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National Stormwater Calculator (SWC)

o =
7 EPA National Stormwater Calculator NEW  SAVE  OPEN  RESOURGES ~ CONTACT

y ™
€3 | StormwaterCalcilats .
& L 5‘ .t' 3
. PUKE-Soringfetc
o - SNy gttt
: || - VWESUbpragifeld
ooooo 2 Il
w1l ruliviieo \JvaIQaay. e ray -
“ m .
N BV
Cd 0 ac Cd 26
» Biohich Extal
MO
e pefd{ & e i SB Y

https://www.epa.gov/water-research/national-stormwater-calculator
o 1 United States 'Iil
\"EPA Er;\g;(g;l mmmmm | Protect ion



https://www.epa.gov/water-research/national-stormwater-calculator

What is the SWC?

* Stormwater Management (Green Infrastructure/Low Impact
Development (LID)) Design and Planning Tool

—Allow for screening-level analysis of various green infrastructure
(Gl) practices, including planning level costs (green roofs, rain
gardens, cisterns, etc.) throughout the U.S.

—Model post-construction urban stormwater runoff discharges
* Effects of alternative Gl controls
* Effects of changes in weather/climate

—Allow non-technical professionals to conduct screening level
stormwater runoff for small to medium sized ( less than 1 - 12
acres) urban sites
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Storm Water Management Model

(SWMM)
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EPA's Storm Water Management Model (SWMM) is used throughout the world for planning,
modeling analysis, and design related to stormwater runoff, combined and sanitary sewers, and other On this Page

drainage systems. It can be used to evaluate gray infrastructure stormwater control

Environmental Topics Laws & Regulations About EPA

strategies, such as pipes and storm drains, and is a useful tool for creating cost-effective * Software, Compatibility, and Manuals
green/gray hybrid stormwater control solutions. SWMM was developed to help support local, * Capabilities
state, and national stormwater management objectives to reduce runoff through infiltration » Applications

° SWM M prOdUCES and retention, and help to reduce discharges that cause impairment of waterbodies. e Green Infrastructure as LID Controls

¢ Technical Support

stormwater runoff Software, Compatibility, Manuals, and Other Documents * Resources

esti mates in the SWMM is a Windows-based desktop program. It is open source public software and is free for
use worldwide. SWMM 5 was produced in a joint development effort with CDM, Inc., a global
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Presentation Notes
Calculator only considers localized overland surface flow on the site and does not model all hydrologic processes on a watershed scale.
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Use anywhere in the USA, includes Puerto Rico, Alaska, Hawaii


https://swcweb.epa.gov/stormwatercalculator/

* Location: Bing Maps

* Soils: NRCS SSURGO

* Slope: NRCS SSURGO

* Hydraulic Conductivity: NRCS SSURGO

* Precipitation and Temperature: National Climate Center

(NCDC)-NOAA from EPA’s BASINS Model

e Evaporation: Calculation based on meteorological data
* Climate Change Future Scenarios: Precipitation & potential

evapotranspiration

* Land-Cover/Use: Menu driven by user
* LID Practices & Costs: Menu driven by user

AAAAAA



SWC Application:
Northeast Ohio Regional Sewer District (NEORSD)Green Infrastructure Grants
Program Kai s Corners Public Parking Lot Retrofit Project

 SWC used by grant applicants for quantifying stormwater runoff reductions

of proposed projects
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https://neorsd.maps.arcgis.com/apps/Shortlist/index.html?appid=efd0ff60d52f4860978c5bb4098cb3d9 

https://neorsd.maps.arcgis.com/apps/Shortlist/index.html?appid=efd0ff60d52f4860978c5bb4098cb3d9

SWC Analysis:
Project Location
e

n .
Y’EPANanonal Stormwater Calculator NEW SAVE OPEN RESOURCES CONTACT

United States, IOH, Cuyahoga Co.,
\ Kamm's ((:orners

Directions
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SWC Analysis:

NEW  SAVE  OPEN RESOURCES CONT

8 El Road
g et
&3 Oxford Ave 2
o B | Ernest Av.® fg:
o) 2
Directions 3
ro Allien Ave 2
o =
Select a soil type and runoff potential from the: a8
choices listed or by clicking a shaded region of < Allien Ave
z& the map to select its value. 3
3 % % perndale hye
o Oy i 3 g (27)
i Uy & o o
ih S e £ z =
Hide soil type data a8 & Lo
®® 5 = 8- 10)
a
@ Sand (Low Runoff) B N[
\’o(a‘.ﬂ
& I @ Sandy Loam (Moderately Low) B (10)
1 : 10 | B .
@ Clay Loam (Moderately High) Cleveland Clinic Fairview Hospital s Ors; a8 .
n Avi
Il O Clay (High Runoff) i £ 5
ST ot
\0
Hel A
Gl _n g
‘ Albers Ave Albers Ave
ol j :
Fernshaw Ave Fernshaw Ave %
2
Truax Ave
(237) 250 feet sodilger
=l e —p——

b> Bing

© 2020 HERE, @ 2020 Microsoft Corporation, ® OpenStreetMap Terms

[ o United States ¥ 2
o’ EPA Environmental Protection - \._TO
\’ Agency e



SWC Analysis:

C

NEW SAVE OPEN RESOURCES  CONT

<H

J:-U
=
S
o
o |
QO
2]
=]
=

8 E] Road
= »
8 Soil Drainage - i <
ug} 8 Ernest Av-@ e
o ] z
Directions 3
,.O Allien Ave 2
o =
Enter your own conductivity value directly a
into the input field below or r_:l\ck a sha@e.d <z Allien Ave
region on the map to select its conductivity -.g
value. If you leave the edit box blank, the = = b Fe”,“ja\e Ave
default conductivity associated with the b = < F—
¢ : Ory; 3 2 (237)
' @/,74 o P =
- Ve = = =
W Hide soil type data g & \0
3 N -+°
=)
I <= 0.01 inchesfhour a8
| - in PVE
>0.01 to <= 0.1 inchesfhour = - \ord
——— St
& > 0.1 to <= 1.0 inches/hour g : |10} a
Cleveland Clinic Fairview Hospital Lo . 8
> 1 inches/hour 9n Ave = =
=1 B
TP 8
How fast does rainwater runoff from pervious \_o‘a\“
o areas of your site (inches/hour)? o¢
0.110 Albers Ave Albers Ave
ol P
Fernshaw Ave Fernshaw Ave %
2
Truax Ave
(237) 250 fest soflger

b> Bing

© 2020 HERE, @ 2020 Microsoft Corporation, ® OpenStreetMap Terms

o 1 United States i r
g’ EPA Environmental Protection - i g \._11
\’ Agency R,



SWC Analysis:
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Topography
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SWC Analysis:

Historical Preci
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Presentation Notes
Calculator links to the EPA BASINs catalog of ~8,000 National Weather Service precipitation stations. Retrieves hourly time series of precipitation. Average annual precipitation show for the period of record. 

Calculator uses monthly potential evaporation derived from BASINs catalog of ~5,2300 meteorological stations with precipitation and air temperature data (use Penman-Monteith method). 




SWC Analysis:
Existing Land Cover
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SWC Analysis:
Extreme Weather Impacts: State of Ohio — 2019
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National Climate Assessment for the Ohio and Midwest 

https://statesummaries.ncics.org/chapter/oh/ 
Frankson, R., K. Kunkel, S. Champion and D. Easterling, 2017: Ohio State Climate Summary. NOAA Technical Report NESDIS 149-OH, September 2019 Revision, 4 pp. 

Ohio has experienced a dramatic increase in the number of heavy rain events, with the past 24 years having the highest levels on record since the historic peak from 1910 to 1914. Source: CICS-NC and NOAA NCEI.

Projections of future climate use analyses of data from the Coupled Model Intercomparison Project Phase 5 (CMIP5). Such analyses are included in the statewide temperature time series for both higher and lower emissions pathways, as well as maps depicting projected changes in annual or seasonal precipitation under a higher emissions pathway. 

Summary: https://scenarios.globalchange.gov/sites/default/files/NCA-MW_Regional_Scenario_Summary_20130517_banner.pdf 

Precipitation • CMIP3 models simulate the greatest increases in annual mean precipitation for the far north, while indicating a decrease for the southwestern corner of the region. Seasonally, NARCCAP models generally simulate increases in precipitation in winter, spring, and fall, but decreases in summer. • The range of model-simulated precipitation changes is considerably larger than the multi-model mean change for both the high and low emissions scenarios, meaning that there is great uncertainty associated with precipitation changes in these scenarios. • NARCCAP simulations indicate increases in the number of wet days (precipitation exceeding 1 inch) for the entire Midwest region, with increases of up to 60%. The largest changes are seen in the states bordering Canada. These increases are statistically significant in northern parts of the region (see figure). • Statistically significant decreases in the number of consecutive dry days (precipitation of less than 0.1 inches) are also simulated for northern areas. However, simulations indicate an increased number of dry days for southern portions of the region


https://statesummaries.ncics.org/chapter/oh/

Extreme Weather Scenario Data:

U.S. EPA’s Climate Resilience Evaluation & Awaren

“\CREAT 3 o CLIMATE RESILIENCE EVALUATION & AWAREMESS TOOL
" .

GET STARTED RESOURCES HELP jberner 3E PA

E. : o, 1 4 4 . Ll .J‘_I
BU|[.d Cuma e A B Ly A The Climate Resilience Evaluation and Awareness Tool (CREAT) is a
B climate change risk assessment and planning application for water.
| wastewater and stormwater utilities.

.
: CREAT helps water sector utilities understand and adapt to climate

Lo i change.

* Climate scenarios derived from a range of outcomes of the World Climate Research
Programme’s CMIP3 multi-model dataset.

* Contains a database of climate change effects across the US localized to a grid of
0.5 degrees in latitude and longitude (about 30 by 30 miles).
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Source data is from CREAT 2.0 (Climate Resilience Evaluation & Awareness Tool) 

The scenarios were derived from a range of outcomes of the World Climate Research Programme’s CMIP3 multi-model dataset (Meehl et al., 2007). 
The results have been statistically downscaled to a regional grid that encompasses each of the calculator’s rain gage and weather station locations. 

CREAT 2.0 contains a database of climate change effects across the US localized to a grid of 0.5 degrees in latitude and longitude (about 30 by 30 miles). 


https://creat.epa.gov/creat/

SWC Analysis:

Climate Change Scenarios & Extreme Storm Events

SAVE

o

1|

= ©

0-%3%9%@%’"{)%@@

EPA National Stormwater Calculator

Climate Change

Directions

Helpful Resources
Select a future climate change scenario to apply:

(O No Change

() Hot/Dry

(O) Median Change
@ Warm/Wet

Select the time period to which the climate change scenario applies:

@ Near Term (2020 - 2049)
() Far Term (2045 - 2074)

Print Charts to PDF
File

CREAT 2.0 regional grid results
encompass each of the SWC's rain gage
and weather station locations.
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The scenarios were derived from a range of outcomes of the World Climate Research Programme’s CMIP3 multi-model dataset (Meehl et al., 2007). 
Projections for each scenario are available for two different future 30-year time periods: near term (2020-2049) and far term (2045 – 2074). 
The results have been statistically downscaled to a regional grid that encompasses each of the calculator’s rain gage and weather station locations. 





SWC Analysis:

iseline Results
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@ Results
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<SEr Directions
EO Options:
Years to Analyze:
A - ‘
("“)) Event Threshold:

[ Ignore Consecutive Days

QP [ |
A

Actions:

as Baseline
Scenario

®

Reports:
il;h—”l (") Site Description

@ Summary Results
() Rainfall / Runoff Events
() Rainfall / Runoff Exceedance Frequency
(O Rainfall Retention Frequency
() Runoff Contribution by Rainfall Percentile
() Extreme Event Rainfall / Runoff

() Cost Summary
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Print Results to PDF

Statistic

Average Annual Rainfall (inches)
Average Annual Runoff {inches)
Days per Year with Rainfall

Days per Year with Runoff

Percent of Wet Days Retained
Smallest Rainfall wf Runof (inches)
Largest Rainfall w/o Runoff (inches)

Max Rainfall Retained (inches)

Summary Results

Current Scenario
Annual Rainfall: 38.63 in

B Runoif Infiliration Evaporation

Current Scenario

38.63

2964

81.39

64.11

2124

0.10

0.20

0.49



LID Controls:
Fact Sheet
Kamm’s Corners Public Parking Lot Retrofit Project (NEORSD)

Kamm’s Corner Green Infrastructure Parking Lot Retrofit Green Infrastructure 2018 Project Awarded

Gl Technology: Bioretention
Drainage Area: 1.46 acres
Gl Feature Area: 2,700 sq. ft.

Stormwater Capture: 690,457 gal/yr.
Total Project Cost: $249,583

Opportunities & Benefits:

* Demonstration project at public parking lot

* Local Community Development Corporation programs
parking lot for public events; farmers market, etc.

Challenges & Constraints:

* Delays caused by site control & project coordination

* |ncorporating maintenance requirements into City
standard maintenance protocols

https://qis2.neorsd.org/storyma : GRANTS/GIG 2014CURRENT/2018kamms.pn
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Fact Sheet - (NEORSD )Green Infrastructure Grants Program Kamm’s Corners Public Parking Lot Retrofit Project
https://gis2.neorsd.org/storymap/SW_GIG_GRANTS/GIG_2014CURRENT/2018kamms.png

https://gis2.neorsd.org/storymap/SW_GIG_GRANTS/GIG_2014CURRENT/2018kamms.png

SWC Analysis:
LID: Redevelopment Project
...
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0T runoff.

%%*D B o ke @

Ponding Height:

T

Soil Media
Thickness:

Soil Media
Conductivity:

% Capture Ratio:

E @

Pre-Treatment

B 2020 HERE, © 2020 Microsoft Corporation Terms

o 1 United States
o’ Environmental Protection
\’ Agency




SWC Analysis:

Runoff Reduction Rest
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Results
Current Scenario Baseline Scenario
Directions v Annual Rainfall: 3863 in. Annual Rainfall: 3863 in.
) I Runoff Infiltration I Runoff Infiltration
Options: . . .
vaporation Evaporation

Years to Analyze:

. > 9

O B o ke

Statistic Current Scenario Baseline Scenario
it Event Threshold:
Average Annual Rainfall (inches) 3863 38.63
0.1
®® ‘ Average Annual Runoff (inches) 12.21 bo 64
& M Ignore Consecutive Days Days per Year with Rainfall 81.39 81.39
Days per Year with Runoff 21.84 64.11
|l Actions: )
,_-r,cf'l? Percent of Wet Days Retained 7317 2124
Remove Baseline Print Resulis to PDF .
— 5 B File Smallest Rainfall w/ Runoff (inches) 0.13 0.10
‘ Largest Rainfall w/o Runoff (inches) 0.73 0.20
irhﬂ-' Repor‘ts: Max Rainfall Retained (inches) 0.90 0.49

() Site Description

@ Summary Results

Estimated runoff reduction of 17.43 incheslyear ~ 690,457 gal./year
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SWC Analysis:

OPEN ESOURCES COl
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Discussion and Questions

Thank You!

National Stormwater Calculator Website:
https://www.epa.gov/water-research/national-stormwater-calculator
Contact: SWC@epa.gov

Jason Bernagros
P: (202) 566-1671
E: bernagros.jason@epa.gov
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