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ginder watershed 12.10.12 Type Ill 24-hr 100-year Rainfall=8.00"

Prepared by Rennia Engineering Design Printed 12/19/2012
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Summary for Subcatchment DA-1: 80.6 ac

Runoff = 201.33cfs @ 12.74 hrs, Volume= 34.644 af, Depth= 5.16"

Runcff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-year Rainfall=8.00"

Area (ac) CN Description
80.600 76 Woods/grass comb., Fair, HSG C
80.600 100.00% Pervious Area

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

13.0 100 0.2500 0.13 Sheet Flow, Woods with 25% slope
Woods: Dense underbrush n=0.800 P2= 3.50"

30.8 1,534 0.1100 0.83 Shallow Concentrated Flow, Wooded with 11% Slope
Forest w/Heavy Litter Kv=2.5fps

116 1,736 0.2500 2.50 Shallow Concentrated Flow, Wooded with 25% Slope

Woodland Kv= 5.0 fps

654 3,370 Total

Subcatchment DA-1: 80.6 ac

Hydrograph
2003
5 Type lll 24-hr
1;3:2 100-year Rainfall=8.00"
1603 Runoff Area=80.600 ac
o 130 Runoff Volume=34.644 af
';' 0. Runoff Depth=5.16"
i 133:% Flow Length=3,370’
gg Tc=55.4 min
gg CN=76
30—5
20—;
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ginder watershed 12.10.12 Type Il 24-br 100-year Rainfali=8.00"
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Summary for Pond 1P: Control Structures

Inflow Area = 80.600 ac, 0.00% Impervious, Inflow Depth = 5.16" for 100-year event
Inflow = 201.33cfs @ 12.74 hrs, Volume= 34.644 af

Quiflow = 177.10cfs @ 12.97 hrs, Volume= 34.643 af, Atten=12%, Lag= 13.8 min
Primary = 177.10cfs @ 12.97 hrs, Volume= 34.643 af

Routing by Sim-Route method w/Net Flows, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev=538.27' @ 12.97 hrs Surf.Area=2.232 ac Storage= 2.723 af

Plug-Flow detention time= 15.9 min calculated for 34.643 af (100% of inflow)
Center-of-Mass det. time= 15.8 min ( 873.6 - 857.8 )

Volume Invert  Avail.Storage Storage Description
#1 537.00' 6.737 af Custom Stage Data (Pyramidal)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
{feet) (acres) (acre-feet) (acre-feet) (acres)
537.00 2.000 0.000 0.000 2.000
538.00 2.200 2.099 2.099 2.202
540.00 2.440 4638 6.737 2.449
Device _Routing Invert Outlet Devices
#1  Primary 530.00' 36.0" Round Culvert X 2.00

L=135.0'" CPP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 530.00' / 506.00' S=0.1778'" Cc=0.900

n= 0.009 Corrugated PE, smooth interior, Flow Area= 7.07 sf
#2 Device 1 537.00' 72.0" x 72.0" Horiz. Orifice/Grate X 2.00 C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=177.10 cfs @ 12.97 hrs HW=538.27' (Free Discharge)

=Culvert (Inlet Controls 177.10 cfs @ 12.53 fps)
2=0Orifice/Grate (Passes 177.10 cfs of 224.36 cfs potential flow)



ginder watershed 12.10.12 Type Hll 24-hr 100-year Rainfall=8.00"
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Pond 1P: Control Structures
Hydrograph
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Auxiliary Spillway 80.6 ac
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ginder watershed 12.12.12.2 Type Il 24-hr. 5-year Rainfali=4.50"
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Summary for Subcatchment 3S: 80.6 ac

Runoff = 8241cfs @ 12.75 hrs, Volume= 14.305 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 5-year Rainfall=4.50"

Area(ac) CN Description
80.600 76 Woodsigrass comb., Fair, HSG C
80.600 100.00% Pervious Area

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

13.0 100 0.2500 0.13 Sheet Flow, Woods with 25% slope
Woods: Dense underbrush n=0.800 P2=3.50"

30.8 1,534 0.1100 0.83 Shallow Concentrated Flow, Wooded with 11% Slope
Forest w/Heavy Litter Kv= 2.5 fps

116 1,736 0.2500 2.50 Shallow Concentrated Flow, Wooded with 25% Slope

Woodland Kv=5.0 fps

5564 3,370 Total
Subcatchment 3S: 80.6 ac

Hydrograph

o Type Ill 24-hr

703 5-year Rainfall=4.50"

22 Runoff Area=80.600 ac
o 5 Runoff Volume=14.305 af
= Runoff Depth=2.13"
£ Flow Length=3,370'

22 Tc=55.4 min

253 CN=76
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ginder watershed 12.12.12.2 Type lll 24-hr 5-year Rainfall=4.50"
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Summary for Pond 2P: Auxiliary Spillway

Inflow Area = 80.600 ac, 0.00% Impervious, Inflow Depth = 2.13" for 5-year event
Inflow = 8241cfs @ 12.75 hrs, Volume= 14.305 af

Outflow = 8241cfs @ 12.76 hrs, Volume= 14.305 af, Atten= 0%, Lag= 0.6 min
Primary = 8241 cfs @ 12.76 hrs, Volume= 14.305 af

Routing by Sim-Route method w/Net Flows, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 539.07' @ 12.76 hrs

Device Routing Invert Qutlet Devices

#1  Primary 538.27' 152.0 deg x 35.0' long Sharp-Crested Vee/Trap Weir
Cv=2.47 (C= 3.09)

Primary OutFlow Max=82.40 cfs @ 12.76 hrs HW=539.07" (Free Discharge)
1=8Sharp-Crested Vee/Trap Weir (Weir Controls 82.40 cfs @ 2.71 fps)

Pond 2P: Auxiliary Spillway

Hydrograph
e Inflow Area=80.600 ac
e Peak Elev=539.07"
so—f
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Receiving Stream Dam Breach 80.6 ac
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DamBreach Type Il 24-hr 100-year Rainfall=8.00"
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Summary for Subcatchment DA-1: 80.6 ac

Runoff = 201.33cfs @ 12.74 hrs, Volume= 34.644 af, Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-year Rainfall=8.00"

Area (ac) CN Description
80.600 76 Woods/grass comb., Fair, HSG C
80.600 100.00% Pervious Area

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

13.0 100 0.2500 0.13 Sheet Flow, Woods with 25% slope
Woods: Dense underbrush n=0.800 P2= 3.50"

30.8 1,534 0.1100 0.83 Shallow Concentrated Flow, Wooded with 11% Slope
Forest wiHeavy Litter Kv= 2.5 fps

116 1,736 0.2500 2.50 Shallow Concentrated Flow, Wooded with 25% Slope

Woodland Kv= 5.0 fps

56.4 3,370 Total

Subcatchment DA-1: 80.6 ac

Hydrograph
2004
190 Type lil 24-hr
};8:2 100-year Rainfall=8.00"
1so-§ Runoff Area=80.600 ac
5 10 Runoff Volume=34.644 af
5 110, Runoff Depth=5.16"
& 1003 Flow Length=3,370"
gg Tc=55.4 min
60- CN=76
50—%
40—%
30-5
20-;
103
03

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45 48
Time (hours)



DamBreach Type 1l 24-hr 100-year Rainfall=8.00"

Prepared by Rennia Engineering Design Printed 1/2/2013
HydroCAD® 10.00 s/n 07191 ® 2011 HydroCAD Software Solutions LLC Page 3

Summary for Reach 2R: Receiving Stream

Inflow Area = 80.600 ac, 0.00% Impervious, Inflow Depth= 5.16" for 100-year event
Inflow = 460.60 cfs @ 12.86 hrs, Valume= 34.643 af
Outflow = 458.47 cfs @ 12.89 hrs, Volume= 34.643 af, Atten= 0%, Lag= 1.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 14.01 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 2.54 fps, Avg. Travel Time= 10.5 min

Peak Storage= 52,460 cf @ 12.89 hrs
Average Depth at Peak Storage= 3.46'
Bank-Full Depth= 4.50' Flow Area= 47.3 sf, Capacity= 754.21 cfs

6.00" x 4.50' deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 1.0/ Top Width= 15.00'

Length=1,600.0' Slope=0.0537 "/

Inlet Invert= 500.00', Qutlet Invert= 414.00'

Reach 2R: Receiving Stream
Hydrograph

500
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280 ‘ Avg. Flow Depth=3.46"
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DamBreach Type Il 24-hr 100-year Rainfall=8.00"

Prepared by Rennia Engineering Design Printed 1/2/2013
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Summary for Pond 1P: Dam Breach

inflow Area = 80.600 ac, 0.00% Impervious, Inflow Depth = 5.16" for 100-year event
Inflow = 201.33cfs @ 12.74 hrs, Volume= 34.644 af

Outflow = 460.60cfs @ 12.86 hrs, Volume= 34.643 af, Atten= 0%, Lag=7.3 min
Primary = 460.80 cfs @ 12.86 hrs, Volume= 34.643 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=0.01 hrs
Peak Elev=524.98' @ 12.67 hrs Surf.Area= 1.007 ac Storage= 9.322 af

Plug-Flow detention time= 28.1 min calculated for 34.643 af (100% of inflow)
Center-of-Mass det. time= 28.1 min ( 885.8 - 857.8 )

Volume Invert _Avail.Storage Storage Description
#1 514.00° 26.266 af Custom Stage Data (Pyramidal)Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
{feet) {acres) (acre-feet) {acre-feet) (acres)
514.00 0.100 0.000 0.000 0.100
537.00 2.000 19.529 19.529 2.038
538.00 2.200 2.099 21.628 2.240
540.00 2.440 4.638 26.266 2.487
Device Routing Invert Qutlet Devices
#1  Primary 514.00' 152.0 deg x 10.0' wide x 26.00" high Dam Breach C=2.47

Top of breach = 540.00" Bottom of breach = 514.00'
Breach starts at 12.00 hrs and develops over 1.00 hrs

rimary QutFlow Max=460.57 cfs @ 12.86 hrs HW=521.20' TW=503.46' (Dynamic Tailwater)
1=Dam Breach (Weir Controls 460.57 cfs @ 5.18 fps)



DamBreach Type lll 24-hr 100-year Rainfall=8.00"
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Pond 1P: Dam Breach
Hydrograph
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