year Storm
N | --Rainfall=5.50"
} Runoff Area=38,510 sf
] || Runoff Volume=0.359 af
s > ~ Runoff Depth>4.87"
? ~ ; j. N Tc=6 0 min
N
T s 7 8 5 w0 11 12 1 w4 15 16 17 18 10 20

Time (hours)
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Subcatchment 5AP: West Half of Complex

Runoff = 1.74cfs @ 12.09 hrs, Volura‘nbe= 0.134 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Hl 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description

13,840 98 Buildings
570 98 Paved

14,410 98 Weighted Average
14,410 Impervious Area

" Tc Length Slope Velocity Capacity Description
(min)  (fest) (ft/it)  (ft/sec) (cfs)

6.0 _ A Direct Entry, Direct Entry

Subcatchment 5AP: West Half of Complex
Hydrograph

Type ]] 24 hr 25-Year Storm
~ Rainfall=5.50"

Runoff Area=14,41 0 sf
Runoff Volume“O 134 af

5 Runoff Depth>4. 87“__ )
T : : Tc=6.0 min

CN‘“QS
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Subcatchment 4P: Back of PS

Runoff = 0.01 cfs @ 12.44 hrs, Volume= 0.002 af, Depth> 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description
3,655 39 >75% Grass cover, Good, HSG A
3,655 Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)

8.6 100 0.0300 0.19 Sheet Flow, AB
Grass: Short n=0.150 P2= 3.00"
0.1 10 0.0300 1.21 Shallow Concentrated Flow, BC

Short Grass Pasture Kv=7.0 fps

8.7 110 Total

Subcatchment 4P: Back of PS
Hydrograph

ootk B RRREEEE ~ Type 1il 24-hr 25-Year Storm
oor] | .0 Rainfall=5.50"
00065 ~ Runoff Area=3,655 sf
oooef | B Runoff Volume=0.002 af -
gggz- | T - Runoff Depth>025“
oooed | ~ Flow Length=110"
| ~__ Slope=0.0300 "
Tc=8.7.min

Flow (cfs)

0.004% |
0.003
0.0034"
0.0029 |
0.0029 |
0.0014

0.0014
0.0005 -
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Time (hours)
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Subcatchment 3P: Turner Barker

Runoff = 1.1d cis @ 12.06 hrs, Volume= - 0.078 af, Depth> 4.43"

" Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN - Description
4,000 98 Building
4,380 98 Paved parking & roofs
850 39 >75% Grass cover, Good, HSG A
9,230 93 Weighted Average
850 - Pervious Area
8,380 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)y  (ft/sec) (cfs)

2.8 10 0.0050 0.06 Sheet Flow, AB
' Grass: Short n=0.150 P2=3.00"
0.8 30 0.0050 0.60 Sheet Flow, BC
' Smooth surfaces n=0.011 P2=3.00"
0.4 120 0.0100 5.36 421 Circular Channel (pipe), CDE

Diam= 12.0" Area= 0.8 sf Perim= 3.1' r=0.25' n=0.011

4.0 160 Total

-Subcatchment 3P: Tumer Barker

Hydrograph

z

Type III 24 hr 25—Year Storm
“Rainfall=5.50""

_ Runoff Area=9,230 sf
Runoff Volume=0.078 af
Runoff Depth>4.43"
- Flow Length=160"
: Tc=4.0 min
CN 93

Flow (cfs)

T
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Subcatchment 2P: Office Building
Hydrograph

e z:2=2 I Type i 2 a hr 9 5-Year Storm“ ,,
: S L . ! Rainfall=5.50"
| Runoff Area=17,350 sf
Runoff Volume-o 140 af
Runoff Depth>4. 22"
| T S R R R FlOW Length—290'._u
" e 1 Tc=4.2min
DN U CN—91

Flow (cfs)
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" Subcatchment 2P: Office Building

Runoff = 2.07cis@ 12.06 hrs, Volume= 0.140 af, Depth> 4.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Hli 24-hr 25-Year Storm . Rainfall=5.50"

Area (sf) CN Description

5,810 98 Building
1,110 98 Paved roads w/curbs & sewers
2,130 39 >75% Grass cover, Good, HSG A
8,300 98 Gravel Parking

17,350 91 Weighted Average
2,130 Pervious Area

15,220 Impervious Area

Tc Length Slope Velocity Capacity Description
{(min) (feet) (f/ft)  (ft/sec) (cfs)

1.1 90 0.0250 1.43 Sheet Flow, AB
Smooth surfaces n=0.011 P2=3.00"
2.1 S0 0.0100 0.70 Shallow Concentrated Flow, BC
: Short Grass Pasture Kv=7.0 fps
0.1 25 0.2000 3.13 Shallow Concentrated Flow, CD
Short Grass Pasture Kv=7.0 fps
0.9 85 0.0060 1.57 Shallow Concentrated Flow, DE

Paved Kv=20.3 fps

4.2 290 Total
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Subcatchment 1BP: Parking Garage

Runoff = 4.10cfs @ 12.09 hrs, Volume= '0.317 af, Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=5.50"

Area (sf) CN Description
30,730 98 Building
3,255 98 Paved

33,985 98 Weighted Average

33,985 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 _ : Direct Entry, Direct Entry

Subcatchment 1BP: Parking Garage

Hydrograph
~
" Type 1] 24 hr 25-Year Stormm "
, f * Rainfall=5.50"
] . Runoff Area=33,985 sf
o Runoff Volume—O 317 af
0 . Runoff Depth>4.87"
s 10 @i ... Tc=6.0min
=7 CN=98
e 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Subcatchment 1AP: Open Space

Runoff = 0.29cfs @ 12.11 hrs, Volume= 0.024 af, Depth> 0.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=5.50"
Area (sf) CN Description
10,440 39 >75% Grass cover, Good, HSG A
2,900 98 Paved parking & roofs
13,340 52 Weighted Average
10,440 Pervious Area-
2,900 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.7 45 0.0200 1.14 Sheet Flow, AB
Smooth surfaces n=0.011 P2=3.00"
4.8 55 0.0400 0.19 Sheet Fiow, BC
) Grass: Short n=0.150 P2=3.00"
0.6 ~ 65 0.0600 1.71 Shallow Concentrated Flow, CD

Short Grass Pasture Kv=7.0 fps

6.1 165 Total

Subcatchment 1AP: Open Space

Hydrograph

03y | .. L

0283 | Type 111 24 hr 25-Year Storm__

0.26—;"'___ . Ramfal! =5. 50"»

oy Runoff Area=13,340 sf -

‘fz B “Runoff Volume=0.024 af -
ol | Runoff Depth>0 92"
Towed | : FIQW Length =165" |
Bowd |l Tc=6.1 min
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Pond D7: Hancock , Peak Elev=8.90" Inflow=2.40 cfs 0.338 af

30.0" x 36.0" Culvert Outflow=2.40 cfs 0.338 af

Pond D8: Hancock Street Storm System Peak Elev=10.43" Inflow=2.40 cfs 0.338 af
24.0" x 196.0' Culvert Outflow=2.40 cfs 0.338 af

Pond UH1: Hancock Link DMH1 Peak Elev=12.28" Inflow=2.40 cfs 0.338 af
24.0" x 125.0' Culvert Outflow=2.40 cfs 0.338 af

Pond UH2: Hancock Link DMH2 Peak Elev=17.04" inflow=2.40 cfs 0.338 af
24.0" x 106.0' Culvert Outflow=2.40 cfs 0.338 af

Total Runoff Area = 3.110 ac Runoff Volume = 1.101 af Average Runoff Depth = 4.25"
12.60% Pervious Area =0.392 ac  87.40% Impervious Area = 2.718 ac
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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
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1AP: Open Space Runoff Area=13,340 sf Runoff Depth>0.92"
Flow Length=165" Tc=6.1 min CN=52 Runoff=0.29 cfs 0.024 af

Subcatchment 1BP: Parking Garage Runoff Area=33,985 sf Runoff Depth>4.87"
' Tc=6.0 min CN=98 Runoif=4.10 cfs 0.317 af

Subcatchment 2P: Office Building Runoff Area=17,350 sf Runoff Depth>4.22"
Flow Length=290" Tc=4.2 min CN=91 Runoff=2.07 cfs 0.140 af

Subcatchment 3P: Turner Barker Runoff Area=9,230 sf Runoff Depth>4.43"
Flow Length=160' Tc=4.0 min CN=93 Runoff=1.14 cfs 0.078 af

Subcatchment 4P: Back of PS Runoff Area=3,655 sf ‘Runoff Depth>0.25"
. Flow Length=110" Slope=0.0300 /" Tc=8.7 min CN=39 Runoff=0.01 cfs 0.002 af

Subcatchment 5AP: West Half of Complex Runoff Area=14,410 sf Runoff Depth>4.87"
Tc=6.0 min CN=98 Runoff=1.74 cfs 0.134 af

Subcatchiment 5BP: East Half of Complex Runoff Area=38,510 sf Runoff Depth>4.87"
: Tc=6.0 min CN=98 Runoff=4.65 cfs 0.359 af

Subcatchment 5CP: Plaza Runoff Area=4,995 sf Runoff Depth>4.87"
. Flow Length=75" Slope=0.0125"" Tc=1.2min CN=98 Runoff=0.68 cfs 0.047 af

Reach CS: Combined Sewer Inflow=2.07 cfs 0.140 af
' Quiflow=2.07 cfs 0.140 af

Reach FR: Fore River . Inflow=8.89 cfs 0.957 af
Outflow=8.89 cfs 0.957 af

Reach TOT: (new node) Inflow=10.38 cfs 1.097 af
Outflow=10.38 cfs 1.097 af

Pond 1B: Subsurface Detention for Parking G Peak Elev=21.14' Storage=2,325 cf Inflow=4.10 cfs 0.317 af
Outflow=2.19 cfs 0.315 af

Pond 5C: Subsurface Detention for Plaza Peak Elev=12.49" Siorage=1,879 cf Inflow=6.84 cfs 0.540 af
Outflow=5.82 cfs 0.539 af

Pond D2: Commercial Street Storm System Peak Elev=9.41" Inflow=1.14 cfs 0.080 af
15.0" x 192.0' Culvert Outflow=1.14 cfs 0.080 af

@
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ak Elev=98.02"' Inflow=1.14 cfs 0.080 af
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Pond UH2: Hancock Link DMH2

Inflow Area = 1.086 ac, Inflow Depth > 3.12" for 10-Year Storm event

inflow = 2.06cfs @ 12.21 hrs, Volume= 0.282 af

Outflow = 2.06cfs @ 12.21 hrs, Volume= 0.282 af, Atten= 0%, Lag= 0.0 min
Primary = 2.06cfs @ 12.21 hrs, Volume= 0.282 af

Routing by Dyn-Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 16.99' @ 12.21 hrs
Flood Elev=22.41'

Device Routing invert Outlet Devices ,
#1  Primary 16.39' 24.0" x 106.0' long Culvert
' : RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 11.73' S=0.0440"/" Cc=0.900 n=0.012

Primary OutFlow Max=2.06 cfs @ 12.21 hrs HW=16.98' TW=12.22' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.06 cfs @ 2.63 fps)

Pond UH2: Hancock Link DMH2
Hydrograph

E Inflow
Primary

- Inflow Area=1 .086 ac
Peak Elev=16.99"
24.0" x 106.0?‘ Culvert

Flow (cfs)
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Pond UH1: Hancock Link DMH1

Inflow Area = 1.086 ac, Inflow Depth > 3.12" for 10-Year Stormeveni

Inflow = 206cts @ 12.21 hrs, Volume= 0.282 af

Cuiflow = 2.06cfs @ 12.21 hrs, Volume= 0.282 ai, Atten= 0%, Lag= 0.0 min
Primary = 206cis @ 12.21 hrs, Volume= 0.282 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Peak Elev=12.23' @ 12.21 hrs
Flood Elev= 16.51"

Device Routing Invert Quilet Devices
#1  Primary 11.63" 24.0" x125.0" long Culvert
RCP, end-section conforming to fill, Ke= 0.500
Qutlet Invert= 9.88' S=0.0140 "/ Cc=0.900 n=0.012

Primary OutFlow Max=2.06 cfs @ 12.21 hrs HW=12.22' TW=10.37" (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.06 cfs @ 2.63 fps)

Pond UH1: Hancock Link DMH1
v Hydregraph

i Inflow
Primary

211 Inflow Area=1.086 ac
Peak Elev=12.23"
24.0" x 125.0' Culvert

Flow (cfs)
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Pond D8: Hancock Street Storm System

Inflow Area = 1.086 ac, Inflow Depth > 3.12" for 10-Year Storm event

Inflow = 2.06cfs @ 12.21 hrs, Volume= 0.282 af

Outflow = 206 cfs@ 12.21 hrs, Volume= 0.282 af, Atten= 0%, Lag= 0.0 min
Primary = 206 cfs @ 12.21 hrs, Volume= 0.282 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=10.38' @ 12.21 hrs
Flood Elev= 15.38'

Device Routing Invert QOutlet Devices

#1  Primary 9.78' 24.0" x196.0' long Culvert Ke= 0.500
Outlet Invert= 8.18" S=0.0082'/" Cc=0.900 n=0.011

Primary OutFlow Max=2.06 cfs @ 12.21 hrs HW=10.37" TW=8.84'" (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.06 cfs @ 2.63 fps)

Pond D8: Hancock Street Storm System
Hydrograph

Inflow
Primary

Inflow Area=1.086 ac
Peak Elev=10.38"
24.0" x 196.0' Culvert

Flow (cfs)
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Pond D7: Hancock

Inflow Area = 1.086 ac, Inflow Depth > 3.12" for 10-Year Storm event

Inflow = 2.06cfs @ 12.21 hrs, Volume= 0.282 af

Qufflow = 2.06cfs @ 12.21 hrs, Volume= 0.282 af, Atten= 0%, Lag= 0.0 min
Primary = 2.06cfs @ 12.21 hrs, Volume= 0.282 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=8.84' @ 12.21 hrs .
Flood Elev= 13.91'

Device Routing Invert Ouilet Devices

#1  Primary 8.08' 30.0" x 36.0' long Culvert Ke=0.500 -
Qutlet Invert= 8.07' S=0.0003 /" Cc=0.900 n=0.012

Primary OutFlow Max=2.06 cfs @ 12.21 hrs HW=8.84' TW=0.00' (Dynamic Tailwater)
®_1=Culvert (Barrel Controls 2.06 cfs @ 2.45 fps)

Pond D7: Hancock

Hyfiragrzfph
{ =7 Inflow Area=1.086ac |
| Peak Elev—8 84’
130.0" x 360 Culvert

Flow (cfs)
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Pond D3: Commercial

Inflow Area = 0.296 ac, Inflow Depth > 2.67" for 10-Year Storm event

Inflow = 0.96 cfs @ 12.06 hrs, Volume= 0.066 af

Qutflow = 0.96 cfs @ 12.06 hrs, Volume= 0.066 af, Atten= 0%, Lag= 0.0 min
Primary = 0.96cfs @ 12.06 hrs, Volume= 0.066 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 8.96' @ 12.06 hrs
Flood Elev= 13.91'

Device Routing Invert Outlet Devices

#1  Primary 8.35' 15.0" x 192.0' long Culvert Ke= 0.500
Outlet Invert= 8.06" S=0.0015"" Cc=0.900 n=0.010

Primary OutFlow Max=0.94 cfs @ 12.06 hrs HW=8.95' TW=0.00" (Dynamic Tailwater)
1=Culvert (Barrel Controls 0.94 cfs @ 2.35 fps)

Pond D3: Commercial
Hydrograph

& Inflow
Primary

g o =all  |nflow Area=0.296 ac
: Peak Elev=8.96"
15.0" x 192.0° Culvert

Flow (cfs)
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