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Where does green infrastructure need to go?

Everywhere!
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ASSESSING THE FEASIBILITY
OF GI PRACTICES
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RUTGERS Water Resources Program
Example of the Process

1. Know your system

. Compile a GIS database

. Identify site that meet Gl criteria

~ W DN

. Hydrologic and hydraulic
modeling

5. Apply a site scoring system to

prioritize projects 4
6 { v
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1. Knowing your system (see System

Characterization section of the Long-Term
Control Plan (LTCP))

Extent of Combined Sewer System (CSS)
Number of Combined Sewer Outfalls (CSO)
Sewershed for each CSO outfall

Response of CSS to rainfall

r—

-



KUTGERS Water Resources Program

2. Compile a Geographic Information System
(GIS) database

* Topography

* Impervious coverage

* Depth to bedrock and groundwater
« Sewer infrastructure

« Sewershed boundaries

* CSO locations

« Utilities

 Parcel data Al
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2. Compile a Geographic Information System
(GIS) database (cont’d)

« Soil infiltration potential

* Flood prone areas

« Existing stormwater BMP (best management practices)
locations

 Municipal facilities, parks and Preparation of a GIS

right-of-ways database is a

* Vacant parcels requirement of the
NJPDES permit

« Contaminated properties

 Location of planned municipal upgrades 3
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3. ldentify sites meeting green infrastructure
practice “technical” criteria

* Depth to groundwater or bedrock = 2 feet for
infiltration practices

« Depth to groundwater or bedrock = 1 foot for
system with underdrains or water quality systems

 Drawdown time must be < 72 hours
* Green roofs have a maximum slope of 20%

« Maximum surface ponding is 12 inches for
bioretention systems
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3. ldentify sites meeting green infrastructure
practice “other” criteria

* Must have access to the property access to build
Gl practices (a.k.a. a willing property owner)

* Must have a realistic means of maintaining the
green infrastructure practice

« Must have local “buy-in” if practice is in the public
right-of-way or other public space
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Types of practices

* Bioretention systems

Bioretention basins

Small scale bioretention

— Rain gardens

— Downspout planter boxes

- Stormwater planters

— Bioswales

— Enhanced and continuous tree pits
Vegetated filter strips

Green roofs aﬂr —
Cisterns ’
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Types of practices (cont’d)
* Pervious paving systems
* Porous asphalt

* Pervious concrete
 Permeable pavers

« Grass pavers

Tree plantings

Grass swales

Infiltration basins

Sand filters designed to infiltrate into the subsoil
Dry wells aﬂ
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Small Scale Bioretention Systems

H

NATIVE PLANTS

A rain garden is planted
with a variety of grasses,
~ wildflowers, and woody
plants that are adapted
to the soil, precipitation, i
climate, and other site
conditions

Ervarevan

:DRAINAGE AREA
: This is the area of
mpervious surface that
rains stormwater runoff
:to the rain garden.

:BERM
i The berm is constructed }
ias a barrier to control,  i..,
i slow down, and contain
i stormwater.

PONDING AREA
The ponding area is the

H
2
Rassssssssansss

lowest, deepest visible H CURB CUT 3

area of the garden. This curb cut and

When designed correctly, (INLET W Ceeustesmenss : concrete flow pad are £

lh‘IS area should drain §This is the area where : designed to help redirect :

Within 24 hours. istormwater enters. The  jtsee : i stormwater runoff to the 3
iinlet is often lined with rain garden system and £
i stone to slow water flow out of the storm drain. 3
iand prevent erosion.
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Lots of Rain Gardens!
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Rainwater Harvesting Systems (Cistern)

srass

iDRAINAGE AREA
This is the area of
impervious surface S

that is captured in the -
rainwater harvesting
system. In this case, it is
a structure rooftop.

iGUTTER

¢ This captures runoff
...................................... : from the rooftop
and carries it to the
rainwater harvesting
system.

‘ FIRST FLUSH DIVERTER
i This mechanism is installed to -

§ by-pass the first several gallons i........q

¢ of runoff which tend to be the ‘Ic‘:hlg.[aEnE: ‘;I;":iNK d
¢ dirtiest water before it enters .  J— Jesigne
i L : in different sizes to

i..the tank;m"“ ,,,,,_E : accomodate the runoff
from a designated
drainage area.

s nasa al

:SPIGOT

A spigot is installed
near the base of the

¢ cistern tank to allow
walter to be removed
for use without an

% electronic pump

} system.

BREESSIS444 00008000 4000 4000 04

i OVERFLOW
{ This mechanism is

i designed to actas a

i discharge for the water

: when the cistern is full or
§when it is winterized.

SEDIMENT
Sediment and other
pollutants that enter
the tank will settle to
% the bottom.
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I{UTGERS Water Resources Program

Pervious Paving Systems

! DRAINAGE AREA

........................................... i The drainage area of the }

:POROUS ASPHALT . : porous asphalt system is :
iltis common to design  ; S i the conventional asphalt ;
;porous asphalt in the : cartway and the porous :
iparking stalls of a parking; : i asphalt in the parking :
ilot. This saves money  § i spaces. Runoff from the ;
{and reduces wear. : ! conventional asphalt :

i flows into the porous:
i asphalt parking spaces. |

SUBGRADE
Porous pavements are
unigue because of their
: subgrade structure. This &
A structure includes a
UNDERDRAIN layer of choker course,
Systems with low : filter course, and soil.
infiltration rates due to : SRR
soil composition are ASPHALT
often dE‘-‘-‘-_iE]“Ed with an This system is often
underdrain system to designed with conventional
discharge the water. asphalt in areas of high
g traffic to prevent any
% damage to the system.




Porous Asphalt













Permeable Pavers
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KUTGERS Water Resources Program

4. Hydrologic and hydraulic modeling

« Calculate the individual effects of the proposed
green infrastructure practice

« Calculate the combined effects of the proposed
practice on the CSS system as a whole

rrrrrrrrr
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5. Apply a site scoring system that incorporates
community considerations

» Cost per runoff volume managed

« CSO reduction potential

« Feedback from public outreach and coordination
* Flood alleviation

* Public visibility

* Public amenity value

* Environmental justice considerations

« Catchment properties f;dw--—
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5. Apply a site scoring system that incorporates
community considerations (cont’d)

 Available open space for Gl construction

* Localized underlying soil data (high infiltration
capacity location)

* Proximity to other planned infrastructure and utility
projects and cost sharing

» Potential for local triple bottom line benefits (e.g.,
localized social and economic uplift)
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HERE IS HOW WE DO IT
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Addressing Impervious Cover

Can we eliminate it?

Can we change it? §
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Impervious Cover
Assessment (ICA)

¢ y—



Original ICM developed based on 200+ reports and papers

Good Impervious Cover Model

2
& 3
= Fair o

N
& 3

O
F—
& Poor
10% 25%  40% 60% 100%

Watershed Impervious Cover

Reference: Tom Schueler and Lisa Fraley-McNeal, Symposium on Urbanization and Stream Ecology, May 23 and 24, 2008
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Impervious Cover Assessment (ICA)

* Analysis completed by watershed and by
municipality

* Use 2012 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



J
Land Use Types for Perth Amboy

WOODEBRIDGE
TOWNSHIP

New York

SAYREVILLE Agsiculture
REthcaat . Barren Land
. Forest
. Urban
’X . Water
N {; : o . Wetlands




Wetlands
1.4%

Barren Land
4.2%

Water
10.1%

Forest
5.2%

79.1%



Recreational
Land
5.6%

Transportation/Infrastructure
6.1%

Commercial
13.2%

Mixed Urban
8.7%

High Density

. Residential
26.2% 40.2%

Industrial
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Subwatersheds of Perth Amboy

WOODBRIDGE
TOWNSHIP

York

SAYREVILLE
EOROUGH

I Arthur Kill Waterfront
Raritan Bay
Lower Raritan River

Woodbridge Creek




Watershed

Arthur
Kill Waterfront

Raritan Bay

Lower Raritan
River
Woodbridge
Creek

Total

Total Area
(ac)

1,099
38.7

1,336

839.0

3,312

Impervious
Cover (ac)

568
0.00

618

381

1,567

%

51.9%
0.0%

58.3%

46.3%

52.6%



Subwatershed

Arthur
Kill Waterfront
Raritan Bay
Lower Raritan
River
Woodbridge
Creek

Total

NJ Water

Quality
Storm
(MGal)

19.3
0.0
21.0

12.9

53.2

Annual
Rainfall
of 44"
(MGal)

6/8.6
0.0
738.3

455.2

1,872

2-Year
Design
Storm
(3.3”)
(MGal)

50.9
0.0
55.4

34.1

140.4

10-Year 100-Year
Design Design
Storm (5.0”) Storm (8.2”)

(MGal) (MGal)
78.7 132.6
0.0 0.0
85.6 144 .3
52.8 89.0

217.0 366
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WE LOOK HERE FIRST:

v'Schools

v'Churches . 20t to 40 sites a_ret entered
: . into a powerpoint:

v'Libraries P P

« Site visits are conducted
v"Municipal Building

v'Public Works
v'Firehouses

v'Post Offices

v'Elks or Moose Lodge
v'Parks/ Recreational Fields aﬂ
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EPL‘Tlh Amboy Ciry H\U'['{‘;ERS -
i Impervious Cover Assessment

§ Uhrannian Caiholic Clurch of the Assimprion, 684 Alta Vst Place
i Assumption (atholic School, Meredith & Jacgres Streets
PROJECT LDC”L'I‘I'I]N :

STTE PLAN:
N
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worlliactasd ] naial Lo wandunme
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Perth Amboy City RIS
Lipervious Cover Asscssmenl
Jawes S Flvnn Elememary School, 830 Chamberlain Avenne

PROJECT LOCATION:

SITE PLAN:
N

t

“ BLOEETVENTIN W% W1 Ty dredns will v v stonmila wihe biondanlan sy ssans o min
wanluns, by am ganha wall saplome. Tl and mbleat: osdway moncll and sl o s g e m
front of fie cchmal.  The ecicring zz2zh hasing @il handle any ovretlnws fiom the szd=w. The rain panden:
vl sudiea sl imnd st Jeadzg we e Loval wabaswess wlwls poovidag besoabol o capieg e Tk
schoal evounds. Lo gandas wall also provide habilal Les bids, bullerilae, and pollmalors. Thiy also cm b
incnmircated inra fe zlenetany sdwin] e corrizalon.
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Impervicus Cover Assessment @

aerirrned £, Skaelt Micddle Scfueod, 380 Hall Averniie

PROJECT LOCATION:

=

SITE PLAN:
N

t
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H
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Impervious Cover

Reduction Action
Plan (RAP)
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PERTH AMBOY: GREEN INFRASTRUCTURE SITES

L )
Subwatersiie
¥ e F | !
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Raritan Bay
Subwarershed

SITES WITHIN THE ARTHUR KILL
WATERFRONT SUBWATERSHED:

1.

2

Anthony V. Ceres School
Assumption Catholic School
Education Center

Ignacio Cruz Eary Childhood Center
Perth Amboy High School

Perth Amboy Vocational School

SITES WITHIN THE LOWER RARITAN RIVER

SUBWATERSHED:

7. 587 Fayette Street Plaza

8. Convery Plaza Shopping Center

g Dr. Herbert N. Richardson 21st Century
: School

10.  Public School No. 7

11.  Raritan Bay Medical Center

12.  Robert N. Wilentz Elementary

13. Walgreens

14.  Washington Park

15 YMCA and Perth Amboy Police

Depariment

SITES WITHIN THE WOODERIDGE CREEK

SUBWATERSHED:

16. 966 Convery Boulevard

17. 1012 Amboy Avenue

18, Edmund Hmieleski Jr. Early Childhood
Center

19.  James J. Flynn Elementary



RUTGERS

ASSUMPTION CATHOLIC SCHOOL

“

Subwatershed: Arthur Kill
Site Area: 79,150 sq. ft.
Address: 376 Meredith Street

Perth Amboy, NJ 08861

Block and Lot: Block 327, Lot 1

Parking spaces can be replaced with pervious pavement to infiltrate stormwater runoff in the north section of the site. A rain garden can
be built in the southwest section of the site to capture, tfreat, and infiltrate roof runoff. A preliminary soil assessment suggests that the soils
have suitable drainage characteristics for green infrastructure.

N - Existing Loads from y " . ) !
Impervious Cover Kongyersilomsit uveniibels Runoff Volume from Impervious Cover (Mgal)
Yo sq. ft. TP ™ TSS For the 1.25" Water Quality Storm For an Annual Rainfall of 44"
80 63.320 3.1 32.0 290.7 0.049 1.74
Recommended Green Rechm:ge TSS Removal Maxlmlum \'o]un?e Peak'Dl';chal'gel Estimated Estimated
Infrastructure Practices Riteninl Potential (Ibs/yr) Reduction Dotentul | Reduglion Patedfinl Size (sq. ft.) Cost
(Mgal/yr) > (gal/storm) (cu. ft./second) -7 o
Bioretention systems 0.055 9 4,039 0.15 1.019 $5,095
Pervious pavements 0.454 76 33.301 125 2,916 $72.900




REEN INFRASTRUCTURE RECOMMENDATIONS

Assumption Catholic
School

[] disconnected downspouts
] pervious pavements
bioretention / rain gardens
drainage areas
property line
2012 Aerial: NJOIT, OGIS




Perth Amboy
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Perth Amboy
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