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6S

Basin 4 - existing

13S

Basin 1A - existing

14S

Basin 1A - post
 construction

15S

Basin 1B

16S

Basin 2B

17S

Basin 2A - existing

18S

Basin 2A - post
 construction

19S

Basin 3B

20S

Basin 3A - existing

21S

Basin 3A - post
 construction

22S

Basin 4 - post
 construction

10P

Wet Pool 1

13P

Wet Pool 2

14P

Forebay 1

16P

Forebay 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

14.310 70 Woods, Good, HSG C  (6S, 13S, 15S, 16S, 17S, 19S, 20S)

8.140 74 Pasture/grassland/range, Good, HSG C  (6S, 19S, 22S)

1.850 89 Gravel roads, HSG C  (6S, 14S, 18S, 21S, 22S)

0.050 98 Unconnected roofs, HSG C  (22S)

24.350 73 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

24.350 HSG C 6S, 13S, 14S, 15S, 16S, 17S, 18S, 19S, 20S, 21S, 22S

0.000 HSG D

0.000 Other

24.350 TOTAL AREA
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Land-Use Listing (all nodes)

Area

(acres)

Land

Use

Subcatchment

Numbers

0.050 Commercial Roof 22S

1.310 Driveway 14S, 18S, 21S, 22S

0.540 Industrial General 6S, 22S

22.450 Rural open/forest 6S, 13S, 15S, 16S, 17S, 19S, 20S, 22S

24.350 TOTAL
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Pollutant Concentrations

Line# Land

Use

TSS

(mg/l)

TP

(mg/l)

TN

(mg/l)

1 Commercial Roof 9.00 0.14 2.10

2 Driveway 173.00 0.56 2.10

3 Industrial General 149.00 0.32 3.97

4 Rural open/forest 51.00 0.11 1.78
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Subcatchment Loading

Line# Subcat

Number

TSS

(pounds)

TP

(pounds)

TN

(pounds)

1 6S 150.53 0.32 5.08

2 13S 6.82 0.01 0.24

3 14S 42.88 0.14 0.52

4 15S 91.78 0.20 3.20

5 16S 116.26 0.25 4.06

6 17S 5.18 0.01 0.18

7 18S 32.53 0.11 0.39

8 19S 101.27 0.22 3.53

9 20S 4.47 0.01 0.16

10 21S 26.62 0.09 0.32

11 22S 210.71 0.53 5.76

TOTAL 789.06 1.88 23.44
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=4.990 ac   0.00% Impervious   Runoff Depth=1.10"Subcatchment 6S: Basin 4 - existing
   Flow Length=590'   Tc=13.6 min   CN=74   Runoff=4.78 cfs  0.459 af

Runoff Area=0.290 ac   0.00% Impervious   Runoff Depth=0.89"Subcatchment 13S: Basin 1A - existing
   Flow Length=88'   Slope=0.2000 '/'   Tc=7.6 min   CN=70   Runoff=0.25 cfs  0.021 af

Runoff Area=0.290 ac   0.00% Impervious   Runoff Depth=2.17"Subcatchment 14S: Basin 1A - post 
   Flow Length=238'   Tc=6.0 min   CN=89   Runoff=0.72 cfs  0.053 af

Runoff Area=3.900 ac   0.00% Impervious   Runoff Depth=0.89"Subcatchment 15S: Basin 1B
   Flow Length=942'   Tc=25.5 min   CN=70   Runoff=2.22 cfs  0.288 af

Runoff Area=4.940 ac   0.00% Impervious   Runoff Depth=0.89"Subcatchment 16S: Basin 2B
   Flow Length=670'   Slope=0.2500 '/'   Tc=21.0 min   CN=70   Runoff=3.04 cfs  0.365 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=0.89"Subcatchment 17S: Basin 2A - existing
   Flow Length=20'   Slope=0.2500 '/'   Tc=6.0 min   CN=70   Runoff=0.20 cfs  0.016 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=2.17"Subcatchment 18S: Basin 2A - post 
   Flow Length=470'   Tc=6.0 min   CN=89   Runoff=0.54 cfs  0.040 af

Runoff Area=4.140 ac   0.00% Impervious   Runoff Depth=0.94"Subcatchment 19S: Basin 3B
   Flow Length=581'   Tc=22.8 min   CN=71   Runoff=2.65 cfs  0.324 af

Runoff Area=0.190 ac   0.00% Impervious   Runoff Depth=0.89"Subcatchment 20S: Basin 3A - existing
   Flow Length=20'   Slope=0.2500 '/'   Tc=6.0 min   CN=70   Runoff=0.18 cfs  0.014 af

Runoff Area=0.180 ac   0.00% Impervious   Runoff Depth=2.17"Subcatchment 21S: Basin 3A - post 
   Flow Length=420'   Tc=6.0 min   CN=89   Runoff=0.45 cfs  0.033 af

Runoff Area=4.990 ac   1.00% Impervious   Runoff Depth=1.28"Subcatchment 22S: Basin 4 - post 
   Flow Length=590'   Tc=13.6 min   CN=77   Runoff=5.70 cfs  0.534 af

Peak Elev=4.55'  Storage=4,199 cf   Inflow=1.71 cfs  0.125 afPond 10P: Wet Pool 1
   Primary=1.04 cfs  0.125 af   Secondary=0.00 cfs  0.000 af   Outflow=1.04 cfs  0.125 af

Peak Elev=4.68'  Storage=11,890 cf   Inflow=5.70 cfs  0.534 afPond 13P: Wet Pool 2
   Primary=4.81 cfs  0.534 af   Secondary=0.00 cfs  0.000 af   Outflow=4.81 cfs  0.534 af

Peak Elev=4.06'  Storage=1,780 cf   Inflow=1.71 cfs  0.125 afPond 14P: Forebay 1
   Outflow=1.71 cfs  0.125 af

Peak Elev=4.11'  Storage=2,428 cf   Inflow=5.70 cfs  0.534 afPond 16P: Forebay 2
   Outflow=5.70 cfs  0.534 af

Total Runoff Area = 24.350 ac   Runoff Volume = 2.147 af   Average Runoff Depth = 1.06"
99.79% Pervious = 24.300 ac     0.21% Impervious = 0.050 ac
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Summary for Subcatchment 6S: Basin 4 - existing

Runoff = 4.78 cfs @ 12.20 hrs,  Volume= 0.459 af,  Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

1.550 70 Woods, Good, HSG C Rural open/forest
3.170 74 Pasture/grassland/range, Good, HSG C Rural open/forest
0.270 89 Gravel roads, HSG C Industrial General

4.990 74 Weighted Average
4.990 100.00% Pervious Area

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

11.4 300 0.0900 0.44 Sheet Flow, 
Range   n= 0.130   P2= 3.30"

2.2 290 0.2000 2.24 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.6 590 Total

Pollutant Loading for 1.10" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.270 Industrial General 10.06 0.02 0.27
4.720 Rural open/forest 60.22 0.13 2.10

4.990 Total 70.28 0.15 2.37
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Subcatchment 6S: Basin 4 - existing

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=4.990 ac

Runoff Volume=0.459 af

Runoff Depth=1.10"

Flow Length=590'

Tc=13.6 min

CN=74

4.78 cfs
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Summary for Subcatchment 13S: Basin 1A - existing

Runoff = 0.25 cfs @ 12.12 hrs,  Volume= 0.021 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

0.290 70 Woods, Good, HSG C Rural open/forest

0.290 100.00% Pervious Area

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

7.6 88 0.2000 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

Pollutant Loading for 0.89" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.290 Rural open/forest 2.97 0.01 0.10

0.290 Total 2.97 0.01 0.10

Subcatchment 13S: Basin 1A - existing

Runoff

Hydrograph
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=0.290 ac

Runoff Volume=0.021 af

Runoff Depth=0.89"

Flow Length=88'

Slope=0.2000 '/'

Tc=7.6 min

CN=70

0.25 cfs
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Summary for Subcatchment 14S: Basin 1A - post construction

Area to drain to Pond 1.

Runoff = 0.72 cfs @ 12.09 hrs,  Volume= 0.053 af,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

0.290 89 Gravel roads, HSG C Driveway

0.290 100.00% Pervious Area

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

0.6 88 0.1000 2.59 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.3 150 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

0.9 238 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 2.17" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.290 Driveway 24.71 0.08 0.30

0.290 Total 24.71 0.08 0.30
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Subcatchment 14S: Basin 1A - post construction

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=0.290 ac

Runoff Volume=0.053 af

Runoff Depth=2.17"

Flow Length=238'

Tc=6.0 min

CN=89

0.72 cfs
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Summary for Subcatchment 15S: Basin 1B

Area to be diverted around development via ditch.

Runoff = 2.22 cfs @ 12.40 hrs,  Volume= 0.288 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

3.900 70 Woods, Good, HSG C Rural open/forest

3.900 100.00% Pervious Area

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

20.3 300 0.2000 0.25 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

5.2 642 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.5 942 Total

Pollutant Loading for 0.89" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

3.900 Rural open/forest 39.98 0.09 1.40

3.900 Total 39.98 0.09 1.40
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Subcatchment 15S: Basin 1B

Runoff
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=3.900 ac

Runoff Volume=0.288 af

Runoff Depth=0.89"

Flow Length=942'

Tc=25.5 min

CN=70

2.22 cfs
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Summary for Subcatchment 16S: Basin 2B

Area to be diverted around development area via ditch and pipes.

Runoff = 3.04 cfs @ 12.33 hrs,  Volume= 0.365 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

4.940 70 Woods, Good, HSG C Rural open/forest

4.940 100.00% Pervious Area

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

18.5 300 0.2500 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.5 370 0.2500 2.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

21.0 670 Total

Pollutant Loading for 0.89" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

4.940 Rural open/forest 50.64 0.11 1.77

4.940 Total 50.64 0.11 1.77
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Subcatchment 16S: Basin 2B

Runoff
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=4.940 ac

Runoff Volume=0.365 af

Runoff Depth=0.89"

Flow Length=670'

Slope=0.2500 '/'

Tc=21.0 min

CN=70

3.04 cfs
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Summary for Subcatchment 17S: Basin 2A - existing

Runoff = 0.20 cfs @ 12.10 hrs,  Volume= 0.016 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

0.220 70 Woods, Good, HSG C Rural open/forest

0.220 100.00% Pervious Area

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

2.1 20 0.2500 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.1 20 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 0.89" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.220 Rural open/forest 2.26 0.00 0.08

0.220 Total 2.26 0.00 0.08

Subcatchment 17S: Basin 2A - existing

Runoff
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=0.220 ac

Runoff Volume=0.016 af

Runoff Depth=0.89"

Flow Length=20'

Slope=0.2500 '/'

Tc=6.0 min

CN=70

0.20 cfs
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Summary for Subcatchment 18S: Basin 2A - post construction

Area to drain to Water Quality Swale.

Runoff = 0.54 cfs @ 12.09 hrs,  Volume= 0.040 af,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

0.220 89 Gravel roads, HSG C Driveway

0.220 100.00% Pervious Area

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

0.4 20 0.0100 0.77 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.8 450 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

1.2 470 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 2.17" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.220 Driveway 18.74 0.06 0.23

0.220 Total 18.74 0.06 0.23
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Subcatchment 18S: Basin 2A - post construction

Runoff

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

F
lo

w
  

(c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=0.220 ac

Runoff Volume=0.040 af

Runoff Depth=2.17"

Flow Length=470'

Tc=6.0 min

CN=89

0.54 cfs
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Summary for Subcatchment 19S: Basin 3B

Area to be diverted around development area via ditch and pipes.

Runoff = 2.65 cfs @ 12.35 hrs,  Volume= 0.324 af,  Depth= 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

3.220 70 Woods, Good, HSG C Rural open/forest
0.920 74 Pasture/grassland/range, Good, HSG C Rural open/forest

4.140 71 Weighted Average
4.140 100.00% Pervious Area

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

20.9 300 0.0670 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

1.9 281 0.2500 2.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

22.8 581 Total

Pollutant Loading for 0.94" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

4.140 Rural open/forest 44.92 0.10 1.57

4.140 Total 44.92 0.10 1.57
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Subcatchment 19S: Basin 3B
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=4.140 ac

Runoff Volume=0.324 af

Runoff Depth=0.94"

Flow Length=581'

Tc=22.8 min

CN=71

2.65 cfs
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Summary for Subcatchment 20S: Basin 3A - existing

Runoff = 0.18 cfs @ 12.10 hrs,  Volume= 0.014 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

0.190 70 Woods, Good, HSG C Rural open/forest

0.190 100.00% Pervious Area

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

2.1 20 0.2500 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.1 20 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 0.89" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.190 Rural open/forest 1.95 0.00 0.07

0.190 Total 1.95 0.00 0.07

Subcatchment 20S: Basin 3A - existing
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=0.190 ac

Runoff Volume=0.014 af

Runoff Depth=0.89"

Flow Length=20'

Slope=0.2500 '/'

Tc=6.0 min

CN=70

0.18 cfs
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Summary for Subcatchment 21S: Basin 3A - post construction

Area to drain to Water Quality Swale.

Runoff = 0.45 cfs @ 12.09 hrs,  Volume= 0.033 af,  Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

0.180 89 Gravel roads, HSG C Driveway

0.180 100.00% Pervious Area

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

0.4 20 0.0100 0.77 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.7 400 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

1.1 420 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 2.17" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.180 Driveway 15.33 0.05 0.19

0.180 Total 15.33 0.05 0.19
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Subcatchment 21S: Basin 3A - post construction
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=0.180 ac

Runoff Volume=0.033 af

Runoff Depth=2.17"

Flow Length=420'

Tc=6.0 min

CN=89

0.45 cfs
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Summary for Subcatchment 22S: Basin 4 - post construction

Area to drain to Water Quality Swales.

Runoff = 5.70 cfs @ 12.20 hrs,  Volume= 0.534 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.30"

Area (ac) CN Description Land Use

4.050 74 Pasture/grassland/range, Good, HSG C Rural open/forest
0.270 89 Gravel roads, HSG C Industrial General
0.620 89 Gravel roads, HSG C Driveway
0.050 98 Unconnected roofs, HSG C Commercial Roof

4.990 77 Weighted Average
4.940 99.00% Pervious Area
0.050 1.00% Impervious Area
0.050 100.00% Unconnected

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

11.4 300 0.0900 0.44 Sheet Flow, 
Range   n= 0.130   P2= 3.30"

2.2 290 0.2000 2.24 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.6 590 Total

Pollutant Loading for 1.28" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.050 Commercial Roof 0.13 0.00 0.03
0.620 Driveway 31.20 0.10 0.38
0.270 Industrial General 11.70 0.03 0.31
4.050 Rural open/forest 60.09 0.13 2.10

4.990 Total 103.13 0.26 2.82
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Subcatchment 22S: Basin 4 - post construction
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Type III 24-hr 2-Year

Rainfall=3.30"

Runoff Area=4.990 ac

Runoff Volume=0.534 af

Runoff Depth=1.28"

Flow Length=590'

Tc=13.6 min

CN=77

5.70 cfs
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Summary for Pond 10P: Wet Pool 1

Pond for Basins 1, 2, & 3

[81] Warning: Exceeded Pond 14P by 0.51' @ 12.20 hrs

Inflow Area = 0.690 ac, 0.00% Impervious,  Inflow Depth = 2.17"    for  2-Year event
Inflow = 1.71 cfs @ 12.10 hrs,  Volume= 0.125 af
Outflow = 1.04 cfs @ 12.22 hrs,  Volume= 0.125 af,  Atten= 39%,  Lag= 6.9 min
Primary = 1.04 cfs @ 12.22 hrs,  Volume= 0.125 af
Secondary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 1,564 sf   Storage= 3,208 cf
Peak Elev= 4.55' @ 12.22 hrs   Surf.Area= 1,822 sf   Storage= 4,199 cf   (991 cf above start)

Plug-Flow detention time= 327.8 min calculated for 0.051 af (41% of inflow)
Center-of-Mass det. time= 35.3 min ( 846.2 - 810.9 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 7,259 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 220 0 0
1.00 448 334 334
2.00 748 598 932
3.00 1,120 934 1,866
4.00 1,564 1,342 3,208
5.00 2,032 1,798 5,006
6.00 2,474 2,253 7,259

Device Routing     Invert Outlet Devices

#1 Primary 4.00' 6.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#2 Secondary 5.25' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.75   
Width (feet)  10.00  10.00   

Primary OutFlow  Max=1.03 cfs @ 12.22 hrs  HW=4.55'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.03 cfs @ 2.63 fps)

Secondary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=4.00'   (Free Discharge)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond 10P: Wet Pool 1
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Summary for Pond 13P: Wet Pool 2

Pond for Basin 4.

[81] Warning: Exceeded Pond 16P by 0.58' @ 12.30 hrs

Inflow Area = 4.990 ac, 1.00% Impervious,  Inflow Depth = 1.28"    for  2-Year event
Inflow = 5.70 cfs @ 12.21 hrs,  Volume= 0.534 af
Outflow = 4.81 cfs @ 12.31 hrs,  Volume= 0.534 af,  Atten= 16%,  Lag= 6.1 min
Primary = 4.81 cfs @ 12.31 hrs,  Volume= 0.534 af
Secondary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 3,608 sf   Storage= 9,176 cf
Peak Elev= 4.68' @ 12.31 hrs   Surf.Area= 4,114 sf   Storage= 11,890 cf   (2,714 cf above start)

Plug-Flow detention time= 235.0 min calculated for 0.323 af (61% of inflow)
Center-of-Mass det. time= 24.2 min ( 882.7 - 858.5 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 17,850 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 1,160 0 0
1.00 1,664 1,412 1,412
2.00 2,240 1,952 3,364
3.00 2,888 2,564 5,928
4.00 3,608 3,248 9,176
5.00 4,350 3,979 13,155
6.00 5,040 4,695 17,850

Device Routing     Invert Outlet Devices

#1 Secondary 5.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  11.00  11.00   

#2 Primary 4.00' 12.0" Vert. Orifice/Grate X 3.00    C= 0.600   

Primary OutFlow  Max=4.79 cfs @ 12.31 hrs  HW=4.68'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 4.79 cfs @ 2.81 fps)

Secondary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=4.00'   (Free Discharge)
1=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond 13P: Wet Pool 2

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
48464442403836343230282624222018161412108642

F
lo

w
  

(c
fs

)

6

5

4

3

2

1

0

Inflow Area=4.990 ac

Peak Elev=4.68'

Storage=11,890 cf

5.70 cfs

4.81 cfs

4.81 cfs

0.00 cfs



Type III 24-hr 2-Year  Rainfall=3.30"Wind-Prospect Rev 2011-03-05
  Printed  3/7/2011Prepared by Zapata Inc.

Page 31HydroCAD® 9.10  s/n 06522  © 2010 HydroCAD Software Solutions LLC

Summary for Pond 14P: Forebay 1

Pond for Basins 1, 2, & 3

Inflow Area = 0.690 ac, 0.00% Impervious,  Inflow Depth = 2.17"    for  2-Year event
Inflow = 1.71 cfs @ 12.09 hrs,  Volume= 0.125 af
Outflow = 1.71 cfs @ 12.10 hrs,  Volume= 0.125 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.71 cfs @ 12.10 hrs,  Volume= 0.125 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 986 sf   Storage= 1,712 cf
Peak Elev= 4.06' @ 12.10 hrs   Surf.Area= 1,008 sf   Storage= 1,780 cf   (68 cf above start)

Plug-Flow detention time= 157.3 min calculated for 0.086 af (68% of inflow)
Center-of-Mass det. time= 1.1 min ( 810.9 - 809.9 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 4,429 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 50 0 0
1.00 176 113 113
2.00 374 275 388
3.00 644 509 897
4.00 986 815 1,712
5.00 1,368 1,177 2,889
6.00 1,712 1,540 4,429

Device Routing     Invert Outlet Devices

#1 Primary 4.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  34.00  40.00  46.00   

Primary OutFlow  Max=1.54 cfs @ 12.10 hrs  HW=4.06'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 1.54 cfs @ 0.78 fps)
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Pond 14P: Forebay 1
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Summary for Pond 16P: Forebay 2

Pond for Basin 4.

[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 4.990 ac, 1.00% Impervious,  Inflow Depth = 1.28"    for  2-Year event
Inflow = 5.70 cfs @ 12.20 hrs,  Volume= 0.534 af
Outflow = 5.70 cfs @ 12.21 hrs,  Volume= 0.534 af,  Atten= 0%,  Lag= 0.3 min
Primary = 5.70 cfs @ 12.21 hrs,  Volume= 0.534 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 1,232 sf   Storage= 2,264 cf
Peak Elev= 4.11' @ 12.21 hrs   Surf.Area= 1,279 sf   Storage= 2,428 cf   (164 cf above start)

Plug-Flow detention time= 65.8 min calculated for 0.482 af (90% of inflow)
Center-of-Mass det. time= 0.8 min ( 858.5 - 857.7 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 5,538 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 80 0 0
1.00 260 170 170
2.00 512 386 556
3.00 836 674 1,230
4.00 1,232 1,034 2,264
5.00 1,650 1,441 3,705
6.00 2,016 1,833 5,538

Device Routing     Invert Outlet Devices

#1 Primary 4.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  44.00  50.00  56.00   

Primary OutFlow  Max=5.51 cfs @ 12.21 hrs  HW=4.11'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 5.51 cfs @ 1.10 fps)
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Pond 16P: Forebay 2
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=4.990 ac   0.00% Impervious   Runoff Depth=2.36"Subcatchment 6S: Basin 4 - existing
   Flow Length=590'   Tc=13.6 min   CN=74   Runoff=10.71 cfs  0.983 af

Runoff Area=0.290 ac   0.00% Impervious   Runoff Depth=2.04"Subcatchment 13S: Basin 1A - existing
   Flow Length=88'   Slope=0.2000 '/'   Tc=7.6 min   CN=70   Runoff=0.63 cfs  0.049 af

Runoff Area=0.290 ac   0.00% Impervious   Runoff Depth=3.77"Subcatchment 14S: Basin 1A - post 
   Flow Length=238'   Tc=6.0 min   CN=89   Runoff=1.22 cfs  0.091 af

Runoff Area=3.900 ac   0.00% Impervious   Runoff Depth=2.04"Subcatchment 15S: Basin 1B
   Flow Length=942'   Tc=25.5 min   CN=70   Runoff=5.53 cfs  0.662 af

Runoff Area=4.940 ac   0.00% Impervious   Runoff Depth=2.04"Subcatchment 16S: Basin 2B
   Flow Length=670'   Slope=0.2500 '/'   Tc=21.0 min   CN=70   Runoff=7.60 cfs  0.838 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=2.04"Subcatchment 17S: Basin 2A - existing
   Flow Length=20'   Slope=0.2500 '/'   Tc=6.0 min   CN=70   Runoff=0.51 cfs  0.037 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=3.77"Subcatchment 18S: Basin 2A - post 
   Flow Length=470'   Tc=6.0 min   CN=89   Runoff=0.92 cfs  0.069 af

Runoff Area=4.140 ac   0.00% Impervious   Runoff Depth=2.12"Subcatchment 19S: Basin 3B
   Flow Length=581'   Tc=22.8 min   CN=71   Runoff=6.42 cfs  0.730 af

Runoff Area=0.190 ac   0.00% Impervious   Runoff Depth=2.04"Subcatchment 20S: Basin 3A - existing
   Flow Length=20'   Slope=0.2500 '/'   Tc=6.0 min   CN=70   Runoff=0.44 cfs  0.032 af

Runoff Area=0.180 ac   0.00% Impervious   Runoff Depth=3.77"Subcatchment 21S: Basin 3A - post 
   Flow Length=420'   Tc=6.0 min   CN=89   Runoff=0.76 cfs  0.057 af

Runoff Area=4.990 ac   1.00% Impervious   Runoff Depth=2.62"Subcatchment 22S: Basin 4 - post 
   Flow Length=590'   Tc=13.6 min   CN=77   Runoff=11.94 cfs  1.091 af

Peak Elev=4.93'  Storage=4,887 cf   Inflow=2.93 cfs  0.217 afPond 10P: Wet Pool 1
   Primary=1.56 cfs  0.217 af   Secondary=0.00 cfs  0.000 af   Outflow=1.56 cfs  0.217 af

Peak Elev=5.21'  Storage=14,153 cf   Inflow=11.95 cfs  1.091 afPond 13P: Wet Pool 2
   Primary=9.58 cfs  1.091 af   Secondary=0.00 cfs  0.000 af   Outflow=9.58 cfs  1.091 af

Peak Elev=4.09'  Storage=1,815 cf   Inflow=2.90 cfs  0.217 afPond 14P: Forebay 1
   Outflow=2.93 cfs  0.217 af

Peak Elev=4.19'  Storage=2,535 cf   Inflow=11.94 cfs  1.091 afPond 16P: Forebay 2
   Outflow=11.95 cfs  1.091 af

Total Runoff Area = 24.350 ac   Runoff Volume = 4.640 af   Average Runoff Depth = 2.29"
99.79% Pervious = 24.300 ac     0.21% Impervious = 0.050 ac
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Summary for Subcatchment 6S: Basin 4 - existing

Runoff = 10.71 cfs @ 12.20 hrs,  Volume= 0.983 af,  Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

1.550 70 Woods, Good, HSG C Rural open/forest
3.170 74 Pasture/grassland/range, Good, HSG C Rural open/forest
0.270 89 Gravel roads, HSG C Industrial General

4.990 74 Weighted Average
4.990 100.00% Pervious Area

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

11.4 300 0.0900 0.44 Sheet Flow, 
Range   n= 0.130   P2= 3.30"

2.2 290 0.2000 2.24 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.6 590 Total

Pollutant Loading for 2.36" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.270 Industrial General 21.55 0.05 0.57
4.720 Rural open/forest 128.97 0.28 4.50

4.990 Total 150.53 0.32 5.08
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Subcatchment 6S: Basin 4 - existing
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=4.990 ac

Runoff Volume=0.983 af

Runoff Depth=2.36"

Flow Length=590'

Tc=13.6 min

CN=74

10.71 cfs
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Summary for Subcatchment 13S: Basin 1A - existing

Runoff = 0.63 cfs @ 12.12 hrs,  Volume= 0.049 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

0.290 70 Woods, Good, HSG C Rural open/forest

0.290 100.00% Pervious Area

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

7.6 88 0.2000 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

Pollutant Loading for 2.04" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.290 Rural open/forest 6.82 0.01 0.24

0.290 Total 6.82 0.01 0.24

Subcatchment 13S: Basin 1A - existing
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=0.290 ac

Runoff Volume=0.049 af

Runoff Depth=2.04"

Flow Length=88'

Slope=0.2000 '/'

Tc=7.6 min

CN=70

0.63 cfs
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Summary for Subcatchment 14S: Basin 1A - post construction

Area to drain to Pond 1.

Runoff = 1.22 cfs @ 12.09 hrs,  Volume= 0.091 af,  Depth= 3.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

0.290 89 Gravel roads, HSG C Driveway

0.290 100.00% Pervious Area

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

0.6 88 0.1000 2.59 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.3 150 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

0.9 238 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 3.77" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.290 Driveway 42.88 0.14 0.52

0.290 Total 42.88 0.14 0.52



Type III 24-hr 10-Year  Rainfall=5.00"Wind-Prospect Rev 2011-03-05
  Printed  3/7/2011Prepared by Zapata Inc.

Page 40HydroCAD® 9.10  s/n 06522  © 2010 HydroCAD Software Solutions LLC

Subcatchment 14S: Basin 1A - post construction
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=0.290 ac

Runoff Volume=0.091 af

Runoff Depth=3.77"

Flow Length=238'

Tc=6.0 min

CN=89

1.22 cfs
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Summary for Subcatchment 15S: Basin 1B

Area to be diverted around development via ditch.

Runoff = 5.53 cfs @ 12.37 hrs,  Volume= 0.662 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

3.900 70 Woods, Good, HSG C Rural open/forest

3.900 100.00% Pervious Area

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

20.3 300 0.2000 0.25 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

5.2 642 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.5 942 Total

Pollutant Loading for 2.04" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

3.900 Rural open/forest 91.78 0.20 3.20

3.900 Total 91.78 0.20 3.20
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Subcatchment 15S: Basin 1B
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=3.900 ac

Runoff Volume=0.662 af

Runoff Depth=2.04"

Flow Length=942'

Tc=25.5 min

CN=70

5.53 cfs
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Summary for Subcatchment 16S: Basin 2B

Area to be diverted around development area via ditch and pipes.

Runoff = 7.60 cfs @ 12.31 hrs,  Volume= 0.838 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

4.940 70 Woods, Good, HSG C Rural open/forest

4.940 100.00% Pervious Area

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

18.5 300 0.2500 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.5 370 0.2500 2.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

21.0 670 Total

Pollutant Loading for 2.04" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

4.940 Rural open/forest 116.26 0.25 4.06

4.940 Total 116.26 0.25 4.06
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Subcatchment 16S: Basin 2B
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=4.940 ac

Runoff Volume=0.838 af

Runoff Depth=2.04"

Flow Length=670'

Slope=0.2500 '/'

Tc=21.0 min

CN=70

7.60 cfs
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Summary for Subcatchment 17S: Basin 2A - existing

Runoff = 0.51 cfs @ 12.10 hrs,  Volume= 0.037 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

0.220 70 Woods, Good, HSG C Rural open/forest

0.220 100.00% Pervious Area

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

2.1 20 0.2500 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.1 20 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 2.04" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.220 Rural open/forest 5.18 0.01 0.18

0.220 Total 5.18 0.01 0.18

Subcatchment 17S: Basin 2A - existing
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=0.220 ac

Runoff Volume=0.037 af

Runoff Depth=2.04"

Flow Length=20'

Slope=0.2500 '/'

Tc=6.0 min

CN=70

0.51 cfs
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Summary for Subcatchment 18S: Basin 2A - post construction

Area to drain to Water Quality Swale.

Runoff = 0.92 cfs @ 12.09 hrs,  Volume= 0.069 af,  Depth= 3.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

0.220 89 Gravel roads, HSG C Driveway

0.220 100.00% Pervious Area

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

0.4 20 0.0100 0.77 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.8 450 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

1.2 470 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 3.77" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.220 Driveway 32.53 0.11 0.39

0.220 Total 32.53 0.11 0.39
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Subcatchment 18S: Basin 2A - post construction
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=0.220 ac

Runoff Volume=0.069 af

Runoff Depth=3.77"

Flow Length=470'

Tc=6.0 min

CN=89

0.92 cfs
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Summary for Subcatchment 19S: Basin 3B

Area to be diverted around development area via ditch and pipes.

Runoff = 6.42 cfs @ 12.33 hrs,  Volume= 0.730 af,  Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

3.220 70 Woods, Good, HSG C Rural open/forest
0.920 74 Pasture/grassland/range, Good, HSG C Rural open/forest

4.140 71 Weighted Average
4.140 100.00% Pervious Area

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

20.9 300 0.0670 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

1.9 281 0.2500 2.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

22.8 581 Total

Pollutant Loading for 2.12" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

4.140 Rural open/forest 101.27 0.22 3.53

4.140 Total 101.27 0.22 3.53
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Subcatchment 19S: Basin 3B
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=4.140 ac

Runoff Volume=0.730 af

Runoff Depth=2.12"

Flow Length=581'

Tc=22.8 min

CN=71

6.42 cfs
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Summary for Subcatchment 20S: Basin 3A - existing

Runoff = 0.44 cfs @ 12.10 hrs,  Volume= 0.032 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

0.190 70 Woods, Good, HSG C Rural open/forest

0.190 100.00% Pervious Area

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

2.1 20 0.2500 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.1 20 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 2.04" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.190 Rural open/forest 4.47 0.01 0.16

0.190 Total 4.47 0.01 0.16

Subcatchment 20S: Basin 3A - existing
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=0.190 ac

Runoff Volume=0.032 af

Runoff Depth=2.04"

Flow Length=20'

Slope=0.2500 '/'

Tc=6.0 min

CN=70

0.44 cfs
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Summary for Subcatchment 21S: Basin 3A - post construction

Area to drain to Water Quality Swale.

Runoff = 0.76 cfs @ 12.09 hrs,  Volume= 0.057 af,  Depth= 3.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

0.180 89 Gravel roads, HSG C Driveway

0.180 100.00% Pervious Area

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

0.4 20 0.0100 0.77 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.7 400 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

1.1 420 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 3.77" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.180 Driveway 26.62 0.09 0.32

0.180 Total 26.62 0.09 0.32
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Subcatchment 21S: Basin 3A - post construction
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=0.180 ac

Runoff Volume=0.057 af

Runoff Depth=3.77"

Flow Length=420'

Tc=6.0 min

CN=89

0.76 cfs
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Summary for Subcatchment 22S: Basin 4 - post construction

Area to drain to Water Quality Swales.

Runoff = 11.94 cfs @ 12.19 hrs,  Volume= 1.091 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=5.00"

Area (ac) CN Description Land Use

4.050 74 Pasture/grassland/range, Good, HSG C Rural open/forest
0.270 89 Gravel roads, HSG C Industrial General
0.620 89 Gravel roads, HSG C Driveway
0.050 98 Unconnected roofs, HSG C Commercial Roof

4.990 77 Weighted Average
4.940 99.00% Pervious Area
0.050 1.00% Impervious Area
0.050 100.00% Unconnected

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

11.4 300 0.0900 0.44 Sheet Flow, 
Range   n= 0.130   P2= 3.30"

2.2 290 0.2000 2.24 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.6 590 Total

Pollutant Loading for 2.62" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.050 Commercial Roof 0.27 0.00 0.06
0.620 Driveway 63.76 0.21 0.77
0.270 Industrial General 23.91 0.05 0.64
4.050 Rural open/forest 122.77 0.26 4.29

4.990 Total 210.71 0.53 5.76
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Subcatchment 22S: Basin 4 - post construction
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Type III 24-hr 10-Year

Rainfall=5.00"

Runoff Area=4.990 ac

Runoff Volume=1.091 af

Runoff Depth=2.62"

Flow Length=590'

Tc=13.6 min

CN=77

11.94 cfs
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Summary for Pond 10P: Wet Pool 1

Pond for Basins 1, 2, & 3

[81] Warning: Exceeded Pond 14P by 0.88' @ 12.25 hrs

Inflow Area = 0.690 ac, 0.00% Impervious,  Inflow Depth = 3.77"    for  10-Year event
Inflow = 2.93 cfs @ 12.10 hrs,  Volume= 0.217 af
Outflow = 1.56 cfs @ 12.24 hrs,  Volume= 0.217 af,  Atten= 47%,  Lag= 8.3 min
Primary = 1.56 cfs @ 12.24 hrs,  Volume= 0.217 af
Secondary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 1,564 sf   Storage= 3,208 cf
Peak Elev= 4.93' @ 12.24 hrs   Surf.Area= 2,001 sf   Storage= 4,887 cf   (1,679 cf above start)

Plug-Flow detention time= 200.3 min calculated for 0.143 af (66% of inflow)
Center-of-Mass det. time= 29.8 min ( 825.2 - 795.4 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 7,259 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 220 0 0
1.00 448 334 334
2.00 748 598 932
3.00 1,120 934 1,866
4.00 1,564 1,342 3,208
5.00 2,032 1,798 5,006
6.00 2,474 2,253 7,259

Device Routing     Invert Outlet Devices

#1 Primary 4.00' 6.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#2 Secondary 5.25' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.75   
Width (feet)  10.00  10.00   

Primary OutFlow  Max=1.56 cfs @ 12.24 hrs  HW=4.93'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.56 cfs @ 3.97 fps)

Secondary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=4.00'   (Free Discharge)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond 10P: Wet Pool 1
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Summary for Pond 13P: Wet Pool 2

Pond for Basin 4.

[81] Warning: Exceeded Pond 16P by 1.05' @ 12.30 hrs

Inflow Area = 4.990 ac, 1.00% Impervious,  Inflow Depth = 2.62"    for  10-Year event
Inflow = 11.95 cfs @ 12.20 hrs,  Volume= 1.091 af
Outflow = 9.58 cfs @ 12.31 hrs,  Volume= 1.091 af,  Atten= 20%,  Lag= 6.8 min
Primary = 9.58 cfs @ 12.31 hrs,  Volume= 1.091 af
Secondary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 3,608 sf   Storage= 9,176 cf
Peak Elev= 5.21' @ 12.31 hrs   Surf.Area= 4,497 sf   Storage= 14,153 cf   (4,977 cf above start)

Plug-Flow detention time= 129.7 min calculated for 0.879 af (81% of inflow)
Center-of-Mass det. time= 18.0 min ( 855.5 - 837.5 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 17,850 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 1,160 0 0
1.00 1,664 1,412 1,412
2.00 2,240 1,952 3,364
3.00 2,888 2,564 5,928
4.00 3,608 3,248 9,176
5.00 4,350 3,979 13,155
6.00 5,040 4,695 17,850

Device Routing     Invert Outlet Devices

#1 Secondary 5.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  11.00  11.00   

#2 Primary 4.00' 12.0" Vert. Orifice/Grate X 3.00    C= 0.600   

Primary OutFlow  Max=9.55 cfs @ 12.31 hrs  HW=5.21'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 9.55 cfs @ 4.05 fps)

Secondary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=4.00'   (Free Discharge)
1=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond 13P: Wet Pool 2
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Inflow Area=4.990 ac

Peak Elev=5.21'

Storage=14,153 cf

11.95 cfs
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0.00 cfs
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Summary for Pond 14P: Forebay 1

Pond for Basins 1, 2, & 3

[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 0.690 ac, 0.00% Impervious,  Inflow Depth = 3.77"    for  10-Year event
Inflow = 2.90 cfs @ 12.09 hrs,  Volume= 0.217 af
Outflow = 2.93 cfs @ 12.10 hrs,  Volume= 0.217 af,  Atten= 0%,  Lag= 0.5 min
Primary = 2.93 cfs @ 12.10 hrs,  Volume= 0.217 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 986 sf   Storage= 1,712 cf
Peak Elev= 4.09' @ 12.10 hrs   Surf.Area= 1,019 sf   Storage= 1,815 cf   (103 cf above start)

Plug-Flow detention time= 112.6 min calculated for 0.177 af (82% of inflow)
Center-of-Mass det. time= 1.0 min ( 795.4 - 794.4 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 4,429 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 50 0 0
1.00 176 113 113
2.00 374 275 388
3.00 644 509 897
4.00 986 815 1,712
5.00 1,368 1,177 2,889
6.00 1,712 1,540 4,429

Device Routing     Invert Outlet Devices

#1 Primary 4.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  34.00  40.00  46.00   

Primary OutFlow  Max=2.86 cfs @ 12.10 hrs  HW=4.09'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 2.86 cfs @ 0.96 fps)
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Pond 14P: Forebay 1
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Summary for Pond 16P: Forebay 2

Pond for Basin 4.

[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 4.990 ac, 1.00% Impervious,  Inflow Depth = 2.62"    for  10-Year event
Inflow = 11.94 cfs @ 12.19 hrs,  Volume= 1.091 af
Outflow = 11.95 cfs @ 12.20 hrs,  Volume= 1.091 af,  Atten= 0%,  Lag= 0.3 min
Primary = 11.95 cfs @ 12.20 hrs,  Volume= 1.091 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 1,232 sf   Storage= 2,264 cf
Peak Elev= 4.19' @ 12.20 hrs   Surf.Area= 1,311 sf   Storage= 2,535 cf   (271 cf above start)

Plug-Flow detention time= 37.5 min calculated for 1.039 af (95% of inflow)
Center-of-Mass det. time= 0.7 min ( 837.5 - 836.8 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 5,538 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 80 0 0
1.00 260 170 170
2.00 512 386 556
3.00 836 674 1,230
4.00 1,232 1,034 2,264
5.00 1,650 1,441 3,705
6.00 2,016 1,833 5,538

Device Routing     Invert Outlet Devices

#1 Primary 4.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  44.00  50.00  56.00   

Primary OutFlow  Max=11.84 cfs @ 12.20 hrs  HW=4.19'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 11.84 cfs @ 1.42 fps)
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Pond 16P: Forebay 2
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Inflow Area=4.990 ac

Peak Elev=4.19'

Storage=2,535 cf
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=4.990 ac   0.00% Impervious   Runoff Depth=2.85"Subcatchment 6S: Basin 4 - existing
   Flow Length=590'   Tc=13.6 min   CN=74   Runoff=12.97 cfs  1.186 af

Runoff Area=0.290 ac   0.00% Impervious   Runoff Depth=2.49"Subcatchment 13S: Basin 1A - existing
   Flow Length=88'   Slope=0.2000 '/'   Tc=7.6 min   CN=70   Runoff=0.78 cfs  0.060 af

Runoff Area=0.290 ac   0.00% Impervious   Runoff Depth=4.35"Subcatchment 14S: Basin 1A - post 
   Flow Length=238'   Tc=6.0 min   CN=89   Runoff=1.39 cfs  0.105 af

Runoff Area=3.900 ac   0.00% Impervious   Runoff Depth=2.49"Subcatchment 15S: Basin 1B
   Flow Length=942'   Tc=25.5 min   CN=70   Runoff=6.83 cfs  0.810 af

Runoff Area=4.940 ac   0.00% Impervious   Runoff Depth=2.49"Subcatchment 16S: Basin 2B
   Flow Length=670'   Slope=0.2500 '/'   Tc=21.0 min   CN=70   Runoff=9.39 cfs  1.026 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=2.49"Subcatchment 17S: Basin 2A - existing
   Flow Length=20'   Slope=0.2500 '/'   Tc=6.0 min   CN=70   Runoff=0.63 cfs  0.046 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=4.35"Subcatchment 18S: Basin 2A - post 
   Flow Length=470'   Tc=6.0 min   CN=89   Runoff=1.06 cfs  0.080 af

Runoff Area=4.140 ac   0.00% Impervious   Runoff Depth=2.58"Subcatchment 19S: Basin 3B
   Flow Length=581'   Tc=22.8 min   CN=71   Runoff=7.89 cfs  0.890 af

Runoff Area=0.190 ac   0.00% Impervious   Runoff Depth=2.49"Subcatchment 20S: Basin 3A - existing
   Flow Length=20'   Slope=0.2500 '/'   Tc=6.0 min   CN=70   Runoff=0.54 cfs  0.039 af

Runoff Area=0.180 ac   0.00% Impervious   Runoff Depth=4.35"Subcatchment 21S: Basin 3A - post 
   Flow Length=420'   Tc=6.0 min   CN=89   Runoff=0.86 cfs  0.065 af

Runoff Area=4.990 ac   1.00% Impervious   Runoff Depth=3.13"Subcatchment 22S: Basin 4 - post 
   Flow Length=590'   Tc=13.6 min   CN=77   Runoff=14.28 cfs  1.303 af

Peak Elev=5.07'  Storage=5,161 cf   Inflow=3.34 cfs  0.250 afPond 10P: Wet Pool 1
   Primary=1.71 cfs  0.250 af   Secondary=0.00 cfs  0.000 af   Outflow=1.71 cfs  0.250 af

Peak Elev=5.45'  Storage=15,266 cf   Inflow=14.32 cfs  1.303 afPond 13P: Wet Pool 2
   Primary=11.05 cfs  1.303 af   Secondary=0.00 cfs  0.000 af   Outflow=11.05 cfs  1.303 af

Peak Elev=4.09'  Storage=1,823 cf   Inflow=3.32 cfs  0.250 afPond 14P: Forebay 1
   Outflow=3.34 cfs  0.250 af

Peak Elev=4.21'  Storage=2,570 cf   Inflow=14.28 cfs  1.303 afPond 16P: Forebay 2
   Outflow=14.32 cfs  1.303 af

Total Runoff Area = 24.350 ac   Runoff Volume = 5.609 af   Average Runoff Depth = 2.76"
99.79% Pervious = 24.300 ac     0.21% Impervious = 0.050 ac
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Summary for Subcatchment 6S: Basin 4 - existing

Runoff = 12.97 cfs @ 12.19 hrs,  Volume= 1.186 af,  Depth= 2.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

1.550 70 Woods, Good, HSG C Rural open/forest
3.170 74 Pasture/grassland/range, Good, HSG C Rural open/forest
0.270 89 Gravel roads, HSG C Industrial General

4.990 74 Weighted Average
4.990 100.00% Pervious Area

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

11.4 300 0.0900 0.44 Sheet Flow, 
Range   n= 0.130   P2= 3.30"

2.2 290 0.2000 2.24 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.6 590 Total

Pollutant Loading for 2.85" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.270 Industrial General 26.00 0.06 0.69
4.720 Rural open/forest 155.55 0.34 5.43

4.990 Total 181.55 0.39 6.12
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Subcatchment 6S: Basin 4 - existing
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=4.990 ac

Runoff Volume=1.186 af

Runoff Depth=2.85"

Flow Length=590'

Tc=13.6 min

CN=74

12.97 cfs
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Summary for Subcatchment 13S: Basin 1A - existing

Runoff = 0.78 cfs @ 12.11 hrs,  Volume= 0.060 af,  Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

0.290 70 Woods, Good, HSG C Rural open/forest

0.290 100.00% Pervious Area

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

7.6 88 0.2000 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

Pollutant Loading for 2.49" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.290 Rural open/forest 8.35 0.02 0.29

0.290 Total 8.35 0.02 0.29
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=0.290 ac

Runoff Volume=0.060 af

Runoff Depth=2.49"

Flow Length=88'

Slope=0.2000 '/'

Tc=7.6 min

CN=70

0.78 cfs
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Summary for Subcatchment 14S: Basin 1A - post construction

Area to drain to Pond 1.

Runoff = 1.39 cfs @ 12.09 hrs,  Volume= 0.105 af,  Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

0.290 89 Gravel roads, HSG C Driveway

0.290 100.00% Pervious Area

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

0.6 88 0.1000 2.59 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.3 150 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

0.9 238 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 4.35" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.290 Driveway 49.44 0.16 0.60

0.290 Total 49.44 0.16 0.60
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Subcatchment 14S: Basin 1A - post construction
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=0.290 ac

Runoff Volume=0.105 af

Runoff Depth=4.35"

Flow Length=238'

Tc=6.0 min

CN=89

1.39 cfs
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Summary for Subcatchment 15S: Basin 1B

Area to be diverted around development via ditch.

Runoff = 6.83 cfs @ 12.37 hrs,  Volume= 0.810 af,  Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

3.900 70 Woods, Good, HSG C Rural open/forest

3.900 100.00% Pervious Area

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

20.3 300 0.2000 0.25 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

5.2 642 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.5 942 Total

Pollutant Loading for 2.49" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

3.900 Rural open/forest 112.30 0.24 3.92

3.900 Total 112.30 0.24 3.92
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Subcatchment 15S: Basin 1B
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=3.900 ac

Runoff Volume=0.810 af

Runoff Depth=2.49"

Flow Length=942'

Tc=25.5 min

CN=70

6.83 cfs
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Summary for Subcatchment 16S: Basin 2B

Area to be diverted around development area via ditch and pipes.

Runoff = 9.39 cfs @ 12.30 hrs,  Volume= 1.026 af,  Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

4.940 70 Woods, Good, HSG C Rural open/forest

4.940 100.00% Pervious Area

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

18.5 300 0.2500 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.5 370 0.2500 2.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

21.0 670 Total

Pollutant Loading for 2.49" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

4.940 Rural open/forest 142.25 0.31 4.96

4.940 Total 142.25 0.31 4.96
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Subcatchment 16S: Basin 2B
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=4.940 ac

Runoff Volume=1.026 af

Runoff Depth=2.49"

Flow Length=670'

Slope=0.2500 '/'

Tc=21.0 min

CN=70

9.39 cfs
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Summary for Subcatchment 17S: Basin 2A - existing

Runoff = 0.63 cfs @ 12.10 hrs,  Volume= 0.046 af,  Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

0.220 70 Woods, Good, HSG C Rural open/forest

0.220 100.00% Pervious Area

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

2.1 20 0.2500 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.1 20 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 2.49" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.220 Rural open/forest 6.33 0.01 0.22

0.220 Total 6.33 0.01 0.22

Subcatchment 17S: Basin 2A - existing
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=0.220 ac

Runoff Volume=0.046 af

Runoff Depth=2.49"

Flow Length=20'

Slope=0.2500 '/'

Tc=6.0 min

CN=70

0.63 cfs
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Summary for Subcatchment 18S: Basin 2A - post construction

Area to drain to Water Quality Swale.

Runoff = 1.06 cfs @ 12.09 hrs,  Volume= 0.080 af,  Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

0.220 89 Gravel roads, HSG C Driveway

0.220 100.00% Pervious Area

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

0.4 20 0.0100 0.77 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.8 450 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

1.2 470 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 4.35" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.220 Driveway 37.51 0.12 0.46

0.220 Total 37.51 0.12 0.46
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Subcatchment 18S: Basin 2A - post construction
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=0.220 ac

Runoff Volume=0.080 af

Runoff Depth=4.35"

Flow Length=470'

Tc=6.0 min

CN=89

1.06 cfs
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Summary for Subcatchment 19S: Basin 3B

Area to be diverted around development area via ditch and pipes.

Runoff = 7.89 cfs @ 12.33 hrs,  Volume= 0.890 af,  Depth= 2.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

3.220 70 Woods, Good, HSG C Rural open/forest
0.920 74 Pasture/grassland/range, Good, HSG C Rural open/forest

4.140 71 Weighted Average
4.140 100.00% Pervious Area

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

20.9 300 0.0670 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

1.9 281 0.2500 2.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

22.8 581 Total

Pollutant Loading for 2.58" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

4.140 Rural open/forest 123.44 0.27 4.31

4.140 Total 123.44 0.27 4.31
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Subcatchment 19S: Basin 3B
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=4.140 ac

Runoff Volume=0.890 af

Runoff Depth=2.58"

Flow Length=581'

Tc=22.8 min

CN=71

7.89 cfs
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Summary for Subcatchment 20S: Basin 3A - existing

Runoff = 0.54 cfs @ 12.10 hrs,  Volume= 0.039 af,  Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

0.190 70 Woods, Good, HSG C Rural open/forest

0.190 100.00% Pervious Area

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

2.1 20 0.2500 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.1 20 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 2.49" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.190 Rural open/forest 5.47 0.01 0.19

0.190 Total 5.47 0.01 0.19

Subcatchment 20S: Basin 3A - existing
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=0.190 ac

Runoff Volume=0.039 af

Runoff Depth=2.49"

Flow Length=20'

Slope=0.2500 '/'

Tc=6.0 min

CN=70

0.54 cfs
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Summary for Subcatchment 21S: Basin 3A - post construction

Area to drain to Water Quality Swale.

Runoff = 0.86 cfs @ 12.09 hrs,  Volume= 0.065 af,  Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

0.180 89 Gravel roads, HSG C Driveway

0.180 100.00% Pervious Area

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

0.4 20 0.0100 0.77 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.7 400 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

1.1 420 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 4.35" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.180 Driveway 30.69 0.10 0.37

0.180 Total 30.69 0.10 0.37



Type III 24-hr 25-Year  Rainfall=5.60"Wind-Prospect Rev 2011-03-05
  Printed  3/7/2011Prepared by Zapata Inc.

Page 80HydroCAD® 9.10  s/n 06522  © 2010 HydroCAD Software Solutions LLC

Subcatchment 21S: Basin 3A - post construction
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=0.180 ac

Runoff Volume=0.065 af

Runoff Depth=4.35"

Flow Length=420'

Tc=6.0 min

CN=89

0.86 cfs
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Summary for Subcatchment 22S: Basin 4 - post construction

Area to drain to Water Quality Swales.

Runoff = 14.28 cfs @ 12.19 hrs,  Volume= 1.303 af,  Depth= 3.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year  Rainfall=5.60"

Area (ac) CN Description Land Use

4.050 74 Pasture/grassland/range, Good, HSG C Rural open/forest
0.270 89 Gravel roads, HSG C Industrial General
0.620 89 Gravel roads, HSG C Driveway
0.050 98 Unconnected roofs, HSG C Commercial Roof

4.990 77 Weighted Average
4.940 99.00% Pervious Area
0.050 1.00% Impervious Area
0.050 100.00% Unconnected

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

11.4 300 0.0900 0.44 Sheet Flow, 
Range   n= 0.130   P2= 3.30"

2.2 290 0.2000 2.24 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.6 590 Total

Pollutant Loading for 3.13" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.050 Commercial Roof 0.32 0.00 0.07
0.620 Driveway 76.14 0.25 0.92
0.270 Industrial General 28.56 0.06 0.76
4.050 Rural open/forest 146.61 0.32 5.12

4.990 Total 251.63 0.63 6.88
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Subcatchment 22S: Basin 4 - post construction
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Type III 24-hr 25-Year

Rainfall=5.60"

Runoff Area=4.990 ac

Runoff Volume=1.303 af

Runoff Depth=3.13"

Flow Length=590'

Tc=13.6 min

CN=77

14.28 cfs
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Summary for Pond 10P: Wet Pool 1

Pond for Basins 1, 2, & 3

[81] Warning: Exceeded Pond 14P by 1.01' @ 12.25 hrs

Inflow Area = 0.690 ac, 0.00% Impervious,  Inflow Depth = 4.35"    for  25-Year event
Inflow = 3.34 cfs @ 12.10 hrs,  Volume= 0.250 af
Outflow = 1.71 cfs @ 12.25 hrs,  Volume= 0.250 af,  Atten= 49%,  Lag= 9.0 min
Primary = 1.71 cfs @ 12.25 hrs,  Volume= 0.250 af
Secondary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 1,564 sf   Storage= 3,208 cf
Peak Elev= 5.07' @ 12.25 hrs   Surf.Area= 2,062 sf   Storage= 5,161 cf   (1,953 cf above start)

Plug-Flow detention time= 182.4 min calculated for 0.176 af (70% of inflow)
Center-of-Mass det. time= 28.8 min ( 820.2 - 791.5 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 7,259 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 220 0 0
1.00 448 334 334
2.00 748 598 932
3.00 1,120 934 1,866
4.00 1,564 1,342 3,208
5.00 2,032 1,798 5,006
6.00 2,474 2,253 7,259

Device Routing     Invert Outlet Devices

#1 Primary 4.00' 6.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#2 Secondary 5.25' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.75   
Width (feet)  10.00  10.00   

Primary OutFlow  Max=1.71 cfs @ 12.25 hrs  HW=5.07'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.71 cfs @ 4.35 fps)

Secondary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=4.00'   (Free Discharge)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Pond 10P: Wet Pool 1
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Inflow Area=0.690 ac

Peak Elev=5.07'

Storage=5,161 cf

3.34 cfs

1.71 cfs

1.71 cfs

0.00 cfs
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Summary for Pond 13P: Wet Pool 2

Pond for Basin 4.

[81] Warning: Exceeded Pond 16P by 1.27' @ 12.35 hrs

Inflow Area = 4.990 ac, 1.00% Impervious,  Inflow Depth = 3.13"    for  25-Year event
Inflow = 14.32 cfs @ 12.20 hrs,  Volume= 1.303 af
Outflow = 11.05 cfs @ 12.32 hrs,  Volume= 1.303 af,  Atten= 23%,  Lag= 7.4 min
Primary = 11.05 cfs @ 12.32 hrs,  Volume= 1.303 af
Secondary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 3,608 sf   Storage= 9,176 cf
Peak Elev= 5.45' @ 12.32 hrs   Surf.Area= 4,660 sf   Storage= 15,266 cf   (6,090 cf above start)

Plug-Flow detention time= 116.1 min calculated for 1.092 af (84% of inflow)
Center-of-Mass det. time= 17.0 min ( 849.3 - 832.3 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 17,850 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 1,160 0 0
1.00 1,664 1,412 1,412
2.00 2,240 1,952 3,364
3.00 2,888 2,564 5,928
4.00 3,608 3,248 9,176
5.00 4,350 3,979 13,155
6.00 5,040 4,695 17,850

Device Routing     Invert Outlet Devices

#1 Secondary 5.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  11.00  11.00   

#2 Primary 4.00' 12.0" Vert. Orifice/Grate X 3.00    C= 0.600   

Primary OutFlow  Max=11.01 cfs @ 12.32 hrs  HW=5.44'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 11.01 cfs @ 4.67 fps)

Secondary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=4.00'   (Free Discharge)
1=Custom Weir/Orifice  ( Controls 0.00 cfs)



Type III 24-hr 25-Year  Rainfall=5.60"Wind-Prospect Rev 2011-03-05
  Printed  3/7/2011Prepared by Zapata Inc.

Page 86HydroCAD® 9.10  s/n 06522  © 2010 HydroCAD Software Solutions LLC

Pond 13P: Wet Pool 2
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Inflow Area=4.990 ac

Peak Elev=5.45'

Storage=15,266 cf

14.32 cfs

11.05 cfs

11.05 cfs

0.00 cfs
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Summary for Pond 14P: Forebay 1

Pond for Basins 1, 2, & 3

[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 0.690 ac, 0.00% Impervious,  Inflow Depth = 4.35"    for  25-Year event
Inflow = 3.32 cfs @ 12.09 hrs,  Volume= 0.250 af
Outflow = 3.34 cfs @ 12.10 hrs,  Volume= 0.250 af,  Atten= 0%,  Lag= 0.4 min
Primary = 3.34 cfs @ 12.10 hrs,  Volume= 0.250 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 986 sf   Storage= 1,712 cf
Peak Elev= 4.09' @ 12.10 hrs   Surf.Area= 1,022 sf   Storage= 1,823 cf   (111 cf above start)

Plug-Flow detention time= 104.6 min calculated for 0.211 af (84% of inflow)
Center-of-Mass det. time= 1.0 min ( 791.5 - 790.5 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 4,429 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 50 0 0
1.00 176 113 113
2.00 374 275 388
3.00 644 509 897
4.00 986 815 1,712
5.00 1,368 1,177 2,889
6.00 1,712 1,540 4,429

Device Routing     Invert Outlet Devices

#1 Primary 4.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  34.00  40.00  46.00   

Primary OutFlow  Max=3.21 cfs @ 12.10 hrs  HW=4.09'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 3.21 cfs @ 1.00 fps)
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Pond 14P: Forebay 1
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Inflow Area=0.690 ac

Peak Elev=4.09'

Storage=1,823 cf

3.32 cfs

3.34 cfs
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Summary for Pond 16P: Forebay 2

Pond for Basin 4.

[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 4.990 ac, 1.00% Impervious,  Inflow Depth = 3.13"    for  25-Year event
Inflow = 14.28 cfs @ 12.19 hrs,  Volume= 1.303 af
Outflow = 14.32 cfs @ 12.20 hrs,  Volume= 1.303 af,  Atten= 0%,  Lag= 0.3 min
Primary = 14.32 cfs @ 12.20 hrs,  Volume= 1.303 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 1,232 sf   Storage= 2,264 cf
Peak Elev= 4.21' @ 12.20 hrs   Surf.Area= 1,321 sf   Storage= 2,570 cf   (306 cf above start)

Plug-Flow detention time= 32.6 min calculated for 1.249 af (96% of inflow)
Center-of-Mass det. time= 0.7 min ( 832.3 - 831.7 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 5,538 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 80 0 0
1.00 260 170 170
2.00 512 386 556
3.00 836 674 1,230
4.00 1,232 1,034 2,264
5.00 1,650 1,441 3,705
6.00 2,016 1,833 5,538

Device Routing     Invert Outlet Devices

#1 Primary 4.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  44.00  50.00  56.00   

Primary OutFlow  Max=14.18 cfs @ 12.20 hrs  HW=4.21'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 14.18 cfs @ 1.50 fps)
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Pond 16P: Forebay 2
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Inflow Area=4.990 ac

Peak Elev=4.21'

Storage=2,570 cf

14.28 cfs

14.32 cfs
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Time span=1.00-48.00 hrs, dt=0.05 hrs, 941 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=4.990 ac   0.00% Impervious   Runoff Depth=4.13"Subcatchment 6S: Basin 4 - existing
   Flow Length=590'   Tc=13.6 min   CN=74   Runoff=18.82 cfs  1.717 af

Runoff Area=0.290 ac   0.00% Impervious   Runoff Depth=3.70"Subcatchment 13S: Basin 1A - existing
   Flow Length=88'   Slope=0.2000 '/'   Tc=7.6 min   CN=70   Runoff=1.18 cfs  0.089 af

Runoff Area=0.290 ac   0.00% Impervious   Runoff Depth=5.81"Subcatchment 14S: Basin 1A - post 
   Flow Length=238'   Tc=6.0 min   CN=89   Runoff=1.83 cfs  0.140 af

Runoff Area=3.900 ac   0.00% Impervious   Runoff Depth=3.70"Subcatchment 15S: Basin 1B
   Flow Length=942'   Tc=25.5 min   CN=70   Runoff=10.25 cfs  1.203 af

Runoff Area=4.940 ac   0.00% Impervious   Runoff Depth=3.70"Subcatchment 16S: Basin 2B
   Flow Length=670'   Slope=0.2500 '/'   Tc=21.0 min   CN=70   Runoff=14.10 cfs  1.524 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=3.70"Subcatchment 17S: Basin 2A - existing
   Flow Length=20'   Slope=0.2500 '/'   Tc=6.0 min   CN=70   Runoff=0.94 cfs  0.068 af

Runoff Area=0.220 ac   0.00% Impervious   Runoff Depth=5.81"Subcatchment 18S: Basin 2A - post 
   Flow Length=470'   Tc=6.0 min   CN=89   Runoff=1.39 cfs  0.106 af

Runoff Area=4.140 ac   0.00% Impervious   Runoff Depth=3.81"Subcatchment 19S: Basin 3B
   Flow Length=581'   Tc=22.8 min   CN=71   Runoff=11.76 cfs  1.314 af

Runoff Area=0.190 ac   0.00% Impervious   Runoff Depth=3.70"Subcatchment 20S: Basin 3A - existing
   Flow Length=20'   Slope=0.2500 '/'   Tc=6.0 min   CN=70   Runoff=0.81 cfs  0.059 af

Runoff Area=0.180 ac   0.00% Impervious   Runoff Depth=5.81"Subcatchment 21S: Basin 3A - post 
   Flow Length=420'   Tc=6.0 min   CN=89   Runoff=1.14 cfs  0.087 af

Runoff Area=4.990 ac   1.00% Impervious   Runoff Depth=4.46"Subcatchment 22S: Basin 4 - post 
   Flow Length=590'   Tc=13.6 min   CN=77   Runoff=20.25 cfs  1.853 af

Peak Elev=5.33'  Storage=5,758 cf   Inflow=4.35 cfs  0.334 afPond 10P: Wet Pool 1
   Primary=1.97 cfs  0.326 af   Secondary=0.81 cfs  0.007 af   Outflow=2.78 cfs  0.334 af

Peak Elev=5.79'  Storage=16,887 cf   Inflow=20.29 cfs  1.853 afPond 13P: Wet Pool 2
   Primary=12.91 cfs  1.771 af   Secondary=5.78 cfs  0.081 af   Outflow=18.69 cfs  1.853 af

Peak Elev=4.11'  Storage=1,844 cf   Inflow=4.36 cfs  0.334 afPond 14P: Forebay 1
   Outflow=4.35 cfs  0.334 af

Peak Elev=4.27'  Storage=2,650 cf   Inflow=20.25 cfs  1.853 afPond 16P: Forebay 2
   Outflow=20.29 cfs  1.853 af

Total Runoff Area = 24.350 ac   Runoff Volume = 8.160 af   Average Runoff Depth = 4.02"
99.79% Pervious = 24.300 ac     0.21% Impervious = 0.050 ac
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Summary for Subcatchment 6S: Basin 4 - existing

Runoff = 18.82 cfs @ 12.19 hrs,  Volume= 1.717 af,  Depth= 4.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

1.550 70 Woods, Good, HSG C Rural open/forest
3.170 74 Pasture/grassland/range, Good, HSG C Rural open/forest
0.270 89 Gravel roads, HSG C Industrial General

4.990 74 Weighted Average
4.990 100.00% Pervious Area

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

11.4 300 0.0900 0.44 Sheet Flow, 
Range   n= 0.130   P2= 3.30"

2.2 290 0.2000 2.24 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.6 590 Total

Pollutant Loading for 4.13" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.270 Industrial General 37.65 0.08 1.00
4.720 Rural open/forest 225.26 0.49 7.86

4.990 Total 262.90 0.57 8.87
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Subcatchment 6S: Basin 4 - existing
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=4.990 ac

Runoff Volume=1.717 af

Runoff Depth=4.13"

Flow Length=590'

Tc=13.6 min

CN=74

18.82 cfs
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Summary for Subcatchment 13S: Basin 1A - existing

Runoff = 1.18 cfs @ 12.11 hrs,  Volume= 0.089 af,  Depth= 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

0.290 70 Woods, Good, HSG C Rural open/forest

0.290 100.00% Pervious Area

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

7.6 88 0.2000 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

Pollutant Loading for 3.70" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.290 Rural open/forest 12.41 0.03 0.43

0.290 Total 12.41 0.03 0.43

Subcatchment 13S: Basin 1A - existing
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=0.290 ac

Runoff Volume=0.089 af

Runoff Depth=3.70"

Flow Length=88'

Slope=0.2000 '/'

Tc=7.6 min

CN=70

1.18 cfs
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Summary for Subcatchment 14S: Basin 1A - post construction

Area to drain to Pond 1.

Runoff = 1.83 cfs @ 12.09 hrs,  Volume= 0.140 af,  Depth= 5.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

0.290 89 Gravel roads, HSG C Driveway

0.290 100.00% Pervious Area

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

0.6 88 0.1000 2.59 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.3 150 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

0.9 238 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 5.81" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.290 Driveway 66.01 0.21 0.80

0.290 Total 66.01 0.21 0.80
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Subcatchment 14S: Basin 1A - post construction
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=0.290 ac

Runoff Volume=0.140 af

Runoff Depth=5.81"

Flow Length=238'

Tc=6.0 min

CN=89

1.83 cfs
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Summary for Subcatchment 15S: Basin 1B

Area to be diverted around development via ditch.

Runoff = 10.25 cfs @ 12.36 hrs,  Volume= 1.203 af,  Depth= 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

3.900 70 Woods, Good, HSG C Rural open/forest

3.900 100.00% Pervious Area

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

20.3 300 0.2000 0.25 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

5.2 642 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

25.5 942 Total

Pollutant Loading for 3.70" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

3.900 Rural open/forest 166.85 0.36 5.82

3.900 Total 166.85 0.36 5.82
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Subcatchment 15S: Basin 1B
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=3.900 ac

Runoff Volume=1.203 af

Runoff Depth=3.70"

Flow Length=942'

Tc=25.5 min

CN=70

10.25 cfs
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Summary for Subcatchment 16S: Basin 2B

Area to be diverted around development area via ditch and pipes.

Runoff = 14.10 cfs @ 12.30 hrs,  Volume= 1.524 af,  Depth= 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

4.940 70 Woods, Good, HSG C Rural open/forest

4.940 100.00% Pervious Area

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

18.5 300 0.2500 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.5 370 0.2500 2.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

21.0 670 Total

Pollutant Loading for 3.70" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

4.940 Rural open/forest 211.34 0.46 7.38

4.940 Total 211.34 0.46 7.38
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Subcatchment 16S: Basin 2B
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=4.940 ac

Runoff Volume=1.524 af

Runoff Depth=3.70"

Flow Length=670'

Slope=0.2500 '/'

Tc=21.0 min

CN=70

14.10 cfs
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Summary for Subcatchment 17S: Basin 2A - existing

Runoff = 0.94 cfs @ 12.09 hrs,  Volume= 0.068 af,  Depth= 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

0.220 70 Woods, Good, HSG C Rural open/forest

0.220 100.00% Pervious Area

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

2.1 20 0.2500 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.1 20 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 3.70" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.220 Rural open/forest 9.41 0.02 0.33

0.220 Total 9.41 0.02 0.33
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=0.220 ac

Runoff Volume=0.068 af

Runoff Depth=3.70"

Flow Length=20'

Slope=0.2500 '/'

Tc=6.0 min

CN=70

0.94 cfs
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Summary for Subcatchment 18S: Basin 2A - post construction

Area to drain to Water Quality Swale.

Runoff = 1.39 cfs @ 12.09 hrs,  Volume= 0.106 af,  Depth= 5.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

0.220 89 Gravel roads, HSG C Driveway

0.220 100.00% Pervious Area

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

0.4 20 0.0100 0.77 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.8 450 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

1.2 470 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 5.81" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.220 Driveway 50.07 0.16 0.61

0.220 Total 50.07 0.16 0.61
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Subcatchment 18S: Basin 2A - post construction
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=0.220 ac

Runoff Volume=0.106 af

Runoff Depth=5.81"

Flow Length=470'

Tc=6.0 min

CN=89

1.39 cfs
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Summary for Subcatchment 19S: Basin 3B

Area to be diverted around development area via ditch and pipes.

Runoff = 11.76 cfs @ 12.32 hrs,  Volume= 1.314 af,  Depth= 3.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

3.220 70 Woods, Good, HSG C Rural open/forest
0.920 74 Pasture/grassland/range, Good, HSG C Rural open/forest

4.140 71 Weighted Average
4.140 100.00% Pervious Area

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

20.9 300 0.0670 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.30"

1.9 281 0.2500 2.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

22.8 581 Total

Pollutant Loading for 3.81" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

4.140 Rural open/forest 182.19 0.39 6.36

4.140 Total 182.19 0.39 6.36
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Subcatchment 19S: Basin 3B
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=4.140 ac

Runoff Volume=1.314 af

Runoff Depth=3.81"

Flow Length=581'

Tc=22.8 min

CN=71

11.76 cfs
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Summary for Subcatchment 20S: Basin 3A - existing

Runoff = 0.81 cfs @ 12.09 hrs,  Volume= 0.059 af,  Depth= 3.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

0.190 70 Woods, Good, HSG C Rural open/forest

0.190 100.00% Pervious Area

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

2.1 20 0.2500 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

2.1 20 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 3.70" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.190 Rural open/forest 8.13 0.02 0.28

0.190 Total 8.13 0.02 0.28

Subcatchment 20S: Basin 3A - existing
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=0.190 ac

Runoff Volume=0.059 af

Runoff Depth=3.70"

Flow Length=20'

Slope=0.2500 '/'

Tc=6.0 min

CN=70

0.81 cfs



Type III 24-hr 100-Year  Rainfall=7.10"Wind-Prospect Rev 2011-03-05
  Printed  3/7/2011Prepared by Zapata Inc.

Page 107HydroCAD® 9.10  s/n 06522  © 2010 HydroCAD Software Solutions LLC

Summary for Subcatchment 21S: Basin 3A - post construction

Area to drain to Water Quality Swale.

Runoff = 1.14 cfs @ 12.09 hrs,  Volume= 0.087 af,  Depth= 5.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

0.180 89 Gravel roads, HSG C Driveway

0.180 100.00% Pervious Area

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

0.4 20 0.0100 0.77 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.7 400 0.0500 9.42 120.54 Channel Flow, 
Area= 12.8 sf  Perim= 26.0'  r= 0.49'
n= 0.022  Earth, clean & straight

1.1 420 Total,  Increased to minimum Tc = 6.0 min

Pollutant Loading for 5.81" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.180 Driveway 40.97 0.13 0.50

0.180 Total 40.97 0.13 0.50
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Subcatchment 21S: Basin 3A - post construction
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=0.180 ac

Runoff Volume=0.087 af

Runoff Depth=5.81"

Flow Length=420'

Tc=6.0 min

CN=89

1.14 cfs
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Summary for Subcatchment 22S: Basin 4 - post construction

Area to drain to Water Quality Swales.

Runoff = 20.25 cfs @ 12.19 hrs,  Volume= 1.853 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=7.10"

Area (ac) CN Description Land Use

4.050 74 Pasture/grassland/range, Good, HSG C Rural open/forest
0.270 89 Gravel roads, HSG C Industrial General
0.620 89 Gravel roads, HSG C Driveway
0.050 98 Unconnected roofs, HSG C Commercial Roof

4.990 77 Weighted Average
4.940 99.00% Pervious Area
0.050 1.00% Impervious Area
0.050 100.00% Unconnected

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

11.4 300 0.0900 0.44 Sheet Flow, 
Range   n= 0.130   P2= 3.30"

2.2 290 0.2000 2.24 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.6 590 Total

Pollutant Loading for 4.46" runoff

Area Land TSS TP TN
 (acres) Use  (pounds)  (pounds)  (pounds)

0.050 Commercial Roof 0.45 0.01 0.11
0.620 Driveway 108.31 0.35 1.31
0.270 Industrial General 40.62 0.09 1.08
4.050 Rural open/forest 208.56 0.45 7.28

4.990 Total 357.94 0.89 9.78
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Subcatchment 22S: Basin 4 - post construction
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Type III 24-hr 100-Year

Rainfall=7.10"

Runoff Area=4.990 ac

Runoff Volume=1.853 af

Runoff Depth=4.46"

Flow Length=590'

Tc=13.6 min

CN=77

20.25 cfs
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Summary for Pond 10P: Wet Pool 1

Pond for Basins 1, 2, & 3

[81] Warning: Exceeded Pond 14P by 1.25' @ 12.20 hrs

Inflow Area = 0.690 ac, 0.00% Impervious,  Inflow Depth = 5.81"    for  100-Year event
Inflow = 4.35 cfs @ 12.09 hrs,  Volume= 0.334 af
Outflow = 2.78 cfs @ 12.21 hrs,  Volume= 0.334 af,  Atten= 36%,  Lag= 7.1 min
Primary = 1.97 cfs @ 12.21 hrs,  Volume= 0.326 af
Secondary = 0.81 cfs @ 12.21 hrs,  Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 1,564 sf   Storage= 3,208 cf
Peak Elev= 5.33' @ 12.21 hrs   Surf.Area= 2,180 sf   Storage= 5,758 cf   (2,550 cf above start)

Plug-Flow detention time= 157.6 min calculated for 0.260 af (78% of inflow)
Center-of-Mass det. time= 26.6 min ( 810.3 - 783.7 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 7,259 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 220 0 0
1.00 448 334 334
2.00 748 598 932
3.00 1,120 934 1,866
4.00 1,564 1,342 3,208
5.00 2,032 1,798 5,006
6.00 2,474 2,253 7,259

Device Routing     Invert Outlet Devices

#1 Primary 4.00' 6.0" Vert. Orifice/Grate X 2.00    C= 0.600   
#2 Secondary 5.25' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  0.75   
Width (feet)  10.00  10.00   

Primary OutFlow  Max=1.96 cfs @ 12.21 hrs  HW=5.33'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.96 cfs @ 5.00 fps)

Secondary OutFlow  Max=0.71 cfs @ 12.21 hrs  HW=5.33'   (Free Discharge)
2=Custom Weir/Orifice  (Weir Controls 0.71 cfs @ 0.91 fps)
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Pond 10P: Wet Pool 1
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Inflow Area=0.690 ac

Peak Elev=5.33'

Storage=5,758 cf

4.35 cfs

2.78 cfs

1.97 cfs

0.81 cfs
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Summary for Pond 13P: Wet Pool 2

Pond for Basin 4.

[81] Warning: Exceeded Pond 16P by 1.54' @ 12.25 hrs

Inflow Area = 4.990 ac, 1.00% Impervious,  Inflow Depth = 4.46"    for  100-Year event
Inflow = 20.29 cfs @ 12.19 hrs,  Volume= 1.853 af
Outflow = 18.69 cfs @ 12.26 hrs,  Volume= 1.853 af,  Atten= 8%,  Lag= 4.2 min
Primary = 12.91 cfs @ 12.26 hrs,  Volume= 1.771 af
Secondary = 5.78 cfs @ 12.26 hrs,  Volume= 0.081 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 3,608 sf   Storage= 9,176 cf
Peak Elev= 5.79' @ 12.26 hrs   Surf.Area= 4,899 sf   Storage= 16,887 cf   (7,711 cf above start)

Plug-Flow detention time= 91.2 min calculated for 1.640 af (89% of inflow)
Center-of-Mass det. time= 14.9 min ( 837.1 - 822.2 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 17,850 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 1,160 0 0
1.00 1,664 1,412 1,412
2.00 2,240 1,952 3,364
3.00 2,888 2,564 5,928
4.00 3,608 3,248 9,176
5.00 4,350 3,979 13,155
6.00 5,040 4,695 17,850

Device Routing     Invert Outlet Devices

#1 Secondary 5.50' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  11.00  11.00   

#2 Primary 4.00' 12.0" Vert. Orifice/Grate X 3.00    C= 0.600   

Primary OutFlow  Max=12.85 cfs @ 12.26 hrs  HW=5.78'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 12.85 cfs @ 5.46 fps)

Secondary OutFlow  Max=5.46 cfs @ 12.26 hrs  HW=5.78'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 5.46 cfs @ 1.75 fps)
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Pond 13P: Wet Pool 2
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Inflow Area=4.990 ac

Peak Elev=5.79'

Storage=16,887 cf

20.29 cfs

18.69 cfs

12.91 cfs

5.78 cfs
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Summary for Pond 14P: Forebay 1

Pond for Basins 1, 2, & 3

Inflow Area = 0.690 ac, 0.00% Impervious,  Inflow Depth = 5.81"    for  100-Year event
Inflow = 4.36 cfs @ 12.09 hrs,  Volume= 0.334 af
Outflow = 4.35 cfs @ 12.09 hrs,  Volume= 0.334 af,  Atten= 0%,  Lag= 0.4 min
Primary = 4.35 cfs @ 12.09 hrs,  Volume= 0.334 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 986 sf   Storage= 1,712 cf
Peak Elev= 4.11' @ 12.09 hrs   Surf.Area= 1,029 sf   Storage= 1,844 cf   (132 cf above start)

Plug-Flow detention time= 88.9 min calculated for 0.295 af (88% of inflow)
Center-of-Mass det. time= 0.9 min ( 783.7 - 782.7 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 4,429 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 50 0 0
1.00 176 113 113
2.00 374 275 388
3.00 644 509 897
4.00 986 815 1,712
5.00 1,368 1,177 2,889
6.00 1,712 1,540 4,429

Device Routing     Invert Outlet Devices

#1 Primary 4.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  34.00  40.00  46.00   

Primary OutFlow  Max=4.16 cfs @ 12.09 hrs  HW=4.11'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 4.16 cfs @ 1.09 fps)
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Pond 14P: Forebay 1
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Inflow Area=0.690 ac

Peak Elev=4.11'

Storage=1,844 cf

4.36 cfs

4.35 cfs
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Summary for Pond 16P: Forebay 2

Pond for Basin 4.

[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 4.990 ac, 1.00% Impervious,  Inflow Depth = 4.46"    for  100-Year event
Inflow = 20.25 cfs @ 12.19 hrs,  Volume= 1.853 af
Outflow = 20.29 cfs @ 12.19 hrs,  Volume= 1.853 af,  Atten= 0%,  Lag= 0.3 min
Primary = 20.29 cfs @ 12.19 hrs,  Volume= 1.853 af

Routing by Stor-Ind method, Time Span= 1.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 4.00'   Surf.Area= 1,232 sf   Storage= 2,264 cf
Peak Elev= 4.27' @ 12.19 hrs   Surf.Area= 1,344 sf   Storage= 2,650 cf   (386 cf above start)

Plug-Flow detention time= 25.1 min calculated for 1.801 af (97% of inflow)
Center-of-Mass det. time= 0.6 min ( 822.2 - 821.6 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 5,538 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

0.00 80 0 0
1.00 260 170 170
2.00 512 386 556
3.00 836 674 1,230
4.00 1,232 1,034 2,264
5.00 1,650 1,441 3,705
6.00 2,016 1,833 5,538

Device Routing     Invert Outlet Devices

#1 Primary 4.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  44.00  50.00  56.00   

Primary OutFlow  Max=20.10 cfs @ 12.19 hrs  HW=4.27'   (Free Discharge)
1=Custom Weir/Orifice  (Weir Controls 20.10 cfs @ 1.68 fps)
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Pond 16P: Forebay 2
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Inflow Area=4.990 ac

Peak Elev=4.27'

Storage=2,650 cf

20.25 cfs

20.29 cfs


