Gl Grant Program Technical Requirements

EPA National Stormwater Calculator

Overview | Location | Soil Type | Soil Drainage | T

Welcome to the EPA National
Stormwater Calculator

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

Beaufort Sea

The analysis takes into account local
soil conditions, topography, land cover
and meteorology. Different types of
low impact development (LID)
practices can be_emp.lmyed to rTeIp Bl Sam

capture and retain rainfall on-site. Labrador
Localized climate change scenarios can Jael
also be analyzed.

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

This program was praduced by the USS.
Environmental Protection Agency and
was subject to both internal and
external technical review. Please check
with local authorities about whether
and how it can be used to support local
stormwater management goals and
requirements.

Sargasso Sea
Atlantic
Ocean
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EPA National Stormwater Calculator

& National Stormwater Calculator - Google Chrome o| @[ =
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<« C' | @& Secure | https;//sweweb.epa.gov/location | @
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wEP National Stormwater Calculator SAVE OPEN RESOURCES  CONTACT
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Location

Directions
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Bring your site into view on the map and
then mark its exact location by clicking the
mouse pointer over it or entering your
address or zip code below.
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EPA National Stormwater Calculator
Low Impact Development (LID) Control
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EPA National Stormwater Calculator Low Impact Development (LID) Control

Disconnection
Rain Harvesting
Rain Gardens
Green Roofs

Street Planters

Infiltration Basins

Permeable Pavement




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator LID Control - Disconnection

The Capture Ratio is the
ratio of the pervious area
Disconnection refers to the practice of = reCGIVIHg the I’UﬂOﬂ: (SUCh

directing runoff from impervious areas,

such as roofs or parking lots, on to o as a |awn area) to the

pervious areas such as lawns or
vegetative strips, instead of directly into

storm drains. This gives the runoff an : Im perVIOUS a rea that

opportunity to infiltrate into the soil

before leaving the site. generates the runOff.

The Capture Ratio is the ratio of the
pervious area receiving the runoff (such
as a lawn area) to the impervious area

Tt # For example, if 5,000 sq.

e et | ft. of roof area is directed
v onto 3,000 sq. ft. of lawn

| area then the Capture

Ratio would be 3,000/

. 5,000 or 60%.

LID Design
Disconnection
% Capture Ratio

Learn more ...

| (et i
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EPA National Stormwater Calculator LID Control - Rain Harvesting

LID Design

Rain Harvesting

Cistern Size (gallons)
Emptying Rate (gallons/day)

Mumber per 1,000 sg ft

Rain harvesting systems collect runoff

from rooftops and convey it to a cistern | |

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

The harvesting system is assumed to
consist of a given number of fixed-sized

cisterns per 1000 square feet of rooftop

The harvesting systemis
assumed to consist of a
given number of fixed-
sized cisterns per 1,000
square feet of rooftop
area captured.

The water from each
cistern is withdrawn at a
constant rate and is
assumed to be
consumed or infiltrated
entirely on-site.
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EPA National Stormwater Calculator LID Control - Rain Garden

Rain Garden

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

% Capture Ratio

Has Pre-treatment

Rain Gardens are shallow depressions
filled with an engineered soil mix that
supports vegetative growth. They are

usually used on individual home lotsto  |=

capture roof runoff.

Typical soil depths range from 6 to 18
inches.

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

For example, if 1,000 sq.
ft. of roof areais
directed onto 300 sq. ft.
of rain garden area then
the Capture Ratio would
be 300/ 1,000 or 30%.
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EPA National Stormwater Calculator LID Control - Green Roof

LID Design

Green Roof
; Green Roofs (also known as Vegetated

Roofs) are bio-retention systems placed | |

on roof surfaces that capture and
_— GROWING MEDHUM temporarily store rainwater in a soil
" — FILTER FABRIC i i ;
T DRAAGE LAYER growing medium. They_r con-.-.l-.-.j[ of a
#" (a8 needed) layered system of roofing designed to
'WATERPROOF c - F =F =
el support plant grow‘gh and reta!n water
| ROOT BARRIER for plant uptake while preventing
(as nesded)

ponding on the roof surface.

Soil Media Conductivity (in/hr)  [10.00 E

Learn more ...

The thickness used
for the growing
medium typically
ranges from3to 6
inches.
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EPA National Stormwater Calculator LID Control - Street Planter

LID Design

Street Planter

Ponding Height (inches)

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

% Capture Ratio

Street Planters consist of concrete boxes
filled with an engineered soil that

supports vegetative growth. Beneath the | _

sail is a gravel bed that provides
additional storage.

The walls of a planter extend 3 to 12
inches above the soil bed to allow for
ponding withing the unit. The thickness

The walls of a planter
extend 3to 12 inches
above the soil bed to
allow for ponding within
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.




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator LID Control - Infiltration Basin

LID Design

Infiltration Basin

Basin Depth (inches)

% Capture Ratio

Has Pre-treatment

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

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

The basin's Capture
Ratio is the area of the
basin relative to the

| impervious area whose

runoff it captures.

For example, if 50,000
sq. ft. of roof area is

directed into 5,000 sq.
ft. of infiltration basin

| areathen the Capture

Ratio would be 5,000/

| 50,000 or 10%.




LID Design

Permeable Pavement
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.

Pavement Thickness (inches)
Gravel Layer Thickness (inches) j
% Capture Ratio m

Has Pre-treatment r

| Restare Defaults

Gl Grant Program Technical Requirements

EPA National Stormwater Calculator LID Control - Permeable Pavement

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 while the
gravel storage layer is typically
6 to 18 inches high.

The Capture Ratio is the
percent of the treated area
(street or parking lot) that is
replaced with permeable
pavement.
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EPA National Stormwater Calculator
Modules
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EPA National Stormwater Calculator Modules - Location

Type | Soil Drainage | T ipitati ion | Climate Change | Land Cover | LID Controls | Results

Search for an address or zip code

Chukehi Sea GREENLAND
Site Location (Latitude, Longitude) (DEN)
40,-985

Site Area (acres - Optional)

Huds
Open a previously saved site CANADA

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

Sargasso Sea

Atlantic
n

ANA |
AME
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EPA National Stormwater Calculator Modules - Location

>
Site Name (Optional)
v G
s " e\
Search for an address or ’ \
A 2
Site Location (Latitude, Longitude) 1
41.38973936331226,-81.6954231439 =

Site Area (acres - Optional) 5 %

Open a previously saved

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

o ocaton 1y s Dramage | opograpny Cimate crange

L1

-
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EPA National Stormwater Calculator Modules - Soil Type

Hydrologic Soil Group Default Values
for Runoff Potential

A — Sand (low runoff/high infiltration)

B — Sandy Loam (moderately low runoff)

C — Clay Loam (moderately high runoff)

D — Clay (high runoff/low infiltration)
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EPA National Stormwater Calculator Modules - Soil Type

@ Web Soil Survey - Google Chrome.

Table

Description of

Rating Options
Detailed Description
Advanced Options 1e)
Aggregation Method | Dominant Condition ¥

Component Percent
Cutoff

Tie-break Rule

View Desc:lplion View Rating
Map Unit Name
Parent Material Name
Representative Slope
Soil Slippage Potential
Unified Soil Classification (Surface)
Water Features

AccuWeather & Point Precip Frequer ¥ OHC000004 @ ArcGIS-Signin &5 NEORSD Credit Mar

‘Warning: Soil Ratings Map may not be valid at this scale.

have zoomed in beyond the scale at which the sail map for this area is intended to be used. Mapping of soil

that map scale.

¥ | @

RW&LD ¥ Post-Construction (

s done at a particular scale. The soil
surveys that comprise your AOI were mapped at 1:15,800. The design of map units and the level of detail shown in the resulting soil map are dependent on

Enlargement of maps beyond the scale of mapping can cause misunderstanding of the detail of mapping and accuracy of soil line placement. The maps do

not show the small areas of contrasting scils that could have been shown at a more detailed scale.

Tables — Hydrologic Soil Group — Summary By Map Unit

Summary by Map Unit — Cuyahoga County, Ohio (OH035)
Summary by Map Unit — Cuyahoga County, Ohio (OH035)

Map unit symbol Map unit name Rating

HrB Hornell silt loam, 2 to 6 percent slopes D
HrD Hornell silt loam, 12 to 18 percent slopes

Ua Udorthents, loamy

Totals for Area of Interest

Acres in AOT
0.7
0.7
1.3

@
Percent of AOT
26.7%
25.0%
48.3%
100.0%
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EPA National Stormwater Calculator Modules - Soil Drainage

L : i e s D Aerial ~

Hydrologic Soil Group
Default Values (inches/hr):
A > 1.00
B>0.10<=1.0
C>0.01<=0.10
D <= 0.01

Use site-specific soil infiltration rates.
Otherwise use model’s default value
as determined by HSG of on-site soils
(A-D).
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EPA National Stormwater Calculator Modules - Infiltration Testing

Use site-specific soil infiltration rates. Otherwise use model’s default value as determined by

HSG of on-site soils (A-D).

« ENSURE INFILTRATING SCMS PROPOSED TO MEET AND/OR EXCEED
TITLE IV REQUIREMENTS ARE DESIGNED PER THE RESULTS OF ON-SITE
SUBGRADE INFILTRATION TESTING USING APPROVED METHODS FROM

THE FOLLOWING SOURCES:

« Ohio Rainwater and Land Development Manual
« Other state stormwater management manuals as recognized by the District
« The District can consider designs that deviate from current standards on a

case-by-case basis.
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EPA National Stormwater Calculator Modules - Topography

ocation ype | Soil Drai opography | Pllcipitation | Evaporation | Climate Change | Land Cover ontrols | Results
Type | Soil Drai T h i 2 al Ch Land C LID Controls | Resul
- . sl

Describe your site’s topography: ¥
View soil survey data

H © Flat (2% Slope)

W © Moderately Flat (5% Slope) \

[1 @ Moderately Steep (10% Slope)

) Steep (above 15% Slope)

When soil survey data is displayed 3 - \
you can select a slope category \
directly from the map.

&

&

¢ e 0
b> Bing [ ——
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EPA National

Stormwater Calculator Modules - Precipitation

Select a rain gage location to use as
a source of hourly rainfall data:

1 - CLEVELAND WSFO AP L a k e E 1 e

(1970-2006) 37.46" MERITE Thompson
Concord i =
2 - AKRON WPCS Eastlake ;
(1970-2006) 36.87" Willowick Willoaghby @
3-ELYRIAZE Kirtland
3- 3 — Hartj
(1970-2006) 38.42° Fuclid " Wicklffe S
i Willoughby Hills ardon
4- KIRTLAND-HOLDEN 2 [ 2 | Richinond
994- 39" eights! Munsori
(1994-2006) 46 Avon Lak EastiCleveland Conter iz Township Huriburg
5 - CHIPPEWA LAKE peELT Cleveland Heights 1
(1970-2006) 35.93" P S Cieveland 4 BUnl\':ersll}; Heights : 7
Fakenood! aker Beachwoo e
Lorain ey Haghis. o 2 fussell * Wewbury? © ) Middlefields as
Brooklyn m v Harrﬁns\ll S 1
; (1) pa e ciahts South Russell
a B s e s i § Heights Bedford Heights
Save rainfall data for other uses Brownhelm @, ¢ Bedford 1o #988 SEubits DR
3 Township:
v £ % Elyria Olmsted Falls ¢ Gakwoo Parkmari
] - =2 i . .
| Eiant: Sagamore Hills
. & Tgﬂ,’::;‘,ﬁp North EatonColurhbia Genthorth Royaltaifecksville Twinsburg " Aurora 1§ antua Mot St
Oberlir =t Strongsville e % v ¥
3 " % e Grattoh 3 b2y 5 artettsville
- pittsfield ; ) -
i e s s Liverpooly yeyyicl Hincldey  Richfield g Hudson siraetsboro?, Shatersville Windnam- 5
e 5 : i
S ¥ s Brynswick il 2 & = At
3 ‘ o 4 wnship: ¥ ’
v LT @ « i Juiting g et N
Wellington Penfield” itiield ; e G Y SR T o s o
t Medinas - Fairlawn ~~Cuyahoga Falls - ¥ e
A %ﬂoﬁ(v#\s e Copley il Tallmadoe ‘Brimfields ‘RoOtstown Digmond
ownship roh e & il e 2w
7 2 e
Lodi- Westfield 5 N Ay =
Sullivan o giestat] Wadswortniomen, * Suffield AtWater peerfield
" adsworth f eerfiel
LCerters sapite RSO potperion” Mportage LakesStation Centafses 4
e " -y Lyl : P . A 3 5 - v‘”
A L West salem: | e Rittinan Doylestown e i g
3 7t = Chippewa Green .8 ; Sow AT
{60} dr Z ‘_Tuwm_mp iton o 47 /Mlliance.  Sebring
Rediid A S A Sles it

e AN e

pr D Aerial ~

FairportHETBOEV llag

Emeswlle

Hal

Mentor-on-the-

G

Lawrence Jacksonc | PIain TOWNSMIP! = o Forormossh companen feme
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EPA National

Stormwater Calculator Modules - Evaporation

Select a weather station to use as
a source for evaporation rates:

1 - CLEVELAND WSFO AP
(1970-2006) 0.17 inches/day
2-ELYRIA3E
(1970-2006) 0.18 inches/day
3 - KIRTLAND-HOLDEN 2
(1995-2006) 0.17 inches/day
4 - CHIPPEWA LAKE
(1970-2006) 0.18 inches/day
5 - OBERLIN
(1970-2006) 0.19 inches/day

ave evaporation data for other u:

v et si 19 3 rne Fepegny o

limate Change LD Controls

D Aerial "vN;a‘

FairporlHiETBBAVillagE! & B

e = TR Mentor:0n-the- &;‘EW‘”E ®
Men \5e
Concord 1
Estlake ! )
Willowick Will oughby: 3
Kirtland
Euclid " Wickliffe " AT
pat Willoughby Hills Chardon
Richmond
Heights; Munsor
Chester H
East/Cleveland Township i
Avagll ake Cleveland Heights Pter
Sheffieldiliake B3y Vilage Gleveland e
Pt Shaker Beachwood
Lotain R T ks Bussell " Newbury “ ;- widai
SEREy 1 ) o Warrensuille enter, - Center” 4
Y i, Heights South Russéell
Versilion : Garfield .
o A R % Fieig hts Bedfore Heights
» Brownhelm ; @9, g x ediord o S
Olimisted. Fallsy Fapon Township. Park
Elyna o b Berea Oakwood
Gl L, j o) “Broadview s ;
T 1 3 ht Sagamore Hills
i Tommeeo. North EatonColubia Centhlorth Royaltafiecksvill Tuansburg | Aurora” ) L Mantua. . i)
: i Strongsville e ; sty
v Foael, g — 3 arrettsvi
i . £ 2" Grafton & ' R Rhdy, - 5 y
41 pitfsfield T s : RS :
%, CiCamden (=% ibrange Lerpool runsyiick:Hinckley,  Richficld & Hudson ‘Strestsboro?, Shalersuille:: Wi
4 3 e Ernsmcl Hills z B L §F
" 4 ownshi
Gt A e R L : / I
-k Wellington| Penfield litchfield’ i >
Gilingibn | Penrell tichife Ee S Ratena Chalestonn
e Medina--. Fairfawn ~CuyahogalFalls - Ve rane
i ; Sharon” o L s Rootstoun
- Huntington Montville Copley Jallmadge ‘Bfimfield s y
New,London ) Township | O#Aship Akroh m ; i s
= A - 3
Y e RO, ¥ Noaspringhield ;
Lodi - Westfield . < Norton. oS Randolph
sullivan 2 ) Suffield Iph's  Atwater., b
< Cents Wadsworth ; i 4 e
LEMEE T saville Barberton" " Portage LakesStation Center.2
» d 1 - gnd % o 2 % 3 % e
il G 2L I West Saer 4 e+ Rirtman DOVestoiun s G
Township ] P Green' (7 =%
o et e Townshy
S 60 & ' g LR T 5 /Alliance
[l s I " “", Canal Fultorig "' = @ Setlar e e
& . 3 AR
Paing.s =¥ cifana = Qi e g ToMEH R fowa Lawrence . Jackson  Plain TOWNER wiessrtbopmon e
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EPA National Stormwater Calculator Modules - Climate Change

S RGP E e ereeT in Monthly Rainfall for Near Term Projections
to apply: - B HotDry ~ —#— Median -&5— Warm/Wet

No change

() Hot/Dry

© Median change
© Warm/Wet

Copy
Select the time period to which the i g
climate change scenario applies: . ave Image As...
Page Setup..
Near Term (2020 - 2049) print.
©) Far Term (2045 - 2074) Show Point Values
Un-Zoom
Undo All Zoom/Pan
Set Scale to Default

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

&~ HotDry -4 Median - WarmWet @~ Historical
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EPA National Stormwater Calculator Modules - Land Cover

- Nationa

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

% Forest
% Meadow
% Lawn

% Desert
0 ]

% Impervious 18

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

1> Bing

3 = 3 D Aerial ~

1 i 1
WIRChEster Dr

Shiloh Park

s

]

250 feet s1m

'©2018 Misrosat Corpormion Teims
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EPA National Stormwater Calculator Modules - LID Controls

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

Disconnection

Shiloh Park

¥

Rain Harvesting

i

Yorkiown Dr

Rain Gardens v |

Green Roofs

Street Planters

Infiltration Basins

Design Storm for Sizing
(inches) (see Help)

=

Verify cost-estimation variables below

Project i Re-Development
() Project is New Development

Site Suitability Poor
_ Site Suitability Moderate
© Site Suitability Excellent

Cost Region Detroit (95 miles) 1.0z »

nal Multiplier 1.02 |

250 et 50m
'©2018 Microsoft Corporation Terms
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EPA National Stormwater Calculator Modules - Results

Topography Climate Change

Options Current Scenario

Years to Analyze Annual Rainfall = 0.00 inches
Event Threshold (inches)
Ignore Consecutive Days

Actions

Remove
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
Statistic Current Scenario  Baseline Scenario

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 w/ Runoff (inc.
Largest Rainfall w/o Runoff (in
Max. Rainfall Retained (inches)




Site Name (Optional)
Test-GIM

Search for an address or zip code:

&

Site Location (Latitude, Longitude)
41.503254543263,-81.658545427322

I;|
|
Site Area (acres - Optional)

10 &

I

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.

Yoyioe

1

L\

Gl Grant Program Technical Requirements

EPA National Stormwater Calculator Modules - Existing Conditions

Soil Drainage | Topography Climate Change LID Controls | Results

ST
£ L

5oen

prospectAve

Cedar AVE
m 250 fest




‘What type of soil is on your site?

[¥] View soil survey data

© A - low runoff potential

B - moderately low
[0 © C - moderately high

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

you can select a soil type directly
from the map.

Select a soil type for the site.

i
T

Gl Grant Program Technical Requirements

EPA National Stormwater Calculator Modules - Existing Conditions

felle =]

Perkinsh

PusBiye ﬂ"“\/‘— B Aerial ~

3 »
2
ﬁ \

Ch?_,(er

e

Wi TSSO &
T =y WO

AT

prospectn]

Brospect Ave

J & R

Cedar AYE

| R
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EPA National Stormwater Calculator Modules - Existing Conditions

45 National Stormwater Calcul

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

S
o1 (Default = 0.01)

do=s 1op | 1 c.h(?,ter
[ View soil survey data 2 Eml |\ o T ~

m 0,01 inches/hour

B > 00110 <= 0.1 inches/hour
O > 01t <= 10 inches/hour
B - 1inches/hour

When soil survey data is displayed

you can select a value directly from
the map.

= Euclid/Ave >
VEEL Y
X

prospecLr

SoecuAve
prospect R 4 p'

SIS

Pre,
“Pece
bl ’is)
Carnq_le

Enter the soil’s drainage rate.
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EPA National Stormwater Calculator Modules - Existing Conditions

s National Stormwater Calculator
JOuerview Location | Soil Type [ Soil Drainaf

Describe your site's topography:
[¥] View soil survey data
I @ Flat (2% Slope)
Moderately Flat (5% Slope)

") Moderately Steep (10% Slope)

©) Steep (above 15% Slope) | i (1 i ﬂ 7
When soil survey data is displayed

Cheste Ave
you can select a slope category
directly from the map.

Teuioe 3

Describe how steep the site is.

|'® =

G

% C\'\esm‘we

i
Osp, %

Cam@‘:é

Ler
*




.{3; National Stormwater Calculator

EPA National Stormwater Calculator Modules - Existing Con

i cal onlSoill‘ype]Scil Dlainage[l’opngrap raporation | Climate Change | Land Cover IJDComruIisesultsl

Select a rain gage location to use as
a source of hourly rainfall data:

1 - CLEVELAND WSFO AP
(1970-2006) 37.46"

2 - KIRTLAND-HOLDEN 2
(1994-2006) 46.

3-ELYRIAZE
(1970-2006) 38.42"

4 - AKRON WPCS
(1970-2006) 36.87"

5 - PAINESVILLE 4 NW
(1970-2006) 37.81"

Avon Lake East/Cleveldnd

Sheffieldil'ake’ Bay Village

Lakewood Shaker
Lo Aval Wwestlake Heights

Brooklyn - (B
v -3 Garfield

Amherst () @ i

Elyria Olinsted.falls
{10}

Brownhel
rownhelm Parma’ Independence

Berty Seven Hills

> ; Broadview
; ] e s
S e e Nonth EatonColuhbia GentOTEh R
Oberlirf Strongsville
4 . Grafton
r Pittsfield © " J .
(«Camden. % - agrange fverpeolBrunswick Hinckley  Richfield

a2k 4 Erunswick Hills
3 : : Township

Wellingthn' Penfield Litchfield!: 7

Granger + Ghent

; Medina-#-. Earlawn

L e <Sharon 5
Huntington Montville Coples
g Township | ewnship =S

F
0 Lodi - Westfield « «:Norton’
4 sullivan EContor Wadswerth -~ =

> 8ing 3 Barberton

Select a source of long-term hourly rainfall data.

M»mm—un—lhg—{rp&g\fiwuﬂ
Mentbf
Concord
Eastlake
Willowick Willoughby 9
Kirtland
Euclid” Wickhife
Willoughby Hills Chardon
Richmond
Height

feigi Munso

Chester
Township Huntsburg
Cleveland Heights 60"
University Heights
Beachwood (e :
ewbury, Middlefield
Warrensville Center - “Center = 5 oy
LR South Russell

Fleights Bedford Heights

Bedford 1 PR
Oakwood

ul
Townshi
o Parkman

dgamore Hills

Twinsburg" Aurcra” 11 Mantua Nelson Sol

[14] » Garrettsville
G 3

: =y
Hudson sireetsnorpt. Shatersuille Windham

A Ravenna
Training and
Logistics Site

PN Ravennia Charlestown

Kent
7 West Branch
Cuyahoga ‘Falls o Pt

Tallradge ‘Brimfieldy ‘Reotstown

Akron

" ‘NoithSpringfield 5 x
: Sffieid . Randolph Al D g
Station P AR Deertisld

Fortae [2KSirteoaiies 500 2016 R 2jb b Coramon Jomd

Gl Grant Program Technical Requirements

ditions




:%\ National Stormwater Calculator
Precipitatio

Select a weather station to use as
a source for evaporation rates:

1 - CLEVELAND WSFO AP
(1970-2006) 0.17 inches/day
2 - KIRTLAND-HOLDEN 2
(1995-2006) 0.17 inches/day
3-ELYRIA3E
(1970-2006) 0.18 inches/day
4 - PAINESVILLE 4 NW
(1970-2005) 0.18 inches/day
5 - CHARDON
(1970-2006) 0.16 inches/day

Avon Lake

SheffieldiLake

Lorain Avgn'

Amherst

Elyria

Carlisle
= Township
Oberlii Pl d

J Grafton

Vagrange

Pittsfield

Wellington! Penfield  Litchfield

b idg

Select a source of monthly average evaporation rates.

Westlake

Olnsted Falls

North EatorColufnbia Genttlorih Royaltofrecksville

limate Change | Land Cover | LID Cantlcls[ Results ‘

4

Gl Grant Program Technical Requirements

EPA National Stormwater Calculator Modules - Existing Conditions
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Gl Grant Program Technical Requirements

EPA National Stormwater Calculator Modules - Existing Conditions

& National Stormwater Calculator

Overview | Location | Soil Type | Soil Drainage | T h
‘

Precipitation | EvaporationflClimate Chang LID Controls

Percentage Change in Monthly Rainfall for Near Term Projections.

Select a future climate change scenario
to apply:

e HoUDry g Modisn et WarmiWet

No change

) Hot/Dry

(©) Median change
©) Warm/Wet

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

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

Ape May

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

~& HotDry  -—#- Median %~ WarmWel -8~ Historical

Help

Return Period (years)

Select a climate change scenario to use.




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator Modules - Existing Conditions

& National Stormwater Calculator
¢

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

% Forest
% Meadow
% Lawn

% Desert

% Impervious

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

Describe the site's land cover.

prospec

Ave LS

-

Greste Ave

mLE

5

Gedar Ave!

o 0 763

el
-

CENTTalAGE

KEEy

¥ ol

L)

o Hough Ave'

Nolvect

i Anged

< ]
2 AR CartissCl
> w
PEhinIATe

Chester-AYe—

\
il
\

EhCTaALE

\

CAVEE
prospectAte

LorighellgwiAve

Thackeray A

Centraliave

QA Ave



6 National Stormwater Calculator

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

Green Roofs

Street Planters
Infiltration Basins
Permeable Pavement

Design Storm for Sizing
(inches) (see Help)

Click a practice to customize its design.

Verify cost-estimation variables below
@ Project is Re-Development
© Project it New Development

9 Site Suitability Paor
() Site Suitability Moderate
Site Suitability Excellent

Cost Region Detroit (91 miles) 1.0z «

Regional Multiplier 102

Assign LID practices to capture runoff from impervious areas.

Gedar Ave’

Geniral Ave

1
Hough Ave’

Loliverct

A Clrtiss EL.

%
\

ProSPECTAYCE

)

Gl Grant Program Technical Requirements

EPA National Stormwater Calculator Modules - Existing Conditions

LGrigfellaw Ave:




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator Modules - Existing Conditions

s National Stormwater Calculator

IOvewie'w|L&:v:aticm|S|:il l'ypeWScil Dlainage] ipitati i WCIimate Change LanﬂCwellIJDCom
Options

Years to Analyze

Current Scenario

Annual Rainfall = 36.71 inches
Event Threshold (inches)
Ignore Consecutive Days

Actions.
Refresh Results
P
Remove Baseline Scenario
Print Results to PDF File
Reports
© Site Description
@ Summary Results
(©) Rainfall / Runoff Events
(©) Rainfall / Runoff Frequency
*) Rainfall Retention Frequency
© Runoff By Rainfall Percentile

Runel E== Infl.  E=3 Evap.

(© Extreme Event Rainfall / Runoff

© Cost Summary Statistic Current Scenario Baseline Scenario
Average Annual Rainfall (inches) 36.71
Average Annual Runoff (inches) 1313
Days per Year With Rainfall 7805
Days per Year with Runoff 2263
Percent of Wet Days Retained 71.00
Smallest Rainfall w/ Runoff (inc... 016
Largest Rainfall w/o Runoff (inc... 067
Max. Rainfall Retained (inches) 115

Help

Runoff results are up to date.




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - Baseline Scenario

Meeting Minimum Title IV Requirements

s National Stormwater Calculator

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

% Meadow

% Lawn

% Desert

% Impervious

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

Existing Condition

% Forest

40
% Meadow

20
% Lawn
% Desert

% Impervious

Describe the site's land cover.

E sottist



a National Stormwater Calculator

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

Disconnection

in H. i

reen fs
Street Planters
filtration Basins

Permeable Pavement

Design Storm for Sizing "
(inches) (see Help) (neste Ave

Click a practice to customize its design.

Verify cost-estimation variables below
© Project is Re-Development
) Project is New Development
@ Site Suitability Poor
Site Suitability Moderate
(©) Site Suitability Excellent
Cost Region Detroit (91 miles) 1.

Regional Multiplier 1.02 csaaiave

GENTralAGE

KEIEy

pvikel

peEAYE

“1‘ e

15 WSEd

oSt

§

NI

Grdealia Ave

Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - Baseline Scenario
Meeting Minimum Title IV Requirements
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Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - Baseline Scenario

Meeting Minimum Title IV Requirements

&% National Stormwater Calculator
‘merview“o:aﬁon‘sail TypelSoiIDrainagel ipitati g Climate Change | Land Cover | LID Con M

Options

Current Scenario Baseline Scenario
Years to Analyze Annual Rainfall = 36.71 inches Annual Rainfall = 36.71 inches

Event Threshold (inches)
Ignore Consecutive Days

Actions.

Refresh Results

Use as Baseline Scenario

(© Site Description

@ Summary Results

(©) Rainfall / Runoff Events

(© Rainfall / Runoff Frequency
(©) Rainfall Retention Frequency
@ Runoff By Rainfall Percentile

. Runcff Infl.  E=) Evap. =) Runoff B3 Infil. B Ewap.
(©) Extreme Event Rainfall / Runoff

Statistic Current Scenario Baseline Scenario
Average Annual Rainfall (inches) 36.71 36.71
Average Annual Runoff (inches) 2832 2832
Days per Year With Rainfall 7805 7805
Days per Year with Runoff 60.96 60.96
Percent of Wet Days Retained 21.90 21.90
Smallest Rainfall w/ Runoff (inc... 010 010
Largest Rainfall w/o Runoff (inc.. 022 022
Max. Rainfall Retained (inches) 042

(©) Cost Summary

Help

Runoff results are up to date.




Describe the site's land cover.

& National Stormwater Calculator

Ovenview | Location | Soil Type | Soil Drainage | Topography | Precipitation Climate Cha

% Forest
% Meadow

% Lawn

ey Ak
% Desert

eBvE

ot \

0
% Impervious 90

W T

Chester-Ave

af

o perkind

.

ST

AVE
rer the mouse over a cover category

ore detailed description.

“ ! ..‘ 2

“Theste Ave

=

puzid

15
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15 i81E3
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Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - with Green Infrastructure
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Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - with Green Infrastructure

& National Stormwater Calculator

What % of your site’s impervious area

will be treated by the following LID
practices?

Design Storm for Sizing

000 2 = .
(inches) (see Help) x Gneste Ave
Click a practice to customnize its design.

Verifv cost-estimation variables below

ey

(@ Project i¢ Re-Development

) Project is New Development
te Suitability Poor
ite Suitability Moderate
) Site Suitability Excellent
Cost Region Detroit (91 miles) 1.0z «

Regional Multiplier 1.02

(Gentral AvE

Gl ve
b nve

Assign LID practices to capture runoff from impervious areas.
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Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - with Green Infrastructure

75% of Impervious Area to Street Planters

a National Stormwater Calculator

‘Overview“o:aﬁonboil TypelSuilDrainagel ipitati ion | Climate Change | Land Cavchl.IDCu m

Options
Years to Analyze

Current Scenario Baseline Scenario

Annual Rainfall = 36.71 inches Annual Rainfall = 36.71 inches

Event Threshold (inches)
Ignore Consecutive Days

Actions.

Refresh Results
Use as Baseline Scenario

Remove Baseline Scenario

Reports

@ Site Description

@ Summary Results

(©) Rainfall / Runoff Events

(© Rainfall / Runoff Frequency
(©) Rainfall Retention Frequency
© Runoff By Rainfall Percentile
Runctt Infl. B Evap.

== Runct Infil. B Evap.

Extreme Event Rainfall / Runoff

® Cost Summary Statistic Current Scenario Baseline Scenario
Average Annual Rainfall finches) 3671 3671
Average Annual Runoff (inches) 2260 2832
Days per Year With Rainfall 7805 7805
Days per Year with Runoff 4597 60.96
Percent of Wet Days Retained 41.10 21.90
Smallest Rainfall w/ Runoff (inc... 010 ol0
Largest Rainfall w/o Runoff (inc.. 0.51 022
Max. Rainfall Retained (inches) 075 042

Help

Runoff results are up to date.




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - with Green Infrastructure
Multiple LID Controls

% National Stormwater Calculator

What % of your site's impervious area

Overview | Type Topography | Precipitation Climate Change

Green Roofs
Street Planters

Infiltration Basins

g Storm for Sizing w_ “ L
£lo Cneste Ave
Click a practice to customize its design.

Verify cost-estimation variables below

© Project is Re-Development

*) Project is 1

Site Suitability Moderate
O Site Suitabil

e

-

ity Excellent

N (00

]

-5
L

Cost Region Detroit (91 miles) 1.0z »

Regional Multiplier 1.02

uzeid
T

5

Gedar/Ave!

Assign LID practices to capture runoff from impervious areas.
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Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - with Green Infrastructure
Multiple LID Controls

&% National Stormwater Calculator

| overview | Location | Soil Type | Soil Drainage | T ipitat ion | Climate Change | Land Cover | LID Cont m

Opdlons ) Current Scenario Baseline Scenario

Years to Analyze Annual Rainfall = 36.71 inches Annual Rainfall = 36.71 inches
Event Threshold (inches)

Ignore Consecutive Days

Actions.

Refresh Results

Use as Baseline Scenario

(©) Site Description

@ Summary Results

() Rainfall / Runoff Events

7) Rainfall / Runoff Frequency
ainfall Retention Frequency

© Runoff By Rainfall Percentile
Runctt Infl. B3 Evap.

(©) Extreme Event Rainfall / Runoff

Statistic Current Scenario Baseline Scenario
Average Annual Rainfall (inches) 3671 3671
Average Annual Runoff (inches) 17.32 2832
Days per Year With Rainfall 79.25 7805
Days per Year with Runoff 36.57 60.96
Percent of Wet Days Retained 5385 21.50
Smallest Rainfall w/ Runoff (inc... 012 010
Largest Rainfall w/o Runoff (inc.. 0.61 022
Max. Rainfall Retained (inches) 0.96 042

@) Cost Summary

Help

Runoff results are up to date.




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator

Existing Conditions

Statistic Current Scenario
Average Annual Rainfall (inches) 36.71
| Average Annual Runoff (inches) 1313
Days per Year With Rainfall 78.05
Days per Year with Runoff 2263
Percent of Wet Days Retained 71.00
Smallest Rainfall w/ Runoff (inc... 016
Largest Rainfall w/o Runoff (inc... 0.67
Max. Rainfall Retained (inches) 115

75% of Impervious Area to
Street Planters

Statistic Current Scenario
Average Annual Rainfall (inches) 36.71
Average Annual Runoff (inches) 22.60
Days per Year With Rainfall 78.05
Days per Year with Runoff 45.97
Percent of Wet Days Retained 41.10
Smallest Rainfall wy/ Runoff (inc... 0.10
Largest Rainfall w/o Runoff (inc... 0.51
Max. Rainfall Retained (inches) 075

(Baseline Scenario)

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 w/ Runoff (inc...
Largest Rainfall w/o Runoff (inc...
Max. Rainfall Retained (inches)

Multiple LID Controls

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 w/ Runoff (inc...
Largest Rainfall w/o Runoff (inc...
Max. Rainfall Retained (inches)

Minimum Title IV Requirements

Current Scenario
36.71

2832

78.05

60.96

21.90

0.10

022

042

Current Scenario
36.71

17.32

79.25

36.57

53.85

012

0.61

096



Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - Helpful Hints

Baseline Scenario

« Use existing conditions (pre-development) when impervious area does
not increase

« Use proposed conditions that meet the minimum NEORSD Title IV

requirements when impervious area increases




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - Helpful Hints

Treatment Trains

« The SWC does not model treatment trains...beyond its capabilities
« Use Stormwater Management Model (SWMM); or...

« Be creative...justify your assumptions




Gl Grant Program Technical Requirements
EPA National Stormwater Calculator - Helpful Hints

Treatment Trains

« A 15,000 sq.ft. Green Roof (GR) discharges to Permeable Pavement (PP)

« Step 1: Run the model for just the GR and its drainage area. Results in
45% capture; so assume 8,250 sq.ft. of the GR (55% of 15,000 sq.ft.)
continues to behave as impermeable and goes to the PP.

« Step 2: Run the model for just the PP and its drainage area, but also take
into account the additional 8,250 sq.ft. of impervious area from the GR.

« The results from the PP model run should be used as your final result.




EPA National Stormwater Calculator - Helpful Hints

Underdrains

Gl Grant Program Technical Requirements

« Unless ideal soil conditions exist,

underdrains are a necessary design feature
for street planters and permeable

pavement.
Proposed standard underdrains will not
negatively affect your grant application. ST _
Encouraged to alter the design of your S e

) . ) ) h . e Py Sy U WSy
underdrains to maximize infiltration TR vnseraran
potential (e.g., adding an upturned elbow). S R




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - Helpful Hints

Upturned Elbow

N FRAM N A

LJLW. 5110 TYPE M3 STRUCTURE RIM
PR APPROVED EQUAL

4" PVC
THREADED
CAP

Water tight seals m
stacked, pre—cast
construct the bioret
to guard against lec
allow SCMs to dewa
is designed for.

2. Al pipe penetrations




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - Helpful Hints

Unique Control Practices

 |If a proposed practice does not fit the mold of any of the calculator’s
options, use best professional judgement to select one or more of the
seven LID Controls, and provide a brief narrative to justify selection.




Gl Grant Program Technical Requirements

EPA National Stormwater Calculator - Helpful Hints

Land Cover Module I ovenview | Location ol Type | Soi Drinage [

« Account for footprints of rain gardens, | devetopment scenaris e anaivec
street planters and infiltration basins as o
Meadow or Lawn. f % weadon

% Lawn

« Account for footprints of permeable Do
pavement and green roofs as Impervious

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




Gl Grant Program Technical

EPA National Stormwater Calculator - Helpful Hints

LID Controls Module

« Bioretention cells & infiltration trenches =
Street Planters

« Footprints of rain gardens, street planters
and infiltration basins = Meadow or Lawn

« Footprints of permeable pavement and
green roofs = Impervious

Requirements

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

Rain Gardens

Infiltration Basins

Permeable Pavement

= = = = = = =

Design Storm for Sizing

0.00
(inches) (see Help)

a0




Jessica S. Cotton, GISP, GIP
Grant Programs Administrator (GIG Point of Contact)
216.881.6600 x6458

Christopher Hartman, CPESC, CPSWQ, CESSWI
Stormwater Technical Specialist
216.881.6600 x6656

www Northeast Ohio
mmm Regional Sewer District

Thank you




