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Introduction

LEED BD+C V4 Homes and
New Construction Sustainable Site Rain Water Management

Priorities

LEED-certified buildings are proven to save money, improve efficiency, lower carbon
emissions and create healthier places for people. They are critical to addressing the climate
crisis, meeting ESG goals, enhancing resilience, and supporting more equitable communities.

Calculators

LEED v4 Rainfall Events Calculator

LEED version: v4

* Some of the requirements

* Percentile of rainfall events
* managing on site runoff from the
developed site for a given -
percentile (different for different | | o |
conditions and points) with low B0+C 55 Cret Ramvater Management and LEED 14 Os 95 Gredt Rainatr Management Use e summary b e
. | t (LID) and calculator to complete the form in LEED Online.
ImpaCt deve Opmen https://www.usgbc.org/resources/leed-v4-rainfall-events-calculator

green infrastructure


https://www.usgbc.org/resources/leed-v4-rainfall-events-calculator

Introduction

U.S. EPA’s National Stormwater Calculator
(SWC) Overview

* Description
* Planning-level tool that estimates changes in stormwater runoff given site
characteristics and low impact development (LID) practices at a location

* Details
* Provides access to national datasets
e Uses EPA’s Stormwater Management Model as \
its hydrologic model ol
* Includes SWC
e Hydrology analysis for a site under National Storm Water
different development and LID controls Sézm‘l’;i;‘f Maﬁgg;‘:e"t

e Cost module
e Green infrastructure as LID controls

Climate scenarios
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SWC Components

Soil (data layer available from SURGO soil survey)
* Type
* Drainage
Topography
Precipitation and temperature (recently updated historical precipitation, temperature, and

evaporation data)
*  From NOAA, LDAS

Climate

* Accounts for changes in monthly average precip., temperature, and extreme events based on global
climate models using the Climate Resilience Evaluation and Analysis Tool

* https://www.epa.gov/crwu/climate-resilience-evaluation-and-awareness-tool-creat-risk-assessment-

application-water

Land Cover
* Forest
* Meadow
* Lawn
* Desert

* Impervious

Low Impact Development Controls
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Location

Soil Type

Soil Drainage

Topography

Precipitation/Temperature

Climate Change

Land Cover

LID Controls



https://www.epa.gov/crwu/climate-resilience-evaluation-and-awareness-tool-creat-risk-assessment-application-water
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SWC Low Impact Development (LID) controls

* Green Infrastructure, Green-blue Infrastructure-
* a subset of sustainable and resilient infrastructure
e designed to address urban and climatic issues

* Low impact development

* Low Impact Development (LID) controls are green
infrastructure and landscaping practices designed to
collect runoff from impervious surfaces and retain it
on site

* Examples

* Disconnection
* Rain Harvesting
* Rain Gardens
* Green Roofs ——
 Street Planters |
Infiltration Basins S o




Introduction

Understanding how the SWC works

-
SWMM

e Uses SWMM 5 (EPA, 2010) as its computational engine

e SWMM 5 Addresses
e Surface runoff ;t:;;ng:f:;irt
* Infiltration Mot
Groundwater
Snowmelt

Stormwater detention
Full dynamic wave flow routing with any configuration of open and closed channels

 SWC only caries out its hydrology calculations from runoff, infiltration, and
LID sub-models

* Other parameter values: site area, width of the outflow face, slope, percent
impervious, depression storage depth (varies by land cover), roughness coefficient
(varies by land cover), Percent of Impervious Area without Depression Storage




Introduction

Consider a street planter (i.e., a kind of bio-retention cell)

Rainfall ET Runon

<j * f}‘ I @
Surface Laye// Infiltration

&

PO | Percolatjon

<j Storage Layer B
Underdrain ﬂ

Infiltration

Overflow




Introduction

Underlying model to assist in achieving LEED BD+C V4 Homes
and New Construction SS Rain Water Management

Main points:

1) The way that rain water is managed depends on site characteristics

2) SWMM can process site characteristics and using knowledge of physical
processes, predict how runoff will change from applying LID controls




Using the SWC to assist with LEED v4
Summary

Rerun the SWC with
a redevelopment or

Use precipitation
data to

(a) obtain rainfall

percentile for

Run the SWC with a

To determine Re-run
the SWC as needed

baseline scenario
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new development
scenario

to manage 100% of
the developed land’s
runoff

LEED v4
Location (b) Determine the
design storm for
Soil Type sizing of LIDs

Location

Soil Type

Soil Drainage Soil Drainage

LEED v4 Rainfall Events Calculator

v
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LEED v4 Rainfall Events Calculator

Topography

ste.

Topography

| [ Runsttvoume requred o be managed onte () ]

.............

Precipitation/Temperature

-
-
-

OB D ke @

Precipitation/Temperature

mmmmmmm Percent Runaft
D or 61 Srategy Descripon Managed Volume Managed

HHEEELER

Climate Change Climate Change

Summary for Design and Construction Rating Systems
Land Cover Land Cover =
Runoff volume required to be managed onsite (cu ft) 0.00
Total rainfall from the 80th percentile storm event (in) 0 uu‘
Total rainfall from the 85th percentile storm event (in) 0 uo‘ Option 1, Path 1. 95th Percer
LID Controls Total rainfall from the S0th percentile storm event (in) mm‘ LID Controls
Total rainfall from the 95th percentile storm event (in) 0 Em‘
Total rainfall from the 98th percentile storm event (in) 0. UD'
fLowl il Toim Not1001h pofcerifs Stomh svert (1) oo Total rinal fom the 8thpercentiestorm event i)
. . ‘Total runoff volume managed onsite (cu ft) 000
Project Cost Historical Data Project Cost

Enter historical rainfall data to calculate the total rainfall from the selected percentile storm. A minimum of 10 years of precipitation

Option 1, Path 3. Zero Lot Line projects only - 85th Percentile
record data is needed to determine the percentile event for the project. Thirty years or more s recommended.

Total rainfal from the 85th percentile storm event (in)

. Total
Recording Location
‘ Date } Time } (Monitoring Station) P'e"(';"')"“""

Total runoffvolume managed onsite (cu f)

Results Results R D

Totalrainfallfrom the 100th percenile storm event (in)

E o PR

" . ‘Total runoff volume managed onsite (cu ft)
- | Rain-72429793812 (2) | Historical Data | Strategies | Summary... @ : [«] |




Using the SWC to assist with LEED v4
Getting started with the SWC going through the tabs

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

Name your site
Enter in an address or zip code and press enter @

B W

Locate your site on the map and use the polygon drawing tool to
draw your project area



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

Using the SWC to assist with LEED v4

5. Enter your site’s soil type

6. Enter your site’s soil drainage

\9 EPANationaI Stormwater Calculator

\

Soil Type
Directions

Select a soil type and runoff potential from
the choices listed or by clicking a shaded
region of the map to select its value.

USDA's Web Soil Survey (WSS) has
B Hide soil type data
I @ Sand (Low Runoff)
O Sandy Loam (Moderately Low)
@ Clay Loam (Moderately High)

@ Clay (High Runoff)

Help

@;@.@«ze%@@ﬂw@@

B2 Microsoft Bing

B

| Stormwater Calculator

o
%
>

g

Laramie Trail

Directions

Enter your own conductivity value directly
into the input field below or click a shaded
region on the map to select its conductivity
value. If you leave the edit box blank, the
default conductivity associated with the

OB D ke @

8 Hide soil type data

I = 0.01 inches/hour
> 0.01 to <= 0.1 inches/hour
> 0.1 to <= 1.0 inches/hour

o R

> 1 inches/hour

5
L How fast does rainwater infiltrate pervious areas
of your site (inches/hour)?
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NEW SAVE OPEN RESOURCES CONTACT

Using the SWC to assist with LEED v4

‘ Road

Home Ave

5]
>
(iF) <T =
‘_/\é:j_ = =
GJ —

Road
f A standard road map

e

A

Aerial
A detailed look from above

7. Enterin the topography

b7 Walnut St g‘;
E Arcola 2&:
—r Bird's eye &
It b h I f I t t t A better angle of aerial photography
May be neiprul to use street, : ( :
. ) . . g ear|
bird’s eye, or aerial view. ; .
oper Ave ? Explore at eye level
\vn’EPANational Stormwater Calculator SE GEsD EsbikEEs Eendier radley
95:Wyofning Ave, Cincinnati, OH#P| | 5 = i
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= Topography
£
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e e ¢
Select a slope from the choices listed

below or click a shaded region on the map
to select its value.

USDA's Web Soil Survey (WSS) has

B Hide soil type data
Wyoming Ave ‘

I O Flat (2% Siope)
@ Moderately Fiat (5% Siope)
@ Moderately Steep (10% Slope)
@ Steep (Above 15% Slope)
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Using the SWC to assist with LEED v4

Precipitation and temperature data

8. Select a weather station for precipitation and temperature data

\9 EPANationaI Stormwater Calculator

source of hourly precipitation data and a
weather station to use as a source for daily
minimum and maximum temperature (used
to calculate evaporation).

h)

Rain Gage: &

CINA MUNI APT/LUKN FD APT v

Weather Station: &

CINA MUNI APT/LUKN FD APT b

Precipitation and Temperature Information:

0

Record Start Date: 1990/01/01
Record End Date: 2019/12/31
Annual Precipitation: 39.67

OB D ke @

X
i

& Download precipitation data
& Download temperature data

Help
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Using the SWC to assist with LEED v4 >
Obtaining precipitation data to calculate percentile rain events

for LEED v4 rain management

9. Download the precipitation data (it is a .dat file)

This will be needed to determine the LEED v4 rainfall percentile to which the
LID needs to be designed

Adams CINA MUNI APT/LUKN FD APT v 37 -

) Colerain

Precipitation and Temperature Information: ;
o . Green
Record Start Date: 1990/01/01 : N

Record End Date: 2019/12/31
Annual Precipitation: 39.67

Coving
< Download precipitation data AN @ '

& Download temperature data S e
“Erlanger

Help orence



Using the SWC to assist with LEED v4

10. For the climate change scenarios tab, select “No Change (Historical)”

L

%@%%%%&"bh@

EPANationaI Stormwater Calculator NEW SAVE OPEN RESOURCES  CONTACT

Percentage Change in Monthly Rainfall for Near Term Projections

Climate Change

V Hot/Dry <>Cemra\ A Warm/Wet

Directions v 5
A
. . °
Select a future climate change scenario to apply: 10
A A 0
@ No Change (Historical) &
Hot/D: 5
O HotDry ® v A &
@) Central § o A > o o
O Warm/Wet E v < & X
0 7oy a
Select an extreme storm scenario to apply: v *
5 v
@ No Change (Historical)
(O Stormy 7 v
() Less Stormy -10 v
ga“\‘aw ?a\)“\aw N\aVC“ M"\\ ey e oy wgue\ Sa\l\embe( Oc‘obe‘ ‘mve“‘be‘ Oecem‘uex
Select the time period to which the climate change scenario applies: Month

Annual Max. Day Rainfall (inches) for Near Term Projections

@ Near Term (2035)

() Far Term (2060) @ stomy [ Less Stormy A Historical

6.0
Helpful Resources >

U.S. EPA Climate Resilience Evaluation and Awareness Tool (CREAT)



Using the SWC to assist with LEED v4

11. Describe the land cover on your site

a L
f’EPANatlonal Stormwater Calculator NEW  SAVE  OPEN  RESOURCES  CON

‘Land Cover B Actia
[—&
Directions 1 Wé'ri',?é'h‘g

Describe the site's land cover for the Publjc
Library

development scenario being analyzed. X E—r::‘

Click on a category to see a more detailed
description.

; lil.\lyemi_r]g
Presbyterian
Church

-

¥




Using the SWC to assist with LEED v4
T
12. Describe baseline LID controls (what percent of the impervious area is
treated by each type of control)

]

EPANationaI Stormwater Calculator
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Using the SWC to assist with LEED v4

13. Skip the cost module for now.




Using the SWC to assist with LEED v4

should be displayed.

© | “ |
i_l-h_”l ﬁ Options: ,
O

14. In the options, set the years to

30 ‘

A |
analyze to 30, noting that this & [ |
may take some time to run. B ¢ e

15. Define the event threshold. R
This will not affect the ? |
calculation of rainfall or runoff.

Summary Results
Wh e

It will go into the number of
days with rainfall and number
of days with retained rainfall.

16. Click “Refresh Results”
. Click “Use as baseline scenario”

nnnnn



Using the SWC to assist with LEED v4
Summary

Rerun the SWC with
a redevelopment or

Use precipitation
data to
(a) obtain rainfall
percentile for
LEED v4

Run the SWC with a

baseline scenario
(50% of the work!)
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new development
scenario

Use information
from SWC to fill out

fields in LEED v4
Rainfall Events
Calculator

Location (b) Determine the
design storm for
Soil Type sizing of LIDs

Location

Soil Type

©
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Soil Drainage

LEED v4 Rainfall Events Calculator

v
'

ILEED v4 Rainfall Events Calculat

Topography Topography

ste.

| [ Runsttvoume requred o be managed onte () ]

Precipitation/Temperature

.............

==
-
~=

Precipitation/Temperature = [ @& 0 e s
P e

Climate Change

HHEEELER

Climate Change

Land Cover

Summary for Design and Construction Rating Systems
Toed

Land Cover

N B Runoffvolume requiredto be managed onsite (cu f) 000
infall from the 80th percentile storm event (in) 000|

infall from the 85th percentile storm event (in) 000|
infall from the S0th percentile s (i) 000
infall from the 95th perc: (in) 0. UU‘

' ]
1 T
infall from the 98th percentile storm event (in) 0 nn’
! Data Project Cost
lh

Option 1, Path 1. 95th Percer

LID Controls

LID Controls

Option 1, Path 2. 98th Percentile

Totalrainfallfrom the 98t percentile storm event (in)

“Total runoffvolume managed onsite (cu f)

Project Cost Hist

infall from the 100th percentie storm event (in) 000
erflistorical rainfall data to calculate the total rainfall from the selected percentile storm. A minimum of 10 years of precipfiition
cordiliata is needed to determine the percentile event for the project. Thirty years or more is recommended

Option 1, Path 3. Zero Lot Line projects only - 85th Percentile

Total rainfal from the 85th percentile storm event (in)

Recording Location Totalrunoffvolume managed onsite (cu )
= Time (Monitoring Station)

Results

Results

For projects pursuing exemplary performance.

B ez

Totalrainfallfrom the 100th percenile storm event (in)

‘Total runoffvolume managed onsite (cu f
<[l Rain - 72429793812 (2)

Historical Data | Strategies

Summary . ® [ ]




Using the SWC to assist with LEED v4
Obtaining precipitation data to calculate percentile rain events
for LEED v4 rain management

1. Open the file you obtained from the SWC for precipitation
(rain_######.. #.dat) and save as a .txt (rain_######H. . H.ixt

< Ie j Rain - 72429793812.dat - Notepad - O X a o
File Edit Format View Help
@ Online a1 75429793812 1999 1 4 4 ) 8.100
72429793812 1990 1 9 17 ) e.el0
= EH 72429793812 1990 1 7 Save As X
s 72429793812 1990 1
72429793812 1990 1 T & 5 This PC > Downloads » v [3) 2 Search Downloads
72429793812 1990 1
@ 72429793812 1990 1 Organize ~ New folder = - (2]
72429793812 1990 1
72429793812 199@ 1  This PC ~  VYesterday (1) ~
5 E 72429793812 1990 1 )
72429793812 1990 1 - 3D Objects
72429793812 1990 1 [ Desktop
,O 72429793812 1990 1 Documents
0 72429793812 1990 1 -
72429793812 1990 1 ¥ Downloads : .4]
ﬁ 72429793812 1990 1 B Music © Rain -
72429793812 1990 1 ) 72429793812t
72429793812 1990 1 &= Pictures xt
(") 72429793812 1990 1 B videos * Last month (1)
(i 72429793812 1990 1 25 0SDIsk (©) ast mon!
72429793812 1990 1 = "
@@ 72429793812 1990 1 ~- Data (WAAVORD v v
72429793812 1990 1 -
72429793812 1990 1 File name: | Rain - 724297938121}(\1 ~
72429793812 1990 1 Save as type: Text Documents (*.txt) ~
& 72429793812 1990 1
72429793812 1990 1
sl 72429793812 1999 1| & b Folder Encoding: (UTF-8 v o
]
72429793812 1990 1 28 23 2] ©.011
H 72429793812 1990 1 29 2 ] ©.097
72429793812 1990 1 29 5 ] 8.096




Using the SWC to assist with LEED v4
Obtaining precipitation data to calculate percentile rain events

for LEED v4 rain management
2. Open the v4_Rainfall Events Calculator v02_ 0.xlsm
3. Open a new tab at the bottom

4. Import data from Text/CSV (the columns are: Station ID, Year,
Month, Day, Hour, Minute, Non-Zero Precipitation reading in inches)

5. Can import directly by clicking “Load”

6. Create new column that is the date
=DATE([@Column2],[@Column3], [@Columna])) -

File Origin Delimiter Data Type Detection
1252: Western European (Windows) ~ | | Tab ~ | | Based on first 200 rows - [&
£l Import Data X Columnl  Column2  Column3  Columnd  Columns  Columné  Column? A
72429793812 1990 1 4 4 [ 01
1 & « Profile > Downloads > v | U P Search Downloads raroressis 1000 ) B W B ot
72429793812 1990 1 9 18 0 0.03
Organize = New folder =0 @ raazomossra| om0 . 14 1, o oam
o A 72429793812 1990 1 4 ~ 72429793812 1990 1 1 1 0 0.006
= This PC  Yesterday (1) 72429733812 2990 2.100 9 72429793812 1990 1 17 s 0 01
- 3D Objects 17 0 0.010 72429793812 1990 1 17 20 0 0z
72429793812 1990 1 9
B Deskio 72429793812 1990 1 19 19 0 042
AUtosave P P 0 g:030 72429793812 1990 1 19 20 [ 0.106
B Documents 72429793812 1990 1 14
3 0.034 72420793812 1090 1 10 2 o 0042
. & Downloads > 72429793812 1990 1 14
File Home Insert Draw Page Layout Formulas Data Rev 7} 0.006 TazreE| 1% ! © = 9 oo
— D Music ©Rain - 72429793812.6¢ 72429793812 1990 1 17 72420793812 1990 1 . 2 0 0127
. 8 0 0.100 72429793812 1990 1 19 24 0 0.106
[LE From Text/CSV [% Recent Sources [T Queries & Connection = Pictures ¥ Earlier this week (1) 72420793812 1990 1 17 7220793812 1990 1 2 I o o
. . G [ videos 72429793812 1990 1 19 72429793812 1990 1 20 3 0 0.106
[% From Web [Fj Existing Connections 5 0SDisk () 19 0 0.042 72429793812 1990 1 20 5 0 0106
Bsh Titinzelly = 72429793812 1990 1 19
efres « Data (WAA\ORD a 20 0 0.106 72429793812 1990 1 20 7 0 0.105
v From Table/Range 0 72429793812 1990 1 19 72429793812 1990 1 20 11 0 0.106
Data 9 All ~
~ Data (\AA\ORD v 21 0 0.042 72429703812 1990 1 2 1 0 001
¥z 5 72429793812 1990 1 19
Get & Transform Data Queries & Connections " o oe2 T2z o0 ! z ’ o 0008
File name: |Rain - 72429793812.txt o ‘ Text Files (*prm;*.txt*.csv) o @ The data in the preview has been truncated due to size limits. M

Tools + Concel




Using the SWC to assist with LEED v4
Obtaining precipitation data to calculate percentile rain events

for LEED v4 rain management

7. Calculate percentile relevant to your Rainwater management option
1 path (95, 98t | or 85t") with Excel’s PERCENTILE function

File Home Insert Draw Page Layout Formulas Data Review View Help Table Design I Comments 15 Share

PR — i - ~

(T2 [caten B R S = = AR — - B @y 2 by O §
X Delete ~ v

e Sort & Find & Sensitivity

B~ e
Paste = == == Conditional Formatas Cell
B I U-~ - = = = €= o= ) <0 .00 = .
= Y =S==E=E $+% 9 WD Tabla~ Efomats | € Fitere sawete | o

v Formatting Styles ~

Clipboard ~ Font 5] Alignment ~ Number ~ Styles Cells Editing Sensitivity
H3 - Je | =DATE([@Column2],[@Column3],[@Columna4]) '
g " - ° - c - 0 - : - ’ - © - g - : : s E Queries & Connections v X
2 | 72429793812 1990 1 4 4 0 0.1  1/4/1990 ) )

= Queries | Connections
3 72429793812 1990 1 9 17 0 0.01 1/9/1990 -
4 | 72429793812 1990 1 9 18 0 0.03  1/9/1990 2 queries
5 | 72429793812 1990 1 14 17 0 0.034 1/14/1990
6 | 72429793812 1990 1 14 18 0 0.006 1/14/1990 70 Rain - 72429793812
7 |72429793812 1990 1 17 8 0 0.1 1/17/1990 Connection only.
8 |72429793812 1990 1 17 20 0 0.2 1/17/1990 I Rain - 72429793812 (2) 3
9 |72429793812 1990 1 19 19 0 0.042 1/19/1990 15,281 rows loaded.
10 | 72429793812 1990 1 19 20 0 0.106 1/19/1990
1172429793812 1990 1 19 21 0 0.042 1/19/1990
12 | 72429793812 1990 1 19 22 0 0.053 1/19/1990
13 | 72429793812 1990 1 19 23 0 0.127 1/19/1990
14 | 72429793812 1990 1 19 24 0 0.106 1/19/1990
15 | 72429793812 1990 1 20 1 0 0.211 1/20/1990
16 | 72429793812 1990 1 20 3 0 0.106 1/20/1990
17 | 72429793812 1990 1 20 5 0 0.106 1/20/1990
18 | 72429793812 1990 1 20 7 0 0.105 1/20/1990
19 | 72429793812 1990 1 20 11 0 0.106 1/20/1990
20 | 72429793812 1990 1 23 14 0 0.01 1/23/1990
2172429793812 1990 1 25 5 0 0.006 1/25/1990 ]

[ -Iié;n—7242§}§_3812(2) ‘ Historical Data | Strategies | Summary ...




Using the SWC to assist with LEED v4
Summary

Run the SWC with a

Use precipitation
data to

(a) obtain rainfall

percentile for

baseline scenario
(50% of the work!)
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LEED v4
Location (b) Determine the
design storm for
SRS sizing of LIDs

Soil Drainage

LEED v4 Rainfall Events Calculator
Topography

Precipitation/Temperature

==
-
~=

Climate Change

Z% Land Cover
Total rainfall from the 80th percentile storm event (in) 0 uu‘
' \ Total rainfall from the 85th percentile storm event (in) 0 nn‘
Total rainfall from the 90th percentile storm event (in) 0.00
LID Controls : ; : !
[] Total rainfall from the 95th percentile storm event (in) 0.00
Total rainfall from the 98th percentile storm event (in) 0.00|
Total rainfall from the 100th percentile storm event (in) 0 uu‘
=
1 Histe | Dat:
Project Cost Istorical Data
Enter historical rainfall data to calculate the total rainfall from the selected percentile storm. A minimum of 10 years of precipitation
record data i rmine the percentile event for the project. Thirty years or more is recommended.
. Total
Recording o
‘ i } Time } (Monitoring Station) P’“"('i’r'")’“"
Mh Results

» .| Rain-72429793812(2) | Historical Data | Strategies | Summary ... (&) <

Rerun the SWC for
a new LID control

scenario

using the percentile calculated
in last step for design storm

DB Dk @

-
-

E o F RO

Location

Soil Type

Soil Drainage

Topography

Precipitation/Temperature

Climate Change

Land Cover

LID Controls

Project Cost

Results

Use information
from SWC to fill out

fields in LEED v4
Rainfall Events
Calculator

LEED v4 Rainfall Events Calculator

ste.

| Runot voume requrea to be mansgee onste cu ]

RunoffVolume Percent Run

oft
D or 61 Srategy Descripon Managed Volume Managed

000%
000%
o000%
000%
o000%
000%

Summary for Design and Construction Rating Systems
Toed

Runoffvolume required to be managed onsite (cu ) 000

Option 1, Path 1. 95th Percentile and Option 2. Natural Land Cover Conditions

Total rai mthe 95t per

le storm event in)

Total runoffvolume managed onsite (cu f)

Option 1, Path 2. 98th Percentile

Totalrainfallfrom the 98t percentile storm event (in)

“Total runoffvolume managed onsite (cu f)

For projects pursuing exemplary performance.

Totalrainfallfrom the 100th percenile storm event (in)

‘Total runoffvolume managed onsite (cu f
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A

1. Without reloading the page or anything, return to the “Land Cover
Tab” and if your land cover has changed after development or
redevelopment, describe the land cover on your site

3’EPANational Stormwater Calculator NEW SAVE OPEN RESOURCES  CONTAC
‘Land Cover

8

et

<

A

ol

%1

E @
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5
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2. Describe the LID controls (what percent of the impervious area is treated
by each type of control) keeping the baseline and expanding LID

Location

Soil Type

Soil Drainage

Topography

Precipitation/Temperature

Climate Change

Land Cover

LID Controls

Project Cost

Results

EPANationaI Stormwater Calculator

©

LID Controls

Directions

Enter the percentage of your site's
impervious area you would like to be
treated by the listed LID Controls.

Click a practice to learn more about it or to

-

1

Wiyeriding Mickls

(]

>
=
- 5]
o u ]
(7}
o

[

N7

Ea%{)&"b&t@@

EP National Stormwater Calculat:

Street Planters

LID Controls
Directions

Enter the percentage of your site's
impervieus area you would like to be
treated by the listed LID Controls.

Street Planters consist of concrete boxes filled with an engineered soil that supports vegetative growth. Beneath the soil s a gravel bed that
provides additional storage.

Click a practice to learn more about it or to

The walls of a planter extend 3 to 12 inches above the soil bed to allow for ponding withing the unit. The thickness of the soil growing
medium ranges from 6 to 24 inches while gravel beds are 6 to 18 inches in depth.

The planter's Capture Ratio is the ratio of its area to the impervious area whose runoff it captures.

Learn More (Oregon State University Extension Service LID Fact Sheet: Stormwater Planters)

Ponding Height: 6 in

Soil Media 18 in
Thickness:

Soil Media 10 ine
Conductivity:

Gravel Bed 2 in
Thickness:

% Capture Ratio:

Permeable
Pavement:
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\?’EPA National Stormwater Calculator

Project Cost

Choose a Project Type

4

fiel ds "

I .28 wyoming
* Branch

3. In the cost module, select your
project type and site suitability.

@ Public
e LIDETY

L5
L
o+

i o
= gy [
i

‘Spring

el |

Pike Hﬂf"‘"‘* T :

=

4. Select the cost region.

(O Re-Development

[ ] New Development

Choose your Site Suitabiltiy

@ Poor

i

(O Moderate

@ Excellent

Choose your Cost Region

Cost Region:

Detroit(227 miles)

g@m%@-@%s@@,?}g@@

I
T ESpningfieldp

- —

Regional Multiplier:

El
" - l

S — . -4
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Using the SWC to assist with LEED v4 EPA s

Results

Directions v

Options:

Years to Analyze:

Event Threshold:

() 1gnore consecutive Days

[h

14. You will see a message that the

E%%&%h@

O Site Description

inputs have changed and the —
results need to be refreshed, w o

Percent of Wet Days Retained
@ Summary Results

Smallest Rainfall w/ Runoff (in¢
O Rainfall / Runoff Events

L]
I k th X d d (O Rainfall / Runoff Exceedance Frequency Largest Rainfall w/o Runoff (inc
ClIC € A anad proceed.
15. Click “Ref lts”
. Click “Refresh Results
Current Scenario Baseline Scenario

16. Many options from here:

» Save (top right of the page) the file
by emailing results: [

Summary Results

Average Annual Rainfall (inches) 39.67 39.67
o P r i n t re S u I t S to p d f Faihaes Average Annual Runoff (inches) 16.31 2365
° V . d . ff t t Days per Year with Runoff 3458 50.34
I e W I e re n re p O r S Percent of Wet Days Retained 52.01 30.14

Smallest Rainfall w/ Runoff (inches) o1 on

Largest Rainfall w/o Runoff (inches) 0.50 0.28

Max Rainfall Retained (inches) 0.96 068
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Summary

Rerun the SWC with
a redevelopment or

Use precipitation
data to

(a) obtain rainfall

percentile for

Run the SWC with a

baseline scenario
(50% of the work!)

Use information
from SWC to fill out

new development
scenario

fields in LEED v4
Rainfall Events
Calculator

LEED v4
Location (b) Determine the
design storm for
Soil Type sizing of LIDs

Location

Soil Type

Soil Drainage Soil Drainage

LEED v4 Rainfall Events Calculator
LEED v4 Rainfall Events Calculator A .

OB Y ke @
OB D ke @

5 .
v
|
Topography Topography s
| [ Runsttvoume requred o be managed onte () ]
L T W 2 ) 77/ /2 Sl
s Precipitation/Temperature et Precipitation/Temperature || [N @~ === e e
(X e LID or G Srategy Descripion Managed Volume Managed
0 feut (%)
i o
1 oo
Climate Change Climate Change - oo
] eg mmary YoM |t @ & [+ ]
Summary for Design and Construction Rating Systems
Land Cover Land Cover Tous
Runoff volume required to be managed onsite (cu ft) 0.00
Total rainfall from the 80th percentile storm event (in) 0 uu‘
\ Total rainfall from the 85th percentile storm event (in) 0 uo‘ \ Option 1, Path 1. 95th Percer
' LID Controls Total rainfall from the S0th percentile storm event (in) mm‘ ' LID Controls
? [] Total rainfall from the 95th percentile storm event (in) o rm‘ ? [}
Total rainfall from the 98th percentile storm event (in) 0.00|
Total rainfall from the 100th percentile storm event (in) 0.00
— — Total rinal fom the 8thpercentiestorm event i)
. Historical Dats . ‘Total runoff volume managed onsite (cu ft)
Project Cost storical Data Project Cost
Enter historical rainfall data to calculate the total rainfall from the selected percentile storm. A minimum of 10 years of precipitation Option 1, Path 3. Zero Lot Line projects only - 85th Percentile
record data is needed to determine the percentile event for the project. Thirty years or more is recommended.
Total rainfall from the 85th percentile storm event (in)
" Total
Recording location: ‘Total runoffvolume managed onsite (cu f)
‘ et } Time } (Monitoring Station) P'e"(';"')"“""
I‘h Results I‘h Results For projects pursuing exemplary performance
‘Total rainfall from the 100th percentile storm event (in)

‘Total runoffvolume managed onsite (cu f

.| Rain - 72429793812 (2)

Historical Data | Strategies

Summary . ® [ ]




Using the SWC to assist with LEED v4
Getting the inputs to calculate percent runoff

volume managed

* As you adjust the LID N
CO ntr0|s in the SWC a nd Current Scenario Baseline Scenario

Annual Rainfall: 39.67 in. Annual Rainfall: 39.67 in.

refresh your results, you can R

compare to your baseline ’ ,
scenario.

Statistic Current Scenario Baseline Scenario
° L k f t h | ((A Average Annual Rainfall (inches) 39.67 39.67
O O O r e Va u e’ Ve ra ge Average Annual Runoff (inches) 16.31 23,65

A n n u a I R u n Off ( i n C h e S ) ” Days per Year with Rainfall 72.06 72.06

Days per Year with Runoff 3458 50.34

o SO m e CO nve rS i O n S n e ed ed Percent of Wet Days Retained 52.01 30.14

Smallest Rainfall w/ Runoff (inches) 0.1 0.11

to i n p Ut i nto L E E D V4 I'a i nfa I | Largest Rainfall w/o Runoff (inches) 0.50 028
eve ntS Ca I C u I ato r Max Rainfall Retained (inches) 0.96
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Important information

 SWC does not calculate
runoff reductions
attributable to each
individual LID control.

* Find a mix of LID controls

specifications by toggling
LID controls and comparing
average annual runoff from
a non-developed baseline

Summary Results

Current Scenario Baseline Scenario
Annual Rainfall: 39.67 in. Annual Rainfall: 39.67 in.
B Runoff Infiltration Evaporation B Runoff

> D

Statistic Current Scenario Baseline Scenario
Average Annual Rainfall (inches) 39.67 39.67

Average Annual Runoff (inches) 16.31 23.65

Days per Year with Rainfall 72.06 72.06

Days per Year with Runoff 34.58 50.34

Percent of Wet Days Retained 52.01 30.14

Smallest Rainfall w/ Runoff (inches) on 0.1

Rainfall Retention Frequency Rainfall Retention Frequency

Current Scenario seline Scenari
© current sce Il Baseline Scenario (@ Current Scenario [l Baseline Scenario
o

that will approach LEEDv4 -~ . M = S




Summary

e EPA’s National Stormwater Calculator (SWC) and LEED v4 D+C

 SWC is a valuable tool that can be used for obtaining precipitation data to calculate
percentile rain events for LEED v4 rain management credits

e Can help to understand how combinations of LID controls can influence runoff

e Can help to screen for estimated costs of LID controls can be used to help determine
the inputs for the LEED v4 Rainfall Events calculator

 SWC can help to determine how future climate scenarios may affect runoff
given development and LID controls

 SWC provides
* Educational information material and links for land cover, LID controls, and more.
* sizing information for LID controls based on the “size for design storm” feature




Questions?

* If you require technical support in using EPA’s National Stormwater
calculator you can email SWC@epa.gov



mailto:SWC@epa.gov
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