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Water Resources Program

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

Our Mission is to 

identify and 

address 

community water 

resources issues 

using sustainable 

and practical 

science-based 

solutions. 
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The Natural Hydrologic Cycle
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More 

development

More impervious 

surfaces

More stormwater 

runoff
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The Impact of Development on 

Stormwater Runoff



The Urban Hydrologic Cycle



Reference:  Tom Schuelerand Lisa Fraley-McNeal, Symposium on Urbanization and Stream Ecology, May 23 and 24, 2008
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How are we dealing with these issues?

ÅMunicipal Separate Storm Sewer System (MS4) 

Permit

ÅNew Jersey Stormwater Management 

Regulations (N.J.A.C. 7:8)

ïMunicipal Stormwater Management Plan

ïMunicipal Stormwater Control Ordinance

ïStormwater Mitigation Plan

ÅClean Stormwater and Flood Reduction Act
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MS4 Permit

ÅMunicipal Separate Storm Sewer System (MS4)

ÅAll NJ municipalities have MS4 permits

ÅGeneral Permit for Tier A, Tier B, Public 

Complexes, and Highway Agencies

ÅEPA Requirement



MS4 Permit é

requires municipalities to develop and 

implement a program to reduce discharges 

of pollutants entering our waters from 

stormwater systems to the maximum extent 

practical.



Stormwater Management 

Regulations N.J.A.C. 7:8

ÅSets forth stormwater management goals for new 

development:

ÅReduce flood damage

ÅReduce soil erosion

ÅProtect public safety through proper design and 

operation of stormwater management basins

ÅMinimize increases in peak runoff

ÅMaintain groundwater recharge

ÅProtect water quality

ÅSets forth the required components of regional and 

municipal stormwater management plans



Stormwater Management 

Key Objectives

ÅUse nonstructural 

management strategies

ÅProtect communities from 

increases in stormwater

volume and peak flows as a 

result of new development

ÅMaintain groundwater 

recharge

ÅProtect waterways from 

pollution carried in 

stormwater runoff

NJ.com, August 28, 2011
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The approval of a 

developerôs stormwater 

management plans lies 

solelywith the 

municipality.



Clean Stormwater and Flood 

Reduction Act

ÅAuthorizes municipalities, counties, and certain 

authorities to establish stormwater utilities

ÅRecognizes problems due to inadequate stormwater 

infrastructure and management

ÅThese problems affect the health, safety, economic well-

being, and quality of life of New Jersey residents

ÅRecognizes that stormwater infrastructure in New Jersey 

lacks a dedicated source of funding for upgrades and 

maintenance

ÅAllows stormwater utilities to assess fees that are based 

on a fair and equitable approximation of the 

proportionate contribution of stormwater runoff from real 

property 



Clean Stormwater and Flood 

Reduction Act

ÅThe Act encourages the use of green 

infrastructure, where appropriate, required to 

help decrease pollutant loads and runoff 

volumes to receiving waters.

Bottom Line: Stormwater Utility will focus on:

ÅMaintaining and repairing existing stormwater 

infrastructure

ÅConstructing new stormwater infrastructure



Green Infrastructure
éan approach to stormwater 

management that is cost-effective, 

sustainable, and environmentally 

friendly 
Green Infrastructure projects:

Åcapture 

Åfilter 

Åabsorb 

Åreuse 

stormwater to maintain or mimic natural 

systems and treat runoff as a resource



Green Infrastructure includes:

Ågreen roofs

Årainwater harvesting

Åtree filter/planter boxes

Årain gardens/bioretention 

systems

Åpermeable pavements

Åvegetated swales or 

bioswales

Ånatural retention basins

Åtrees & urban forestry

Ågreen streets

Parker Urban Greenscapes. 2009. 
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New Jersey Proposed Stormwater 

Management Regulations

Green Infrastructure will be required for all 

major development to satisfy the non-

structural stormwater management 

requirements.



Climate change é 

itôs real, itôs 

happening now, 

and itôs affecting 

New Jersey.



Climate Change in New 

Jersey

ÅMore warm extremes 

and fewer cold extremes

ÅHeavy rains become 

more intense

ÅMore frequent dry spells

ÅRising sea level with 

increased frequency and 

intensity of coastal 

flooding







NOW WHAT?

ÅReduce carbon emissions

ÅConvert to alternative sustainable fuels (solar 

and wind)

ÅPray

ÅManage stormwater runoff more effectively using 

sustainable practices

ÅOnly through cooperative and collaborative 

partnership will be successful
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Eliminate it !

Reuse it !

Change it !

Disconnect it !

Itôs all 

about 

managing 

impervious 

surfaces
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Impervious Cover 

Assessment (ICA)
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Impervious Cover Assessment

ÅAnalysis completed by watershed and by 

municipality

ÅUse 2012 Land Use data to determine 

impervious cover

ÅCalculate runoff volumes for water quality, 2, 10 

and 100 year design storm and annual rainfall

ÅContain three concept designs
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Commercial
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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%





Subwater-

shed

NJ Water 

Quality 

Storm

(MGal)

Annual 

Rainfall 

of 44"

(MGal)

2-Year 

Design 

Storm 

(3.3ò)

(MGal)

10-Year 

Design 

Storm 

(5.0ò)

(MGal)

100-Year 

Design 

Storm 

(8.2ò)

(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
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WE LOOK HERE FIRST:

VSchools

VHouse of Worship 

VLibraries

VMunicipal Building

VPublic Works 

VFirehouses

VPost Offices

VElks or Moose Lodge

VParks/ Recreational Fields

Å20 to 40 sites are entered 

into a PowerPoint

ÅSite visits are conducted
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Impervious Cover 

Reduction Action Plan 

(RAP)
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Green Infrastructure 

Feasibility Study 
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The Green Infrastructure 

Web Map
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