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APPENDIX A 

Existing Stormwater Discharge Calculations 

  



EX-WS-A EX-WS-B EX-WS-C

EX DP 1

GILLOTTI ROAD

EX DP 3

18" PIPE

EX DP2

NORTHWEST

 WETLAND

Routing Diagram for Existing
Prepared by Langan Eng & Env Srvcs, Inc,  Printed 11/11/2020
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

5.700 69 50-75% Grass cover, Fair, HSG B  (EX-WS-A, EX-WS-B, EX-WS-C)

7.400 79 50-75% Grass cover, Fair, HSG C  (EX-WS-B)

5.170 98 Paved parking, HSG B  (EX-WS-B, EX-WS-C)

0.900 98 Paved parking, HSG C  (EX-WS-A)

2.290 60 Woods, Fair, HSG B  (EX-WS-B, EX-WS-C)

5.200 73 Woods, Fair, HSG C  (EX-WS-A, EX-WS-B)

26.660 78 TOTAL AREA
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Summary for Subcatchment EX-WS-A: 

Runoff = 20.85 cfs @ 12.27 hrs,  Volume= 2.176 af,  Depth> 3.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

0.900 98 Paved parking, HSG C
4.100 69 50-75% Grass cover, Fair, HSG B
1.900 73 Woods, Fair, HSG C

6.900 74 Weighted Average
6.000 86.96% Pervious Area
0.900 13.04% Impervious Area

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

7.0 45 0.0600 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

6.3 105 0.0600 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.5 55 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.0 270 0.0500 1.12 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.9 155 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 380 0.0150 6.98 8.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

19.6 1,010 Total
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Subcatchment EX-WS-A: 

Runoff

Hydrograph
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=6.900 ac

Runoff Volume=2.176 af

Runoff Depth>3.78"

Flow Length=1,010'

Tc=19.6 min

CN=74

20.85 cfs
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Summary for Subcatchment EX-WS-B: 

Runoff = 60.06 cfs @ 12.27 hrs,  Volume= 6.341 af,  Depth> 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

3.500 98 Paved parking, HSG B
2.240 60 Woods, Fair, HSG B
7.400 79 50-75% Grass cover, Fair, HSG C
1.200 69 50-75% Grass cover, Fair, HSG B
3.300 73 Woods, Fair, HSG C

17.640 79 Weighted Average
14.140 80.16% Pervious Area
3.500 19.84% Impervious Area

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

17.1 150 0.0100 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.2 50 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 170 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

20.0 370 Total

Subcatchment EX-WS-B: 

Runoff

Hydrograph
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=17.640 ac

Runoff Volume=6.341 af

Runoff Depth>4.31"

Flow Length=370'

Tc=20.0 min

CN=79

60.06 cfs
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Summary for Subcatchment EX-WS-C: 

Runoff = 11.76 cfs @ 12.13 hrs,  Volume= 1.020 af,  Depth> 5.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

1.670 98 Paved parking, HSG B
0.050 60 Woods, Fair, HSG B
0.400 69 50-75% Grass cover, Fair, HSG B

2.120 92 Weighted Average
0.450 21.23% Pervious Area
1.670 78.77% Impervious Area

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

4.3 10 0.0100 0.04 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.4 20 0.0100 0.10 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 120 0.0600 2.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

0.7 240 0.0800 5.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

9.3 390 Total

Subcatchment EX-WS-C: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=2.120 ac

Runoff Volume=1.020 af

Runoff Depth>5.77"

Flow Length=390'

Tc=9.3 min

CN=92

11.76 cfs
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Summary for Reach EX DP 1: GILLOTTI ROAD

Inflow Area = 6.900 ac, 13.04% Impervious,  Inflow Depth > 3.78"    for  25 yr event
Inflow = 20.85 cfs @ 12.27 hrs,  Volume= 2.176 af
Outflow = 20.85 cfs @ 12.27 hrs,  Volume= 2.176 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach EX DP 1: GILLOTTI ROAD
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Inflow Area=6.900 ac

20.85 cfs20.85 cfs
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Summary for Reach EX DP 3: 18" PIPE

Inflow Area = 2.120 ac, 78.77% Impervious,  Inflow Depth > 5.77"    for  25 yr event
Inflow = 11.76 cfs @ 12.13 hrs,  Volume= 1.020 af
Outflow = 11.76 cfs @ 12.13 hrs,  Volume= 1.020 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach EX DP 3: 18" PIPE
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Inflow Area=2.120 ac

11.76 cfs11.76 cfs
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Summary for Reach EX DP2: NORTHWEST WETLAND

Inflow Area = 17.640 ac, 19.84% Impervious,  Inflow Depth > 4.31"    for  25 yr event
Inflow = 60.06 cfs @ 12.27 hrs,  Volume= 6.341 af
Outflow = 60.06 cfs @ 12.27 hrs,  Volume= 6.341 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach EX DP2: NORTHWEST WETLAND
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Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=17.640 ac

60.06 cfs60.06 cfs



 

 

APPENDIX B 

Proposed Stormwater Discharge Calculations 

  



PR-WS-A1 PR-WS-A2 PR-WS-B1 PR-WS-B2 PR-WS-B3 PR-WS-B4

PR-WS-B5

PR-WS-C

PR DP 1

GILLOTTI ROAD

PR DP 3

18" PIPE

PR DP2

NORTHWEST

 WETLAND

1P 2P

3P 4P 5P

Routing Diagram for Proposed-revised
Prepared by Langan Eng & Env Srvcs, Inc,  Printed 11/11/2020

HydroCAD® 10.00-18  s/n 11011  © 2016 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.900 69 50-75% Grass cover, Fair, HSG B  (PR-WS-A2, PR-WS-B5)

5.340 79 50-75% Grass cover, Fair, HSG C  (PR-WS-B5)

3.470 61 >75% Grass cover, Good, HSG B  (PR-WS-A1, PR-WS-B2, PR-WS-B3, 

PR-WS-B4, PR-WS-C)

0.900 74 >75% Grass cover, Good, HSG C  (PR-WS-B1)

0.520 85 Green parking  (PR-WS-A2)

7.640 98 Paved parking, HSG B  (PR-WS-A2, PR-WS-B1, PR-WS-B2, PR-WS-B3, 

PR-WS-B4, PR-WS-B5, PR-WS-C)

0.700 98 Paved parking, HSG C  (PR-WS-A1)

2.290 60 Woods, Fair, HSG B  (PR-WS-B5, PR-WS-C)

3.900 73 Woods, Fair, HSG C  (PR-WS-A1, PR-WS-B5)

26.660 79 TOTAL AREA
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Summary for Subcatchment PR-WS-A1: 

Runoff = 8.23 cfs @ 12.27 hrs,  Volume= 0.859 af,  Depth> 3.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

0.700 98 Paved parking, HSG C
1.500 61 >75% Grass cover, Good, HSG B
0.600 73 Woods, Fair, HSG C

2.800 73 Weighted Average
2.100 75.00% Pervious Area
0.700 25.00% Impervious Area

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

12.2 90 0.0600 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

4.0 60 0.0600 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 90 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.6 280 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 380 0.0150 6.98 8.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Concrete pipe, finished

19.6 900 Total
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Subcatchment PR-WS-A1: 

Runoff
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=2.800 ac

Runoff Volume=0.859 af

Runoff Depth>3.68"

Flow Length=900'

Tc=19.6 min

CN=73

8.23 cfs
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Summary for Subcatchment PR-WS-A2: 

Runoff = 11.30 cfs @ 12.26 hrs,  Volume= 1.219 af,  Depth> 5.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

1.580 98 Paved parking, HSG B
0.600 69 50-75% Grass cover, Fair, HSG B

* 0.520 85 Green parking

2.700 89 Weighted Average
1.120 41.48% Pervious Area
1.580 58.52% Impervious Area

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

17.3 150 0.0250 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.5 30 0.0250 1.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 160 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 300 0.0100 5.26 6.46 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  Corrugated PE, smooth interior

19.2 640 Total
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Subcatchment PR-WS-A2: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=2.700 ac

Runoff Volume=1.219 af

Runoff Depth>5.42"

Flow Length=640'

Tc=19.2 min

CN=89

11.30 cfs
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Summary for Subcatchment PR-WS-B1: 

Runoff = 12.44 cfs @ 12.14 hrs,  Volume= 1.085 af,  Depth> 5.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

1.500 98 Paved parking, HSG B
0.900 74 >75% Grass cover, Good, HSG C

2.400 89 Weighted Average
0.900 37.50% Pervious Area
1.500 62.50% Impervious Area

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

9.2 150 0.1200 0.27 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.3 360 0.0100 4.54 3.56 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

10.5 510 Total

Subcatchment PR-WS-B1: 
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=2.400 ac

Runoff Volume=1.085 af

Runoff Depth>5.43"

Flow Length=510'

Tc=10.5 min

CN=89

12.44 cfs
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Summary for Subcatchment PR-WS-B2: 

Runoff = 1.35 cfs @ 12.14 hrs,  Volume= 0.111 af,  Depth> 4.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

0.150 98 Paved parking, HSG B
0.150 61 >75% Grass cover, Good, HSG B

0.300 80 Weighted Average
0.150 50.00% Pervious Area
0.150 50.00% Impervious Area

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

8.8 50 0.0150 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.9 60 0.0150 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

9.7 110 Total

Subcatchment PR-WS-B2: 
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=0.300 ac

Runoff Volume=0.111 af

Runoff Depth>4.43"

Flow Length=110'

Slope=0.0150 '/'

Tc=9.7 min

CN=80

1.35 cfs
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Summary for Subcatchment PR-WS-B3: 

Runoff = 10.47 cfs @ 12.23 hrs,  Volume= 1.053 af,  Depth> 4.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

1.600 98 Paved parking, HSG B
1.000 61 >75% Grass cover, Good, HSG B

2.600 84 Weighted Average
1.000 38.46% Pervious Area
1.600 61.54% Impervious Area

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

16.5 90 0.0100 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.5 220 0.0300 7.86 6.17 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

17.0 310 Total

Subcatchment PR-WS-B3: 
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=2.600 ac

Runoff Volume=1.053 af

Runoff Depth>4.86"

Flow Length=310'

Tc=17.0 min

CN=84

10.47 cfs
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Summary for Subcatchment PR-WS-B4: 

Runoff = 7.14 cfs @ 12.11 hrs,  Volume= 0.564 af,  Depth> 5.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

0.900 98 Paved parking, HSG B
0.400 61 >75% Grass cover, Good, HSG B

1.300 87 Weighted Average
0.400 30.77% Pervious Area
0.900 69.23% Impervious Area

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

6.9 30 0.0100 0.07 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

0.7 70 0.0300 1.58 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 30 0.0120 4.97 3.90 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

7.7 130 Total

Subcatchment PR-WS-B4: 
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=1.300 ac

Runoff Volume=0.564 af

Runoff Depth>5.20"

Flow Length=130'

Tc=7.7 min

CN=87

7.14 cfs
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Summary for Subcatchment PR-WS-B5: 

Runoff = 36.29 cfs @ 12.28 hrs,  Volume= 3.828 af,  Depth> 3.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

0.300 98 Paved parking, HSG B
2.240 60 Woods, Fair, HSG B
5.340 79 50-75% Grass cover, Fair, HSG C
1.300 69 50-75% Grass cover, Fair, HSG B
3.300 73 Woods, Fair, HSG C

12.480 73 Weighted Average
12.180 97.60% Pervious Area
0.300 2.40% Impervious Area

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

17.1 150 0.0100 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.2 50 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 170 0.0600 1.71 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

20.0 370 Total
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=12.480 ac

Runoff Volume=3.828 af

Runoff Depth>3.68"

Flow Length=370'

Tc=20.0 min

CN=73

36.29 cfs
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Summary for Subcatchment PR-WS-C: 

Runoff = 11.26 cfs @ 12.13 hrs,  Volume= 0.961 af,  Depth> 5.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr Rainfall=6.72"

Area (ac) CN Description

1.610 98 Paved parking, HSG B
0.050 60 Woods, Fair, HSG B
0.420 61 >75% Grass cover, Good, HSG B

2.080 90 Weighted Average
0.470 22.60% Pervious Area
1.610 77.40% Impervious Area

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

4.3 10 0.0100 0.04 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.4 20 0.0100 0.10 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.9 120 0.0600 2.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

0.7 240 0.0800 5.74 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

9.3 390 Total

Subcatchment PR-WS-C: 
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Type III 24-hr

25 yr Rainfall=6.72"

Runoff Area=2.080 ac

Runoff Volume=0.961 af

Runoff Depth>5.54"

Flow Length=390'

Tc=9.3 min

CN=90

11.26 cfs
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Summary for Reach PR DP 1: GILLOTTI ROAD

Inflow Area = 5.500 ac, 41.45% Impervious,  Inflow Depth > 4.47"    for  25 yr event
Inflow = 19.49 cfs @ 12.27 hrs,  Volume= 2.049 af
Outflow = 19.49 cfs @ 12.27 hrs,  Volume= 2.049 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach PR DP 1: GILLOTTI ROAD
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Inflow Area=5.500 ac
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Summary for Reach PR DP 3: 18" PIPE

Inflow Area = 2.080 ac, 77.40% Impervious,  Inflow Depth > 5.54"    for  25 yr event
Inflow = 11.26 cfs @ 12.13 hrs,  Volume= 0.961 af
Outflow = 11.26 cfs @ 12.13 hrs,  Volume= 0.961 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach PR DP 3: 18" PIPE
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Inflow Area=2.080 ac
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Summary for Reach PR DP2: NORTHWEST WETLAND

Inflow Area = 19.080 ac, 23.32% Impervious,  Inflow Depth > 4.09"    for  25 yr event
Inflow = 59.90 cfs @ 12.26 hrs,  Volume= 6.498 af
Outflow = 59.90 cfs @ 12.26 hrs,  Volume= 6.498 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach PR DP2: NORTHWEST WETLAND
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Inflow Area=19.080 ac
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Summary for Pond 1P: 

Inflow Area = 2.700 ac, 58.52% Impervious,  Inflow Depth > 5.42"    for  25 yr event
Inflow = 11.30 cfs @ 12.26 hrs,  Volume= 1.219 af
Outflow = 11.26 cfs @ 12.27 hrs,  Volume= 1.191 af,  Atten= 0%,  Lag= 0.8 min
Primary = 11.26 cfs @ 12.27 hrs,  Volume= 1.191 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 924.12' @ 12.27 hrs   Surf.Area= 0.051 ac   Storage= 0.169 af

Plug-Flow detention time= 55.8 min calculated for 1.188 af (97% of inflow)
Center-of-Mass det. time= 41.9 min ( 836.8 - 794.9 )

Volume Invert Avail.Storage Storage Description

#1A 918.70' 0.073 af 15.58'W x 141.93'L x 5.50'H Field A
0.279 af Overall - 0.097 af Embedded = 0.182 af  x 40.0% Voids

#2A 919.45' 0.097 af ADS_StormTech MC-3500 d +Cap  x 38  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
2 Rows of 19 Chambers
Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

0.170 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 919.50' 18.0"  Round Culvert   
L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 919.50' / 916.00'   S= 0.0583 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 923.30' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 919.50' 5.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=11.17 cfs @ 12.27 hrs  HW=924.12'   (Free Discharge)
1=Culvert  (Passes 11.17 cfs of 13.21 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 9.79 cfs @ 2.99 fps)
3=Orifice/Grate  (Orifice Controls 1.38 cfs @ 10.11 fps)
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Pond 1P: 
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Inflow Area=2.700 ac

Peak Elev=924.12'

Storage=0.169 af

11.30 cfs11.26 cfs



Type III 24-hr  25 yr Rainfall=6.72"Proposed-revised
  Printed  11/11/2020Prepared by Langan Eng & Env Srvcs, Inc

Page 18HydroCAD® 10.00-18  s/n 11011  © 2016 HydroCAD Software Solutions LLC

Summary for Pond 2P: 

Inflow Area = 2.400 ac, 62.50% Impervious,  Inflow Depth > 5.43"    for  25 yr event
Inflow = 12.44 cfs @ 12.14 hrs,  Volume= 1.085 af
Outflow = 9.80 cfs @ 12.23 hrs,  Volume= 1.075 af,  Atten= 21%,  Lag= 5.4 min
Primary = 9.80 cfs @ 12.23 hrs,  Volume= 1.075 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 927.54' @ 12.23 hrs   Surf.Area= 0.045 ac   Storage= 0.150 af

Plug-Flow detention time= 21.3 min calculated for 1.072 af (99% of inflow)
Center-of-Mass det. time= 15.1 min ( 802.8 - 787.7 )

Volume Invert Avail.Storage Storage Description

#1A 922.10' 0.070 af 23.25'W x 85.07'L x 5.75'H Field A
0.261 af Overall - 0.085 af Embedded = 0.176 af  x 40.0% Voids

#2A 923.10' 0.085 af ADS_StormTech MC-3500 d +Cap  x 33  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
3 Rows of 11 Chambers
Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

0.156 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 922.50' 15.0"  Round Culvert   
L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 922.50' / 921.40'   S= 0.0183 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 925.50' 5.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 922.50' 8.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=9.75 cfs @ 12.23 hrs  HW=927.50'   (Free Discharge)
1=Culvert  (Inlet Controls 9.75 cfs @ 7.95 fps)

2=Broad-Crested Rectangular Weir  (Passes < 46.83 cfs potential flow)
3=Orifice/Grate  (Passes < 3.63 cfs potential flow)
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Pond 2P: 
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Inflow Area=2.400 ac

Peak Elev=927.54'

Storage=0.150 af
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Summary for Pond 3P: 

Inflow Area = 0.300 ac, 50.00% Impervious,  Inflow Depth > 4.43"    for  25 yr event
Inflow = 1.35 cfs @ 12.14 hrs,  Volume= 0.111 af
Outflow = 1.34 cfs @ 12.15 hrs,  Volume= 0.101 af,  Atten= 0%,  Lag= 1.0 min
Primary = 1.34 cfs @ 12.15 hrs,  Volume= 0.101 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 927.62' @ 12.15 hrs   Surf.Area= 924 sf   Storage= 533 cf

Plug-Flow detention time= 64.2 min calculated for 0.101 af (91% of inflow)
Center-of-Mass det. time= 20.8 min ( 832.9 - 812.1 )

Volume Invert Avail.Storage Storage Description

#1 927.00' 1,450 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

927.00 800 0 0
928.00 1,000 900 900
928.50 1,200 550 1,450

Device Routing     Invert Outlet Devices

#1 Primary 923.00' 12.0"  Round Culvert   
L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 923.00' / 921.50'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 923.00' 6.0" Vert. Underdrain    C= 0.600   
#3 Device 1 928.00' 30.0" x 48.0" Horiz. Horiz. Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Device 2 927.00' 0.250 in/hr Exfiltration through bioretention media over Surface area   

  Phase-In= 0.01'   
#5 Primary 927.50' 162.0 deg x 10.0' long x 1.00' rise Overflow Weir   Cv= 2.47 (C= 3.09)   

Primary OutFlow  Max=1.33 cfs @ 12.15 hrs  HW=927.62'   (Free Discharge)
1=Culvert  (Passes 0.01 cfs of 6.06 cfs potential flow)

2=Underdrain  (Passes 0.01 cfs of 1.98 cfs potential flow)
4=Exfiltration through bioretention media  (Exfiltration Controls 0.01 cfs)

3=Horiz. Grate  ( Controls 0.00 cfs)
5=Overflow Weir  (Weir Controls 1.32 cfs @ 1.05 fps)
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Pond 3P: 
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Storage=533 cf
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Summary for Pond 4P: 

Inflow Area = 2.600 ac, 61.54% Impervious,  Inflow Depth > 4.86"    for  25 yr event
Inflow = 10.47 cfs @ 12.23 hrs,  Volume= 1.053 af
Outflow = 8.36 cfs @ 12.36 hrs,  Volume= 1.004 af,  Atten= 20%,  Lag= 8.1 min
Primary = 8.36 cfs @ 12.36 hrs,  Volume= 1.004 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 926.68' @ 12.36 hrs   Surf.Area= 0.057 ac   Storage= 0.168 af

Plug-Flow detention time= 50.4 min calculated for 1.004 af (95% of inflow)
Center-of-Mass det. time= 24.9 min ( 832.7 - 807.8 )

Volume Invert Avail.Storage Storage Description

#1A 922.00' 0.090 af 16.58'W x 150.10'L x 5.75'H Field A
0.329 af Overall - 0.102 af Embedded = 0.226 af  x 40.0% Voids

#2A 923.00' 0.102 af ADS_StormTech MC-3500 d +Cap  x 40  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
2 Rows of 20 Chambers
Cap Storage= +14.9 cf x 2 x 2 rows = 59.6 cf

0.193 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 923.30' 18.0"  Round Culvert   
L= 240.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 923.30' / 923.00'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.32 cfs @ 12.36 hrs  HW=926.66'   (Free Discharge)
1=Culvert  (Barrel Controls 8.32 cfs @ 4.71 fps)



Type III 24-hr  25 yr Rainfall=6.72"Proposed-revised
  Printed  11/11/2020Prepared by Langan Eng & Env Srvcs, Inc

Page 23HydroCAD® 10.00-18  s/n 11011  © 2016 HydroCAD Software Solutions LLC

Pond 4P: 
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Summary for Pond 5P: 

Inflow Area = 1.300 ac, 69.23% Impervious,  Inflow Depth > 5.20"    for  25 yr event
Inflow = 7.14 cfs @ 12.11 hrs,  Volume= 0.564 af
Outflow = 5.94 cfs @ 12.17 hrs,  Volume= 0.490 af,  Atten= 17%,  Lag= 3.6 min
Primary = 5.94 cfs @ 12.17 hrs,  Volume= 0.490 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 929.96' @ 12.17 hrs   Surf.Area= 0.035 ac   Storage= 0.094 af

Plug-Flow detention time= 92.5 min calculated for 0.489 af (87% of inflow)
Center-of-Mass det. time= 35.6 min ( 827.3 - 791.7 )

Volume Invert Avail.Storage Storage Description

#1A 925.80' 0.055 af 23.75'W x 64.06'L x 5.75'H Field A
0.201 af Overall - 0.063 af Embedded = 0.138 af  x 40.0% Voids

#2A 926.80' 0.063 af ADS_StormTech MC-3500 d +Cap  x 24  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
3 Rows of 8 Chambers
Cap Storage= +14.9 cf x 2 x 3 rows = 89.4 cf

0.118 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 925.50' 12.0"  Round Culvert   
L= 78.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 925.50' / 923.70'   S= 0.0231 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 929.00' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=5.92 cfs @ 12.17 hrs  HW=929.94'   (Free Discharge)
1=Culvert  (Inlet Controls 5.92 cfs @ 7.54 fps)

2=Broad-Crested Rectangular Weir  (Passes 5.92 cfs of 12.05 cfs potential flow)
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APPENDIX C 

NOAA Rainfall Data 
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Total Required Water Quality Volume Calculation Worksheet

Design Point(s):

P= 1.00

Subcatchment 

Number

Subcatchment 

Model Number

Total Area

(Acres)

Impervious Area

(Acres)

Percent 

Impervious

%

Rv
WQv

(ft
3
)

Description

1 1P 2.70 1.58 59% 0.58 5,652

Underground 

Infiltration 

System

2 2P 2.40 1.50 63% 0.61 5,336

Underground 

Infiltration 

System

3 3P 0.30 0.15 50% 0.50 545 Bioretention

4 4P 2.60 1.60 62% 0.60 5,699
Infiltration 

Trench

5 5P 1.30 0.90 69% 0.67 3,176
Infiltration 

Trench

9.30 5.73 62% 0.60 20,408 Subtotal 1

9.30 5.73 62% 0.60 20,408 WQv

Breakdown of Subcatchments

Subtotal

Total

inch

DP1, DP2, and DP3



Underground Infiltration System Worksheet

Design Point(s):

Subcatchment 

Number

Subcatchment 

Model Number

Total Area

(Acres)

Impervious 

Area

(Acres)

Percent 

Impervious

%

Rv
WQv

(ft
3

)

Precipitation

(in)
Description

1 1P 2.70 1.58 0.59 0.58 5,652 1.00
Underground 

Infiltration System

Design Volume 5,652 ft
3

Volume Provided 7,405 ft
3

Sizing √ OK

Storage Volume provided in underground infiltration system (not including 

pretreatment)

The underground infiltration system must provide storage equal to or greater 

than the WQv of the contributing area.

Size An Infiltration Basin

WQv

PR DP 1

Enter Site Data For Drainage Area to be Treated by Practice



Underground Infiltration System Worksheet

Design Point(s):

Subcatchment 

Number

Subcatchment 

Model Number

Total Area

(Acres)

Impervious 

Area

(Acres)

Percent 

Impervious

%

Rv
WQv

(ft
3

)

Precipitation

(in)
Description

2 2P 2.40 1.50 0.63 0.61 5,336 1.00
Underground 

Infiltration System

Design Volume 5,336 ft
3

Volume Provided 6,795 ft
3

Sizing √ OK

PR DP 2

Enter Site Data For Drainage Area to be Treated by Practice

Size An Infiltration Basin

WQv

Storage Volume provided in underground infiltration system (not including 

pretreatment)

The underground infiltration system must provide storage equal to or greater 

than the WQv of the contributing area.



Underground Infiltration System Worksheet

Design Point(s):

Subcatchment 

Number

Subcatchment 

Model Number

Total Area

(Acres)

Impervious 

Area

(Acres)

Percent 

Impervious

%

Rv
WQv

(ft
3

)

Precipitation

(in)
Description

5 5P 1.30 0.90 0.69 0.67 3,176 1.00 Infiltration Trench

Design Volume 3,176 ft
3

Volume Provided 5140.00 ft
3

Sizing √ OK

Enter Site Data For Drainage Area to be Treated by Practice

Size An Infiltration Basin

WQv

Storage Volume provided in underground infiltration system (not including 

pretreatment)

The underground infiltration system must provide storage equal to or greater 

than the WQv of the contributing area.

PR DP 2



Bioretention Worksheet

where: Af

WQv

df

hf

tf 

k

Design Point(s):

Subcatchment 

Number

Subcatchment 

Model Number

Total Area

(Acres)

Impervious 

Area

(Acres)

Percent 

Impervious

%

Rv
WQv

(ft
3

)

Precipitation

(in)
Description

3 3P 0.30 0.15 0.50 0.50 545 1.00 Bioretention

50% 0.50 545

ft
3

C

yes

545 ft
3

25% of WQv

136 ft
3

550 ft
3

 ft
3

--

df ft

k ft/day

hf ft

tf days

Af ft
2

8 ft

100 ft

800 ft
2

880 ft
3

3 ft

27 ft

50 ft

Required Surface Area (ft
2
)

Water Quality Volume (ft
3
)

Depth of the Soil Medium (ft)

Average height of water above the planter bed (ft)

The Design Time to Filter the Treatment Volume Through the Filter Media (days)

Hydraulic conductivity (ft/day)

Required Pretreatment Volume

Pretreatment Provided  

DP1, DP2, and DP3

Soil Group

Pretreatment techniques utilized Other

Pretreatment

WQv

Pretreatment Sizing

Actual Volume Provided

Determine Runoff Reduction

Determine Underdrain

Underdrain Gravel Bed With

Required length of underdrain

Provided length of underdain OK

Required Filter Area

2.5 ft to 4 ft

typically 0.25 ft

Bioretention Soil

2.00

Determine Actual Bioretention Area

Filter Width

Filter Length

Filter Area OK

(For use on HSG C or D Soils with underdrains)

Af=WQv*(df)/[k*(hf+df)(tf)]

Enter Site Data For Drainage Area to be Treated by Practice

Enter Impervious Area Reduced by Disconnection 

of Rooftops

<<WQv after adjusting for 

Disconnected Rooftops

Enter the portion of the WQv that is not reduced for all practices routed to this practice.

Soil Information

Using Underdrains? Okay

Calculate the Minimum Filter Area

545

2.5

0.5

0.25

495

WQv

Media Type

Depth of Soil Media

Hydraulic Conductivity

Average Height of Ponding

Filter Time










