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Introductions

Your name

Your WMA and host agency
Where you went to college
What was your major

One Interesting fact about you



Sponsorship

This course Is brought to you by the Dodge
Foundation, the New Jersey Agricultural
Experiment Station, and the New Jersey
Department of Environmental Protection.




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

The Water Resources
Program is one of many
specialty programs
under Rutgers
Cooperative Extension.

».  Our Mission is to

) 1dentify and address
“community water
resources Issues using
sustainable and
practical science-based
solutions.

sound science

ith various members of the community,
ing municipalities, NGOs, and individual
residents
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» Environmental County Agents

The Environmental County Agents teach pe
new skills and information so they can mal
better informed decisions and improvemer
their businesses and personal lives. Ny

e Michele Bakacs, Middlesex and Union
e Pat Rector, Morris and Somerset
 Amy Rowe, Essex and Passaic
 Mike Haberland, Camden and Burlington
e Sal Mangiafico, Salem and Cumberland
e Steve Yergeau, Ocean and Atlantic
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_What Is stormwater?

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



WHAT IS A WATERSHED?

e An area of land that water flows across, through, or under on its way
to a stream, river, lake, ocean or other body of water.

e A watershed is like
one big bathtub...

Do you know
what a
watershed is?

We're All Ind the Same Bathtub

Courtesy of Texas Watershed Stewards, Texas A&M Agrilife Extension


http://water.rutgers.edu/Projects/Paraprofessionals/What%20is%20a%20watershed.wmv

The Natural Hydrologic Cycle




WHERE DOES PRECIPITATION GO?

1. It can run off
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Courtesy of Texas Watershed Stewards, Texas
A&M Agrilife Extension



WHERE DOES PRECIPITATION GO?

2. It can be absorbed by plants and used for photosynthesis and
other biological processes

Courtesy of Texas Watershed Stewards, Texas
A&M Agrilife Extension



WHERE DOES PRECIPITATION GO?

3. ltcan infiltrate through the soil surface and percolate
downward to groundwater aquifers

Cloud Formation g
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Courtesy of Texas Watershed Stewards, Texas A&M Agrilife Extension



WHERE DOES PRECIPITATION GO?

Courtesy of Texas Watershed Stewards, Texas A&M Agrilife Extension



The Impact of Development on
Stormwater Runoff

v

More development —> More impervious 5 More stormwater runoff
surfaces




The Urban Hydrologic Cycle

SUBLIMINATION CONDENSATION
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WATER POLLUTION SOURCES

POINT SOURCE POLLUTION NONPOINT SOURCE POLLUTION

Environmental Health Perspective. National Institute of Health



POINT SOURCE POLLUTION

 Comes from a specific
source, like a pipe

e Factories, industry,
municipal treatment
plants

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




NONPOINT SOURCE POLLUTION (NPS)
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e Associated with
stormwater runoff

* Runoff collects
pollutants on its way to
a sewer system or
water body

e |t cannot be traced to a
direct discharge point
such as a wastewater
treatment facility



EXAMPLES OF NPS

 Oil and grease from cars
» Fertilizers

Sewage leaks

Household cleaning products

* Animal waste o Litter
» Grass clippings e Agriculture
e Sediment

» Septic systems

e T




Impacts from Changing the Landscape

Hydrologic Effects:

» Disruption of natural water balance
» Increased flood peaks
» Increased stormwater runoff
» More frequent flooding
>
>

Increased bankfull flows
Lower dry weather flows



Urban Sewer Systems - Separate

Separate Sewer
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Urban Sewer Systems - Combined

Combined Sewer
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History of Stormwater Management

X! _.1.4._34__:.__ _E




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....

e Maintain infiltration
and groundwater
recharge

* Reduce pollution
discharged to local
waterways




How NJ’s regulations change the way
we manage stormwater

ASLA

Video by the American Society of Landscape Architects



http://water.rutgers.edu/Projects/Paraprofessionals/ASLA%20Video_LeveragingTheLandscapeToManageWater%20v2012.wmv




STORMWATER MANAGEMENT
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= ' ltisall about
= *‘“‘f“* * controlling runoff
N from Impervious

surfaces




The Hydrologic Cycle

Transpiration

Precipitation

Evaporation
Evaporation Evaporation
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. Direct Runoff

Solil Moisture
Infiltration

Surface Storage

Groundwater &e—
Surface Waters

Source: J.J. Skupien.



Addressing impervious cover

Can we eliminate 1t?

Can we change It? §

Can we disconnect 1t?

Can we reuse It? 3







Change it!

: DRAINAGE AREA
G e ! The drainage area of the !
:POROUS ASPHALT PRES { porous asphalt system is
iIt is common to design : the conventional asphalt :
iporous asphalt in the cartway and the porous
:parking stalls of a parking: : : asphalt in the parking :
ilot. This saves money : . : spaces. Runoff from the :

‘and reduces wear. Pl s ' . i conventional asphalt

i flows into the porous i
asphalt parking spaces. :

SUBGRADE
Porous pavements are
unigue because of their
e subgrade structure. This §
5 i structure includes a
UNDERDRAIN layer of choker course,
Systems with low g filter course, and soil.
infiltration rates due to TR
soil composition are ASPHALT
often dES-_'FEI"'Ed 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.

............................ ik kb bbbk b o



Disconnect It!
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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

—e S




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 | g 5 4.360 85%
storm)

8
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Reuse it!

Disconnect your
downspout by installing a
rain barrel o*

REDUCE THE AMOUNT
OF RUNOFF ENTERING
STORM SEWERS

Impervious area is now “disconnected” from flowing

directly into the storm sewer system




So Many Barrels to Choose From




Or Larger Rainwater Harvesting Systems...




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.
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Green Infrastructure includes:

Green Roofs

Rainwater Harvesting

| B
Tree Filter/Planter Boxes [ ==

Rain Gardens/Bioretention
Systems

Permeable Pavements

Vegetated Swales or
Bioswales

Natural Retention Basins

Green Streets



imple Disconnectio




Bioretention Systems/Rain Gardens

i
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INATIVE PLANTS '}
i A rain garden is planted
with a variety of grasses, £
— fwildflowers, and woody §
' i plants that are adapted }
tto the soil, precipitation,
: climate, and other site
{ conditions

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

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

!DRAINAGE AREA
i This is the area of i
impervious surface that E

i idrains stormwater runoff
i to the rain garden.

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

i slow down, and contain
{ stormwater.

simsmaRwams

iPONDING AREA

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

[TTe LTS e

iCURB CUT
§ThEs curb cut and

e )

T T

;w_hen designed cnrr_eciiy, Em LET § T g TR i concrete flow pad are
; this area should drain iThis is the area where  } i designed to help redirect
3 within Qi.hours. Esiogmwate{ enters. The  ewstsmet i stormwater runoff to the

tinlet is often lined with irain garden system and

I
v

istone to slow water flow

i

iand prevent erosion.
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Disconnection with Rain Gardens

PLACE A RAIN GARDEN BETWEEN
TWO IMPERVIOUS SURFACES

REDUCE THE AMOUNT
OF RUNOFF ENTERING
STORM SEWERS

Rooftop runoff is now “disconnected” from flowing
directly into the storm sewer system

-]
RUTGERS ﬁ'f

—_—









ot
P

Iy,
e







[LLLLELREEEEE









Bioretention Systems/Rain Gardens

e Rain gardens can be
implemented throughout
communities to begin the
process of re-establishing
the natural function of land.

 They offer one of the
quickest and easiest
methods to reduce runoff
and help protect our water
resources.




Rainwater Harvesting Systems

B T P L P P T

: DRAINAGE AREA
This is the area of

impervious surface sanan)
that is captured in the

rainwater harvesting i . . E )

system. In this case, it is } h - ST

a structure rooftop. . - {2 § & & &3
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£ = »OShg iGUTTER

{ This captures runoff
b e R A frum the rooftop

i and carries it to the
! rainwater harvesting
i system.

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

RST FLUSH DIVERT
i This mechanism is installed to

i by-pass the first several gallons
; of runoff which tend to be the

¢ dirtiest water before it enters

i the tank.

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

i CISTERN TANK

i This tank is designed
srassmssasnsesnnnsesd N different sizes to
i accomodate the runoff
: from a designated
inage area.

P
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{SPIGOT

: A spigot is installed

i near the base of the
istern tank to allow

¢ water to be removed

i for use without an

& =a
avwane oaa

OVERFLOW
i This mechanism is
i designed to actas a
i discharge for the water
! when the cistern is full or
i when it is winterized.

SEDIMENT
Sediment and other  }
pollutants that enter £
the tank will settle to &
i the bottom. i

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













]

il
]




f //_,.,.,//i,m_
L







Rainwater Harvesting Systems

 These systems are often
paired with other green
infrastructure practices to
increase their storage
capacity or efficiency.

e Are commonly paired
with a vegetative system
to capture the overflow
from the system once it
has reached full capacity.




Permeable Pavements

: DRAINAGE AREA
G e ! The drainage area of the !
:POROUS ASPHALT PRES { porous asphalt system is
iIt is common to design : the conventional asphalt :
iporous asphalt in the cartway and the porous
:parking stalls of a parking: : : asphalt in the parking :
:lot. This saves money  : . : spaces. Runoff from the :
iand reduces wear. = 3 5 ' o. : conventional asphalt :

i flows into the porous i
asphalt parking spaces. :

SUBGRADE
Porous pavements are
unigue because of their
subgrade structure. This §
5 i structure includes a
UNDERDRAIN layer of choker course,
Systems with low g filter course, and soil.
infiltration rates due to TR
soil composition are ASPHALT
often dES-_'FEI"'Ed with an This system is often
underdrain system to designed with conventional
discharge the water. asphalt in areas of high
traffic to prevent any
T——— : ; ™% damage to the system.

............................ FFPETITTIRETETET.



Permeable Pavements

e Underlying stone reservoir

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

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

e |deal 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 il
recharge

Low life .cycle costs, e rniad ]
alternative to costly  gechasefeeo

traditional stormwater
management methods

; { e e : {t % o TlLf‘!" " L;:’:j

. . O QS '."\-";'_-_ia;;.\;;‘;;f-fg_a} UNIF_(’;E‘MLY GRADED :.g':c'“,:;g
Mitigation of urban heat meowmer N8 2 Tl soereon |
SUBGRADE IS S G 6% 5~

' oS8R 20 DD 2 40% VOID SPACE - a2
IS | an d effe Ct °R'T:ﬁ:‘.t,'f§§fg‘,? PER 5’“[0 %" FOR STORMWATER STORAGE Q’ f;"i:”

o)
&Oﬂg Ce AND RECHARGE e
802 B3 o bR 55 IO f,J‘U?

Contaminant removal as FILTER FABRIC

LINES THE

water moves through layersep s s sesrcese
of system



Porous Asphalt
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BIOSWALE

A  bioewale s planted
with a variely of grasses
witdiowears,  and  woady
plards that a8 adapted
to the =soil, precipeston,
cimate. and other site
condifions. The vegetation
helps Tilber stormwater
runct as It maves througr
the sy=stem.
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. CONVEYANCE
g “« iUnbke other systems
ithe bicswale ks designed
ito monve water through a
tyggetative channel a= 1t
et SIOAY INfllEraies into the
raLd
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i This is the area where
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jand prevent erosion.
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ADVANTAGES

Transports stormwater
Filters stormwater
Infiltrates stormwater
Aesthetically pleasing
Creates wildlife habitat



DISADVANTAGES

- Maintenance including
sediment and trash
removal

- High flow can cause
erosion

. Hazard for vehicles



STORMWATER PLANTERS

{NATIVE PLANTS

A stormwater planteris ; # ’
i planted with a variety of : B E .
i grasses, wildflowers, and: - e . @
iwoody plants that are 5 & o . ®

{ adapted to the soil, pre- ......................... ( 4 : I R

i cipitation, climate, and v o s
i other site conditions. . e

i This is the area where
tstormwater enters. The

‘CURB CUT = B 7| pe i tinlet is often lined with

:stone to slow water flow

i This curb cut and : -
iand prevent erosion.

i concrete flow pad are
i designed to help redirect
! stormwater runoff to the
irain garden system and
i out of the storm drain.

SUBGRA ,
Stormwater planter systems
are unique because of their
subgrade structure. This
structure is layered with
bioretention media, choker :
# course, compact aggregate, :
_,E'- and soil separation fabric.

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

: frame for the stormwater
Epianter and continue to
gfunt:tion as a curb.




ADVANTAGES

- Combines settling with physical filtering and
absorption processes

- Provides very high pollutant removal efficiencies

- More aesthetically pleasing and can be
Incorporated into the landscapes of most
streetscapes

- Provided wildlife habitat
- Sequesters carbon
- Produces oxygen



DISADVANTAGES

- Requires maintenance (weeding, pruning,
mulching)

. Collects trash
. Can release nutrients from bioretention soil mix
- May not be aesthetically appealing to everyone

- Can be expensive due to curbing and sidewalk
removal

. Utilities can be a problem to work around
. Possible tripping hazard



TREE FILTER BOXES IN A STREETSCAPE

:PERVIOUS CONCRETE :
i Pervious concrete is installed
: to act as an additional storage :
isystem to increase the:
!stormwater capacity treated :
; by the system. :

: UNDERDRAIN
i Systems with low
{ infiltration rates due to
i soil composition are +
: often designed with an Sl
: underdrain system to L3 g
: discharge the water. i

: ASPHALT

i This system is often C
: designed with conventional :.....;
; asphalt in areas of high

! traffic to prevent any

: damage to the system.



ADVANTAGES

Easy to incorporate
INnto streetscapes

Provides shading and
helps with heat island
effect

Enhance aesthetics

Provided wildlife
habitat

Sequesters carbon
Produces oxygen




DISADVANTAGES

Can be expensive

Tree filter box has little storage capacity unless
Incorporated into an enhanced tree pit system

Maintenance — trees need pruning

Wildlife habitat — too many birds; can stimulate
local car wash business



GREEN ROOFS

FUNCTIONS

Improves stormwater
management

Improves air quality

Temperature regulation
(moderation of Urban
Heat Island Effect)

Carbon dioxide/oxygen
exchange

Increased urban wildlife
habitat

Great for new
construction

COMPONENTS

Vegatation

Growing Medium

Drainage, Aerafion, Water Storage
and Root Barrier
Ingulation

Membrane Protection
and Root Barrier

Roofing Membrans

Structural Support




Modular System Specifications

SIDE VIEW

LiveRoof Standard Module

Maoisture Portals™
LiveRoaf Engineerad Sail
LiveRoof Green Roof Plants (Minimum 95% Sail Coverage at Installation)
Minimum 40-mil Palypropylene or EPDM Slip Sheet, Edges Overlapped & Seamed

EPDM, TPO ar PYC Waterproofing Membrane
Banding Adhesive

Insulation
Insulation Adhesive

/ / Parker Urban Greenscapes.
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DISADVANTAGES

- Very expensive

- Minimal stormwater management (up to ¥z inch of
rain)

- Very heavy and hard to retrofit on existing roof

- Facility managers tend to not be very supportive —
“roof will leak”

- Did | mention — very expensive



THE PARAPROFESSIONAL
PROCESS PART I
AND
FIELD SITE VISIT



What are good sites?

Sites with impervious surfaces that are directly
connected

Sites with a lawn area that can be converts 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



Google or Bing Maps

Go to Google or Bing Maps
Type in address

Aerial or birds eye view
“Snip It”

Insert into Powerpoint
“Crop It”



Let’'s Get To Work

Divide Into siX teams
Each team will recelve a site

Each team will identify where green
Infrastructure can be installed on that site

One person from each team will present
recommendations for the site






AUTEN ROAD SCHOOL

Address: 281 Auten Road, Hillsborough, NJ 08844




Google
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Auten Road School

O

O &3 &

pervious pavements
bioretention / rain gardens
drainage areas

property line

2012 Aerial: NJOIT, OGIS




AUTEN ROAD SCHOOL

Subwatershed:

Site Area:

Address:

Block and Lot:

Royce Brook
2,128,895 sq. ft.

281 Auten Road

Hillsborough, NJ 08844

Block 150, Lot 10

RUTGERS

Runoff from the parking lot can be managed with several rain gardens. Additional stormwater can be infiltrated with pervious pavement. A
preliminary soil assessment suggests that the soils have suitable characteristics for green infrastructure.

Impervious Cover

Existing Loads from
Impervious Cover (Ibs/yr)

Runoff Volume from Impervious Cover (Mgal)

%o sq. ft. TP TN TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44"
14 295,524 14.2 149.3 1.356.9 0.230 8.11
Recommended Green Rechal:ge TSS Removal Maxmfum Vulunje keak 'Dlscharge. Estimated Estimated
Infrastructure Practices Potental Potential (Ibs/yr) Reduction Potential | Beduction'Potential Size (sq. ft.) Cost
' (Mgal/yr) ' o (gal/storm) (cu. ft./second) ’ G- T
Bioretention systems 0.751 126 55.576 2.09 7,500 $37,500
Pervious pavements 0.701 117 51,911 1.95 4.615 $115.375




MOUTAIN VIEW PLAZA
Address: 856 US Highway 206, Hillsborough, NJ 08844

r1 propertyline  [] 201 Aerial: NJOIT, OGIS







Google







GREEN INFRASTRUCTURE RECOMMENDATIONS

Mountain View Plaza
disconnected downspouts
pervious pavements

O
O

bioretention / rain gardens
drainage areas

property line

2012 Aerial: NJOIT, OGIS
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MOUNTAIN VIEW PLAZA

Subwatershed:

Site Area:

Address:

Block and Lot:

Pike Run
503,957 sq. ft.

856 US Highway 206

Hillsborough, NJ 08844

Block 177, Lot 24.02

Several rain gardens can capture, treat, and infiltrate stormwater. Pervious pavement can infiltrate additional runoff. A preliminary soil
assessment suggests that more soil testing would be required before determining the soil's suitability for green infrastructure.

- - Existing Loads from . +vor (Mo
Impervious Covel Tmperions Cover (bslyr) Runoff Volume from Impervious Cover (Mgal)
%o sq. ft. TP TN TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44"
38 190.333 9.2 96.1 873.9 0.148 522
Recommended Green Rechm:ge TSS Removal Maxmf um Vu]un?e Peak.Dlscharge. Estimated Estimated
Infrastructure Practices Fitantisl Potential (Ibs/yr) Reduciion Folaulial | BeducfinnFotentil Size (sq. ft.) Cost
o (Mgal/yr) o (gal/storm) (cu. ft./second) " G- 1t
Bioretention systems 0.845 141 62,570 235 8.065 540,325
Pervious pavements 0.605 101 44 805 1.68 3.860 $96.500




NEW JERSEY REGIONAL DAY SCHOOL
Address: 425 Johnston Avenue, Jersey City, NJ 07304, Ward F

1O N P 4

PR \

™1 property line [] 2012 Aerial: NJOIT, OGIS
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1) New Jersey Regional Day Sch

¥

disconnection

permeable pavement

Oo0

bioretention systems
drainage area
property line

2012 Aerial: NJOIT, OGIS
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RUTGERS

New Jersey Agricultural
Experiment Station



New Jersey Regional Day School is a public school campus with ample open lawn and parking areas. Downspouts can be diverted t

demonstration rain gardens in lawn areas adjacent to the building. Parking areas could manage stormwater runoff through the additiol
of permeable pavement.

. Existing Loads from Impervious -
Impervious Cover Eover (bsiyr) Runoff Volume from Impervious Cover (Mgal)
From the 1.25" Water Quality For an Annual
[s)
A ki TF L Be Storm Rainfall of 44"
60.5 120,726 5.8 61.0 554.3 0.094 3.31
Recommended Recharge ReTn?cifal Maximum Volume Peak Discharge Estimated Estimated
Infrastructure Potential Eotential Reduction Potential Reduction Potential Size ( sq. ft.) oot
Practices (Mgal/yr) (Ibs/yr) (gal/storm) (cu. ft./second) G
Bioretention systems 0.245 41 18,072 0.68 2,390 $11,950
Disconnection - - - - . $1,250
Permeable pavement 0.4929 84 36,749 1.38 4,500 $112,500




EVERGREEN SENIOR CENTER

Address: 400 Inman Avenue, Colonia, NJ 07067

™1 property line [] 2012 Aerial: NJOIT, OGIS
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GREEN INFRASTRUCTURE RECOMMENDATIONS

Evergreen Senior Center

bioretention / rain gardens
drainage areas

property line
2012 Aerial: NJOIT, OGIS
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RUTGERS
EVERGREEN SENIOR CENTER

Subwatershed: Rahway River
Robinsons Branch

Site Area: 238,582 sq. ft.

Address: 400 Inman Avenue

Colonia, NJ 07067

Block and Lot: Block 508, Lot 2.02

Bioretention systems can capture, treat, and infiltrate runoff from the tennis courts and the parking lot. A preliminary soil assessment
suggests that more soil testing would be required before determining the soil's suitability for green infrastructure.

Existing Loads from

Tonpserscions Cover (hslye Runoff Volume from Impervious Cover (Mgal)

Impervious Cover

Yo sq. ft. TP TN TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44"
38 91.645 4.4 46.3 420.8 0.071 2.51
Recommended Green Rechal:ge TSS Removal Maxmf - Vulun}e Peak.Dlschafge. Estimated Estimated
Infrastructure Practices Folenttal Potential (Ibs/yr) Reduction Potential | Reduction Folentis] Size (sq. ft.) Cost
' (Mgal/yr) : (gal/storm) (cu. ft./second) N e
Bioretention systems 0411 69 30,174 113 3.946 $19.730




TOTOWA P.A.L.
Address: Chamberlain Avenue, Totowa, NJ 07512

L1 property line
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D pervious pavement

C 1 drainage area

[3 property line

[1 2015 Aerial: NJOIT, OGIS
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Sections of parking spaces can be replaced with porous asphalt. The porous asphalt will manage stormwater runoff from the parking

lot. A preliminary soil assessment suggests that more soil testing would be required before determining the soil's suitability for green
infrastructure.

Impervious Cover

Existing Loads from Impervious

Runoff Volume from Impervious Cover (Mgal)

Cover (Ibs/yr)
From the 1.25" Water Quality For an Annual
)
% sq. ft. T TN TSS Storm Rainfall of 44"
16.5 142,214 6.9 71.8 653.0 0.111 3.90

Recommended Recharge R-eTrr?cilal Maximum Volume Peak Discharge Esfivated Ectintad

Infrastructure Potential Potentiai Reduction Potential Reduction Potential Size ( sq. ft.) Bect

Practices (Mgallyr) (Ibs/yr) (gal/storm) (cu. ft./second) L L

Pervious pavement 0.615 103 45,649 1.80 7,200 $180,000




BELLEVILLE ELEMENTARY SCHOOL #10
Address: 527 Belleville Avenue, Belleville, NJ 07109




BELLEVILLE ELEMENTARY SCHOOL #10
(Front of School)




Directly Connected Downspouts




Directly Connected Downspouts
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bioretention system
rainwater harvesting
drainage area

property line

2015 Aerial: NJOIT, OGIS
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The paved area adjacent to the building can be depaved and replaced with a rain garden to capture, treat, and infiltrate rooftop runoff.
Rainwater can be harvested by installing cisterns around the building. The water can then be used for watering gardens, washing
vehicles, or for other non-potable uses. A preliminary soil assessment suggests that the soils have suitable drainage characteristics fot
green infrastructure.

. Existing Loads from Impervious _ .
Impervious Cover Cover (Ibs/yr) Runoff Volume from Impervious Cover (Mgal)
From the 1.25" Water Quality For an Annual
0,
% 4. 1. TF ™ Ter Storm Rainfall of 44"
66 66,110 3.2 33.4 303.5 0.052 1.81
Recommended Recharge ReTrﬁfval Maximum Volume Peak Discharge Extitnatad Ectiraited
Infrastructure Potential Botential Reduction Potential Reduction Potential Size ( sq. ft.) “Cost
Practices (Mgal/yr) (Ibs/yr) (gal/storm) (cu. ft./second) Helk :
Bioretention system 0.098 16 7032 0.28 960 $4,800
Rainwater harvesting 0.060 10 4,600 0.17 5,000 (gal) $10,000
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Next Step: Site Visit



N o U s W N

What are we looking for during

our site visit?

What are sources of stormwater and where does it
flow?

W
W
W

nat is the direction and relative slope of site?
nere are impervious surfaces on the site?

nat is the condition of the paved areas?

Are impervious surfaces directly connected?

Are there opportunities to disconnect?

Are there stormwater catch basins?



What are we looking for during
our site visit (cont’d)?
9. Is there evidence of ponding water on 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?



LET’S GO CHECK IT OUT

You should bring:

Aerial photo
Pencil
Tape measure

Camera



Gl CHECKLIST — Gl Manual



What can you do?

Prepare an Impervious Cover Assessment (ICA)

Prepare an Impervious Cover Reduction Action Plan
(RAP)

Prepare a Green Infrastructure Feasibility Study
|dentify sites to incorporate in existing plans
Implement a green infrastructure project

Educate youth and adults on stormwater
management, impervious cover, and green
infrastructure

Be a Connector, a Maven, or a Salesman



IMPERVIOUS COVER
ASSESSMENTS (ICAS)



Impervious Cover Assessment

Scare the hell out of the municipality
Analysis completed by watershed and by
municipality

Use 2007 Land Use data to determine
Impervious cover

Calculate runoff volumes for water quality, 2, 10
and 100 year design storm and annual rainfall

Contain three concept designs



-"1.\ Land Use Types for West Lung Branéh Borough

a4 OUCEANPORL 1
RORCHIGH

EALDMITIW N
TOREN GH

LiaMir
[RANCTI

Apriculture
| Barren land

. Forest
. Urban

OCT AN

[OWKSHID A

| Water
i 0.25 05 1 Miles ol T
| . : ; : : ; : . . Wetlands




Agriculture
0.9%

Wetlands
5.0%

Urban
90.6%



Transportation/Infrastructure
2.2%

Rural Residential

6.4% Commercial

17.0%

Recreational Land

10.1% High Density Residential

2.2%
Industrial
0.3%
Mixed Urban
4.2%

Low Density Residential
19.8%

Medium Density Residential
37.7%
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WE LOOK HERE FIRST:

v'Schools
v Churches e 20 to 40 sites are entered Into a
v Libraries PowerPoint

o o e Site visits are conducted
v"Municipal Building

v'Public Works
v'Firehouses

v'Post Offices

v Elks or Moose Lodge
v'Parks/ Recreational Fields




West Long Branch Borough
Impervious Cover Assessment
West Long Branch Community Center, 116 Locust Avenue

SITE PLAN:
N

t

loading to the local waterway and increase groundwater recharge. This site has multiple
areas where dovnspouts can be discomnected, and rain gardens implemented.

RAINWATER HARVESTING SYSTEM: Rainwater can be harvested from the roof of the
buildmg end stored i a cistern.  The water can be used for gardenmg and landscaping
around the community center.

() EDUCATIONAL PROGRAM: The RCE Water Resources Program, Stormpsarer

Meragement in Your Schoolyard, can be delivered at West Long Branch Comnmrm} Center
to educate tovwnship residents about stormwater management and engage them in d&ngn?

and building the bioretention systems.

o PERVIOUS PAVEMENT
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West Long Branch Borough RUTGERS
Impervious Cover Assessment -
West Long Branch Home Security Alarm Systems, 185 NJ-36 (

PROJECT LOCATION:

SITE PLAN:
N

t

o BIORETENTION SYSTEM: Aram garden can be used to reduce sediment and mtrient
loading to the local waterway and increase groundwater recharge. This site has a furf grass
area where a rain garden can be built to catch nmodf from the partang lot.

9 BIOSWALE: A bioswale is a vegetated svstem that conveys stormwater while removing
sediment and mutrients. It can be installed in the eroded canal

o BIORETENTION SYSTEM @ BIOSWALE

r'\.




West Long Branch Borough
Impervious Cover Assessment
Betty McElmon Elementary School, 20 Parker Road

(C) Parker Road

BB

||||||I.||||||H||||||||'|||||L"

BIORETENTION SYSTEM: Aramn zardsn can be used to reduce sediment and nutrient loading to the local waterway and
increase groumdwater recharge. This site has an area where downspouts can be disconmected, and a ram garden implemented.

a RAINWATER HARVESTING SYSTEM: Ramwater can be harvested from the roof of the building and stored m a cistem.
The water can be used for gardening and landscapmg around the school

.o PERVIOUS PAVEMENT: Portions of the northwest parking lot can be converted to pervious pavement. This can allow for

o EDUCATIONAL PROGRAM: The R.CE Water Fesources Program, Stormwarer Managemernt in Yow Schoolyard, can be
delivered at Betty McElhnen Elementary School to educate the students about stormwater management and engage them m
designing and buildmz the bioretention systems_

oBIORETENTION SYSTEM eRAmWATER HARVESTING SYSTEM o PERVIOUS PAVEMENT oEDUCATIDNAL PROGRAM
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IMPERVIOUS COVER
REDUCTION ACTION PLANS

(RAPS)



Impervious Cover Reduction Action Plan

« A comprehensive document with many opportunities
for green infrastructure

* Aliving document

« Shovel ready projects

* Projects for all ages (youth to seniors)

* Provides mitigation opportunities for developers
 Site level analysis



WEST LONG BRANCH BOROUGH: GREEN INFRASTRUCTURE SITES

o]
-

SITES WITHIN THE
BRNACHPORT CREEK
SUBWATERSHED:

Frank Antonides Elementary
School

Lutheran Church Reformation

Old First United Methodist
Church

Saint Jerome's Catholic
Church and School

Shore Regional High School
Sovereign Bank

West Long Branch
Community Center

West Long Branch Public
School




ROIGERS | e

FRANK ANTONIDES ELEMENTARY SCHOOL

Subwatershed: Branchport Creek
Site Area: 107,870 sq. ft.
Address: 198-208 Wall Street
West Long Branch, NJ 07764
Block and Lot: Block 20, Lot 13, 15

Parking spots can be replaced with pervious pavement to capture and infiltrate parking lot and roof runoff. A cistern can be installed
adjacent to the building to harvest rainwater that can be used to conduct car wash fundraisers A preliminary soil assessment suggests
that the soils have suitable drainage characteristics for green infrastructure.

. Existing Loads from .
Impervious Cover Impervious Cover (lbs/yr) Runoff Volume from Impervious Cover (Mgal)
%o sq. ft. TP ™™ TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44"
36 60,568 29 30.6 2781 0.047 1.66
Recommended Green Rec £ TSS Removal l'ﬂaxm:!um "ﬂl“nfe PEﬂk.D]SChﬂI'gE‘ Estimated Estimated
Tnfrastructure Practices Potential Potential vr) Reduction Potential | Reduction Potential Size (sq. ft) Cost
(Mgal/vr) (bs (gal/storm) (cu. ft./second) T
Pervious pavements 0.238 40 18,057 049 2340 £58,500
Rainwater harvesting systems 0.036 6 1.000 0.08 1,000 (gal) $2.000




GREEN INFRASTRUCTURE RECOMMENDATIONS

Frank Antonides
Elementary School

disconnected downspouts

pervious pavements

rainwater harvesting

drainage areas

property line

2012 Aerial: NJOIT, OGIS
25 50

L] £33
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RUTGERS

{ Stal

West Long Branch Borough

Frank Antonides [E3 Lutheran Church [EJ 01d First United
Elementary School Reformation Methodist Church

Saint Jerome's [ Shore Regional High I Severeion Bank
Catholic Church and School
School

West Long Branch [ West Long Branch
Community Center Public School
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RUTGERS

West Long Branch Borough

[EJ Lutheran Church [EJ Oid First United
Reformation Methodist Church

|3 SaintJerome's [ shore Regional High I Severeign Bank
Catholic Church and School
School

[ West Long Branch [} WestLong Branch
Community Center Public Scheol

198-208 Wall Street West Long Branch, NJ 07764
Download Report {PDF)




GREEN INFRASTRUCTURE
FEASIBILITY STUDIES



Impervious Cover Reduction Action Plan

A high-end visual presentation of opportunities
» Provides green infrastructure overview
 Incorporates ICA and RAP information
e User-friendly format




IDENFITY SITES TO
INCORPORATE INTO
EXISTING PLANS
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Site Visit Checklist

J Organized route with directions

] Cameral!

J Measurement tools — tape measure comes in handy!
 Aerials

] Notes pages

 Contact information for Site Owner

 List of constraints to refer to

A friend to go with







Stormwater Best Management Practice Opportunities

Royce Brook Watershed - Hillsborough Township

Project Identifier Geographic Coordinates

R35 - Parking Lot Next to Triangle School N40° 58' 46.26" WO074° 2'38.76"

Site Description and BMP Implementation Opportunities: This sitc 1s the overflow parking lot and
paved playground lot for Triangle Elementary School on South Triangle Road. The site is adjacent to
Royce Brook. The parking lot flows to a single catch basin at the south end of the parking lot, which
dumps directly into the Royce Brook. The parking lot 1s in fair condition. The paved playground lot does
not have any catch basins but rather flows onto the grassed arca adjacent to the lot and ultimately into the
stream. The paved playground lot is in fair condition. The flow from the parking lot can be diverted to a
bioretention system bypassing the existing catch basin. There is ample area for the bioretention system.
The design and construction of this bioretention basin or rain garden can be incorporated into the fourth
grade science curriculum at the clementary school. The paved playground lot could be converted to
pervious asphalt and serve as an outstanding demonstration project for the watershed.




Document Recommendations
(BMP or Gl Information Sheets)

Location, municipality, and subwatershed
BMP description and targeted pollutants
Existing conditions and issues

Proposed solutions

Anticipated benefits

Possible funding sources
Partners/stakeholders

Estimated cost



Create A Concept Plan

: Hillsborough Township RS i
" . c;\jtural :
: Impervious Cover Assessment R
: Triangle Elementary School-156 South Triangle Road
i PROJECT LOCATION:
E Play area E
: SITE PLAN:
: 3
H 5 :
; 24 :
: o :
: | -
E o BIORETENTION SYSTEM: Bioretention systems should be installed near the .
E smaller parking lot as well as along the side of the school. A bioretention A
u system will reduce runoff and allow stormwater infiltration, decreasing the :
: amount of contaminants that reach the catch basin. .
o TRENCH DRAIN: Trench drains should be installed to allow the roof runoff to ;
E drain under the sidewalks into the bioretention systems. =
E (©) POROUS ASPHALT: Porous asphalt promotes groundwater recharge and :
: filters stormwater.
o BIORETENTION SYSTEM e TRENCH DRAIN POROUS ASPHALT
: - . : :
: | \ :




REEN INFRASTRUCT

U

RE RECOMMENDATIONS

Memory Park

O

r1
LJ

rA
L

u

bioretention / rain gardens
pervious pavements
drainage areas

property line

2012 Aerial: NJOIT, OGIS



AEMORY PARK

RUTGERS

&

ubwatershed: Paulins Kill
ite Area: 9,886,292 sq. ft.
ddress: 111 Moran Street

Newton, NJ 07860

lock and Lot: Block 5.06, Lot 1

ain gardens adjacent parking lot can capture, treat, and infiltrate roof runoff. Parking spots in the lot to the west of the field can b

2placed with porous asphalt to help capture stormwater runoff. A preliminary soil assessment suggests that the soils have suitabl
rainage characteristics for green infrastructure.

Existing Loads from

AR o Impervious Cover (lbs/vr)

Runoff Volume from Impervious Cover (Mgal)

Yo sq. ft. P ™ TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44"
14 223 348 10.8 112.8 1.025.5 0.174 6.13
Recommended Green Ru‘hm:g-: TSS Removal Ha'“m,“m :hulunfc Pmk,l}'“h“rﬂr, Estimated Estimated
Infrastructure Practices Potential Potential (Ibs/vr) Reduction Potential | Reduction Potential Size (sq. ft.) Cost
' ' (Mgal/vr) o (gal/storm) (cu. ft./second) gt '
Jioretention systems 0.641 107 47 004 1.77 6,150 $30.750
ervious pavements 0.222 37 16,262 0.61 1.100 £27 500




IMPLEMENT & GREEN
INFRASTRUCTURE PROJECT




Funding Implementation

* Leverage existing projects
e Build partnerships
 Write grants



Who should | partner with?

Locally
e RCE Environmental County Agents

e Municipal Green Teams (Sustainable Jersey)
e Green Teams for Schools (Sustainable Jersey)
e Environmental Commissions

e Boy Scouts and Girl Scouts

Statewide

e The Nature Conservancy

e Association of Environmental Commissions

e Trust for Public Lands

e New Jersey Tree Foundation




Grant/Funding Opportunities

Sustainable Jersey (S10k and $35k)
ANJEC

NJDEP

NJ American Waters

Home and School Associations









EDUCATE !






BE A CONNECTOR, MAVEN,
OR SALEMAN!






RESOURCES FOR YOU!



Rutgers | School of Environmental and Biclogical Sciences Search Rutgers

RUTGE RS New Jersey Agricultural Experiment Station

Water Resources Program

Our green infrastructure initiative in urban centers focuses on captunng stormwater with cost-effective
practices before it enters the combined sewer systems.

E-learning Tools
P& 8 8 8
Useful Links

Asout Us News

o (. Rutgers Cooperative Extension ® In the News - October 3, 2017

Water Resources Program = SEBS/NIJAES Mewsroom

G.H. Cook Campus
Connect With Us 14 College Farm Road
J New Brunswick, NJ 08901

www.water.rutgers.edu

~Creating Solutions for
Water Resources Issues in New Jersey~

Our mission is to identify and address
community water resources issues
using sustainable and practical
science-based solutions.



Rutgers | School of Environmental and Biological Sciences Search Rutgers

RUTGERS New Jersey Agricultural Experiment Station

Water Resources Program

E— Projects & Programs

About the Program

- Agricultural Watershed Planning & Municipal/ Community
sta Implementation Training
Projects & Programs Rain Gardens & Rain

Green rogram
Barrels

< Keep the Rain from the Drain ~ Imperviou?

Recent Presentations

)Water5hed Planning &

Water Pages \ Cover Reduction Program
' F‘W/ fmplementation
S — Munic ement
E-leamning Tocls Agricultural Watershed Planning & Implementation
Useful Links +« Watershed Restoration & Protection Plan for Assiscunk Creek, Burlington County, MJ
« Assiscunk Creek Watershed Agricultural Mini-Grant Program
Connect With Us « Bicfilter Wetland at Harmow Run, Water Quality Evaluation of Pollutant Removal Efficiency from a Tailwater
Fecovery System
L4 ﬂ + Watershed Restoration Plan for the Upper Cohansey River Watershed

ﬂ * Upper Cohansey River Watershed Agricultural Mini-Grant Program
* Watershed Restoration Plan for the Upper Salem River Watershed
0 N P

« Upper Salem River Watershed Agricultural Mini-Grant Program

Top of Page

Green Infrastructure Program

+« Camden Green Infrastructure Initiative

+ Fixing Flooding: One Community at a Time
Innovative Solutions using Gresn Infrastructure Conference

« Green Infrastructure Education and Implementation Program
« Green Infrastructure Guidance Manual for New Jersey

« Green Infrastructure Solutions for Mew Jersey Conference



Keep the Rain from the Drain ~ Impervious Cover Reduction Program

« Impervious Cover Assessments and Impervious Cover Reduction Action Plans for Coastal Communities

« MNational Fish and Wildlife Foundation ~ Incorporating Green Infrastructure Resiliency in the Raritan River
Basin

+« Impervious Cover Assessments, Impervious Cover Reduction Action Plans, and Green Infrastructure
Reduction Acticn Plans for New Jersey Future's Mainstreaming Green Infrastructure Program

« Salem County and Cumberland County, N1 ~ Impervious Cover Assessments and Impervious Cover
Reduction Acticn Plans

« William Penn Foundation - Technical Support Program for Municipalities and Watershed Partners



HUNTERDON COUNTY NEW JERSEY HIGHLANDS WATERSHED CLUSTER
Delaware Twp Franklin Twp Alpha Lopatcong
« ICA « ICA « ICA « ICA
* RAP * RAP + RAP « RAP

« RAP web map

« RAP web map

East Amwell Twp

« ICA
« RAP
+ RAP web map

Raritan Twp

« ICA
« RAP
+ RAP web map

RAP web map
Feasibility Study

RAP web map
Feasibility Study

Flemington Boro

« ICA
+ RAP
+ RAP web map

Readington Twp

« ICA
+ RAP
+ RAP web map

Branchville

ICA
RAP
RAP web map

Mount Arlington

ICA
RAP
RAP web map

MIDDLE

SEX COUNTY

Dunellen Boro

« JCA
+ RAP
« RAP web map

« JCA
+ RAP
« RAP web map

North Brunswick Twp

« Feasibility Study « Feasibility Study
Greenwich Mount Olive

« TCA « ICA

« RAP « RAP

RAP web map
Feasibility Study

RAP web map
Feasibility Study



Rutgers | School of Environmental and Biclogical Sciences Search Rutgers

RUTGE RS New Jersey Agricultural Experiment Station

Water Resources Program

HOME PAGE

E-learning Tools

About the Program

Staff « Inventory and Assessment of Your Stormwater Infrastructure (January, 2017)

Projects & Programs N . . .
« Green Infrastructure Overview: Examples and Properties of a3 Variety of Stormwater Managment Solutions

Recent Presentations (November, 2016)

Water Pages « [deas and Resources for Implementing Green Infrastructure in Your Community - Planning documents,

programs, and ordinances (May, 2016)
Fact Sheets

T « Impervious Cover Assessment (TCA) and Impervious Cover Reduction Action Plan: The Answer to All Your
E-learning Tools Problems (December, 2015)
Ussful Links

« Asking the Right Questions in Stormwater Review (April, 2015)

Connect With Us

8

« Understanding Your Impervious Cover Assessment (TCA) Report (March, 2015)

Oa a‘—"'"‘

MmN T Mecbmmems Tha Ckabka | lmememibe e ~F Blaas Taemmmer =mem o mmii=] mmmmebiimibe e =8 e mbiiom —mmdbimm imes b cbamem I e Simmn ek mm mAas



E-learning Tools

Inventory and Assessment of Your Stormwater Infrastructure (January, 2017)

« Green Infrastructure Overview: Examples and Properties of a Variety of Stormwater Managment Solutions
(November, 2016)

» Jdeas and Resources for Implementing Green Infrastructure in Your Community - Planning documents,
programs, and ordinances (May, 2016)

» Impervious Cover Assessment (TCA) and Impervious Cover Reduction Action Plan: The Answer to All Your
Problems (December, 2015)

= Asking the Right Questions in Stormwater Review (April, 2015)

» Understanding Your Impervious Cover Assessment (ICA) Report (March, 2015)



Impervious Cover Assessment and Impervious Cover Reduction Action Plan

Why Are We Here?

New
Development: gty

stormwater

management

Adequate
Regulations

C .-

with the
municipality

4  » ) < PREV NEXT >




Staff to Contact

Hollie DiMuro, Program Associate, graduated in
May 2015 from Rutgers, The State University of
New Jersey with a B.S. in Environmenta
Planning and Design and 3 minor in
Environmental Policy, Institutions, and
Behaviors. Hollie interned with the Water
Resources Program from May 2014 to July 2015. (S
During her internship, Hollie assisted with rain
barrel workshops, participated in the
construction and maintenance of rain gardens,
and she assisted with the design of stormwater
nest management practices and areen
infrastructure practices for municipalities within
the Raritan River Basin. In her role a5 a Program
Associate, Hollie will be providing technica
support to the Water Resources Program by
organizing and coordinating municipal action : :
teams to promote green stormwater infrastructure in New Jersey's urban and suburban communities, She also will
be assisting the Water Resources Program with grant management and project resource allocation.

Room 105, 848-932-6728, dimuro@envsci,rutgers.edu



Staff to Contact

Sara Mellor, Program Associate, graduated in May 2010 from Rutgers,
The State University of New Jersey, with a B.S. in Environmental Policy,
Institutions, and Behaviors, Sara interned with the Water Resources
Program from May 2009 to May 2010 and has worked part time as a
Program Coordinator with the Water Resources Program from May 2010
to May 2011. During the internship and tenure a5 a Program
Coordinator, Sara has participated in water quality sampling, flow
monitoring, and stream visual assessments for watershed restoration and
protection plans, assisted in the coordination, construction, and
maintenance of rain gardens, helped develop and run rain barrel
workshops, organized the "One Barrel 3t 2 Time Co-op,” created flyers,
press releases, and other forms of promotional matenals for the program,
supported Water Resources Program staff in community educational
outreach projects, supervised project volunteers, researched ways o
inform the public about the importance of conserving water, and
contrbuted to the development of evaluation tools to measure
programmatic impact. As a Program Associate with the Rutgers
Cooperative Extension Water Resources Program, Sara will be
coordinating and presenting rain barrel workshops throughout Mew Jersey, designing, constructing, and
coordinating the installation of rain gardens and natural landscaped systems throughout New Jersey, and
participating in community and youth outreach projects pertaining to water resources.

]

Room 216, 848-932-6747, saramellor@envsci, rutgers. edu




https://rutgers.qualtrics.com/jfe/form/SV_7ZL9NjXnza2P7fL
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