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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.051 98 Paved parking, HSG A  (2S)
0.394 43 Woods/grass comb., Fair, HSG A  (1S, 2S)

0.445 49 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.445 HSG A 1S, 2S
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other

0.445 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.051 0.000 0.000 0.000 0.000 0.051 Paved parking 2S
0.394 0.000 0.000 0.000 0.000 0.394 Woods/grass comb., Fair 1S, 2S

0.445 0.000 0.000 0.000 0.000 0.445 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 4R 9.49 9.29 10.0 0.0200 0.012 4.0 0.0 0.0
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Time span=5.00-20.00 hrs, dt=0.10 hrs, 151 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=9,409 sf   0.00% Impervious   Runoff Depth>0.01"Subcatchment 1S: Pre-Development
   Flow Length=131'   Tc=6.0 min   CN=43   Runoff=0.00 cfs  0.000 af

Runoff Area=9,990 sf   22.18% Impervious   Runoff Depth>0.21"Subcatchment 2S: Post-Development
   Flow Length=131'   Tc=6.0 min   CN=55   Runoff=0.02 cfs  0.004 af

Avg. Flow Depth=0.03'   Max Vel=1.17 fps   Inflow=0.02 cfs  0.004 afReach 4R: MANIFOLD 1B
4.0"  Round Pipe x 6.00   n=0.012   L=10.0'   S=0.0200 '/'   Capacity=1.75 cfs   Outflow=0.02 cfs  0.004 af

Peak Elev=5.81'  Storage=2 cf   Inflow=0.02 cfs  0.004 afPond 3P: RECHARGE SYSTEM 1
   Outflow=0.02 cfs  0.004 af

Total Runoff Area = 0.445 ac   Runoff Volume = 0.004 af   Average Runoff Depth = 0.11"
88.58% Pervious = 0.394 ac     11.42% Impervious = 0.051 ac
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Summary for Subcatchment 1S: Pre-Development

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.00 cfs @ 17.17 hrs,  Volume= 0.000 af,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Description
9,409 43 Woods/grass comb., Fair, HSG A
9,409 100.00% Pervious Area

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

6.0 131 0.36 Direct Entry, Over pavement

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr
2 year Rainfall=3.20"
Runoff Area=9,409 sf
Runoff Volume=0.000 af
Runoff Depth>0.01"
Flow Length=131'
Tc=6.0 min
CN=43

0.00 cfs
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Summary for Subcatchment 2S: Post-Development

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.02 cfs @ 12.33 hrs,  Volume= 0.004 af,  Depth> 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Type III 24-hr  2 year Rainfall=3.20"

Area (sf) CN Description
7,774 43 Woods/grass comb., Fair, HSG A
2,216 98 Paved parking, HSG A
9,990 55 Weighted Average
7,774 77.82% Pervious Area
2,216 22.18% Impervious Area

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

6.0 131 0.36 Direct Entry, Over pavement

Subcatchment 2S: Post-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

0.026
0.025
0.024
0.023
0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Type III 24-hr
2 year Rainfall=3.20"
Runoff Area=9,990 sf

Runoff Volume=0.004 af
Runoff Depth>0.21"

Flow Length=131'
Tc=6.0 min

CN=55

0.02 cfs
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Summary for Reach 4R: MANIFOLD 1B

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.229 ac, 22.18% Impervious,  Inflow Depth > 0.21"    for  2 year event
Inflow = 0.02 cfs @ 12.33 hrs,  Volume= 0.004 af
Outflow = 0.02 cfs @ 12.34 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.17 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 0.75 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 0 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 0.33'  Flow Area= 0.5 sf,  Capacity= 1.75 cfs

A factor of 6.00 has been applied to the storage and discharge capacity
4.0"  Round Pipe
n= 0.012
Length= 10.0'   Slope= 0.0200 '/'
Inlet Invert= 9.49',  Outlet Invert= 9.29'
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Reach 4R: MANIFOLD 1B

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=0.229 ac
Avg. Flow Depth=0.03'

Max Vel=1.17 fps
4.0"

Round Pipe x 6.00
n=0.012
L=10.0'

S=0.0200 '/'
Capacity=1.75 cfs

0.02 cfs
0.02 cfs
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Summary for Pond 3P: RECHARGE SYSTEM 1

Volume above grates of SC1 and SC2 between elevations 9.75 (grate elevs) and 10.2 or  (max. 
elevation around impounded area) is shown for Custom Stage Data and is used for attenuation of 
100-year event.

Inflow Area = 0.229 ac, 22.18% Impervious,  Inflow Depth > 0.21"    for  2 year event
Inflow = 0.02 cfs @ 12.34 hrs,  Volume= 0.004 af
Outflow = 0.02 cfs @ 12.34 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.2 min
Discarded = 0.02 cfs @ 12.34 hrs,  Volume= 0.004 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Peak Elev= 5.81' @ 12.34 hrs   Surf.Area= 392 sf   Storage= 2 cf

Plug-Flow detention time= 1.1 min calculated for 0.004 af (99% of inflow)
Center-of-Mass det. time= 0.8 min ( 888.3 - 887.6 )

Volume Invert Avail.Storage Storage Description
#1 5.80' 367 cf 14.00'W x 28.00'L x 3.21'H Excavation

1,258 cf Overall - 340 cf Embedded = 918 cf  x 40.0% Voids
#2 6.30' 340 cf Cultec R-280  x 8  Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

707 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 5.80' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.08 cfs @ 12.34 hrs  HW=5.81'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)
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Pond 3P: RECHARGE SYSTEM 1

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.229 ac
Peak Elev=5.81'

Storage=2 cf

0.02 cfs0.02 cfs
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Time span=5.00-20.00 hrs, dt=0.10 hrs, 151 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=9,409 sf   0.00% Impervious   Runoff Depth>0.27"Subcatchment 1S: Pre-Development
   Flow Length=131'   Tc=6.0 min   CN=43   Runoff=0.03 cfs  0.005 af

Runoff Area=9,990 sf   22.18% Impervious   Runoff Depth>0.83"Subcatchment 2S: Post-Development
   Flow Length=131'   Tc=6.0 min   CN=55   Runoff=0.19 cfs  0.016 af

Avg. Flow Depth=0.07'   Max Vel=2.16 fps   Inflow=0.19 cfs  0.016 afReach 4R: MANIFOLD 1B
4.0"  Round Pipe x 6.00   n=0.012   L=10.0'   S=0.0200 '/'   Capacity=1.75 cfs   Outflow=0.19 cfs  0.016 af

Peak Elev=6.36'  Storage=96 cf   Inflow=0.19 cfs  0.016 afPond 3P: RECHARGE SYSTEM 1
   Outflow=0.08 cfs  0.016 af

Total Runoff Area = 0.445 ac   Runoff Volume = 0.021 af   Average Runoff Depth = 0.56"
88.58% Pervious = 0.394 ac     11.42% Impervious = 0.051 ac
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Summary for Subcatchment 1S: Pre-Development

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.03 cfs @ 12.37 hrs,  Volume= 0.005 af,  Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Type III 24-hr  10 year Rainfall=4.90"

Area (sf) CN Description
9,409 43 Woods/grass comb., Fair, HSG A
9,409 100.00% Pervious Area

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

6.0 131 0.36 Direct Entry, Over pavement

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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0

Type III 24-hr
10 year Rainfall=4.90"
Runoff Area=9,409 sf

Runoff Volume=0.005 af
Runoff Depth>0.27"

Flow Length=131'
Tc=6.0 min

CN=43

0.03 cfs



Type III 24-hr  10 year Rainfall=4.90"C14349.08 REV 1 hydroCAD
  Printed  9/27/2018Prepared by {enter your company name here}

Page 15HydroCAD® 10.00-18  s/n 04240  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Post-Development

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.19 cfs @ 12.12 hrs,  Volume= 0.016 af,  Depth> 0.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Type III 24-hr  10 year Rainfall=4.90"

Area (sf) CN Description
7,774 43 Woods/grass comb., Fair, HSG A
2,216 98 Paved parking, HSG A
9,990 55 Weighted Average
7,774 77.82% Pervious Area
2,216 22.18% Impervious Area

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

6.0 131 0.36 Direct Entry, Over pavement

Subcatchment 2S: Post-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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0.21

0.2
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0.13
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Type III 24-hr
10 year Rainfall=4.90"
Runoff Area=9,990 sf

Runoff Volume=0.016 af
Runoff Depth>0.83"

Flow Length=131'
Tc=6.0 min

CN=55

0.19 cfs
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Summary for Reach 4R: MANIFOLD 1B

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.229 ac, 22.18% Impervious,  Inflow Depth > 0.83"    for  10 year event
Inflow = 0.19 cfs @ 12.12 hrs,  Volume= 0.016 af
Outflow = 0.19 cfs @ 12.13 hrs,  Volume= 0.016 af,  Atten= 1%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Max. Velocity= 2.16 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.06 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 1 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 0.33'  Flow Area= 0.5 sf,  Capacity= 1.75 cfs

A factor of 6.00 has been applied to the storage and discharge capacity
4.0"  Round Pipe
n= 0.012
Length= 10.0'   Slope= 0.0200 '/'
Inlet Invert= 9.49',  Outlet Invert= 9.29'
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Reach 4R: MANIFOLD 1B
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Inflow Area=0.229 ac
Avg. Flow Depth=0.07'

Max Vel=2.16 fps
4.0"

Round Pipe x 6.00
n=0.012
L=10.0'

S=0.0200 '/'
Capacity=1.75 cfs

0.19 cfs
0.19 cfs
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Summary for Pond 3P: RECHARGE SYSTEM 1

Volume above grates of SC1 and SC2 between elevations 9.75 (grate elevs) and 10.2 or  (max. 
elevation around impounded area) is shown for Custom Stage Data and is used for attenuation of 
100-year event.

Inflow Area = 0.229 ac, 22.18% Impervious,  Inflow Depth > 0.83"    for  10 year event
Inflow = 0.19 cfs @ 12.13 hrs,  Volume= 0.016 af
Outflow = 0.08 cfs @ 12.10 hrs,  Volume= 0.016 af,  Atten= 60%,  Lag= 0.0 min
Discarded = 0.08 cfs @ 12.10 hrs,  Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Peak Elev= 6.36' @ 12.49 hrs   Surf.Area= 392 sf   Storage= 96 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.6 min ( 849.2 - 842.6 )

Volume Invert Avail.Storage Storage Description
#1 5.80' 367 cf 14.00'W x 28.00'L x 3.21'H Excavation

1,258 cf Overall - 340 cf Embedded = 918 cf  x 40.0% Voids
#2 6.30' 340 cf Cultec R-280  x 8  Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

707 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 5.80' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.08 cfs @ 12.10 hrs  HW=5.96'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)



Type III 24-hr  10 year Rainfall=4.90"C14349.08 REV 1 hydroCAD
  Printed  9/27/2018Prepared by {enter your company name here}

Page 19HydroCAD® 10.00-18  s/n 04240  © 2016 HydroCAD Software Solutions LLC

Pond 3P: RECHARGE SYSTEM 1

Inflow
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Inflow Area=0.229 ac
Peak Elev=6.36'

Storage=96 cf

0.19 cfs

0.08 cfs
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Time span=5.00-20.00 hrs, dt=0.10 hrs, 151 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=9,409 sf   0.00% Impervious   Runoff Depth>0.55"Subcatchment 1S: Pre-Development
   Flow Length=131'   Tc=6.0 min   CN=43   Runoff=0.07 cfs  0.010 af

Runoff Area=9,990 sf   22.18% Impervious   Runoff Depth>1.32"Subcatchment 2S: Post-Development
   Flow Length=131'   Tc=6.0 min   CN=55   Runoff=0.33 cfs  0.025 af

Avg. Flow Depth=0.10'   Max Vel=2.55 fps   Inflow=0.33 cfs  0.025 afReach 4R: MANIFOLD 1B
4.0"  Round Pipe x 6.00   n=0.012   L=10.0'   S=0.0200 '/'   Capacity=1.75 cfs   Outflow=0.33 cfs  0.025 af

Peak Elev=6.99'  Storage=271 cf   Inflow=0.33 cfs  0.025 afPond 3P: RECHARGE SYSTEM 1
   Outflow=0.08 cfs  0.025 af

Total Runoff Area = 0.445 ac   Runoff Volume = 0.035 af   Average Runoff Depth = 0.95"
88.58% Pervious = 0.394 ac     11.42% Impervious = 0.051 ac
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Summary for Subcatchment 1S: Pre-Development

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.07 cfs @ 12.23 hrs,  Volume= 0.010 af,  Depth> 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Type III 24-hr  25 year Rainfall=5.90"

Area (sf) CN Description
9,409 43 Woods/grass comb., Fair, HSG A
9,409 100.00% Pervious Area

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

6.0 131 0.36 Direct Entry, Over pavement

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
25 year Rainfall=5.90"
Runoff Area=9,409 sf

Runoff Volume=0.010 af
Runoff Depth>0.55"

Flow Length=131'
Tc=6.0 min

CN=43

0.07 cfs
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Summary for Subcatchment 2S: Post-Development

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.33 cfs @ 12.12 hrs,  Volume= 0.025 af,  Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Type III 24-hr  25 year Rainfall=5.90"

Area (sf) CN Description
7,774 43 Woods/grass comb., Fair, HSG A
2,216 98 Paved parking, HSG A
9,990 55 Weighted Average
7,774 77.82% Pervious Area
2,216 22.18% Impervious Area

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

6.0 131 0.36 Direct Entry, Over pavement

Subcatchment 2S: Post-Development
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Type III 24-hr
25 year Rainfall=5.90"
Runoff Area=9,990 sf

Runoff Volume=0.025 af
Runoff Depth>1.32"

Flow Length=131'
Tc=6.0 min

CN=55

0.33 cfs
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Summary for Reach 4R: MANIFOLD 1B

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.229 ac, 22.18% Impervious,  Inflow Depth > 1.32"    for  25 year event
Inflow = 0.33 cfs @ 12.12 hrs,  Volume= 0.025 af
Outflow = 0.33 cfs @ 12.12 hrs,  Volume= 0.025 af,  Atten= 1%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Max. Velocity= 2.55 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.19 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 0.33'  Flow Area= 0.5 sf,  Capacity= 1.75 cfs

A factor of 6.00 has been applied to the storage and discharge capacity
4.0"  Round Pipe
n= 0.012
Length= 10.0'   Slope= 0.0200 '/'
Inlet Invert= 9.49',  Outlet Invert= 9.29'
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Reach 4R: MANIFOLD 1B
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Inflow Area=0.229 ac
Avg. Flow Depth=0.10'

Max Vel=2.55 fps
4.0"

Round Pipe x 6.00
n=0.012
L=10.0'

S=0.0200 '/'
Capacity=1.75 cfs

0.33 cfs
0.33 cfs
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Summary for Pond 3P: RECHARGE SYSTEM 1

Volume above grates of SC1 and SC2 between elevations 9.75 (grate elevs) and 10.2 or  (max. 
elevation around impounded area) is shown for Custom Stage Data and is used for attenuation of 
100-year event.

Inflow Area = 0.229 ac, 22.18% Impervious,  Inflow Depth > 1.32"    for  25 year event
Inflow = 0.33 cfs @ 12.12 hrs,  Volume= 0.025 af
Outflow = 0.08 cfs @ 12.00 hrs,  Volume= 0.025 af,  Atten= 77%,  Lag= 0.0 min
Discarded = 0.08 cfs @ 12.00 hrs,  Volume= 0.025 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.10 hrs
Peak Elev= 6.99' @ 12.63 hrs   Surf.Area= 392 sf   Storage= 271 cf

Plug-Flow detention time= 25.2 min calculated for 0.025 af (99% of inflow)
Center-of-Mass det. time= 24.9 min ( 855.6 - 830.8 )

Volume Invert Avail.Storage Storage Description
#1 5.80' 367 cf 14.00'W x 28.00'L x 3.21'H Excavation

1,258 cf Overall - 340 cf Embedded = 918 cf  x 40.0% Voids
#2 6.30' 340 cf Cultec R-280  x 8  Inside #1

Effective Size= 46.9"W x 26.0"H => 6.07 sf x 7.00'L = 42.5 cf
Overall Size= 47.0"W x 26.5"H x 8.00'L with 1.00' Overlap

707 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 5.80' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.08 cfs @ 12.00 hrs  HW=5.94'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)
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Pond 3P: RECHARGE SYSTEM 1
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Inflow Area=0.229 ac
Peak Elev=6.99'
Storage=271 cf

0.33 cfs

0.08 cfs






