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Stormwater Basics




| at sto rmwate

Stormwater is the water frdm rain or melting snows that can
become “runoff,” flowing over the ground surface and
returning to lakes and streams.



The Impact of Development on
Stormwater Runoff
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More development — —> More impervious —s  More stormwater runoff
surfaces




Green Infrastructure

...an approach to stormwater
management that is cost-effective,
sustainable, and environmentally
friendly.

Green Infrastructure projects:
e capture,
* filter,
 absorb, and
* reuse

stormwater to maintain or mimic natural
systems and treat runoff as a resource.




Green Infrastructure

Stormwater management practices that protect,
restore, and mimic the native hydrologic condition
by providing the following functions:

* |nfiltration
 Filtration

« Storage

« Evaporation
* Transpiration




Green Infrastructure Practices

Bioretention Systems

 Rain Gardens

» Bioswales
« Stormwater Planters ' ok M {ftgcant '

. Bt a i [ ey e
« Curb Extensions Ry i L igeR

Tree Filter Boxes
Permeable Pavements

Rainwater Harvesting

* Rain Barrels

» Cisterns

Dry Wells
Rooftop Systems

 Green Roofs
* Blue Roofs



Rain Gardens
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Rain Garden Cross-Section

< Top Width »

Inlet
Protection

» Bottom Width

>

Design
Ponding
Depth

Mulch

\ Underdrain

Overflow Structure

Bioretention Soil Mix



Lots of Rain Gardens
















Bioswale

: The zlope is designed at :

t a maximum of 3:1. These """

: slopes often require :
t erosion confrol materials :
gfur stabilization.

: to the soil, precipitation, ;
! climate, and other site
i conditions. The vegetation :
: helps filter stormwater :
! runoff as it moves through §
i the system.

NATIVE PLANTS
i A bioswale is planted :
: with a variety of grasses, :
! wildflowers, and woody i
: plants that are adapted :

:CONVEYANCE

: Unlike other systems, i

: the bioswale is designed §

: to move water through a

i vegetative channel as it
- slowly infiltrates into the

Egrnund.

‘INFLOW

iThis is the area :
“iwhere stormwater :
ienters. :






Stormwater Planters

g

ENATI'U’E PLANTS p
i & stormwater planter is
: planted with a variety of
Egrasses, wildflowers, and

Ewund'_.r plantz that are x -

: adapted to the soil, pre- o _
 cipitation, climate, and " 4
fother site conditions. | .

!INLET :
I This is the area where

i stormwater enters. The
inlet iz often lined with
1atone to slow water flow
{and prevent erocsion. :

:CURB CUT : . = ,
i This curb cut and ;i e i
iconcrete flow pad are 5 ¥

i designed to help redirect
! stormwater runoff to the
! rain garden system and T, TN
{out of the storm drain. . W = St - ¢ T

SUBGRADE
Stormwater planter systems
are unique because of their
subgrade structure. This
structure is layered with
hioretention media, choker
course, compact aggregate,
2 and soil separation fabric.

CONCRETE WALL
Concrete walls are installed
i to match the existing curb.
i These walls create the

i frame for the stormwater
Eplanter and continue to
Efunctiun as a curb.










Curb Extensions
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Permeable Pavement

--------------------------------------------

: DRAINAGE AREA
: The drainage area of the !
:POROUS ASPHALT : T i porous asphalt system is !
:It is common to design = : the conventional asphalt :
iporous asphalt in the : cartway and the porous :
iparking stalls of a parhlng : : asphalt in the parking :
ilot. This saves money i 5 i : spaces. Runoff from the :
iand reduces wear. : , . : conventional asphalt :

i flows into the porous i
asphalt parking spaces. i

SUBGRADE

Porous pavements are
unigue because of their
subgrade structure. This £
structure includes a

UNDERDRAIN ; < layer of choker course,

Systems with low ' L filter course, and soil.
infiltration rates due to SRR
soil composition are ASPHALT
often designed with an This system is often
underdrain system to designed with conventional
discharge the water. asphalt in areas of high
traffic to prevent any
damage to the syrstem
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Permeable Pavements

Underlying stone reservoir

Porous asphalt and pervious concrete are
manufactured without "fine" materials to allow
infiltration

Grass pavers are concrete interlocking blocks
with open areas to allow grass to grow

Permeable paver systems are concrete pavers
with infiltration between the spaces of the
pavers

Ideal application for porous pavement is to treat
a low traffic or overflow parking area




ADVANTAGES COMPONENTS

Manage stormwater runoff

Minimize site disturbance

Design Guidelines for

Promote groundwater itz it
recharge

Low life cycle costs,
alternative to costly
traditional stormwater
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Porous Asphalt
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Rainwater Harvesting Systems

:DRAINAGE AREA
Thiz is the area of :
impervious surface foana
that iz captured in the K
rainwater harvesting i ] &

system. In this case, it isE i B O - 5
a structure rooftop. : : g = ¢ . -

" ! This captures runoff i

.t from the rooftop :

i and carries it to the

! rainwater harvesting
: FIRST FLUSH DIVERTER : system.
§ Thie waschanier it instaliod a3 L.

{ by-pass the first several gallons
: of runoff which tend to be the

! dirtiest water before it enters

{ the tank.

i OVERFLOW

! Thiz mechanizm is
! designed to act as a

! discharge for the water

: when the cistern is full or

: when it is winterized.

: CISTERN TANK |

i This tank is designed

. in different sizes to

! accomodate the runuﬂ'é
i from a designated
drainage area.

i SPIGOT :
: A gpigot is installed
: near the base of the

& cistern tank to allow

water to be removed
for use without an

£ electronic pump

Sediment and other
pollutants that enter
the tank will settle to
3 the bottom.



Rain Barrels




Cisterns
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SITE SELECTION



What are good sites?

Sites with impervious surfaces that are directly
connected

Sites with a lawn area that can be converted to accept
stormwater runoff

Sites with highly visibility — good educational
opportunities

Sites 1in impaired watersheds
Sites on municipal owned land/public land

Sites that provide partnership opportunities



WE LOOK HERE FIRST:

v'Schools

v'Places of Worship e 20 to 40 sites are entered
v'Libraries into a PowerPoint

v'Municipal Building  Site visits are conducted

v'Public Works
Firehouses

Post Offices

Elks or Moose Lodge

NN XN X

Parks/ Recreational Fields



Google or Bing Maps

Go to Google Maps

Type in address

Aerial or birds eye view

“Snip It” (MS Windows Accessory)
Insert into PowerPoint

“Crop It”
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GREEN INFRASTRUCTURE RECOMMENDATIONS

Pittsgrove Baptist Church
bioretention system

drainage area
property line

2015 Aenal: NJOIT, OGIS




CURRENT CONDITION




CONCEPT DESIGN
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Site Visits



What are we looking for during
our site visit?

What are sources of stormwater and where does it flow?
What 1s the direction and relative slope of the site?
Where are impervious surfaces on the site?

What 1s the condition of the paved areas?

Are impervious surfaces directly connected?

Are there opportunities to disconnect?

Are there stormwater catch basins?

X ok =

Is there evidence of ponding water on the site?
10. Where are the utilities on the site?
11. Are there pedestrian safety issues?



Other Questions

Do the soils infiltrate?

Who own the property? Will they be open to installing
stormwater management measures?

Are there potential partners to help with the project?

Do we need permits for altering this site with stormwater
best management practices?

Does the building have a basement?
Can we lose parking spaces?
Who will maintain the green infrastructure practices?

Is the project a high priority?



THINGS YOU SHOULD BRING ON A
SITE VISIT

Aerial photo
Pencil
lape measure and/or measuring wheel

Camera



Green Infrastructure Manual:
http://water.rutgers.edu/GreeninfrastructureGuidan
ceManual.html

- GREEN INFRASTRUGTURE

@ GUIDANCE MANUAL
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http://water.rutgers.edu/GreenInfrastructureGuidanceManual.html

Green Infrastructure CHECKLIST:
http://water.rutgers.edu/GreenlinfrastructureGuidanceM

anual.html

Also found on pages132-135 in the Manual
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http://water.rutgers.edu/GreenInfrastructureGuidanceManual.html
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Christopher C. Obropta, Ph.D., P.E.
E-mail: obropta@envsci.rutgers.edu

Experiment Station
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