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&JTGERS Water Resources Program

What I1s stormwater?
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The Natural Hydrologic Cycle
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The Impact of Development on
Stormwater Runoff
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The Urban Hydrologic Cycle
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Water Pollution Sources

POINT SOURCE NONPOINT SOURCE
POLLUTION POLLUTION

Environmental Health Perspective, National Institute of Health




IQJTGERS Water Resources Program

Point Source Pollution

« Comes from a
specific source, like a
pipe

« Factories, industry,

municipal treatment
plants

e Can be monitored
and controlled by a
permit system
(NPDES)
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Nonpoint Source Pollution

* Nonpoint Source (NPS)
Pollution is pollution
associated with stormwater
or runoff

* NPS occurs when runoff
collects pollutants on its way
to a collection system or
water body

* NPS pollution cannot be
traced to a direct discharge
point such as a wastewater
treatment facility
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Impacts of Nonpoint Source Pollution

* Fish and wildlife

* Recreational water
activities

« Commercial fishing

« Tourism

Drinking water quality
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What Is infrastructure?

* [nfrastructure
Includes the basic

structures and o
organizations needed

to operate our cities:
— roads

— water supply

— sewers

— electrical grids

— telecommunications
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Grey Infrastructure — Combined Sewer Systems
(CSOs)

Sewage Inflow
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Water is held in the pipes and flows
to treatment plant.
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and sewage exceeds capacity and
overflows into local waterways
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Combined versus Separate

Sewers
Combined Sewer Separate Sewer
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Combined versus Separate

SEewers
Combined Sewer Separate Sewer
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Ny M ING YV n

+*s Municipal Boundaries
ﬁ Surface Water

——— Railways

Major Roads
Other Roads
Storm/Wastewater System
7 CSO District Boundaries
Y% PVSC WWTP Location*
Passaic River CSO Outfalls
©  Single Outfall Pipe
©  Double Outfall Pipe
Newark Bay CSO Outfalls
O  Single Outfall Pipe
Double Outfall Pipe
Sewer Interceptors

s P\/SC Main Trunk Interceptor

Southside Interceptor

Sewer Type / Serviced By

Combined (CSS) / PVSC WWTP
Combined (CSS) / JMEUC WWTP
Separate (SSS) / PVSC WWTP
Separate (SSS) / JIMEUC WWTP

*JMEUC WWTP located off-map,
directly south of Newark Airport.

Grey Infrastructure — Combined Sewer Systems (CSOs)
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Green Infrastructure

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

Green Infrastructure projects: |
. capture b - o ”
- filter = '
* absorb
° reuse

stormwater to help restore the
natural water cycle.

.......
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Simple Disconnection
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Pervious Pavements

DRAINAGE AREA
. vares ¢ The drainage area of the §
:POROUS ASPHALT o porous asphalt system is

{1t is common to design ; the conventional asphalt §
:porous asphalt in the cartway and the porous

iparking stalls of a parking? : asphalt in the parking
tlot. This saves money R i spaces. Runoff from the i
tand reduces wear. W P BT conventional asphalt
” e : as 8 o 3 flows into the porous :
asphalt parking spaces.
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: SUBGRADE
Porous pavements are
unique because of their
subgrade structure. This
structure includes a

UNDERDRAIN ' layer of choker course,

Systems with low filter course, and soil.
infiltration rates due to o8
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 system.
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Bioretention Systems/Rain Gardens

NATIVE PLANTS ™ S s

1A rain garden is planted
1with a variety of grasses. ;
twildflowers, and weody

i plants that are adapted

i to the soil, precipitation, is captured in the rain
iclimate, and other site  § . — : i igarden system. i
fcongmions. - : : A fadrpabiaibabiced | R

iDRAINAGE AREA
iThis Is the area of
fHimpervious surface thal

The berm is construcied
;as a barrier to control.  :
: slow down, and contain
; stormwater.

{PONDING AREA :
§The ponding area is the ! 2 L :

f lowest, deopest visi- o : FEURB T :
ible area of the garden. :This curb eut and
iWhen designed correctly, : contrete flow pad are

[ihis anva should drain  : i This is the area where i designed 1o help redirect
iwithin 24 hours. & i stormwater enters. The i stormwater runoff 1o the

jinlel is often lined with train garden system and
istone to slow water flow @ i out of the storm drain :
iand pravent erosion,
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Rainwater Harvestlng Syst

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

iDRAINAGE AREA
This is the area of

impervious surface izadCy.
that is captured in the '

.....

rainwater harvesting 9 * .
system. In this case, itis by P s & i 3% »®
a structure rooftop : g 2 2 @ ¢

This captures runoff
: from the rooftop 3
i and diverts it to the

l Erainwater harvesting

: FIRST FLUSH DIVERTER: /' ; system.

g This machanism s instaliod 1o g !.-5 .....................................

! by-pass the first several gallons |....... P Lo S S
: of runoff which tend to be the = : CI.STER.N TA.NK :
B 5 i This tank is designed
: dirtiest water before it enters 3iii r :
: T S 1 in different sizes fo

: the tank. ¢ : 3 H
: : accomodate the runoff:

from a designated
i drainage area.

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

: SPIGOT

i A spigot is installed

i near the base of the

i cistern tank to allow
water to be removed
for use without an
electronic pump
system.

PUPTIURRNODPPIIIRRRRRIRIRS L~ coannt T et B R e T T T P T PP TP T T TP P T PIN OO

OVERELOW
: This mechanism is
 designed to actas a
: discharge for the water

: when the cistern is full or pollutants that enter
: when it is winterized. the tank will settle to

PR R R the bottom.

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

¥ SEDIMENT

Sediment and other
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Downspout Planter Boxes

PLANTER BOXES
The downspout planter NATIVE r’LAN'i:S

box can be wooden or 3
A downspout planter is

concrete. However, all < L :
boxes must be reinforced : planted with a variety of :
: grasses, wildflowers, and:

to hold soil, stone, and
ithe quantity of rainfall it woody plants that are
i -; adapted to the soil, pre- :

iis designed to store. Sl i S
cipitation, climate, and
other site conditions.

DOWNSPOUT i
The downspout is the
---------------- main source of water :
for the downspout

i planter.

CONNECTION

The system is designed

to overflow into adjacent :
boxes using a connecting
pipe that is sealed with
silicon.

i SUBGRADE G e N - P ..............
i The system is designed i &S : R i pr £

i to overflow using a perfo- i.........c.cooenennnns?

i rated pipe located at the :

: bottom of the downspout :
: planter box. :

{ OVERFLOW :
i The overflow is the point
: where water discharges ...
i from the downspout
i planter.
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Bioswales

Y

ENKHVEPLANTS §

: A bioswale is planted ;

{ with a variety of grasses, } .
Pwidllowers, and woody i i « . S :CONVEYANCE
: plants that are adapted: Ve 28 + + iUnlke other systems,  ©
i 1o the sail, pre-fzp‘:atxo.n, ithe bioswale is designed i
golimate, and: other site:s ito move water through a i
i canditions. The vegetation i i vegetative channel asit :
; |e|pq f”ter storms .’a?er :-.u-.-.u’--“..-" "lo\u‘ |hf”tﬂ'\?ps ”‘\to the §
: runoff as it moves through § £ .
: the system. : : :

Attt L UL L CE L LR EEL L EE S

i SLOPE
g i The slope is designed at
ia maximumof 3:1. Thes

slopes often require

iTnis is the area where
“istormwater enters. The
tinlet is often lined with
.btone to slow waler flow
.and prevent erosion.

T T PO LT T T P I SR PP PSPPI

for sial 1|I|zal|.m

: erosien control blankets 3
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Stormwater Planters

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

{NATIVE PLANTS

: A stormwater planteris W v
i planted with a variety of : » :
: grasses, wildflowers, and§ ° e . . N
i woody plants that are ! : & ¥ &£ xW S
adapted to the soil, Pre- . . - = . 5 & A °
 cipitation, climate, and g * » =® g :7'
iother site conditions. ¢ | :

gThis is the area where
:stormwater enters. The

S SURE GG 2 T L it s often ined with

:stone to slow water flow
iand prevent erosion.

i This curb cut and

i concrete flow pad are

i designed to help redirect
: stormwater runoff to the
irain garden system and - i 2
i out of the storm drain. S IO i, « T

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

".

.

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

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

: frame for the stormwater

i planter and continue to

i function as a curb.

Stormwater planter systems
are unique because of their :
subgrade structure. This

structure is layered with

bioretention media, choker
# course, compact aggregate, :
t and soil separation fabric.

.
---------------------



IKUTGERS Water Resources Program

Tree Filter Boxes in a Streetscape
g ] B

gPERVIOUS CONCRETE

: Pervious concrete is installed

:isystem to increase the!:
{stormwater capacity treated
by the system.

.
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: UNDERDRAIN

i Systems with low : ASPHALT
¢ infiltration rates due to : This system is often I
: soil composition are designed with conventional &....;
: often designed with an : asphalt in areas of high
: u_nderdram system to : traffic to prevent any
: discharge th : damage to the system. :



RUTGERS

Water Resources Program

Green Roofs

%4* ° Green roofs provide
W # numerous functions:

— Improving stormwater
management

— Improving air quality
— regulating temperature,

which moderates heat
Island effect

— provides carbon dioxide-
oxygen exchange

— Increases wildlife habitat

Vegetation

Growing Medium

Drainage, Aeration, Water Storage
and Root Barrier

Insulation

Membrane Protection
and Root Barrier

Roofmg Membrane |

Structural Support
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—

GREEN INFRASTRUGTURE
GUIDANCE MANUAL

FOR NEW JERSEY RUIGHRS &
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Additional Resources Available to You

e www.water.rutgers.edu

o www.water.rutgers.edu/E-learning.html

e Www.epa.gov/greeninfrastructure

e Www.nj.gov/dep/qi/

e Www.njstormwater.org/bmp_ manual2.htm
e Www.njstormwater.org/training.htm

« www.phillywatersheds.org

« www.newarkDIG.org
 www.camdenSMART.com
 www.patersonSMART.org



http://www.water.rutgers.edu/
http://www.water.rutgers.edu/E-learning.html
http://www.epa.gov/greeninfrastructure
http://www.nj.gov/dep/gi/
http://www.njstormwater.org/bmp_manual2.htm
http://www.njstormwater.org/training.htm
http://www.phillywatersheds.org/
http://www.newarkdig.org/
http://www.camdensmart.com/
http://www.patersonsmart.org/

NJTGERS Water Resources Program

Thank you

« This program was funded by the NJ Department
of Environmental Protection 319(h) grant

program for the City of Newark and the Surdna
Foundation
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