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Rutgers Cooperative Extension

Rutgers Cooperative Extension (RCE) helps the
diverse population of New Jersey adapt to a
rapidly changing society and improves their lives
through an educational process that uses
science-based knowledge.
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&~ Water Resources Program

Integrating research, education, and extension

Delivering solutions based on sound science

Working with various members of the community,
including municipalities, NGOs, and individual
residents

Solving water resources issues in New Jersey

Our mission is to
identify and address
water resources issues
by engaging and
empowering
communities to employ
practical science-based
solutions to help create
a more equitable and
sustainable New Jersey.



Stormwater Basics




_What | IS stormwater

Stormwater is the water frdm rain or melting snows that can
become “runoft,” flowing over the ground surface and
returning to lakes and streams.
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Water Quantity (flooding)




More Flooding
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And even more flooding
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The Natural Hydrologic Cycle
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The Impact of Development on
Stormwater Runoff

— More impervious —s  More stormwater runoff
surfaces




The Urban Hydrologic Cycle
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Examples OF Nonpoint Source Pollution

Oil and grease from cars
» Fertilizers

Sewage leaks
Household cleaning products

 Animal waste « Litter
* Grass clippings « Agriculture
« Sediment

« Septic systems
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15t Attempt at Stormwater Management

Capture all runoff, pipe it, and send it directly to the river . . .prior to mid 1970’s




2"d |teration of Stormwater Management

Capture runoff, detain it, release it slowly to the river...mid 1970’s to 2004

Detain peak flow during large storm events for 18 hours (residential) or 36 hours
(commercial)

Reduce downstream flooding during major storms

Use concrete low flow channels to minimize erosion, reduce standing water, quickly
discharge low flows

Does not manage runoff from smaller storms allowing stormwater to pass through
the system

Directly discharges stormwater runoff to nearby stream, waterway, or municipal
storm sewer system (at a controlled/managed rate)




3'd Generation of Stormwater Management

e Reduce stormwater
runoff volume

* Reduce peak flows
and flooding

...and....

« Maintain infiltration
and groundwater
recharge

* Reduce pollution
discharged to local
waterways

ABC Action News, August 27, 2012
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4h Generation of
Stormwater
Management
(Started March 2,
2021)

 All major

development
must use green
infrastructure to
comply with the
New Jersey
Stormwater
Regulations




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:

Infiltration
Filtration
Storage
Evaporation
Transpiration




Green Infrastructure Practices

Bioretention Systems

 Rain Gardens

Bioswales

Stormwater Planters

Curb Extensions

Tree Filter Boxes
Permeable Pavements

Rainwater Harvesting

* Rain Barrels

» Cisterns

Dry Wells
Rooftop Systems

 Green Roofs
* Blue Roofs



Rain Gardens

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

NATIVE PLANTS i
Arain garden is planted i
with a variety of grasses,
wildflowers, and woody

: plants that are adapted
tto the soil, precipitation,
: climate, and other site
conditions
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iDRAINAGE AREA

i This is the area of
impervious surface that
drains stormwater runoff
to the rain garden.

"
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low down, and contain
tormwater.

iPONDING AREA

i The ponding area is the
ilowest, deepest visible
iarea of the garden.

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

iCURB CUT
§This curb cut and

Ty Y
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;When designed correctly, FINLET T T e  concrete flow pad are
1 this area should drain iThis is the area where i designed to help redirect
iwithin Qf-.hours. istormwater enters. The == istormwater runoff to the

irain garden system and
iout of the storm drain.

-
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tinlet is often lined with

istone to slow water flow
iand prevent erosion.
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Rain Garden Cross-Section

< Top Width »

Inlet
Protection

< Bottom Width

>

Design
Ponding
Depth

Mulch

Overflow Structure

Bioretention Soil Mix

\ Underdrain
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Bioswale

: The slope is designed at :

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

t 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
: 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. :









e
Fet
-!! ﬁfr::!ﬂl. SR L mm

I fﬁ

o | JI\.lnl




Stormwater Planters

N

ENATWE PLANTS :
i & stormwater planter is
: planted with a variety of
Egrasses, wildflowers, and

Ewund'_.r plantz that are x -

Eadapted to the soil, pre- = _
 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 : : e ,
i This curb cut and ;i e i
iconcrete flow pad are 5 ¥

idesigned to help redirect
! stormwater runoff to the
! rain garden system and e, 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,
: and soil separation fabric.

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

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

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




ADVANTAGES

Manage stormwater runoff

Minimize site disturbance

Promote groundwater
recharge

Low life cycle costs,
alternative to costly
traditional stormwater
management methods

Mitigation of urban heat
island effect

Contaminant removal as

COMPONENTS

Design Guidelines for
Porous Asphalt with
Subsurface Infiltration

RIVERJACKS '
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Porous Asphalt




lous Concrete
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Rainwater Harvesting Systems

:DRAINAGE AREA
This is the area of :
impervious surface faves
that is captured in the K

rainwater harvesting E ] &

system. In this case, it isE i . - 3
a structure rooftop. : : g - ¢ . -

. from the rooftop
: and carries it to the

{ FIRST FLUSH DIVERTER 3
i This mechanism is installed to -
{ by-pass the first several gallons i........
: of runoff which tend to be the

! dirtiest water before it enters

{ the tank.

i OVERFLOW

! Thiz mechanism is
! designed to act az a

! discharge for the water

; when the cistern iz full or
: when it is winterized.

i This captures runoff :

rainwater harvesting |
: system.

: CISTERN TANK i
i This tank is designed
.. in different sizes to :
! accomodate the runoff :
i from a designated
drainage area.

i SPIGOT :
i A spigot is installed

i near the base of the

i cistern tank to allow

ater to be removed
for use without an

't electronic pump

Sediment and other
pollutants that enter
the tank will settle to

: the bottom.



Rain Barrels

i

mmumw ..x-_.m i




Cisterns
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Dry Wells

ﬁ_.nuwmpnut

L Downspout Elbow

Swale (
Crushed

Downward Slope Landscape

Stone I Fabric

s9ge)




Trench

Infiltration

Sravel

Perforated Pipe

iGravel Encase Pipe




Rooftop Practices — Green Roof




Rooftop Practices — Blue Roof

Gravel
RIS

Aluminum Tray
Geotextile

Corrugated Plastic |
te That suirfa

Roof Membrane
Insulation
Roof Deck—







Identifying Sites for Green Infrastructure




- ltis all about

~ controlling runoff

from impervious
surfaces




Connected or Disconnected?




Simple Disconnection
\/\_,\,J N— o~




Downspout Disconnection

downspout

extension elbow

DOWNSPOUT CONNECTED DOWNSPOUT DISCONNECTED
TO SEWER SYSTEM FROM SEWER SYSTEM



Another Example of Simple Disconnection

For 1.25 inch storm, 3,811 cubic feet of runoff = 28,500 gallons

1 acre directly connected
impervious cover

Total drainage area = 3 acres

2 acres pervious
cover

Runoff Direction

Stormwater
Inlet

|



For 1.25 inch storm, 581 cubic feet of runoff = 4,360 gallons

1 acre directly connected
impervious cover

Total drainage area = 3 acres

2 acres pervious
cover

Runoff
Direction

Stormwater
Inlet




Volume of Runoff

Design Connected | Disconnected | Percent
Storm (gallons) (gallons) Difference
1.25 inches
(water quality | 55 500 4,360 85%

storm)




Disconnect with a rain garden

PLACE A RAIN GARDEN BETWEEN
TWO IMPERVIOUS SURFACES

REDUCE THE AMOUNT
OF RUNOFF ENTERING
STORM SEWERS

smnnunnnd)



Disconnect to a Rain Barrel or Cistern

Disconnect your ;7

downspout by installing a “"
rain barrel ‘.‘

REDUCE THE AMOUNT
OF RUNOFF ENTERING
STORM SEWERS

Impervious area is now “disconnected” from flowing
directly into the storm sewer system



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 in impaired watersheds
Sites on municipal owned land/public land
Sites that provide partnership opportunities



WE LOOK HERE FIRST:

v"Schools
v Places of Worship . 20 to 40 sites are entered
v’ Libraries into a PowerPoint

v'Municipal Building - Site visits are conducted

v Public Works

v Firehouses

v Post Offices

v Elks or Moose Lodge

v Parks/ Recreational Fields



Google or Bing Maps

Go to Google or Bing Maps

Type in address

Aerial or birds eye view

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

“Crop It”



Auten Road School in Hillsborough, NJ
281 Auten Rd Hlllsborough Townshlp, NJ 08844
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What is happening in Newark?

Add pictures of Clinton and Badget



FAIRMOUNT AVENUE GREEN STREET CONCEPT PLAN

FAIRMOUNT AVENUE, 16TH AVENUE, SPRINGFIELD AVENUE,
CITYPLEX 12 NEWARK, ESSEX COUNTY, NEW JERSEY



CITYPLEX 12 RAIN GARDEN

CITYPLEX 12, 16 TH AVENUE, BERGEN STREET NEWARK,
ESSEX COUNTY, NEW JERSEY



16TH AVENUE, CITYPLEX 12, BARD HIGH SCHOOL EARLY
COLLEGE NEWARK, ESSEX COUNTY, NEW JERSEY



FAIRMOUNT AVENUE GREEN STREET

GREEN INFRASTRUCTURE IMPLEMENTATION PROJECT
360-394 SPRINGFIELD AVENUE, NEWARK
ESSEX COUNTY, NEW JERSEY
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ADD PICTURE OF FAIRMOUNT



Coming Soon to Newark!

National Green Infrastructure
Certification Program (NGICP)

The National Green Infrastructure Certification Program (NGICP)
sets national certification standards for green infrastructure
construction, inspection, and maintenance workers.

Envirocert International Inc.

WWWw.envirocert.org



http://www.envirocert.org/

RUTGERS  o¢—
New Jersey Agricultural (
Experiment Station

Christopher C. Obropta, Ph.D., P.E.
Phone: 908-229-0210
Email: obropta@envsci.rutgers.edu



mailto:Obropta@envsci.rutgers.edu

	Slide Number 1
	Rutgers Cooperative Extension
	     Water Resources Program   
	Stormwater Basics
	Slide Number 5
	Water Quality
	Slide Number 7
	Slide Number 8
	Slide Number 9
	The Natural Hydrologic Cycle
	Slide Number 11
	The Urban Hydrologic Cycle
	Examples OF Nonpoint Source Pollution
	History of Stormwater Management
	Slide Number 15
	Slide Number 16
	3rd Generation of Stormwater Management
	4th Generation of Stormwater Management�(Started March 2, 2021)
	Green Infrastructure
	Green Infrastructure
	Green Infrastructure Practices
	Rain Gardens
	Rain Garden Cross-Section
	Slide Number 24
	Lots of Rain Gardens
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Bioswale
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Stormwater Planters
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Permeable Pavement
	Permeable Pavements
	Slide Number 41
	Porous Asphalt
	Pervious Concrete
	Permeable Pavers
	Grass Pavers
	Rainwater Harvesting Systems
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Dry Wells
	Infiltration Trench
	Rooftop Practices – Green Roof
	Rooftop Practices – Blue Roof
	Slide Number 57
	Slide Number 58
	It is all about controlling runoff from impervious surfaces
	Slide Number 60
	Simple Disconnection
	Downspout Disconnection
	Another Example of Simple Disconnection
	Slide Number 64
	Slide Number 65
	Disconnect with a rain garden
	Disconnect to a Rain Barrel or Cistern
	Site Selection
	What are good sites?
	WE LOOK HERE FIRST:
	Google or Bing Maps
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	What is happening in Newark?
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Add picture of Fairmount
	Slide Number 86
	Slide Number 87

