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Water Resources Program

Our mission is to
identify and address
community water

g e, svaion i omin | R resources issues

Delivering solutions based on sound science

AR i 2 using sustainable
v ] & and practical
science-based
solutions.

Working with various members of the community,




What is Stormwater Runoff?
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Water from rain or o U N

ground surfaces into lakes
and streams

snowmelt that flows over C Lt Tam....m.. T

TRAMEPIRATION

WATER CYCLE

The natural water cycle is
a balanced movement of
water from varying states
(solid, liquid, gas).




What is Impervious Cover?

Surfaces that prevent
stormwater runoff from
penetrating the ground as it
would naturally.




Impacts of Development on Stormwater Runoff

more —> More impervious ——> more stormwater runoff
development surfaces




Urban Water Cycle
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Impervious surfaces have
decreased the amount of
infiltration and transpiration

that takes place throughout

the natural water cycle.




Pollutants Found in Runoff

Sediment
Soil particles
transported from
their source

Biochemical Oxygen Demand (BOD)
e Oxygen depleting material

»Leaves

»Organic material

Toxics
e Pesticides
» Herbicides
» Fungicides
» Insecticides

Nutrients

» Nitrogen (N)

e Metals (naturally occurring > Phosphorus (P)

in soil, automotive emissions/

tires)
» Lead
> Zinc
» Mercury

e Petroleum Hydrocarbons e Pets
(automotive exhaust and e Waterfowl

fuel/oil)

e Various types of materials that become
dissolved and suspended in water (commonly
found in fertilizer and plant material):

Bacteria/ Pathogens
Originating from:

e Failing septic systems

Debris

dumping

Litter and illegal

Thermal Stress
Heated runoff,
removal of
streamside
vegetation




Why Care about Water Quality?

Designated Use Description

Can these waters support a healthy ecosystem?
Aquatic Life (General) Monitoring focuses on determining excessive nutrients

and impaired bioclogical communities which are the 1000

primary causes of designated use impairment.

Can species of trout survive and reproduce in these
Aguatic Life (Trout) waters? These waterbodies are monitored for meeting 800

dissolved oxygen and cold-water temperature ranges

capable of supporting trout species.

Can we swim, boat, and do other activities in these
Recreation waters? Three bacterial indicators that are monitored

900

700
600

500
and tested to determine recreational use are fecal

coliform, E. coli, and Enterococcus. 400

Assessment Units

. 300
Can we use these waters as sources for drinking water?

Ambient water guality is monitored in rivers and lakes 200
Water Supply for chemical pollutants, metals, and toxins before 100

undergoing treatment to be used as a water supply.
0

Can we eat clams, oysters, or mussels from these Aquatic Life  Aquatic Life Water Supply  Recreation Recreation Fish Shellfish
shellfish Harvest waters? NJDEP monitors fecal coliform levels and the General Trout Primary Secondary  Consumption
bacterial species Vibrio parohaemolyticus to ensure
cafe harvests of shellfish. B Non Support M Insufficient Data Full Support
Can we eat fish from these waters? Fish tissue in
different species are currently monitored for metals
Fish Consumption including “legacy” pollutants such as PCB, DDT, and
chlordane which are no longer manufactured, but are
still found in fish tissue.

2022 NJDEP Integrated Water Quality Assessment Report




Sewer Systems Discharge to Waterways
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Waterways Supply Drinking Water

Wastewater
Treatment

Drinking-Water
Treatment




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 Practices

Bioretention Systems RE B

 Rain Gardens
Dry Wells

Rooftop Systems

 Bioswales

o Stormwater Planters
 Green Roofs

* Blue Roofs

* Curb Extensions
* Tree Filter Boxes
Permeable Pavements

Rainwater Harvesting

 Rain Barrels
e Cisterns




Rain Gardens

PLACE A RAIN GARDEN BETWEEN
TWO IMPERVIOUS SURFACES

REDUCE THE AMOUNT
OF RUNOFF ENTERING
STORM SEWERS




Rain Gardens
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INATIVE PLANTS

{ A rain garden is planted
iwith a variety of grasses,
fwildflowers, and woody

i plants that are adapted
tto the soil, precipitation,
iclimate, and other site iDRAINAGE AREA
{ conditions i is is the area of
el mpervitus suebice Hiak
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i BERM

i The berm is constructed
i as a barrier to control,

i slow down, and contain

{PONDING AREA

i The ponding area is the

i lowest, deepest visible
iarea of the garden.
§When designed correctly,
i this area should drain

{ within 24 hours.
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CURB CUT

This curb cut and

concrete flow pad are
i This is the area where i ; designed to help redirect
istormwater enters. The ¢ i stormwater runoff to the
iinlet is often lined with £ irain garden system and
i stone to slow water flow i out of the storm drain.
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Stormwater Planters

:NATIVE PLANTS i
i & stormwater planter is
iplanted with a variety of
Egrasses, wildflowers, and
Ewnndy plants that are i
Eadapted to the soil, pre-

! cipitation, climate, and
{other site conditions, i

URB CUT i
hiz curb cut and
oncrete flow pad are
esigned to help redirect
tormwater runoff to the
in garden system and
of the storm drain.

CONCRETE WALL
Concrete walls are installed
;to match the existing curb.
{These walls create the
iframe for the stormwater
Eplanter and continue to
Efunctinn as a curb.

{INLET

: Thiz is the area where
istormwater enters. The
Zinlet iz often lined with
istone to slow water flow

prevent erosion.

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




Permeable Pavement

UNDERDRAIN
Systems with low
infiltration rates due to
soil compaosition are
often designed with an
underdrain system to
discharge the water.

:POROUS ASPHALT

iIt is common to design
:porous asphalt in the

iparking stalls of a parking?

ilot. This saves money
{and reduces wear.

ASPHALT

This system is often
designed with conventional
asphalt in areas of high
traffic to prevent any

% damage to the system.

: DRAINAGE AREA
i The drainage area of the |
¢ porous asphalt system is :

the conventional asphaltg
: cartway and the porous ;
: asphalt in the parking :
: spaces. Runoff from the :
: conventional asphalt ;
i flows into the porous
i asphalt parking spaces. |

SUBGRADE

Porous pavements are
unique because of their &
subgrade structure. This {5
structure includes a
layer of choker course,
filter course, and soil.




Rainwater Harvesting Systems

:DRAINAGE AREA
This i= the area of £
impervious surface
that iz captured in the
rainwater harvesting
system. In this caze, it is
a structure rooftop.

: GUTTER

i This captures runoff i

. from the rooftop

{ and carries it to the
i rainwater harvesting |
{ FIRST FLUSH DIVERTER ! i system. :
b e msichanmi s wialing o 2 ! TR e e

E hjl'-pﬂS-’S the first several galluns 5“"““ :.............. anann ........1........1:
: of runoff which tend to be the : CISTERN TANK |

i This tank iz designed

. in different sizes to :
! accomodate the runoff ;
i from a designated
drainage area.

i dirtiest water before it enters
i the tank.

i SPIGOT

i A spigot is installed

i near the base of the

i cistern tank to allow
cnue ol

water to be removed
for use without an
electronic pump :
system.
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: OVERFLOW : :
: This mechanizm is f ~ - : e BURR £ 1x o v v 0 va e innsnsnse
! gesigned to actaz a o : e iri SEI_JIMENT

i discharge for the water : . r ; Sediment and other

! when the cistern is full or pollutants _that enter

; when it is winterized. the tank will settle to
e ¥ the bottom.




What can you do?

Don't litter
Pick up after your pets
_imit use of fertilizers

Reduce imperious surfaces

nstall your own rain garden




What is the MS4 Permit?

* Municipal Separate Storm Sewer System = MS4
Created in 2004

Required by both federal and state regulations to address water
quality and flooding issues in municipal stormwater systems.

The MS4 Tier A Permit was recently updated with the new permit
becoming effective on January 1, 2023.




A primary objective of MS4 program

... shall be to implement best management practices and
other measures that are designed to reduce the discharge of
pollutants from the permittee’s MS4, municipal maintenance
vards and other ancillary operations to the maximum extent
practicable pursuant to N.J.A.C. 7:14A-25.6(a)1 and 40 CFR

122.34(a), to protect water quality, and to satisfy the
applicable water quality requirements of the Clean Water Act.




Summary of MS4 Requirements

Section A: Stormwater Management Program
e  Qverview of MS4 Permit and SPPP
Section B: Minimum Standards for Public Involvement

*  Public participation and published information on
stormwater website

Section C: Minimum Standards for Local Public Education

Complete 12 points of educational stormwater activities
annually

Section D: Minimum Standards for Construction Site
Stormwater Runoff

«  Construction runoff covered by separate permit




Summary of MS4 Requirements

Section E: Minimum Standards for Post Construction Stormwater
Management in New Development and Redevelopment

«  Sets forth review requirements of development plans for
stormwater management

Section F: Minimum Standards for Pollution Prevention/ Good
Housekeeping for Municipal Operators

* Ordinances, community measures, inspection of stormwater
facilities, maintain logs, municipal maintenance yards, trainings

Section G: Minimum Stands for MS4 Mapping, and Scouring, and
lllicit Discharge Detection and Elimination

*  Mapping requirements, stream scour inspection (20% per year),
illicit discharge detection and elimination from outfalls (20% per
ear




Summary of MS4 Requirements

« Section H: Watershed Improvement Plan

«  Three phase document: Watershed Inventory Report (3™
year), Watershed Assessment Report (4th year),
Watershed Improvement Plan Report (EDPA + 59 months)

Section I: Additional Measures and Optional Measures
» Allows additional measures/limits if desired
Section J: Recordkeeping

« Retain records of the permit for 5 years available on
request

Section K: Annual Report and Certification

e Submit annual report to summarize compliance by May 1st
annually




MS4 Technical Assistance Program

NJDEP funded program to
provide towns with support

4 regional engineers

Currently focused on Phase 1
(due January 15t 2026)

Free first come, first serve
service

MS4 Engineer's Zones
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Questions?

Gllllan Mulvoy R RUTGERS UNIVERSITY 00 .

Water Resources Program (‘

New Jersey Agricultural Experiment Station

Gillian.mulvoy@rutgers.edu



mailto:matthew.leconey@rutgers.edu
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