NATIONAL STORMWATER
CALCULATOR

With Climate Change Assessment




Managing Urban Stormwater - An Environmental Challenge

" Urban stormwater is listed as the “primary” source of impairment for 13% of all
rivers, 18% of all lakes, and 32% of all estuaries. (NRC 2008)

“ In 2010, stormwater caused more than 8,700 beach closing and advisory days;
sewage spills and overflows caused more than 1,800. (NRDC 2011)

“ In general, high runoff volumes and flow rates lead to:
" Flooding and combined sewer overflows
® Stream erosion and channel degradation
" Increased property damage

" Loss of habitat and aquatic life



Presenter
Presentation Notes
NRC Report page 25.
Natural Resources Defense Council, Testing the Waters, June 2011.


Urbanization Changes the Hydrologic Cycle
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In a natural condition, rain and snowmelt primarily infiltrate into the ground or evapotranspirate into the atmosphere. Very little precipitation is converted to surface runoff.
Note: the runoff numbers in the urbanized figures should be closer to percent impervious area.



A New Approach - Volume Based Source Control

Recommended by the NRC’s 2008 review of EPA’s stormwater program.
Already adopted by several states, local communities, and federal facilities.
Forms the cornerstone of EPA’s proposed National Stormwater Rule.

Returns areas to a more natural balance between interception, infiltration,
evapotranspiration, and runoff.

Promotes the use of low cost Green Infrastructure practices (green roofs,
rain gardens, rain barrels, street planters, swales, permeable pavement).
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Volume Based Control = retain all storms up to X inches
Urban Stormwater Management in the United States , National Research Council, 2008.
EISA (Energy Independence and Security Act) requires new federal facilities retain the 95th percentile daily rainfall.



Our Challenge (per OW’s Request)
T

Build a Stormwater Calculator, to assist government agencies and
property owners to implement volume based controls, that would:

“ Predict runoff from any site in the US for different

development scenarios and Gl controls. ,7‘\\
\\\\};\Q\
“ Analyze site hydrology over a continuous, long-term f——y
meteorological record. ~’\
“ Be intelligible to users without prior modeling LTS

experience or hydrology expertise.

" Require only a minimum amount of readily available
site information (such as from web sources).

" Produce technically sound and defensible results for
screening level analysis.



The Result: The National Stormwater Calculator
Released July 2013 (http://www.epa.gov /nrmrl /wswrd /wq/models /swc/)
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National Stormwater Calculator

EPA’s National Stormwater Calculator is a desktop EPA’s National Stormwater Calculator
application that estimates the annual amount of _ P—
rainwater and frequency of runoff from a specific — 1 | Bisike SHringhiele

site anywhere in the United States (including
Puerto Rico). Estimates are based on lacal soil
conditions, land cover, and historic rainfall
records.
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It is designed to be used by anyone interested in
reducing runoff from a property, including
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¢ site developers,

¢ |andscape architects, )

e urban Tanners and The National Stormwater Calculator can be used
P ' with all versions of Microsoft Windows with .Net

¢ homeowners.

Framework 4 and requires an Internet connection

, to run. Watch this video on YouTube!
The Calculator accesses several national databases

th-at mroacidan cnil tarnmaranbag rainfall and


http://www.epa.gov/nrmrl/wswrd/wq/models/swc/

VA Health Center Example: Locating the Site

% National Stormwater Calculator

| Overview | Location |50il Type " Soil Drainage || Topography || Precipitation || Evaporation ” Climate Change || Land Cowver || LID Controls || Ra:uﬂ:sl

Site Name (Opticnal)
|VA Health Center |

Search for an address or zip code:
(970 Belmont 5t, Brockton, MA | [1]

Site Location (Latitude, Longitude)
|42.06044?41514193,—?1 05183727265718

Site Area (acres - Optional)

Open a previcusly saved site

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

Locate the site on the map.

Analyze a Mew Site  Save Current Site  Exit o




VA Health Center Example: Acquiring Site Data

What type of soil is on your site?
View soil survey data

O O A- low runoff potential

H O B- moderately low

[0 @& C - moderately high

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

you can select a soil type directly
from the map.

Help

Select a soil type for the site.,

a source of hourly rainfall data:

2 - BRIDGEWATER
(1970-2006) 46.26"

3 - BLUEHILL
(1970-2006) 50.79"

4 - TAUNTON
(1970-2006) 48.56"

5- WALPCLE 2
(1972-2006) 47.62"

Select a rain gage location to use as

Bird's eye~

£ Milton

Line
Center _Q y

Millis
Marfolk

Foxboro = | Pembroke

Save rainfall data for other uses

Help

Mansfield )

North Attlebaro

d Hill Morton

y Attleboro

s Rayn'yim Center
Valley [alls §
Central-Falls] Taunton
Pawtuicket\ - . it ikl
Narth Dighton;: [E))
Rehobath
Seekonk

Select a source of long-term hourly rainfall data. Analyze a MNew Site  5ave Current Site  Bat  ;
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Soils data pulled in from the USDA’s SSURGO database.
Hourly rainfall data  come from an archive of 8,000 National Weather Service recording stations.


VA Health Center Example: Adding LID Controls

= National Stormwater Calculator

COverview || Location " Soil Type ” Soil Drainage || Tepegraphy || Precipitation || Evaporation || Climate Change || Land cher| LID Controls

What % of your site's impervicus area
will be treated by the following LID
practices?

Discennecticn

[==]
!i

Rain Harvesting
Rain Gardens 100

R 3

Green Roofs
Street Planters

Infiltration Basins

==

Permeable Pavement

Design Storm for Sizing
(inches) (see Help)

=
)
un
4

Click a practice to customize its design.

Help

Rain Garden

Rain Gardens are shallow depressions filled with an
engineered soil mix that supports vegetative growth,
They are usually used on individual home lots te
capture roof runoff.

Typical scil 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.

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

% Capture Ratio

=
=]
4y

Learn more ..

Assign LID practices to capture runoff from impervicus areas.

Size for Design Storm ] [ Restore Defaults } ‘ Accept I [ Cancel ]
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LID (Low Impact Development) controls can be automatically sized to capture a given Design Storm depth.


VA Health Center Example: Viewing Results

3 National Stormwater Calculator

| Owverview ” Location || Seil Type ” Soil Drainage ” Topegraphy ” Precipitation ” Evaporation || Climate Change || Land Cowver || LID Controls| Results

Options

Years to Analyze
Event Thresheld (inches)
Ignore Consecutive Days F

Actions

Refresh Results

Use as Baseline Scenario

Remowve Baseline Scenaric

Print Results to PDF File

Reports

() Site Description

(* Summary Results

() Rainfall / Runoff Frequency

() Rainfall Retention Frequency
() Runoff By Rainfall Percentile
() Extreme Event Rainfall / Runoff

Help

With Rain Garden
Annual Rainfall = 50.20 inches

T1%

BT Runoff B Infil.

No Site Controls
Annual Rainfall = 50.20 inches

23%

63%

BT Runoff B Infil.

B Evap. B Evap.

Statistic Current Scenario Baseline Scenario
Average Annual Roinfall (inches) 5020 50020
Average Annual Runcff (inches) 528 34.30
Days per Year With Rainfall 79.55 79.55
Days per Year with Runoff 605 61.66
Percent of Wet Days Retained 9240 2249
Smallest Rainfall w/ Runoff (inches) 017 (1R E]
Largest Rainfall w/o Runoff (inches) 210 a2
Max Rainfall Retained (inches) 238 117

Help

Runoff results are up to date.

Analyze a Mew Site  Save Current Site  Exit -




Climate Change Impacts on Urban Runoff

“ The Fourth Assessment Report of the
Intergovernmental Panel on Climate Change
(IPCC) states that the earth’s climate is is
unequivocally changing.

" The resulting impacts on small scale hydrology
include:

" changes in seasonal precipitation patterns

" more frequent occurrence of high intensity
storm events

“ changes in evaporation rates

“ A climate change component has been added to
the calculator to help assess how resilient source
controls will be to future meteorological
conditions.

Global Increase in Heavy Ppt. Events

e Y000 (0 2000 simulation
— Lower amissions scananio®
—— Higher emissions scanarno™

L 1 i 1 M 1 2 1 M | i | M 1 i 1 i 1 i
1900 1520 1940 1960 1980 2000 2020 2040 2060 2080 00
L

Projected Changes in Annual Runoff

- =
40 -20 10 -5 -2 2 5 10 20 40
Percent




The Calculator’s Climate Change Extension

= Climate Change ScenariOS are taken from EPA’S Select a future climate change scenaric
CREAT tool and are based on downscaled CMIP3 e PPl
GCM results used in the IPCC ARA4. @ Mo change

{» Hot and dry

) Median change

“ Calculates the long-term hydrologic response of © Warm and wet
the site to a rainfall record modified by the Selectthe year to which the climate
monthly mean changes. o 2o s o

“ Also calculates the response of the site to the . e ey
climate-induced max. 24-hour rainfall at different |*: AN
return periods. o 2N SO i =

" Will be part of the Climate Resilience Toolkit being

Annual Max. Day Rainfall (inches) for 2035 Projections

5.5

developed as part of the President’s Climate e obry o Medn 7 Wl 6 st

Action Plan.

Return Period (years)
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CREAT = Climate Resilience Evaluation and Awareness Tool
CMIP3 = Coupled Model Intercomparison Project Phase 3
GCM = global circulation model
IPCC = Intergovernmental Panel on Climate Change
AR4 = Fourth Assessment Report


VA Health Center Example: Climate Change Scenarios

3 National Stormwater Calculator

Overview ” Location || Seil Type ” Soil Drainage ” Topegraphy ” Precipitation ” Evaporation | Climate Change | Land Cover || LID Controls || Resultsl
Select a future climate change scenario Percentage Change in Monthly Rainfall for 2060 Projections
ot ¥ Hot/Dry - Median  -—&- Warm/Wet

O N h 50 [ T T T T T T T T T
o change a0 }
2
) Hot/Dry 30 F o ]
a0 £ A A
) Median change 0 EREERY Sens § 3 5 A N
10 £ e g : # ENEIV AT
& Warm/Wet 0 g ’." 9 -y % b . D T Y ¥ v
F oy H__‘_‘;_,!.\‘-‘-‘!'-‘._,'__,_'H_'u_ W "_,-"
Select the year to which the climate =10 ¥ by ‘1."
change scenario is projected: a0 I I | | | I | I J i
) 2035 (& 2060 Jan  Feb Mar Apr May Jun  Jul Aug Sep Oct HNov Dec
Annual Max. Day Rainfall (inches) for 2060 Projections
-—-d-- Hot/Dry --#-- Median —-%-- Warm/Wet --@- Historical
? T T T T T !
o :
7 4
& 3
5 g
4 3
3
Return Peri r
Help eturn Period (years]
Select a climate change scenario to use. Analyze a Mew Site  Save Current Site  Exit
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Note that the graphs will look different for different sites.


VA Health Center Example: Climate Change Impact

Current Scenario

Annual Rainfall = 55.72 inches

17%

12%

B Runoff B Infil.

Baseline Scenario

Annual Rainfall = 50.20 inches

T1%

B Runoff B2 Infil.

=T Evap. T Evap.

Statistic Current Scenario Baseline Scenario
Average Annual Rainfall (inches) 55.72 50.20
Average Annual Runaff (inches) 6.80 528
Days per Year With Rainfall E0.94 7955
Days per Year with Runoff 6.95 6.05
Percent of Wet Days Retained 91.42 2240
Smallest Rainfall w/ Runoff (inches) aig 017
Largest Rainfall w/o Runcff (inches) 205 210
Max Rainfall Retained (inches) 237 238

Baseline = Historical Rainfall Scenario

Current = Future Rainfall Scenario

Daily Rainfall or Runoff Depth (inches)

g ]
I

Extreme Event Rainfall / Runoff

—= Rainfall = Runoff — Baseline Rainfall
= Baseline Runoff
5 b 1010 15 15 30 a0 50 50 100 100

Return Period on Max. Day Rainfall (years)

Future annual rainfall is 10% greater but results in only 1 more day per
year with runoff. This rain garden was not sized to capture either
historical or future extreme event storms.




Additional Items of Note About the Calculator

“ Almost 10,000 downloads since the July release.

" Most interested parties appear to be local planning agencies, watershed
groups, and consultants.

" Linked to on several state stormwater web sites.

" Featured in Region 1’s Federal Facilities webinar and OW’s Watershed
Academy webinar (with almost 900 participants).

“ Climate change extension scheduled for a January release.

“  For additional information contact Lew Rossman (rossman.lewis@epa.gov).
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