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PLAN. 
IMPLEMENT. 

SUSTAIN.
Coming soon!

 Language for municipal 
plans & ordinances

 Connect to Sustainable 
Jersey Green Infrastructure 
Actions

 Funding sources & 
strategies

 Design resources
 Education and training 

resources
 Maintenance information
 School programs



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.



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

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



The Passaic Valley Sewerage Commission 
(PVSC) has partnered with Rutgers 

Cooperative Extension (RCE) Water Resources 
Program to pilot an outreach and technical 
assistance program providing guidance and 

direction to the 48 municipalities in the PVSC 
service area regarding the benefits and 
opportunities of implementing green 

infrastructure practices.

http://water.rutgers.edu/PVSC/PVSC.html

http://www.nj.gov/pvsc/
http://water.rutgers.edu/PVSC/PVSC.html


Green Infrastructure
…an approach to stormwater 
management that is cost-effective, 
sustainable, and environmentally 
friendly. 
Green infrastructure projects:

• capture, 
• filter, 
• absorb, and 
• reuse 

stormwater to maintain or mimic natural 
systems and treat runoff as a resource. 



What is a green infrastructure 
plan (and why do we need one)?



The Natural Hydrologic Cycle



More development More impervious 
surfaces

More stormwater runoff

10% 20% 30% 55%

+ impervious surfaces =



The Urban Hydrologic Cycle



• Green Roofs
• Rainwater Harvesting
• Tree Filter/Planter Boxes
• Rain Gardens/Bioretention 

Systems
• Permeable Pavements
• Vegetated Swales or 

Bioswales
• Natural Retention Basins
• Green Streets

Parker Urban Greenscapes. 2009. 

+ green infrastructure =



The Natural Hydrologic Cycle



Hydrologic Impacts of Urbanization

 Disruption of natural water balance
 Increased flood peaks
 Increased stormwater runoff
 More frequent flooding
 Increased bankfull flows
 Lower dry weather flows



• Oil and grease from cars
• Fertilizers
• Animal waste
• Grass clippings
• Septic systems

• Sewage leaks
• Household cleaning products
• Litter
• Agriculture
• Sediment

Water Quality Impacts of Urbanization 
(increased nonpoint source pollution)



Components of a Green Infrastructure 
Plan and How Do You Create Them

1. Impervious Cover Assessment (ICA)
2. Green Infrastructure Action Plan (a.k.a. 

Impervious Cover Reduction Action 
Plan or RAP)

3. Green Infrastructure Strategic Plan 
(a.k.a. Green Infrastructure Feasibility 
Study)



IMPERVIOUS COVER

ASSESSMENT (ICA)



Impervious Cover Assessment
• 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

• Contains three concept designs











Watershed Total 
Area (ac)

Impervious 
Cover (ac) %

Alquatka Branch 1,026.8 14.3 1.4%

Barton Run 5,669.5 515.6 9.3%

Cooper River 415.0 184.5 45.0%

Kettle Run 1,509.0 99.5 6.9%

Lake Pine 2,857.2 180.9 6.4%

Mullica River 383.2 16.8 4.5%

Pennsauken Creek 2,951.5 1,025.8 35.1%

Rancocas Creek 4,116.9 846.9 20.7%

Total 18,929.1 2,884.3 15.5%



Subwatershed

NJ Water 
Quality 
Storm
(MGal)

Annual 
Rainfall 
of 44"
(MGal)

2-Year 
Design 
Storm 
(3.3”)

(MGal)

10-Year 
Design 
Storm 
(5.0”)

(MGal)

100-Year 
Design 
Storm 
(8.2”)

(MGal)

Alquatka Branch 0.5 17.0 1.4 2.0 3.2

Barton Run 17.5 616.0 49.0 72.8 116.2

Cooper River 6.3 220.4 17.5 26.1 41.6

Kettle Run 3.4 118.9 9.5 14.0 22.4

Lake Pine 6.1 216.1 17.2 25.5 40.8

Mullica River 0.6 20.1 1.6 2.4 3.8

Pennsauken 
Creek 34.8 1,225.5 97.5 144.8 231.2

Rancocas Creek 28.7 1,011.8 80.5 119.6 190.9

Total 97.9 3,445.9 274.1 407.2 650.0



GREEN INFRASTRUCTURE

ACTION PLAN
(A.K.A. IMPERVIOUS COVER

REDUCTION ACTION PLAN OR

RAP)



Green Infrastructure Action Plan
ICA (Tier1) + the following:

– Community engagement
– Potential green infrastructure sites
– Site level analysis including concept plans, 

information sheets, and costs
– Short-term 5-year goal





Identify project sites, but what 
makes a good site?

• 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



Let’s get started! Download aerial
photograph of “Look Here First
Sites.”

• Go to Google or Bing Maps
• Type in address
• Aerial or birds eye view
• “Snip It”
• Insert into PowerPoint
• “Crop It” 

• Schools
• House of Worship
• Libraries
• Municipal Building
• Public Works 
• Firehouses
• Post Offices
• Elks or Moose Lodge
• Parks/ Rec Fields



Let’s Find a Site

Here is one:

Former Agriculture Museum NJ
103 College Farm Road 
New Brunswick, NJ 08901



From Bing Maps using the Snipping Tool



Observations:
•Lots of impervious 
cover

•No stormwater 
management

•Lots of open space for 
potential BMPs

Questions for site visit:
•Are there downspouts?  
•Are they connected?
•Is there curb along the 
parking lot?

•Which way is the 
parking lot graded?

•What is the condition 
of the parking lot?



Other Questions
• Do the soils around the Ag Museum 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 BMPs?
• Is the project a high priority?











Next Step:  Site Visit



What are we looking for during 
our site visit?

1. What are sources of stormwater and where does it 
flow?  

2. What is the direction  and relative slope of site?
3. Where are impervious surfaces on the site?
4. What is the condition of the paved areas?
5. Are impervious surfaces directly connected?
6. Are there opportunities to disconnect?
7. 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?



WHAT SHOULD YOU BRING:

Aerial photo
Pencil

Tape measure
Camera



Green Infrastructure Manual:
http://water.rutgers.edu/GreenInfrastructureGuidan

ceManual.html

http://water.rutgers.edu/GreenInfrastructureGuidanceManual.html


Green Infrastructure Brochure: 
http://water.rutgers.edu/Green_Infrastructure_Guid
ance_Manual/GI-Brochure_PRINT-FRIENDLY.pdf

http://water.rutgers.edu/Green_Infrastructure_Guidance_Manual/GI-Brochure_PRINT-FRIENDLY.pdf


Green Infrastructure CHECKLIST:
http://water.rutgers.edu/GreenInfrastructureGuidanceM

anual.html
Also found on pages132-135 in the Manual 

http://water.rutgers.edu/GreenInfrastructureGuidanceManual.html


Concept Plans







Green Infrastructure Information Sheet













Short term (5 years) goal 



Example of a “investment/funding 
strategy for green infrastructure 
projects” has been provided in 

your handouts.  Let’s discuss it.



GREEN INFRASTRUCTURE

STRATEGIC PLAN
(A.K.A. GREEN INFRASTRUCTURE

FEASIBILITY STUDY)



Green Infrastructure Strategic Plan
ICA (Tier 1) and GI Action Plan (Tier 2) + the 
following:
• Additional green infrastructure sites
• Policy recommendations
• Water quality and quantify benefits
• Implementation agenda
• Long-term 5-20 year goals













Policy Recommendations
• Update stormwater management plan and 

stormwater control ordinance to incorporate 
green infrastructure requirements

• Update municipal master plan
• Update zoning ordinance to eliminate barriers 

for green infrastructure
• Use Center for Watershed Protection “The 

Code and Ordinance Worksheet” to assess 
your local code/ordinances 
(https://owl.cwp.org/mdocs-posts/better-site-
design-code-and-ordinance-cow-worksheet-
2017-update/)

https://owl.cwp.org/mdocs-posts/better-site-design-code-and-ordinance-cow-worksheet-2017-update/


Long term (5-20 years) goal 



Implementation Agenda

• Funding piece from Tier 2
• Maintenance and monitoring - NJDEP 

provides guidance on maintenance and 
monitoring of green infrastructure practices -
Go to: 
https://www.njstormwater.org/maintenance_
guidance.htm

• Responsible parties
• Timeframe

https://www.njstormwater.org/maintenance_guidance.htm


How does green infrastructure work?

Play

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


It is all about 
controlling runoff 
from impervious 

surfaces



Step 1:  Depave



Step 2: Simple Disconnection



Downspout Disconnection



Disconnect your 
downspout by installing a 

rain barrel 

Disconnect to a Rain Barrel or Cistern

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



So Many Barrels to Choose From…



Rainwater Harvesting Systems



Or Larger Rainwater Harvesting Systems…









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

Disconnect to a Rain Garden



Bioretention Systems/Rain Gardens



Lots of Rain Gardens











Step 3: Convert to Permeable Pavement



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

• Ideal 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 
water moves through layers 
of system

COMPONENTS



Porous Asphalt



Pervious Concrete



Permeable Pavers



Grass Pavers



Other Green Infrastructure 
Practices

• Bioswale
• Stormwater Planters
• Green Roofs



BIOSWALE



STORMWATER PLANTERS





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



Modular System Specifications

Parker Urban Greenscapes. 
2009. 



HOW TO USE YOUR GREEN

INFRASTRUCTURE PLAN



Impervious Cover Assessment

• Draws attention to problems
• Identifies impervious cover criteria (i.e., 2%, 

10%, and 25%)
• Provides some concepts for green 

infrastructure opportunities
• Great conversation starter



Green Infrastructure Action Plan

• Identifies 10 to 20 projects on public or quasi-
public lands

• Gives municipality examples of types of 
projects needed to fix problem

• Moves the conversation to project choice 
instead of willingness to do a project

• Sets realistic goals





BELLEVILLE ELEMENTARY SCHOOL #10
(Front of School)

1



Directly Connected Downspouts2



Directly Connected Downspouts3



Belleville Elementary School #10

527 Belleville Avenue, 
Belleville, NJ 07109







Funding Implementation

• Leverage existing projects
• Build partnerships
• Write grants



Who should I partner with?
Locally
• RCE Environmental County Agents
• Municipal Green Teams (Sustainable Jersey)
• Green Teams for Schools (Sustainable Jersey)
• Environmental Commissions
• Boy Scouts and Girl Scouts
Statewide
• The Nature Conservancy
• Association of Environmental Commissions
• Trust for Public Lands
• New Jersey Tree Foundation



Grant/Funding Opportunities

• Sustainable Jersey ($2k, $10k and $35k)
• ANJEC (Association of NJ Environmental Commissions)
• NJDEP
• NJ American Waters
• Home and School Associations







RESOURCES FOR YOU!

















Staff to Contact



Staff to Contact



Thank You
QUESTIONS?



The great aim of education is 
not knowledge but action.

- Herbert Spencer


	Slide Number 1
	PLAN. IMPLEMENT. SUSTAIN.��Coming soon!
	Rutgers Cooperative Extension
	     Water Resources Program   
	Slide Number 5
	 Green Infrastructure
	What is a green infrastructure plan (and why do we need one)?
	The Natural Hydrologic Cycle
	Slide Number 9
	The Urban Hydrologic Cycle
	Slide Number 11
	The Natural Hydrologic Cycle
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Impervious Cover Assessment (ICA) 
	Impervious Cover Assessment
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Green Infrastructure Action Plan �(a.k.a. Impervious Cover Reduction Action Plan or RAP)
	Green Infrastructure Action Plan
	Slide Number 26
	Identify project sites, but what makes a good site?
	Let’s get started!  Download aerial photograph of “Look Here First Sites.”
	Let’s Find a Site
	From Bing Maps using the Snipping Tool
	Slide Number 31
	Other Questions
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Next Step:  Site Visit
	What are we looking for during our site visit?
	What are we looking for during our site visit (cont’d)?
	What Should You Bring:
	Green Infrastructure Manual:�http://water.rutgers.edu/GreenInfrastructureGuidanceManual.html
	Green Infrastructure Brochure: �http://water.rutgers.edu/Green_Infrastructure_Guidance_Manual/GI-Brochure_PRINT-FRIENDLY.pdf 
	Green Infrastructure CHECKLIST:�http://water.rutgers.edu/GreenInfrastructureGuidanceManual.html�Also found on pages132-135 in the Manual 
	Concept Plans
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Green Infrastructure Strategic Plan �(a.k.a. Green Infrastructure Feasibility Study)
	Green Infrastructure Strategic Plan
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Policy Recommendations
	Slide Number 63
	Implementation Agenda
	How does green infrastructure work?
	It is all about controlling runoff from impervious surfaces
	Step 1:  Depave
	Step 2: Simple Disconnection
	Downspout Disconnection
	Disconnect to a Rain Barrel or Cistern
	Slide Number 71
	Rainwater Harvesting Systems
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Disconnect to a Rain Garden
	Bioretention Systems/Rain Gardens
	Lots of Rain Gardens
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Step 3: Convert to Permeable Pavement
	Permeable Pavements
	Slide Number 86
	Porous Asphalt
	Pervious Concrete
	Permeable Pavers
	Grass Pavers
	Other Green Infrastructure Practices
	BIOSWALE
	STORMWATER PLANTERS
	Slide Number 94
	GREEN ROOFS
	Slide Number 96
	How to use your green infrastructure plan
	Impervious Cover Assessment
	Green Infrastructure Action Plan
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 107
	Funding Implementation
	Who should I partner with?
	Grant/Funding Opportunities
	Slide Number 111
	Slide Number 112
	Resources for You!
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 119
	Slide Number 120
	Staff to Contact
	Staff to Contact
	QUESTIONS?
	The great aim of education is not knowledge but action.�                             - Herbert Spencer

