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EPA National Stormwater Calculator
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B An official website of the United States government.
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National Stormwater Calculator

(T,‘})::;:)e?elp control runoff and promote the natural movement Additional Information

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.

NOTE: 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 late spring 2018. We apologize for any inconvenience.

Green Infrastructure as Low Impact Development Controls +

Capabilities +




Low Impact Development (LID) Controls

Included LID Controls
Disconnection (rooftop downspouts)
Rain Harvesting (rain barrel or cistern)
Rain Gardens

Green Roofs

» Street Planters

e Infiltration Basins

 Permeable Pavement

' " ' s /
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Low Impact Development (LID) Controls

Included LID Controls Modeling Capabilities
» Disconnection (rooftop downspouts) « Hydrologic Analysis

« Rain Harvesting (rain barrel or cistern) » Cost Analysis

« Rain Gardens « Climate Scenarios

* Green Roofs

» Street Planters

e Infiltration Basins
 Permeable Pavement

f !
Ohio Stormwater Conference || Gnreen-dray ost Analysié



Location and Project Information

pe-

1+ National Stormwater Calculator = =

If Overwew Location ;ﬁrsrbrier;ilPe Soil brarirnaig;e;lr)!)ograprhy I Fsreciéi;cafibn INErvapora;(ion ] Climate trﬁranrg?e [ Land Cover | LID Controls 7Resu{ts:

* Site Name e—
» Search for Site Location | oo

Search for an address or zip code: ’ | > | 4 § b’ :
3 vy 0 % A N .

I Defiance, OH [ # g ; o O o A : "

e Site Area S e T . KR
Site Location (Latitude, Longitude) . L ; ' 1 e d \ IJ'
41.29760138044399,-84.35833213543225 T a1
L B

Site Area (acres - Optional) A 1 sl - G
o : =2 o) , : ne | wGrandiAve “ﬂ—‘

Open a previously saved site

=
-

€500

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

4

-

>

Locate the site on the map. Analyze a New Site Save Current Site  Exit




Soll Type

* NRCS Web Solil Survey

 Defined by Hydrologic
Soil Group
« Group A- Sand
« Group B — Sandy Loam
* Group C — Clay Loam
* Group D — Clay

'.{5,‘ National Stormwater Calculator

| Overview | Location | Soil Type | Soil Drainage | Topo raphy | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls | Results |
| | 9 pograpny 9 |

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

[ © A- low runoff potential

E © B - moderately low

B © D - high runoff potential

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

e ; ” 1

BGSiiEge I

Help

Select a soil type for the site. Analyze a New Site

Save Current Site  Exit




Soll Drainage

7 National Stormwater Calculator EI ‘—@";@

= | Overview I Location I Soil Type‘ Soil Drainage !Topography l Precipitation | Evaporation I Climate Change l Land Cover I LID Controls l Results |
* NRCS Web Solil Survey

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

» Saturated Hydraulic T

n n |¥| View soil survey data
COnd UCtIVIty [ <=0.01 inches/hour

> 001 to <= 0.1 inches/hour

[0 »01to <=1.0inches/hour = = el S Grandiave! % and Ave
B > 1inches/hour .
When soil survey data is displayed

you can select a value directly from
the map.

Help

Enter the soil's drainage rate.




Topography

* NRCS Web Solil Survey
 Surface Slope

'.Q;E} National Stormwater Calculator

} Overview I Location I Soil Type I Soil Drainage

|

=

Topography i Precipitation | Evaporation I Climate Change [ Land Cover I LID Controls l Results[

Describe your site's topography:
[¥] View soil survey data

@ Flat (2% Slope)
) Moderately Flat (5% Slope)

B
B
[[] © Moderately Steep (10% Slope)
B

Steep (above 15% Slope)
When soil survey data is displayed

you can select a slope category
directly from the map.

l

:_:_ﬁ E Aerial ~ ‘{/,,
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Analyze 3 New Site Save Current Site  Exit .:
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Precipitation

'+ National Stormwater Calculator

« Measured at nearby

Select a rain gage location to use as

N ati O n al We at h e r a source of hourly rainfall data:

1 - DEFIANCE

: Ger'ryan a0 e ; LY S g e N
s _J'Q\\'I‘nship

iy
Swanrreek

- - (1970-2006) 33.70"
Service rain gage
(1970-2006) 35.20" s P : o et 2 _
A 3 - STRYKER R SR ] R P e R R

(1970-2005) 33.34" o el ¥ : Ypbieitnt

* Average annual rainfall Skt e M s

V r nnu r In 4 - PAULDING L Ao e . Ia 1 Township
(1970-2006) 34.85" . > A £ 3% b \por2lie :

based on long-term iy
historical data e e

e

S
s go\?ﬁ%ﬁ

el

Select a source of long-term hourly rainfall data. Analyze a New Site Save Current Site  Exit




Evaporation

'+ National Stormwater Calculator

« Measured at nearby

Select a weather station to use as

National Weather

1 - DEFIANCE

(1970-2006) 0.17 inches/day

Service weather station | - .- e RN T

Township
e

(1970-2006) 0.16 inches/day
3 - WAUSECN WATER PLANT

* Monthly evaporation

(1970-2006) 0.16 inches/day % Williams 1

rates calculated from e, ||
long-term historical data | -

Help

Select a source of monthly average evaporation rates. Analyze a New Site Save Current Site  Exit




Climate Scenarios

':_;1 Mational Stormwater Calculator EI = @

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

 Climate projections

Select a future climate change scenario Percentage Change in Monthly Rainfall for Near Term Projections
to Epp|}f: --¥-- Hot/Dry -—§—- Median - Warm/Wet
proaucedad oy tne vvor s B R,
Mo change

Climate Research :

@ Median change w o W e A, 1

Programme (WCRP) s —
e ot s T A T
» Scenarios model future | e

Far Term (2045 - 2074) 20 i I | | |

Changes INn tem perature

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

and precipitation | s

P P

2.0 | . | }
5 10 15 30 50 100
Return Period (years)

Help

Select a climate change scenario to use. Analyze a Mew Site  Save Current Site  Exit




Climate Scenarios

* Climate projections affect the average monthly rainfall

* Three scenarios
* Two time periods

Percentage Change in Monthly Rainfall for Near Term Projections
-—-¥-- Hot'Dry -—ip—- Median --f5-- Warm!Wet
: : il
Select a future climate change scenario ' ' ' ' ' ' '
to apply:
20
."\._
@ Mo change S
10 44 ot e F e r 9
Hot/Dry i S J‘l’ N e i~ I
1 — V... i }I
_ i = - S S + A
Median change g A 1
o —a ‘- -...-' -\"
Warm,/Wet R ¥ .
_2: I I | | |

\

/ [ f
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Climate Scenarios

* Climate projections affect the average monthly rainfall
* Three scenarios
* Two time periods

Percentage Change in Monthly Rainfall for Near Term Projections

-—-¥-- Hot'Dry -—ip—- Median --f5-- Warm!Wet

Select the time pencd to which the 20 *
climate change scenaric applies: T A

10 L __,\_I--- p _.--' '-\.,\_.\-. ,.".. "\-\.‘ ...__l'l """" [ '—l-..,_\ —
& Near Term (2020 - 2049) S NP S S . -
[ T T e
0 T t.... __-:'.';'" i -""H.. " “n _-' ! N ...._,_-f:i —

Far Term (2045 - 2074)

Jan Fab War apr May Jumn Jul S Sep Dt 3 [ul8 Dec




Climate Scenarios

* Climate projections affect the average monthly rainfall
* Three scenarios
* Two time periods

Percentage Change in Monthly Rainfall for Far Term Projections

--¥-- Hot'Dry -—ip-- Median -—d5-- Warm/Wet

= r.N 1
Select the time period to which the ||, | A ]

climate change scenaric applies: Pooa

.;
LY F
1 -

., "1-
E8 ]

Near Term (2020 - 2049) N e o N

I+

& Far Term (2045 - 2074) 10 § * | AT




Land Cover

Select the percent of site
area covered by:
* Forest
 Meadow
Lawn
Desert
* Impervious

n .‘ National Stormwater Calculator

6vervireiwrleo<artironr ] VSVtVDViIVTj;Ipe ]756i| Drarirnagrerlr VTopograprhy I Fsrecik;;i;(afibn l”Ervapora;(ion ] Climate trﬁrangﬁe} Land Cover | LID Controls [ Results |

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

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

Help

% Forest 0 =
% Meadow 0 =
% Lawn 30 =
% Desert 0 =
% Impervious 70

E:Sessions Ave'

me

L

w College;Dr e

Masterp| Wi )

e

> \-qﬂ

=
~'1 :
: AmGrand Ave J‘_

Describe the site's land cover.

Analyze a New Site

Save Current Site  Exit




Low Impact Development (LID) Controls

Select percent of
Impervious area to be
treated by each LID type

Enter design storm to be
used for LID sizing

y _‘ National Stormwater Calculator

bvervirerwri Location I VStV)iIVTV)V/PE ]750il Drarinarg”e:l Topography lrﬁi;pitat'iron i”Ervapora;(ion ] Climate Crhanrg”e [ Land Coverj LID Controls Results|

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

practices?

Disconnection 0 -
Rain Harvesting 0 =
Rain Gardens 0 2
Green Roofs 0 S
Street Planters 12 =
Infiltration Basins 0 =
Permeable Pavement 0 =
Design Storm for Sizing 3.74 2

(inches) (see Help)

Click a practice to customize its design.

Verify cost-estimation variables below

@ Projectis Re-Development
Projectis New Development

Site Suitability - Poor
@ Site Suitability - Moderate
Site Suitability - Excellent

Cost Region  Cincinnati (94 miles) 1.00 v

Regional Multiplier |1.07

Help

"

L
8
3
g

= g

>

¥

’ e MEMast

GrandiAve

Assign LID practices to capture runoff from impervious areas.

Analyze a New Site

Save Current Site  Exit




LID Controls

Rain Gardens vt ecten 1 D

What % of your site’'

will be treated by thq Rain Garden
practices?

? I I 2 %, Rain Gardens are shallow depressions filled with an -
4 P O n d I n g e I g ht izzennesticn 2 engineered soil mix that supports vegetative growth.

Rain Harvesting They are usually used on individual home lots to

. . o RuinGardetic capture roof runoff.
* Soil Media Thickness | ...t
Street Planters T
1 2 - Infiltration Basins
 Soil Media Conductivity | ==
Design Storm for Siz

[ % Captu re Ratl O (inches) (see Help)

Click a practice to c|

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.

= Ponding Height (inches) 6 :
(ratio of LID area to ——
Soil Media Thickness (inches) v
. @ Projectis Re-Def
desired captured area) | el civcscomnom w0
Site Suitability - . ) 5 ~
o Site Suitability - % Capture Rabo :
Site Suitability - Has Pre-treatment
Learn more ...
Cost Region Cinci
Regional Multiplier
Size for Design Storm ‘ ’ Restore Defaults ‘ Accept 1 { Cancel ‘

Help

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




LID Controls

" _‘ Nati9n§| Storrnwater Calculator : ‘ [ = ] =
Street Planter ey i =
What % of your site’'
will be treated by thq Street Planter
. . ractices?
P P d H ht p_ i Street Planters consist of concrete boxes filled with ~ »
O n I n g e I g Disconnection ‘ HE an engineered soil that supports vegetative growth.
Rain Harvesting IMECRVIGUS E0WNY o 2 ez W ALE Beneath the soil is a gravel bed that provides
y SURPARTE SO RGO/ additional storage.
N I M d n T h L] k Rain Gardens — — A | \ '. ,: z U X
= S O I e I a. I C n eSS Green Roofs Wl x A : \ The walls of a planter extend 3 to 12 inches above =
Street Planters GROWING the soil bed to allow for ponding withing the unit.
. . s . & - The thickness of the soil growing medium ranges
Infiltration Basins FRTEr AT I TS f 6 to 24 inches while gravel beds are 6 to 18
» Soil Media Conductivit Sl 9
O I e I a O n u C IVI Permeable Pavemen .,Ef:: % \fg inches in depth.
. Design Storm for Siz The planter's Capture Ratio is the ratio of its areato  ~
» Gravel Bed Thickness | ===
Click a practice to cy Ponding Height (inches) P s
: : : - 18 =
o - o Soil Media Thickness (inches) v
Verify cost-estimatio
* %0 Capt t
o Capture Ratio —
rojects aeLe Soil Media Conductivity (in/hr) ‘ .
(ratio of LID area to e —
. . 12 a
Site Suitability - Gravel Bed Thickness (inches)
- @ Site Suitability - ) . 6 e
desired captured area) | “eii o ,
Learn more ...
Cost Region Cinci
Regional Multiplier
Size for Design Storm \ ‘ Restore Defaults ‘ Accept J [ Cancel
Help

]

Assign LID practices to capture runoff from impervious areas. Analyze a New Site  Save Current Site




LID Controls

Permeable Pavement
« Pavement Thickness
» Gravel Layer Thickness

* % Capture Ratio
(ratio of LID area to
desired captured area)

y _‘ National Stormwater Calculator

;:Cvervie'w;iﬂlr.ocartiorl l

What % of your site’'
will be treated by thq
practices?
Disconnection

Rain Gardens

Green Roofs

Street Planters
Infiltration Basins

Permeable Pavemen|

Design Storm for Siz
(inches) (see Help)

Click a practice to c|

Verify cost-estimatio

@ Projectis Re-De

Projectis New [

Site Suitability -
@ Site Suitability -
Site Suitability -
Cost Region Cinci
Regional Multiplier

Help

LID Design

Permeable Pavement

P sdagn € tebdimes. e
Porcus Asphait with
Subsurtace 190 Hration

URSOMPACTED
SURARADE 18

Z_Z_r 7z

o o TP
.. POROUS ASPHALT PAVEMENT ©2 e

o o aa e

UNEORMLY GRADRD

RTGHE AGONEGATE
wiTH

Has Pre-treatment

O PaTAATION 5" rom CTORNNATER ETORAGE
AND RECHARGL -
PLTER PARNC i X - Bl
LINES THE
e it minrece PUBSURPACE BED
Pavement Thickness (inches) 6 v
Gravel Layer Thickness (inches) 18 v
% Capture Ratio 100 v

Continuous Permeable Pavement systems are -
excavated areas filled with gravel and paved over
with a porous concrete or asphalt mix.

Modular Block systems are similar except that =
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.

Pavement layers are usually 4 to 6 inches in height  +

Size for Design Storm

‘ { Restore Defaults

Accept ‘ 1 Cancel ]

Assign LID practices to capture runoff from Impervious areas.

Analyze 3 New Site  >ave Current Site

]




LID Controls

Site Suitabllity
« Physical Obstructions
« Utility Conflicts
« Ease of Access

Impacts
e Construction Cost
 Maintenance Cost

;:Cvervie'w;iﬂlr.ocartiorl l

'J;i:_‘ National Stormwater Calculator | = ] o]

What % of your site’'
will be treated by thq
practices?
Disconnection
Rain Harvesting
Rain Gardens
Green Roofs
Street Planters

Infiltration Basins

Permeable Pavemen|

Design Storm for Siz
(inches) (see Help)

Click a practice to cy

Verify cost-estimatio
@ Projectis Re-De

Projectis New [

Site Suitability -
@ Site Suitability -
Site Suitability -

Cost Region Cinci
Regional Multiplier

Help

LID Design @

Moderate Site Suitability

Site suitability is a measure of construction feasibility and includes factors such as topography, soil type, slope, and
other physical features that might result in higher implementation costs,

Moderate site suitability refers to sites that have several of the following characteristics:
Few physical chstructions
Few utility conflicts,
Other features that may make construction of stormwater management infrastructure challenging and likely
rmore costly, but less than a site with poor site suitability.

=T Parking §
== closures W

; Few physical 8 Underground &
gobstacies _h_u{ilities pres.entﬁ

Sites determined to have moderate suitability for LID practices may result in higher costs because of the potential need
for additional excavation, accommedation for physical cbhstructions including utilities, required retaining walls,
rmoderately challenging access, limited dewater, the addition of engineered or custom media blends, or need to address
geotechnical or groundwater concerns.

Selecting "Site Suitability - Moderate” on the "LID Controls” tab of the National Stormwater Calculator influences the site
complexity, and may shift the costs towards a higher complexity cost estimation compared to.

Maoderate site suitability combined with information on development type, topography, and soil drainage determines
whether complex, typical, or simple cost curves apply. See User Guide for more information.

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




LID Controls

Select cost region

1+ National Stormwater Calculator = =

6vervirerwrl”Locartironr ] VSVtVJViIrT;;Ipe ]VS&I l'rJrarirnagrerlr VTopograprhy I Fsreciﬁi;cafibn INErvapora;(ion ] Climate trﬁrangﬁer Landrto'ver‘j LID Controls iWResu{ts:

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

Disconnection 0 -

Rain Harvesting 0 =

Rain Gardens 0 2

I m p aCtS Green Roofs 0 S
Street Planters 12 =

[ J CO St Ct O Cost Infiltration Basins 0 =

n ru I n Permeable Pavement 0 =

me

* Maintenance Cost i P

Click a practice to customize its design.

¥

)

B =
Fr,
o)
@

Verify cost-estimation variables below

© Projectis Re-Development
Projectis New Development

1 Site Suitability - Poor
@ Site Suitability - Moderate
1 Site Suitability - Excellent

(€53l incinnati (04

Regional Mult Cleveland (126 miles) 0.4 | | f° ' ; :
Pittsburgh (165 miles) 1.09 B 4 E:Sessions/Ave]
Help NATIONAL (NA) 1.03
Other (NA) 1 —

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




LID Controls -
Select cost region e

Impacts

* Construction Cost

 Maintenance Cost

o Hawaiian Islands

i
Honolulu &




LID Controls

Select cost region

0 ”x National Stormwater Calculator m @@

B

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

-

Regienal Mult

Disconnection 0 % f
Rain Harvesting 0 = 4 " é
. ™ - = - Rain Gardens 0 z / -~ ';E
it - incinnati (94 miles) 1.07]83 | S B 2
" h/§ @
= = = = Street Planters 12 = ~1 1
Cincinnati (94 miles) 1.07 T — ‘EL Hlow

Cleveland (126 miles) 0,94 bermmenble Paverment :
F'IttE-hLlfgh I::lEE mllEE-:l lul:lg [?esignStormforSizing 3.74
NATIOMAL (MA) 1.03 e

Cther (MA) 1

>

Help

Click a practice to customize its design.

Verify cost-estimation variables below

Assign LID practices to capture runoff frem impe

© Projectis Re-Development
Projectis New Development

1 Site Suitability - Poor
@ Site Suitability - Moderate

L R incinnati 04 miles) L07|EA RN g

: Cincinnati (94 miles) 1.07
Begionat Nuie Cleveland (126 miles) 0.94 i : 7 e . e e ; g T
Pittsburgh (165 miles) 1.09 ~- g o Vst L ! . ISIREREELUTE ”@' poration Terms
Help NATIONAL (NA) 1.03

_ Other (NA) 1 =

Analyze a New Site Save Current Site  Exit




Model Options

':_;1 Mational Stormwater Calculator EI = @

Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controlsl RESU|t5|

« Select number of years
to analyze

- Enter event threshold —
 Consecutive Days s

Remaove Baseline Scenario

Current Scenario
Years to Analyze
Annual Rainfall = 34.88 inches

Event Threshold (inches)

Ignore Consecutive Days

Print Results to PDF File

Reports

Site Description
e Summar}rResults B Runoff B2 Infil. B Evap.
Rainfall / Runoff Events

. Statistic Current Scenario Baseline Scenario
Rainfall / Runoff Frequency
. . Average Annual Rainfall (inches) 34.88
RainfallRetentioplkisguency) Average Annual Runoff (inches) 1929
Runoff By Rainfall Percentile Days per Year With Rainfall 8299
Extrerne Event Rainfall / Runoff Days per Year with Runcff 45.97
Cost S Percent of Wet Days Retained 4461
ost Summary Smallest Rainfall w/ Runcff (inches) 0.11
Largest Rainfall w/o Runoff (inches) 028
Max. Rainfall Retained (inches) 0.91

Help

E

Runoff results are up to date. Analyze a Mew Site  Save Current Site




Results

F |
* National Stormwater Calculator | = &]
5 | Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controlsl Results |
« Compare multiple
Options . . .
- = Current Scenario Baseline Scenario
Years to Analyze 20 -
S Ce n arl OS at O n Ce Annual Rainfall = 36.16 inches Annual Rainfall = 36.16 inches
Event Threshold (inches) 010 =
Ignore Consecutive Days ]
Actions
REPGI-E Refresh Results
82% : 7%
Use as Baseline Scenaric 6%
SItE DEE-C”F't“:'n Bemowve Baseline Scenaric
. 13%
Surnmary Results |
Reports
- A S -
Rainfall / Runoff Events © Site Description
. A B Runoff B2 Infil. E=1 Evap. B Runoff E= Infil. E/1 Evap.
Rainfall / Runoff Frequency ' Rainfall / Runoff Events
. . Statistic Current Scenario Baseline Scenario
I Rainfall / Runoff Frequency
. . Average Annual Rainfall (inches) 36.16 3616
F:'E I nfa ” F:'Etentl on FrEl:l uen [}I’ | e T ST AT Average Annual Runoff (inches) 4.66 10.87
~) Runoff By Rainfall Percentile Days per Year With Rainfall 82.99 8299
Runoff By Rainfall Percentile ") Extreme Event Rainfall/ Runoff Days per Year with Runoff 1149 3253
Cost S Percent of Wet Days Retained B6.15 60.81
) . ost Summary Smallest Rainfall w/ Runcff (inches) 0.29 0.21
Extrerne Event Rainfall / Runoff Largest Rainfall w/o Runcff (inches) 092 042
Max. Rainfall Retained (inches) 3.35 258
Cost Sumrmary
Help Help
‘ Runoff results are up to date. Analyze a Mew Site  Save Current Site  Exit

io Stormwater Conference || Green-Gray Cost Analysis



Results

Site Description

4 Mational Stormwater Calculator

erview | Location ol e | 5o1l Drainage opogra recipitation | Evaporation imate Change | Lan over ontrals Esults
Chvervi L i Soil Type | Seil Drainage | Topography | Precipitati Evap i Cli Change | Land C LID C ls | Result

Options
Years to Analyze 20
Event Threshold (inches) ﬂ-l':'l

Ignore Consecutive Days
Actions
Refresh Results

lUze az Baseline Scenario
Femove Baseline Scenaric

Print Results to PDF File

Reports

@ Site Description

"' Summary Results

~) Rainfall / Runoff Events

! Rainfall / Runoff Frequency

~' Rainfall Retention Frequency
) Runoff By Rainfall Percentile
~) Extreme Event Rainfall / Runoff

) Cost Summary

Help

([l

Parameter

Site Characteristics

Site Area (ocres)

Hydrologic Soil Group
Hydraulic Conductivity (in/hr)

Surface Slope (%)
Precip. Data Source

Evap. Data Source

Climate Change Scenano

Land Cowver
% Forest
% Meadow
% Lown
% Desert
% Impervious
LID Controls
Disconnection
Rain Harvesting
Rain Gardens
Green Roofs
Street Planters
Infiltration Basins
Porous Pavement
Analysis Options

Years Analyzed

lgnore Consecutive Wet Days
Wet Day Threshold (inches)

Current Scenario

Pa o Ty Pa

BRYAN 2 SE
DEFIANCE
Medign/Near Term

%Q%QD

15100

10/5

1076

50/100

20
False
i

Baseline Scenario

Pa o Ty Pa

BRYAN 2 SE
DEFIANCE
Medign/Near Term

%Q%QD

6/ 100

12/5

30/100

20
False

a1¢

m

-

Help

Runoff results are up to date.

Analyze a Mew Site  Save Current Site  Exit




Results

Summary

4 Mational Stormwater Calculator

erview | Location ol e | So1l Drainage opogra recipitation | Bvaporation imate Change | Lan over ontrols Esults
Chvervi L i Soil Type | Soil Drainage | Topography | Precipitati Evap i Cli Change | Land C LI ls | Result

Options
Years to Analyze 20
Event Threshold (inches) 010

Ignore Consecutive Days
Actions

Refresh Results

Lze az Baseline Scenario

Remove Baseline Scenario

Print Results to PDF File

Reports

() Site Description

~) Rainfall / Runoff Events

! Rainfall / Runoff Frequency

~' Rainfall Retention Frequency
) Runoff By Rainfall Percentile

~) Extreme Event Rainfall / Runoff

) Cost Summary

Help

Current Scenario

Annual Rainfall = 36.16 inches

Baseline Scenario

Annual Rainfall = 36.16 inches

B Runoff B Infil. T Evap. B Runoff B Infil. T Evap.
Statistic Current Scenario Baseline Scenano
Average Annual Rainfall (inches) 36.16 3616
Average Annual Runoff (inches) 4.66 10.87
Days per Year With Rainfall &2.99 8299
Days per Year with Runoff 11.49 3253
Percent of Wet Days Retained 615 60.81
Smallest Rainfall w/ Runeff (inches) .29 021
Largest Rainfall w/o Runcff (inches) (.94 042
Max Rainfall Retained (inches) 335 258

Hel

g

Runoff results are up to date.

Analyze a Mew Site  Save Current Site  Exit
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4 Mational Stormwater Calculator = P

erview | Location ol e | S5oil Drainage opogra recipitation | Evaporation imate Change | Lan over ontrals Esults
Chvervi L i Soil Type | Seil Drainage | Topography | Precipitati Evap i Cli Change | Land C LID C Is | Result

Results

Options Rainfall / Runoff Exceedance Frequency

Years to Analyze

Event Threshold (inches)

20 =

0.10

1000

wnnn Rainfall

— Runoff

Baseline Rainfall Baaeline Runoff

Rainfall / Runoff

Ignore Consecutive Days ]

Frequency

Actions
Refresh Results

lUze az Baseline Scenario

Remove Baseline Scenaric

Print Results to PDF File

Reports

() Site Description

"' Summary Results

~) Rainfall / Runoff Events

@ Rainfall / Runoff Frequency

~' Rainfall Retention Frequency
) Runoff By Rainfall Percentile
~) Extreme Event Rainfall / Runoff

) Cost Summary

Help

Days per Year Exceeded

10,0 4

| gt

0.1

Depth (inches)
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Runoff results are up to date.
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HEERE Rainfall Retention Frequency
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Vears to Aﬂﬁl)}IE z — Current Scenario Baseline Scenaria
110
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Rainfall / Retention || .o =

Actions

Frequency

Lze az Baseline Scenario

Remove Baseline Scenario

Print Results to PDF File

Reports
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~ Site Description

! Summary Results

Percent of Time Retained

) Rainfall / Runoff Events

! Rainfall / Runoff Frequency

(@ {Rainfall Retention Frequency

) Runoff By Rainfall Percentile 60

) Extreme Event Rainfall / Runoff

) Cost Summary
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Runoff results are up to date. Analyze a Mew Site  Save Current Site

_— -—

'/




Results

Runoff by Rainfall
Percentile

4 Mational Stormwater Calculator
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ptions Runoff Contribution by Rainfall Percentile
Years to Analyze 20 . . .
¥ Daily Rainfall Depth {inches)
Event Threshold (inches) 0.10 010 010 018 020 029 032 046 053 064 075 097 132 204
0 [ :; Current Scenario - B_;.‘.I’!llr'l() ﬂltlr!nal o L] Ll : : ) 1 : :
Ignore Consecutive Days 1
Actions 1
Refresh Results 50
Use as Baseline Scenaric P 1
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Print Results to POF File &
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=% National Stormwater Calculator | = iz-]
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Results

Capital Cost
(tabular)

4 Mational Stormwater Calculator

erview | Location ol e | S5oil Drainage opogra recipitation | Evaporation imate Change | Lan over ontrals Esults
Chvervi L i Soil Type | Seil Drainage | Topography | Precipitati Evap i Cli Change | Land C LID C Is | Result

Options
Years to Analyze 20
Event Threshold (inches) 0.10

Ignore Consecutive Days
Actions
Refresh Results

lUze az Baseline Scenario
Remove Baseline Scenaric

Print Results to PDF File

Reports

() Site Description

"' Summary Results

~) Rainfall / Runoff Events

~! Rainfall / Runoff Frequency

~' Rainfall Retention Frequency
) Runoff By Rainfall Percentile
~) Extreme Event Rainfall / Runoff

@ Cost Summary

Help

Estimate of Probable Capital Costs (estimates in 2017 US.S)

Baseline Scenario (B)
Area Treated 2.00 ac
Low High

Difference (C - B)
Area Treated 0.00 ac
Low High

Drainage  Has Pre-  Current Scenario (C)

Area % trt? Area Treated 2.00 ac
Cost By LID Control Current /  Current / Low High
Type Baseline = Baseline
Disconnection 15/6 MNo / No 89 995 $106,588
Rainwater Harvesting MNA / NA No / No 50 50
Rain Gardens 10712 Mo/ No $14.010 518,506
Green Roofs MNA S NA No / No 50 30
Street Planters 10 / NA No / No $22417 $31,337
Infiltration Basins MNA S NA No / No 50 30
Permeable Pavement 50 /30 No / No £396,755 | §476,384
Total 85 /48 Varies 5523177 5632,816

Mote: site complexity variables that affect cost shown below:

Current Scenario
Dev. Type Re-development
Site Suitability Maoderate
Topography Flat (2% Slope)
Soil Type C
Cost Region Cincinnati (34 miles) 1.07

$38612  $45896  $51383  $60,593

50 $0 50 $0
$14509 = $19177 -$499 -$671
50 $0 50 $0
50 $0 $22417  $31,337

50 $0 50 $0

$239770 $287.994  $156985  $188,390
$202,891 $353,067 $230,286 $279,749

Baseline Scenario
Re-development
Maoderate

Flat (2% Slope)

.
L

Cincinnati (34 miles) 1.07

Runoff results are up to date.

E |z

Analyze a Mew Site  Sawve Current Site
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Results

Capital Cost
(graphical)

4 Mational Stormwater Calculator

erview | Location ol e | So1l Drainage opogra recipitation | Bvaporation imate Change | Lan over ontrols Esults
Chvervi L i Soil Type | Soil Drainage | Topography | Precipitati Evap i Cli Change | Land C LID C ls | Result

Options
Years to Analyze 20
Event Threshold (inches) 010

Ignore Consecutive Days
Actions
Refresh Results

Lze az Baseline Scenario
Remove Baseline Scenario

Print Results to PDF File

Reports
~ Site Description
! Summary Results
~) Rainfall / Runoff Events
! Rainfall / Runoff Frequency
I Rainfall Retention Frequency
) Runoff By Rainfall Percentile
~) Extreme Event Rainfall / Runoff

@ Cost Summary

Help

Estimate of Probable Capital Costs (estimates in 2017 US.$)

Current Scenario

500k
T [0 1D
400k I g F,;S
O e
o 300k
@
;’:EDDk
100k E
0 I 1 I
D RG SF PP

Current Scenario
Dev. Type Re-development
Site Suitability Moderate
Topography Flat (2% Slope)
Soil Type C
Cost Region Cincinnati (94 miles)
1.07

Baseline Scenario
Re-development
Moderate

Flat (23 Slope)
Cincinnati (94 miles)
1.07

Baseline Scenario

T 0
1 [0 RG
O ep

ID - Disconnection

RH - Rainwater Harvesting

RG - Rain Gardens

GR - Green Roofs

RG Pp

Chart Key

SP - Street Planters

IB - Infiltration Basins

PP - Permeable Pavement
V5 - Vegetated Swales

Hel

g

Runoff results are up to date.

Analyze a Mew Site  Save Current Site  Exit
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Results

Maintenance Cost
(tabular)

4 Mational Stormwater Calculator

erview | Location ol e | 5o1l Drainage opogra recipitation | Evaporation imate Change | Lan OWEr ontrals esults
Chvervi L i Soil Type | Seil Drainage | Tepography | Precipitati Evap i Cli Change | Land C LID C Is | Result

Options
Years to Analyze 20

Event Threshold (inches)

Ignore Consecutive Days

0.10

Estimate of Probable Maintenance Costs (estimates in 2017 US.$)

apital Costs| Graphica =

Current Scenario (C)

Actions
Refresh Results

Uze az Baseline Scenario
Remove Baseline Scenaric

Print Results to PDF File

Reports

() Site Description

"' Summary Results

~ Rainfall / Runoff Events

~! Rainfall / Runoff Frequency

~' Rainfall Retention Frequency
~' Runoff By Rainfall Percentile
~) Extreme Event Rainfall / Runoff

@ Cost Summary

Help

Cost By LID Control Type Low High Low High Low High
Disconnection $748 $1124 3299 $449 8449 3674
Rainwater Harvesting $0 30 $0 30 %0 30
Rain Gardens 534 £815 840 $977 -37 -3163
Green Roofs $0 50 $0 30 %0 30
Street Planters 327 $641 $0 50 $27 5641
Infiltration Basins $0 50 $0 30 %0 30
Permeable Pavement $2.808 515,336 $1,685 £9,201 $1123 $6,134
Total $3.617 $17,914 $2.024 $10.628 $1,592 57,286

Mote: site complexity variables that affect cost shown below:

Current Scenario
Dev. Type Re-development
Site Suitability Maoderate
Topography Flat (2% Slope)
Soil Type C
Cost Region Cincinnati (94 miles) 1.07

Baseline Scenario (B)

Baseline Scenario
Re-development
Moderate

Flat (2% Slope)

-
L™

Cincinnati (94 miles) 1.07

Difference (C - B)

Help

Runoff results are up to date.

Analyze a Mew Site  Save Current Site Bt

r - ¥




=% National Stormwater Calculator = &
R e S | | I tS | Owerview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Clirate Change | Land Coverl LD Controls| Results |
Options
20 = . . . .
Vears to Analyze = Estimate of Probable Maintenance Costs (estimates in 2017 US.9$)
Event Threshold (inches) 010 = I
Maintenance CoSt | weecoenns -
Current Scenario Baseline Scenario
Actions
ra hi C al Refresh Results
15k T O o T O
LIze as Baseline Scenario [ Ers 8k [0 rG
[0 se [ ep
Remove Baseline Scenario
e e - PP
o 10k B o Bk
Print Results to PDF File 3 g
Reports &l g 4k
Sk
~ Site Description
P 1 2k 1
! Summary Results E
~) Rainfall / Runoff Events 0 o -L :
! Rainfall / Runoff Frequency = e = = i = B
~' Rainfall Retention Frequency
) _ _ Current Scenario Baseline Scenario Chart Key
' Runoff By Rainfall Percentile Dev. Type Re-development Re-development ID - Disconnection SP - Street Planters
_) Extreme Event Rainfall / Runoff Site Suitability Moderate Moderate RH - Rainwater Harvesting IB - Infiltration Basins
@ Cost Summary Topography Flat (2% Slope) Flat (2% Slope) RG - Rain Gardens PP - Permeable Pavement
Soil Type C C GR - Green Roofs VS - Vegetated Swales
Cost Region Cincinnati (94 miles) Cincinnati (34 miles)
1.07 1.07
Help Help
Runoff results are up to date. Analyze a Mew Site  Save Current Site  Exit
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Quantifying Costs

Traditional Costs Indirect Costs
» Capital Costs * R/W Acquisition Costs
 Maintenance Costs  Treatment Plant Costs

e Snow removal

* Water Re-Use

* Energy Savings

e Tax Incentives / Utility Fees

Ohio Stormwater Conference || Gnreen-G’ray Cost Analysi'é
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Quantifying Costs

Traditional Costs Indirect Costs

« Capital Costs

* R/W Acquisition Costs

 Maintenance Costs  Treatment Plant Costs

Non-Monetary Costs

 Air Quality
« Water Quality
« Habitat Quality

\VZ

e Snow removal

* Water Re-Use

* Energy Savings

e Tax Incentives / Utility Fees

Ohio Stormwater Conference || Gnreen-G’ray Cost Analysi'é
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Lifecycle Cost Analysis

Traditional Stormwater Gray Infrastructure
« Asphalt Parking Lot

Storm Sewer

Catch Basins

Detention Basin

Maintenance (30 Years)

e TR




Lifecycle Cost Analysis
Traditional Stormwater Gray Infrastructure \Hu
- Asphalt Parking Lot
Storm Sewer T Ead
Catch Basins
Detention Basin 7 =
Maintenance (30 Years) ] =

< TTITITTU T, e ey
T | SESRERIRPRSPEN

P/

Low Impact Development Green Infrastructure fj
- Permeable Pavers S et T R 5 S Y
Storm Sewer / i
Catch Basins L |
Detention Basin

Maintenance (30 Years)

‘ { /B [ F
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Lifecycle Cost Analysis

Traditional Stormwater Gray
Infrastructure

 Capital Cost = $1,350,000
» Maintenance Cost (30 years) = $430,000
 Total = $1,780,000

S = 1T
Low Impact Development Green i A9 [l oo

Infrastructure M= e L1 L)
« Capital Cost = $1,710,000 AN T T e T s
- Maintenance Cost (30 years) = $380,000

 Total = $2,090,000




Lifecycle Cost Analysis

City of Columbus Stormwater
Utility Fee

« Based on property’s contribution to
stormwater runoff

« 2,000 SF Impervious Area = 1 ERU
(Equivalent Residential Unit)

* 23 Acres Impervious = 500 ERU W =

 Annual Stormwater Fee = $27,040 R S Hess N |

. 30 Year Fee = $811 200 N s s s Ry

- Gl used to meet all water quantity and
guality requirement = 100% credit ”
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Lifecycle Cost Analysis

Traditional Stormwater Gray
Infrastructure

» Capital Cost = $1,350,000

« Maintenance Cost (30 years) = $430,000
« Stormwater Fee (30 years) = $811,000
 Total = $2,590,000

|
Low Impact Development Green y %{‘f{f |y
Infrastructure N s e o |
D e e

» Maintenance Cost (30 years) = $380,000
» Total = $2,090,000

&
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Questions?

Justin Kerns
ms consultants, inc.
2221 Schrock Rd,
Columbus, OH 43229
614-898-7100
jkerns@msconsultants.com
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