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“Stormwater Management System (SMS) - A system that is
designed and constructed or implemented to control discharges
which are necessitated by rainfall events, incorporating
methods to collect, convey, store, absorb, inhibit, treat, use, or
reuse water to prevent or reduce flooding, over drainage,
environmental degradation, and water pollution or otherwise
affect the quantity and quality of discharges from the system.”
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4.0 EPA LID Stormwater Evaluation

The Environmental Protection Agency (EPA) has generated a user friendly program designed to assist
homeowners, landscapers, and local governments in expanding the use of green infrastructure. The program
provides a user-friendly interface that can easily integrate site characteristics such as local precipitation, soil
characteristics, natural terrain, and land cover to determine the effectiveness of a combination of LID SWMF
approaches. It has access to multiple national databases that link information associated with local precipitation
trends, soil characteristics, climate change data, as well as the cost to implement and maintain LID SWMFs. The
user can choose from multiple LID SWMFs and can change the design parameters such as depth and volume to
produce green infrastructure solutions.® The program allows users to compare pre-development runoff with

proposed post-development runoff at the touch of a button. It can also determine the effectiveness of multiple LID

SWMFs used within one site. To get started go to https://www.epa.gov/water-research/national-stormwater-

calculator and click on “Software and Documentation”.
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National Stormwater Calculator

Tool to help control runoff and promote the natural movement of water

EPA’s National Stormwater Calculator (SWC) is a software application that estimates the
annual amount of rainwater and frequency of runoff from a specific site. Estimates are based
on local soil conditions, land cover, and historic rainfall records. It is designed to be used by
anyone interested in reducing runoff from a property, including site developers, landscape
architects, urban planners, and homeowners.

The SWC accesses several national databases that provide soil, topography, rainfall, and
evaporation information for a chosen site. The user supplies information about the site’s land
cover and selects low impact development (LID) controls they would like to use. The LID
controls include seven green infrastructure practices.
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5 Environmental Protection Agency. PEA/6006F-13/095d. National Stormwater Calculator (SWC), Tools that help users control runoff to

promote the natural movement of water. September 2017. https://www.epa.gov/sites/production/files/2017-
09/documents/swc_technical factsheet update final 9-28-17.pdf
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Under “Desktop Version” click on “National Stormwater Calculator Version 1.2.0.1 (Zip)”.

Software and Documentation -

NOTICE: We have recently performed maintenance on the desktop application and suggest that you uninstall previous versions of the
desktop and install this new version, 1.2.0.1. The mobile web application version of the SWC is undergoing maintenance and is not
available at this time. We anticipate that it will be made available in summer 2018. We apologize for any inconvenience.

The SWC is available as a mobile web application that can be used on desktop devices and mobile devices, such as smartphones
and tablets, and is compatible with all operating systems. It works best with the following browsers: Microsoft Edge, Google
Chrome, Mozilla Firefox, and Apple Safari. The SWC is also available as a Windows-based desktop program that runs on any version
of Microsoft Windows with version 4 or higher of the .Net Framework installed. Both versions of the SWC require an internet

connection.

Disclaimer: Any mention of trade names, manufacturers, or products does not imply an endorsement by ERPA. EPA and its employees do
not endarse any commercial products, services, or enterprises.

Desktop Version

Date Title

I —
5,.’31f2018<- National Stormwater Calculator Version 1.2.0.1 (ZIP) (1 pg, 49 M8, 05/31,/2018)

. ing the update.
2. Download the ZIP file and move it to a desired folder and then unzip the file.
3. Right click on 'StormwaterCalculator.exe' and then select "Create Shortcut’,
4, Drag the shortcut onto your desktop and use it to launch the software.

5. For installation problems, contact your system administrator.
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2. Atthe bottom of the screen, open the zip file.

Software and Documentation o=

desktop and install this new version, 1.2.0.1. The mobile web application version of the SWC is undergoing maintenance and is not
available at this time. We anticipate that it will be made available in summer 2018. We apologize for any inconvenience.

The SWC is available as a mobile web application that can be used on desktop devices and mobile devices, such as smartphones
and tablets, and is compatible with all operating systems, It works best with the following browsers: Microsoft Edge, Google
Chrome, Mozilla Firefox, and Apple Safari, The SWC is also available as 3 Windows-based desktop program that runs on any version
of Microsoft Windows with version 4 or higher of the Net Framework installed. Both versions of the SWC require an internet
connection.

Disclaimer: Any mention of trade names, monufacturers, or products does not imply an endorsement by EPA. EPA and its employees do
not endorse any commerciol products, services, or enterprises.

Desktop Version

Date ‘mh

5/31/2018 | |National Stormwater Calculator Version 1.2.0.1 (ZIP} 18
1. If you have a previous version installed, you must uninstall it before installing the update.
2. Download the ZIP file and move it to a desired folder and then unzip the file.
3. Right click on 'StormwaterCalculator.exe’ and then select "Create Shortcut’,
4, Drag the shortcut onto your desktop and use it to launch the software,
5. For installation problems, contact your system administrator,

Mobile Version

‘ Date ‘ Title

9/28/2017 National Stormwater Calculator Mobile Web Application (Currently undergoing maintenance. See notice above.)

Documentation

Date Title

6/1/2018 Nationat Stormwater Calculator U

uide -Desktop Version 1.2.0.1

GKUROr 2D A
o

stormeater
oyl g yoon L stormwatercakulator_zp A

3. Open the zip file.

Documentati

Til
Always open files of this type

Show in folder

(n]

L stormwatercalculator....zip v EN stormwatercalculator.._.zip A

4. Open the folder that says “stormwatercalculator 1.2.0.1.
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Type |Cm'prusedin Password p... | Size Ratio

Date modified

stormwatercaiodator 1. 2.0. 1 File folder

5/23/2018 L.OZPM

5. Open the folder labeled “Stormwater Calculator”.

IOunu'!smdsiu

106 PM

6. Once the file opens, scroll down to the “StormwaterCalculator”.

Documents library
Stormwater Calculator

9/28/2018 8:56 AM
9/28/2018 8:56 AM

Application extension

Application
=] 9/28/2018 8:56 AM Application extension
|2 libGLESv2.dll 9/28/2018 8:56 AM Application extension

Date created: 5/22/2018 5:12PM

Name Date modified ~ Type Size

locales 9/28/2018 8:56 AM File folder

WWW 9/28/2018 8:56 AM File folder
| debug 9/28/2018 8:57 AM Text Document 2KB
|_| StormwaterCalculator.exe.config 9/28/2018 8:56 AM CONFIG File 7KB
% SWC_D4EMLite.dll 9/28/2018 8:56 AM Application extension 4,918K8B
%] swmmS.dll 9/28/2018 8:56 AM Application extension 461KB
1% veeorlib120.dll 9/28/2018 8:56 AM Application extension 243KB
|%| widevinecdmadapter.dil 9/28/2018 8:56 AM Application extension 179 KB

25,509 KB
74KB
1,626 KB

7.  When the following screen pops up, click on “Run”.

0Open File - Security Warning
The publisher could not be verified. Are you sure you want to
run this software?

@ Name: ...\Stormwater Calculator\StormwaterCalaulator.exe
Publisher: Unknown Publisher

Type: Application
From: \\ntranet.co.walton.fl.us\User Files\Board of Coun...

An ) G |

@ This file does not have a valid digital signature that verfies its

publisher. You should only run software from publishers you trust.
How can | decide what software to mun?
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8. The program will open to the following screen:

& National Stormwater Calculator

Ovenview | Location | Soil Type | Soil Drai

g¢ | Topography | Precipitation | Evap

jon | Climate Change | Land Cover | LID Controls | Results |

S E3

Wael to the EPA National
Stormwater Calculator

This calculator estimates the amount of
stormwater runoff generated from a land
parcel under different development and
control scenarios over a long-term period
of historical rainfall.

The analysis takes into account local soil
conditions, topography, land cover and
meteorology. Different types of low impact
development (LID) practices can be
employed to help capture and retain rainfall
on-site. Localized climate change scenarios
can also be analyzed.

Site information is provided to the
calculator using the tabbed pages listed
above. The Results page is where the site’s
runoff is computed and displayed.

This program was produced by the U.S.
Environmental Protection Agency and was
subject to both internal and external
technical review. Please check with local
authorities about whether and how it can
be used to support local stormwater

g goals and requi

b Bing

Release 1.2.0.1

CANADA

Road ~

Hudson 8ay

Lobrodor
Sea

Sorgasso Sea
Atlantic
Ocean
cusa
kAT

Canbbean 5ea

1000 km

18 M

BRAZ!E Tem

§ HERE. 220

Select the Location tab to begin analyzing a new site.

9. Click on the tab that says “Locations” at the top left corner of the program.

& Natic ~alculator

ion | Climate Change | Land Cover | LID Controls | Resuits |

Wel. to the EPA National
Stormwater Calculator

This calculator estimates the amount of
stormwater runoff generated from a land
parcel under different development and
control scenarios over a long-term period
of historical rainfall.

Gulf of
The analysis takes into account local soil Mk
conditions, topography, land cover and
meteorology. Different types of low impact
development (LID) practices can be
employed to help capture and retain rainfall
on-site. Localized climate change scenarios
can also be analyzed.

Site information is provided to the
calculator using the tabbed pages listed
above. The Results page is where the site's
runoff is computed and displayed.

This program was produced by the U.S.

Environmental Protection Agency and was

subject to both internal and external

technical review. Please check with local

authorities about whether and how it can

be used to support local stormwater
gement goals and requi

b Bing

Release 1.2.0.1

\ CANADA

E] Road ~

Lobrodor @

Sargasso Sea
Atlantic
Ocean

& A 2
ecuaoon N ) 500 miles 1000 km

&
"6 2018 HERE. © 2018 Microsot Corporation Terms

Select the Location tab to begin analyzing a new site.

10. Enter your address in the box that says “Search for address or zip code”.
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.?, National Stormwater Calculator

Ovenview Location | Soil Type | Soil Drai

T o [ =
9! Pogrepiny F P

ion | Climate Change | Land Cover | LID Controls | Results |

Site Name (Optional)

Searchfs S
< |31 coastal center bivd, santarosa b .\| .'

Site Locat e
40.-985

Site Area (acres - Optional)

Bring your site into view on the map
and then mark its exact location by
clicking the mouse pointer over it.

b Bing

Road ~

Hudson Bay
ulf of
bl J\ CANADA Lobrador
2 =
,—«v
H
Sargasso Sea
Atlanitic
Gtf of Ocean
Mexico
MEXICO cush
Tl |
GUATEMALA Canibbean Seo
iciracua
L ay VENEZUELA

\—L GUYANA [
cmousx:\/t/ Y/%f-’!‘— /

xu:?\__\? 500 miles 1007 kom
018 wEﬁ'E 82015 Mcrosch Corporation Terms

Locate the site on the map.

m Don’t forget to save you work periodically as you design your LID SWMF.

11. Once the program identifies your property, click on the “Soils Type” located next to the “Location” tab at
the top left corner of the screen.

T T —

o st 50

,l l P

ion | Climate Change | Land Cover | LID Controls | Results |

e

Site Name (Optional)

Search for an address or zip code:

I3l coastal center bivd, santa rosa b

Site Location (Latitude, Longitude)
[p037463,-86.18034

Site Area (acres - Optional)

10.0 3.

Open a previously saved site

Bring your site into view on the map

and then mark its exact location by
clicking the mouse pointer over it.

D Milier Rd

v
2

1O Miller RS

E Road ¥

®
S)

Padgett Park

Coustyy ¢,
¥ Contre Bivg
|
3
Community Way A

%
2
Bark Park =
F - “

< 331

&
&

ing

500 feet 200m
©2018 HERE. © 2013 Microsof Corporation Terms

Locate the site on the map.

Analyze s New Site  Save Current Site Exit :
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12. Now check the box next to “View soil survey data”. Once the soil map is displayed, check the circle next

to the type of soil at your location by matching the color on the map to the colored boxes.

& National Stormwater Calculator

Ovenview | Location Soil Type ISoil

: I' LI.

I E

ion | Climate Change | Land Cover | LID Controls | Results |

What type of soil is on your site?
W' View soil survey data
@ @ A-low runoff potential
@ € B- moderately low

O € C- moderately high

B © D - high runoff potential
When soil survey data is displayed

you can select a soil type directly
from the map.

Help

NS

Road ¥ _~

©
®
©

3Q HUINS

331)

250 foet wom
€ 7015 HERE. 8 2018 Werosdht Corporgtin Terms

Select a soil type for the site.

Analyze s New Site  Save Current Site  Exit .:

13. Click on the “Soil Drainage” tab located at the top of the screen.

S Natio o = [ B3
Ovenview | Location Sd{Type | Soil Drainage | Topbgraphy | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls | Results |
Wh f soil ? = ]
at type of soil is on your site? . R
N oad ¥ _~
W' View soil survey data
@ @ A-low runoff potential
@ © B-moderately low : @
O € C- moderately high =
—
B © D - high runoff potential >
- —
When soil survey data is displayed 7 ——
you can select a soil type directly
from the map. S
% =
Ny
Bark Park 3 =
y 2 331)
5
; ==y
=
¥ 290 fet Vol
b 8ing : G‘KSHEHEJ:O!BvosJ‘RWD%Zm
Help
Select 3 soil type for the site. Analyze a New Site Save Current Site  Exit .:

14. Check the box next to “View soil survey data” and identify which type of drainage characteristics are at

your location by matching the color on the map to the colored boxes. Then enter the numerical value in

the box provided. You can use the default value if the area is depicted in pink. Another option is to follow

the procedure presented in Section 2.4 to determine the soil characteristics provided in the Web Soil
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https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

Survey page. If you choose to use the web soil survey, remember to divide the initial value by a safety

factor of 2 before entering it into the box.

How fast does standing water
drain from your site (inches/hour)? E Road ~

F_(delt=40}

W View soil survey data

B <= 001 inches/hour

@ > 001 to <= 0.1 inches/hour
O > 01 to <= 10 inches/hour
B > linches/hour

When soil survey data is displayed

you can select a value directly from
the map.

15. Once you have this information, click on the tab at the top of the screen labeled “Topography”.

Describe your site's topography:
™ View soil survey data

@ € Flat 2% Slope)

E @ Moderately Flat (5% Slope)
O € Moderately Steep (10% Slope)
B C Steep (sbove 15% Slope)
When soil survey data is displayed

you can select a slope category
directly from the map.

LOW IMPACT DEVELOPMENT STORMWATER TECHNICAL MANUAL

AUGUST 16, 2019


https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

16. Check the box next to “View soil survey data” and identify the slope of your property by matching the

color on the map to the colored boxes. Then check the circle with the matching color.

& Mational Stormwater Calculator

ion | Climate Change | Land Cover | LID Controls | Results |

Overview | Location | Soil Type | Soil Drai

Describe your site’s topography: —
' View soil survey data <4
B € Flat 2% Slope) .
B & Moderately Flat (5% Slope)
y ( P ° \’ NJ
O € Moderately Steep (10% Slope) 3
B C Steep (above 15% Slope) >

When soil survey data is displayed
you can select a slope category
directly from the map.

Community Way

Bork Park

NS

Road ¥ _—

©
®
@

v
L
o >3
(= - 0] foet P
b 8ing vsuans,cm:aumé'wmcyé\n_mi
] Help
. Describe how steep the site is. Analyze 3 New Site  Save Current Site Bt .
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17. Once you have this information, click on the tab at the top of the screen labeled “Precipitation” and find

the rain gage that is the closest to your property and click on it.

Climate Change | Land Cover | LID Controls | Resuits |

Samson

30

167

?

Redbay

Sace
8,
N g

Daleville
[ 62
%)) Road ~
D
1 Ashford
£,
/584

Hartford Cher-O-Cre @
Graceville @e

@ l231) @

Marianna
m Cypres
75
Blount
Panama City
Wewahitchka
2
%,

%, 10 mies 28 km
2015 HERE. © 2018 Microsoh Corporstion Terms

& National Stormwater Calculator

Overview | Location | Soil Type | Soil Drainage | Topo

Select a rain gage location to use as Opp

a source of hourly rainfall data: s

1 - NICEVILLE
Conecuh Natovwl Forest
0 Falco
Florala

3 - PANAMA YO N N
(1971-2006) 61.59" g =

4 - GENEVANO 2 &
(1976-2006) 59.25" 3

5 - CHIPLEY

(1970-2006) 58.83"

Save rainfall data for other uses 6

Wright  Choctawhotchee Bay
e Destin N
b 8ing
Help
Select 3 source of long-term hourly rainfall data.

Analyze 3 New Site Save Current Site  Exit -

18. Next, click on the tab at the top of the screen labeled “Evaporation” and find the location that is the

closest to your property and clic

k on it.
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Road ¥ L&

Ashford

£

@.
©

Marianna

6 Cypres

Blount

Wewahitchka

25 kom

& National Stormwater Calculator
Overview | Location | Soil Type | Soil Drainage | Topography | Precipif Change | Land Cover | LID Controls | Results |
167 “
Select a weather station to use as Opp e
a source for evaporation rates: 2 84
1
Conwauh Natronal Forest Samson ’ Hartford o
Faico
Florala
§ N

{1972-2006) 0.23 inches/day & 8 Graceville

- GENEVA NC 2 &
| (1977-2006) 0.22 inches/day - ; {

231
- CHIPLEY ’ :
(1970-2006) 0.22 inches/day ? -~ -
L1
Save evaporation data for other uses 10 ——
331)
1 Redbay
75
Wright . Choctawhatchee Bay
30 LY
— Destin 8 -
9
Sact.
' aﬂ‘(qm
Panama City
2
b Bing 2015 HERE, © 2058 Microsot Coporation Taoms

‘| Help
( Select a source of monthly average evaporation rates.

Analyze 3 New Site Save Current Site Eat :

19.

simple and leave it on the default setting

S.

Click on the tab at the top of the screen labeled “Climate Change”. For this example we will keep it

& National Stormwater Calculator
Ovenview | Location | Sail Type | Soil

e —
g¢ | Topography | Precip

d Cover | LID Controls | Results |

Select a future climate change scenario
to apply:

Percentage Change in Monthly Rainfall for Near Term Projections

~Wee HotDry -9 Median = Warm/Wet
30 T T T T T T T T T
& No change
20
€ Hot/Dry A
e 3
€ Median change  — i N 2 1
-9, < & i
C Warm/Wet = Sae- e __gv-"' e S——— n -
¥ 5.4 v g i
Select the time period to which the W 3
climate change scenario applies: L 4 1
& Near Term (2020 - 2049) 20 . ¥
€ Far Term (2045 - 2074) . ‘ i i
e T T T T T
Jan Feb Mar Apr May Jun Ju Aug Sep oct Nov Dec
Annual Max. Day Rainfall (inches) for Near Term Projections
~d- HotDry ~@-- Modian ~P-- Warm/Wet @+ Historical
15 - - T
1"
13
12
"
10 3 -
! 9
13 8
¥ 3
5
5 10 15 30 50 100
+| Help Return Period (years)

P Select a climate change scenario to use,
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20. You can change the type of map that is depicted in this program by hovering the mouse over the “Road”

icon located at the top right corner of the screen. Choose “Aerial” from the drop down menu.

& Mational Stormwater Calculator

Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change Land Cover | LID Controls | Resutts |

Describe the site's land cover for the
development scenario being analyzed:

% Forest |0 3..

% Meadow |0 3}
! % Lawn m
I1] % Desert 0 —

% Impervious r

Hover the mouse over 2 cover category
to see 3 more detailed description.

Padgett Park

JO Milier Rd

/

Y Road

¢ ./ A standard road map

2 Aerial

Caastar s
Sl Contrg o " Bird's eye

v A better sngle of serial photography

Q
7
3
&3 P
2 Streetside
Community Way o) Explore at eye leve
-
=
8ark Park
) L
g [331)
v N
&
| &
3
¥
3
o
¥ 500 fost 200m
b 8ing ©2018 HERE. © 2015 Mcrosok Corporation Tems
'{| Help

Analyze s New Site  Save Current Site Eat ;

r Caloulator

Describe the site's land cover for the
development scenano bang analyzed

% Forest 3
% Meadow 3
% Lawn B 3
i 3
% Impervious PO—

Hover the mouse over a coves category
10 see 2 more detailed description.

Overview | Location | Scil Type | Sod Drainage | Topography | Preciptation | Evaporation | Clemate Change Land Cover | LI Controls | Results |

Dexcribe the site's land cover.
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21. You can also zoom into your property by using the “+” and zoom out using the “-“ features in the
program depicted on the right hand side of the screen. These features might assist you with determining

the percentage of different land cover.

M £ |

| Location |

Describe the site’s land cover for the

development scenanc bang analyzed:

% Forest 3
% Mesdow P 3
Xtown -
% Desert o o
% Impenvious R

Hover the mouse over a cover category
o see a movre detailed description.

vislg

22. Now click on the tab at the top of the screen labeled “LID Controls” and make sure all the values are set to

zero so we can establish a baseline for our site.

ter Cal 1}
| soit

Overview | Locaticn

What % of your site’s imperious ares
will be treated by the foliowing LID

actices?

Disconmectcn Iu ;.
Bain Haossting In =
Bawn Gardens 0 —
Green Bocks | |
Steeet Placters | OO |
lotitratien Bazns 0
Parmeable Prcement 0
mm&?ﬂw Inm a

Click 8 practice to customize its desagn.

Vertty cont-estmation varables below

@ Projectn Be-Devsiopment
© Project s New Development
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23. Next you will establish the baseline that will be use to compare the proposed LID SWMF by clicking on the
tab at the top of the screen labeled “Results”. You will need to click on “Use as Baseline Scenario” located

in the middle left portion of the screen.

& National Stormwa tor
jew | Location | Soi Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls Results |
Current Scenario
Years to Analyze IIO 3.
Annual Rainfall = 64.72 inches
Event Threshold (inches) IU-W 3
Ignore Consecutve Days W
Actions
c;,am: v;, e
Remove Baseline Scerano
P 4 POF Fil
Reports
€ Site Description
@ [Sumemary Results
€ Rainfall / Runoff Events T, .
€ Rainfall / Runoff Freguency Statistic Curment Scenano, . Basefine Scenano|
€ Ranfall Retention Frequency Averoge Annual Roinfoll (inches) 6472
P Averoge Annual Runoff (inches) 118
Runoff By Rainfall Percentile Days per Year With Roinfol 8185
€ Btreme Event Rainfall / Runcff Days per Year with Runeff B lers
€ Cost Summary Percent of Wet Doys Retained 235
Smodest Rainfal! w/ Runcff (inches) a3
Largest Roinfall w/o Runcff (inches) Qaés
Mox Roinfold! Retained (inches) a79
Help Hea,
Runoff results are up to date. AodhacaowSite SwceCuneotite Bt -

24. The goal when applying LID green infrastructure at a site is to get post-development stormwater runoff
conditions as close as possible to pre-development stormwater runoff conditions. We will use the 95t
percentile of rainfall retention for pre-development conditions to determine how much stormwater we
will need to treat through LID SWMF. To determine the treatment value click on the “Rainfall Retention
Frequency” button located on the left side of the screen. The curve generated from the baseline scenario

will assist us in determining the criteria to enter for the design storm when sizing the LID system.
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y | Precipitation | Evaporation | Climate Change | Land Cover | LI Controks Results |

Dt Rainfall Retention Freguency

Years to Anabyze IM 3. 110 .,
Event Thieshold fmched  [010 =

Ignore Consecutrve Dys r
Actions

Refresh Results 1

Use s Baseline Scenang

Femsroe BEaeling Sceranic

Brin Resyits to POF File
Reports

" Site Description

i Sumenary Results

Fercant of Time Retalned

= Rainfall / Runoff Events

™ Extreme Event Rainfall / Runcé s L 4
T Cogt Surnmary

o 1 i ] ) 1
Diadly Rainfall {imches)

Hp Helg |
Runoff nesults are up to date. Aoghaes Mewdite SaveCuneotSite Bl -

The Rainfall Retention Frequency curve for this scenario shows this value to be approximately 0.5-inches.
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25. Once you have set your baseline and determined the quantity of rainfall that is currently reatined on your
property, go back and click on the tab at the top of the screen labeled “Land Cover” and update the values
for the proposed improvements. You will decrease the percentage of pervious area to reflect the area
associated with the improvements.

& National Stornvwater Calastator

Ovenview | Location | Scil Type | Sod Drainage | T

Descnibe the site's land coves for the
development scenano being analyzed:
% Forent

% Meadow
% Lawn

% Desent

% Imperaous

0
0
20
0

Hover the mounse over a cover category
to see 2 more detaded description.

LOW IMPACT DEVELOPMENT STORMWATER TECHNICAL MANUAL

AUGUST 16, 2019 78



26. Next click on the tab at the top of the screen labeled “LID Controls” and enter the approximate
percentage of impervious area that each LID SWMF will receive. You will also want to enter the value from

the rainfall retention frequency curve, for this example we had determined this value to be 0.5-inches.

National Stormrwater Calculator

What % of your site’s impervious area

will be treated by the following LID

peactices?

Disconnegtion |

Baio Harvesting |s 3 R
Bain Gardens s =

Grgen Roofs P =

Strest Plantess =

otiteation 3

Parmaable Pavemens 3

e B

Click a practice to customize its design,

Verfy cost-estimation vanables befow

@ Projectis Re-Development
€ Project's New Development

@ Ske Sumtability - Page

© Sike Surability - Moderate

€ Site SuRability - Bxcellent

Cost Region lNATlON.‘d. (NA) 1 'I
Regicaal MuRiplier F

Help
[Asign U0 pracices to captnerumo from
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27. You can customize the design parameteres of each LID SWMF by clicking on each one individually. You will

be presented with options to change the volume, length, width, or depth for each LID; this will allow you

to design each LID according to available space and a wide variety of other site characteristics. Once you

change a parameter be sure to click on the box that says “Size for Design Storm” and then on the box that

says “Accept” to save the changes.

practices?

Street Planters
Infiltration Basi
Permeable Pavement

Design Storm for Sizing
(inches) (see Help)

Click a practice to custor

Verify cost-estimation var

@ Projectis Re-Develo|
€ Projectis New Devel

@ Site Suitability - Poor
€ Site Suitability - Mod
€ Site Suitability - Exce

Cost Region |NATIONA
Regional Multiplier Il_

What % of your site's impervious area
will be treated by the follnusin

m

Aerial ¥~

Cistern Size (gallons)

Number per 1,000 sq ft

Emptying Rate (gallons/day)

and convey it to a cistern tank where it can be used
for non-potable water uses and on-site infiltration.

The harvesting system is assumed to consist of 3
given number of fixed-sized cisterns per 1000 square
feet of rooftop area captured.

The water from each cistern is withdrawn at a
rate and is d to be d or
infiltrated entirely on-site.

Help

Rain harvesting systems collect runoff from rooftops ;' @
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& National Stormwater Calculator

Ovenview | Location | Soil Type | Soil Drainage | Topography |

practices? LID Design

will be treated by the follawinatin — .

Aerial

Disconnection

Rain Garden —

Permeable Pavement

Rain Gardens are shallow depressions filled with an d

g d soil mix that supports vegetative growth,
They are usually used on individual home lots to
capture roof runoff,

Typical soil depths range from 6 to 18 inches.

The Capture Ratio is the ratio of the rain garden's
area to the impervious area that drains onto it.

@ Projectis Re-Develo,
€ Projectis New Devel
e % Capture Ratio

@ Site Suitability - Poor Lo e hecatrrin
Has Pre-treatment

€ Site Suitability - Mod
€ Site Suitability - Exce

Design Storm for Sizing
(inches) (see Help)
Click a practice to custor . .
Ponding Height (inches)
Verify cost-estimation var Soil Media Thickness (inches)

Soil Media Conductivity (in/hr)

Cost Region INAT]ONA

Regional Multiplier [I7

Help

—
)2 gED-;igmGiutt © 218 e

Assign LID practices to capture runoff from impervious areas.

o . =
o National Stormwater Calculator

sty oo || ST |/
will be treated by the follawinstin e - Aerial

Click a practice to custor Ponding Height (inches)

Verify cost-estimation var

@ Projectis Re-Develo

@ Site Suitability - Poor % Capture Ratio
€ Site Suitability - Mod
€ Site Suitability - Exce

pradices? LID Design
Disconnection
[~ Street Planter
Rain Harvesting Street Planters consist of concrete boxes filled with &
Rain Gard an engi d soil that supp get: growth.
e maremseUT Beneath the soil is a gravel bed that provides
_— additional storage.
< Street Planters e The walls of a planter extend 3 to 12 inches above
the soil bed to allow for ponding withing the unit.
A0 The thickness of the soil growing medium ranges
Permeable Pavement PR S from 6 to 24 inches while gravel beds are 6 to 18
inches in depth.
Design Storm for Sizi afze S
(I::',?:s) (:c':n H:l’p) pinke) The planter’s Capture Ratio is the ratio of its ares to :j

Soil Media Thickness (inches)
Soil Media Conductivity (in/hr)

| € Projectis New Devel Gravel Bed Thickness (inches)

CostRegion [NATIONA' 1 ize or Design Storm

Regional Multiplier |1—

Help

Assign LID practices to capture runoff from impervious areas.
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o National Stormwater Calculator

b
Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover LID Controls | Results |

| R AR || %
will be treated by the follnusna LD - - Aerial ¥

practices?

LID Design

1~ Infiltration Basin

Infiltration basins are shallow depressions filled with _;I
grass or other natural vegetation that capture runoff
from adjoining areas and allow it to infiltrate into the
soil.

The calculator assumes that the infiltration rate from
the basin is the same as for site's native soil.

The basin's Capture Ratio is the area of the basin
relative to the impervious area whose runoff it

. ot tures.
Design Storm for Sizing Iofilt 2
(inches) (see Help) —

Click ctice to cust
ick a practice to custor Basin Depth (inches) 24 =

Verify cost-estimation var % Capture Ratio 82 =

@ Projectis Re-Develoy Has Pre-treatment

C Projectis New Devel
@ Site Suitability - Poor
€ Site Suitability - Mod
€ Site Suitability - Exce

Cost Region [NATIONA | ize for Design Storm
Regional Multiplier rl—

Help
Assign LID practices to capture runoff from impervious areas. Analyze s New Site  Save Current Site Exit :

Ovenview | Location | Soil Type | Soil Dreinage | Topography | Precipitation | Evaporation | Climate Change | Land Cover LID Controls | Resuts |

e || RS | |
will be treated by the follmuina LID - Aerial ¥

practices?

isco| n

Permeable Pavement

Rain Harvesting Conti P ble P, systems are =

3 excavated areas filled with gravel and paved over
Bain Gardens with 2 porous concrete or asphalt mix,
Green Roofs

Modular Block systems are similar except that
reet Pl

permeable block pavers are used instead.

Normally all rainfall will immediately pass through
the pavement into the gravel storage layer below it
where it can infiltrate at natural rates into the site's
native soil.

Design Storm for Sizing
(inches) (see Help)

Pavement layers are usually 4 to 6 inches in height _'J

Click a practice to custor

Pavement Thickness (inches)
Verify cost-estimation var Gravel Layer Thickness (inches)
@ Projectis Re-Develo) % Capture Ratio
€ Projectis New Devel 5
e Has Pre-treatment

@ Site Suitability - Poor
€ Site Suitability - Mod
€ Site Suitability - Exce

Cost Region [NATIONA [ sizefor Design Storm
Regional Muitiplier [

Help

Assign LID practices to capture runoff from impervious areas. Analyze » New Site  Save Current Site  Bxit .
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28. Now you are ready to compare the proposed LID SWMF results with the current baseline. Click on the tab
at the top of the screen labeled “Results” and then click on “Refresh Results” to run the analysis. You will
need to click on “Print results to PDF File” and submit the information with your application. Make sure to
include the dimensions of each LID SWMF that you are proposing for your property.

0 Natiomal Stormmwater Caboulator

Crverview | Location | Scil Type | Soil Drainage | Topography | Precipitation | Evaparation | Climate Changs | Land Cover | LID Contre
Diptions .
Current Scenario Baseline Scenaric
Wears to Analyze IN 3.
Annisal Rainfall = 64.72 inches Annual Rainfall = 54.72 inches
Event Theeshodd (inchies) 010 =£
Ignore Conseoutive Days r
Actions

Refresh Results

Use g Baseline Scenanc

Bemee Baseling Sendario

Reports

[ Site Description

= Summary Resuts

™ Rainfall / Ruroff Events EET Aol (BT infil EED Evap. T Runcfl BT infil BT Evap.

—
© Rainfall / Rurofi Frequency Sraristic | Cuument Scenano | Bogeline Scenani |
e Fusinéall Fetention Frequency Aversge Annual Rainfall (imches) 6472 6472
. Avernge Annuat Runoff (Eaches) 733 1183

" Runcdf By Rmnfall Percentile Diays per Year With Rainfali 78,95 L85

© Extreme Event Ranfall / Runcif Days per Year with Runoff 1875 kT

™ Cost Summary Perrent of Wt Diays Retoined TE8d 5235
Smcllest Roinfoll wy' Runcff (imches) a5 [k
Lovgest Rownfoll w's Runaf finches) 147 ass
Max Rewnfioll Retooned (inches) s87 ams

Runoff results are up to date.
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auatiunal Stormwater Calculator

meewl Luulionl Soil 'I')rp!] Soil Drainagel Topographyl Prer.ipitalionl Evaporation I Climate Ch-ang!] Land Cw:r| LID Controls  Results I

= E

Options
Years to Analyze 20
Event Threshold (inches) 0.10

lgnore Consecutive Days
Actions

Refresh Results

Use as Baseline Scenanio
Rerm liry Fi
Print Recults to PDF File

Reports

 Site Description

© Summary Results

Rainfall / Runoff Frequency

Runoff By Rainfall Percentile

[

-

" Rainfall Retention Frequency
-

" Extreme Event Rainfall / Runoff
-

Cost Summary

Rainfall / Runoff Events

B  Curront Scenario B Basoline Sconario

(inches)

Daily Rainfall (inches)

Help Helg
Runoff results are up to date. Analyze s Mew Stte  Save Current Srbe  Exit
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3 National Stormwater Calculator

Gverview | Location | Sail Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls Resuits |

M= 3

[~ Options

Event Thresheold (inches)
Ignore Consecutive Days

I~ Actions
Refresh Results
Use as Baseline Scenaric
Bemave Baseline Scenario

Print Regul PDE Fil

15

Site Description
Summary Results

Rainfall / Runoff Events

e e T

Rainfall Retention Frequency
Ruricff By Rainfall Percentile

Extremne Event Rainfall / Runoff

% T B B

Cost Summary

Help

Vears to Analyze 20

Days per Year Excooded

1000

Rainfall / Runoff Exceedance Frequency

= Rainfal

— Runoff

« Bascline Rainfal

— Baseline Runoff

Depth (inches)

Runoff results are up to date.

LOW IMPACT DEVELOPMENT STORMWATER TECHNICAL MANUAL

AUGUST 16, 2019

85




& Mational Stormwater Calculator H= E3

Overview | Location | Soil Type | Seil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls Resuts |

Options
Years to Analyze

Event Threshold (inches)
Ignore Consecutive Days
Actions

Refresh Results

Use as Baseline Scenario

Bemove Baseline Scenario

Print Results to PDF File

f
2

Site Description
Summary Results

Rainfall / Runoff Events

Ol e T T |

e s

Cost Summary

Help

Rainfall / Runoff Frequency hY

Runoff By Rainfall Percentile e
Extrerne Event Rainfall / Runoff B

Rainfall Retention Fregquency

m— Ul

W Beonanio = Bl

120

100 4

[ = tll -

E
-
o
@
@
=
g
o

40 b

o 1 2 3 4 5

Daily Rainfall {inches)

Runoff results are up to date.

Anslyre s New Site  Save Current Site  Exit .
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3 Mational Stormwater Calculator

Overview | Location | Soil Type | Soil Drainage | Topography | P | Evaporation | Climate Change | Land Cover | LID Controls Results
o ] Extreme Event Rainfall / Runoff Depth
Years to Analyze |2n 3‘ —= Rainfall = Runall C— Base RaiMal == Base Runoff
14
Event Threshold (inches) |0.1D E.
e e iaaad
Ignore Consecutive Days r
| IET & SO Y [ 4|
5 o
e L AN o .. ]
Refresh Results E |
X X £ &5 4 .. - a1
Use a5 Baseline Scenario S
LI S | G | (S | 8 ceea . o -
Bemove Baseline Scenario
2 1 L TEE R B 1
Print Results to PDF File H
a
§ - 10 10 15 15 E W &0 0 0o 100
Reports
€ Site Description Extreme Event Peak Rainfall | Runoff
€ Summary Results .
' Rainfall / Runoff Events B L s s it 6 5 3000 00GEE 395 0060 UCE0 BN S e OO OO
€ Rainfall / Runeff Frequency _ [W..[ 0
F R T P I B 1
€ Rainfall Retenticn Frequency E T
€ Runoff By Rainfall Pescentile Z 6 1 18- | ettt | ol EERERREEE il
= i
e
£ 4 L W W ] W ] e 4
€ Cost Summary -
: L= rd----- /8. /%---...8-/4.--../|8-1%8. .. .--./&8 /% ... 1
a
5 5 10 10 5 15 30 30 50 50 1we 100
Return Period (years)
Help Help

E Runoff results are up to date.

Analyze 3 Mew Site  Save Current Site  Exit

Additional information about this program is available in the user’s guide and can be accessed at the

following link: https://www.epa.gov/sites/production/files/2018-

06/documents/swc_users_guide desktop v1.2.0.1 june 2018.pdf®

6 Environmental Protection Agency. EPA/600/R-13/085e. National Stormwater Calculator User’s Guide. https://www.epa.gov/water-

research/national-stormwater-calculator-users-guide. June 2018.
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https://www.epa.gov/sites/production/files/2018-06/documents/swc_users_guide_desktop_v1.2.0.1_june_2018.pdf
https://www.epa.gov/sites/production/files/2018-06/documents/swc_users_guide_desktop_v1.2.0.1_june_2018.pdf
https://www.epa.gov/water-research/national-stormwater-calculator-users-guide
https://www.epa.gov/water-research/national-stormwater-calculator-users-guide
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