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Stormwater Management -
Background

What is Stormwater?

Stormwater is any precipitation (rain, sleet, snow, hail) that falls to the surface of the earth.
In areas with natural, unaltered groundcover, about 10% of the precipitation runs over the land
surface and about 50% infiltrates into the soil to replenish groundwater flow and base flow to
streams.

Evapo-transpiration and uptake by plants account for the remaining percentage of precipitation.
The precipitation that falls on the land drains from the higher areas over and through the soil and
eventually reaches rivers, streams, lakes or the ocean.

But, when natural conditions change due to development and land use, this water cycle becomes
altered. As the land becomes more covered with impervious surfaces, more of the precipitation
runs over the land, carrying with it pollutants from the pavements to the waterways. In areas
where there is development, less than 15% of the runoff makes it into the soil and over 55% of the
precipitation runs off!

Why care about impervious surfaces?
The amount of impervious surfaces in the watershed is one factor in determining
the amount of pollutants in our waterbodies. When impervious coverage is
10% or less of a watershed the water quality is very good. When impervious
cover is between 10 - 25% of the watershed the water quality is impacted
and deteriorating and over 25% coverage in the watershed results in badly
deteriorated surface water quality in the watershed streams and lakes.

Types of NPS Pollution

Non-point source pollution has no specific source but is caused by a variety of pollutants that are
present in stormwater runoff. These include:

� Nutrients

� Pathogens

� Sediment
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Stormwater Management 3

� Toxic Contaminants

� Debris

� Thermal Stress

Why Care About Stormwater?

As water runoff travels across the land surfaces, it picks up pollutants that can be health risks to
humans and cause serious damage to the water ecosystem. These include oil and grease, chemicals,
nutrients, metals and bacteria. Over 60% of existing water quality problems are the result of
non-point source pollution linked to stormwater runoff.

Because the Federal Government says so...

The U.S. Environmental Protection Agency (EPA) has identified nonpoint source (NPS) pollution
as one of the most serious threats to water quality - stormwater being a major component. Under
the National Pollutant Discharge Elimination System (NPDES) EPA controls both stormwater
and sewer overflow discharges. NPDES provides guidance to municipalities, state and federal
permitting authorities on how to meet stormwater pollution control goals.

Because the State Government says so...

Stormwater Management is not only a federal program, it is a NJ Department of Environmental
Protection (NJ DEP) program as well. States were required to adopt the municipal stormwater
rules by March of 2003. Because of the size of the program for NJ, innovative ways of permitting
are being utilized to streamline the process and lower the costs of this environmental regulation.

The NJ DEP has been working with a Stormwater Permitting Advisory group which has closely
assisted the DEP in developing their policies.

There are 4 components to the Stormwater Management Rules:

1. Statewide requirements

� Nonstructural SWM Strategies

� Groundwater Recharge

� Quality Control

2. Municipal Stormwater Planning

3. Regional Stormwater Management Planning

4. Protections for Special Water Resources

To read more about NJ Stormwater Management program, please visit the NJ DEP stormwater
Web site (http://www.njstormwater.org).

Jacques Cousteau NERR Coastal Training Program
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NJ DEP Stormwater Management Rules

Stormwater Management for New Development

� Flood Control - same as existing, must reduce peak flow of 2,10 and 100 year storm to 50%,
75% and 80% of preexisting condition

� Quality - Must decrease post-development total suspended solids load by 80%

� Infiltration- Must recharge 100% of the volume recharged prior to the site’s development,
provisions included for redevelopment.

Stormwater Management for Municipalities, Highways and Public Complexes

Under Phase II General Permits for Stormwater Management must be obtained by:

� Large Municipalities (Tier A) = population ¿ 10,000

� Rural Municipalities (Tier B) = population ¡ 10,000

� Public Complexes

� Highway Agencies

Minimum Control Measures Under Phase II include:

� Public education and outreach concerning NPS pollution

� Public Evolvement

� Mapped locations of all outfall and identification of illicit connections

� Runoff controls for construction sites

� Runoff controls for post-development and redevelopment

� Pollution prevention and implementation of “good housekeeping” at municipal facilities

Jacques Cousteau NERR Coastal Training Program
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Case Study: Stafford Township, NJ

Stafford Township has been deeply involved in protecting its natural resources for many years.
Stafford is a coastal community located on the Barnegat Bay in Ocean County, New Jersey. Aware-
ness of the critical impact stormwater has on the bay resulted in Stafford developing innovative
approaches for handling stormwater.

As a result of implementing standards and programs, Stafford Township has documented no
deterioration in water quantity or quality over the past 15 years, and in many cases vast improve-
ments to both surface and groundwater supplies.

Stafford Township has taken steps to protect lakes, streams, groundwater and bay through the
implementation of a series of programs, standards and ordinances specifically addressing water
quality, NPS pollution and groundwater recharge.

In 1987, Stafford Township developed stormwater management ordinances that promote the
underground recharge of stormwater, discourages the off-site discharge of post development runoff
and uses oil and grit separators on all inlets. This design also encouraged the proper utilization of
trees, buffers and landscaping as a natural filtration process.

Stafford Township made the determination to address stormwater management by attempting
to use the natural processes in nature to control runoff and water quality. Maintaining groundwa-
ter levels by discouraging stormwater discharge of NPS pollution into waterways assures Stafford’s
rivers, lakes, streams and coastal waters will be fishable, swimmable and support healthy ecosys-
tems.
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Documented benefits of stormwater management system

1. Stafford Township has 3 freshwater lakes that have been designated for
swimming and recreation. In 1987, these lakes had a cumulative rate
of closure to swimming of 86%. A comprehensive study identified NPS
pollution as the major cause of beach and lake closures in Stafford’s Town-
ship.

Because of implementing innovative standards and ordinances, Stafford
Township has documented a continuous improvement to these lakes and
have enjoyed a closure rate of less than 2% for the past 8 years.

2. The Environmental Commission, in conjunction with the Municipal Utili-
ties Authority and Township Engineer, have maintained records of all test
borings and perk tests associated with new development applications, as
well as water quality tests performed on all of the municipal wells.

Chloride levels are closely monitored as indicators of potential saltwater
intrusion. The data reviewed over the past 10 years show no increase
in chloride counts with a stable 3.0 -4.0 PPM count. Overall, the data
indicates Stafford’s water quality and quantity has remained excellent
throughout the entire Township.

The data also indicates no changes to the groundwater quality or quantity
(Mean High Water) tables throughout the Township.

The Stafford Township stormwater management design/process has been utilized in numerous
municipalities throughout New Jersey and the Nation. Over the years, the design has been publi-
cized in a number of magazines and publications. Stafford’s process has also been recognized and
published by numerous environmental groups and has received a number of National awards.

Economic Benefits

The economic benefits associated with Stafford’s stormwater management are numerous.
Stafford Township requires that each developer takes responsibility for the runoff they produce

when developing a site. This reduces the amount of impervious surfaces and decreases the impact
to the surrounding community and property owners.

Additionally, not allowing post-development runoff to leave the site assures no additional
stresses or impact to existing municipal stormwater systems, bridges or culverts. By eliminat-
ing silt from entering Stafford’s waterways, the Township has been able to avoid costly dredging
projects.

The Federal Emergency Management Agency (FEMA) has recognized Stafford’s stormwater
management ordinance, open space preservation, watershed management and other programs as
valid processes for controlling flooding. Because of these ordinances, and ongoing work with FEMA,
the residents of Stafford were awarded a 10% discount in flood insurance premiums. Stafford has
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been notified that in the year 2000, we were given an additional 5% discount, for a total flood
insurance premium discount of 15% for Stafford’s residents.

Effective Stormwater management
In 1995, the National Geographic Society was researching stormwater, manage-
ment and NPS pollution for an upcoming article. Stafford Townships approach
was selected as the only innovative approach they were able to find which ef-
fectively managed stormwater. Mr. Peter Essick, the lead photographer for
National Geographic, spent an entire week in Stafford documenting the town’s
process for the magazine.
The program is also innovative in its use of landscaping on each site, specifying
the species of plants and trees for their pollution removal capability, redesign
of basins into shallow landscaped swales, larger islands in parking lots with
shade trees to lessen the heat island effect, innovative oil and grit separators
on each storm drain inlet, limiting impervious coverage, and a deeper open
bottom sump on inlets.

Additional information about Stafford Township can be found on their Web site (http://twp.
stafford.nj.us/).

To read about Stafford Township’s Stormwater Ordinance, clickhere (PDF format).

Jacques Cousteau NERR Coastal Training Program
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Toolkit

Books

Adler, K. J. 1989. Selecting Priority Nonpoint Source Projects: You Better Shop Around. US
EPA. Washington, DC. 39 pages

Anacostia Restoration Team. 1992. A Current Assessment of Urban Best Management
Practices. Metropolitan Washington Council of Governments. Washington, DC. 127 pages.

Association of New Jersey Environmental Commissions. 1992. The Environmental Man-
ual for Municipal Officials. Association of New Jersey Environmental Commissions. Mendham,
NJ. 177 pages.

Association Of New Jersey Environmental Commissions. 1998. The Environmental
Manual for Municipal Officials. ANJEC, Mendham, New Jersey. 176 pages.

Association Of New Jersey Environmental Commissions. 1998. Sample Ordinances for
Protecting Significant Coastal Habitats. ANJEC, Mendham, New Jersey. 28 pages

Anon. 105th Congress 2nd Session. Volume 2: Compilation of Water Pollution Control, Envi-
ronmental Protection, and Related Laws. US Government Printing Office. Washington, DC.
401 pages.

Brennen, L. J. 1996. Stormwater and Nonpoint Source Pollution Control Best Practices Primer.
Monmouth County Planning Board. Monmouth County, NJ. 25 pages

Cahill Associates. 1992. Limiting Nonpoint Source Pollution from New Development in the
New Jersey Coastal Zone: Summary. NJDEP, Trenton, NJ 39 pages.

Coast Alliance. Pointless Pollution: Preventing Polluted Runoff and Protecting American’s
Coasts. Coast Alliance. Washington, DC. 41 pages.

Caraco, D. 2001. The Watershed Treatment Model. Ellicott City, MD.

Center for Watershed Protection. 1996. Design of Stormwater Filtering Systems. Chesa-
peake Research Consortium, Inc. Solomons, MD

Center for Watershed Protection. 1998. Nutrient Loading from Conventional and Innovative
Site Development. Chesapeake Research Consortium. Edgewater, MD
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Hankins, K.O. 1993. Urban Runoff Management Information/Education Products. Office of
Wastewater Enforcement and Compliance. Washington, DC.

Hodges, K. 1996. Making the Connection: A Catalog of Local Initiatives to Protect and Restore
the Chesapeake Bay Watershed. US Enviromental Protection Agency. Richmond, VA. 189
pages.

Jacques Cousteau NERR, 2000. Environmental Planning Strategies for Coastal Decision-
makers. Rutgers University Marine Field Station, Little Egg Harbor, NJ (3-ring Binder).

Jacques Cousteau National Estuarine Research Reserve. 2000. Environmental Plan-
ning Strategies for Coastal Decision-Makers. Jacques Cousteau National Estuarine Research
Reserve. Tuckerton, NJ.

Lehner, P.H., G. P. Aponte Clarke. D. M. Cameron, and A. G. Frank. 1999. Stormwa-
ter Strategies. Natural Resources Defense Council. New York, NY. 269 pages.

New Jersey Department of Environmental Protection. 1995. New Jersey Coastal Non-
point Pollution Control Program Plan. NJDEP. Trenton, NJ.

Reeder, R. 1996. A Watershed Approach to Urban Runoff; Handbook for Decision Makers.
Terrene Institute. Washington, DC. 115 pages.

Tetra Tech Inc. Protecting Natural Wetlands, A Guide to Stormwater Best Management Prac-
tices. US EPA. Washington, DC.

U.S. Geological Survey. 1999. The Quality of Our Nation’s Waters, Nutrients and Pesticides.
USGS. Reston, VA. 79 pages.

U.S. Geological Survey. 2000. A Hydrologic Primer for New Jersey Watershed Management.
USGS. West Trenton, NJ 108 pages.

Winer, R. 2000. National Pollutant Removal Performance Database for Stormwater Treatment
Practices. Ellicott City, MD. http://www.cwp.org/research.htm

Model Ordinances

Association of New Jersey Environmental Commissions—Best Management Practices to Meet the
New Stormwater Requirements. http://www.jcnerr.org/coastal training/resources/ordinances/
BPM %20stormwater.pdf

U.S. EPA—Model Ordinances to Protect Local Resources
This web site includes model ordinances to serve as a template for those charged with making decisions
concerning growth and environmental protection. For each model ordinance listed, there are several
real -life examples of ordinances used by local and state governments around the nation. The ordi-
nances address matters that are often forgotten in many local codes, including aquatic buffers, erosion
and sediment control, open space development, stormwater control operation and maintenance, illicit
discharges, and post construction controls. http://www.epa.gov/owow/nps/ordinance

Jacques Cousteau NERR Coastal Training Program
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US EPA—Model Stormwater Management Ordinance. http://www.jcnerr.org/coastal training/resources/
ordinances/EPA%20stormwater%20ord.pdf

Great Swamp Watershed Association, NJ.—Stormwater Control Ordinance For Lands Within
the Great Swamp Watershed Overlay Zone. http://www.jcnerr.org/coastal training/resources/
ordinances/Great%20Swamp%20stormwater.pdf

Jacques Cosuteau National Estuarine Research Reserve: Coastal Resource Repository—Model Or-
dinances
The Coastal Resource Repository provides Coastal Decisions Makers with a range of resources, in-
cluding: scientific and technical reports and books, model management plans, static maps, and dy-
namic maps using Geographical Information Systems (GIS) technology. The JC NERR has compiled
a number of model ordinances that may be used to guide development and protect sensitive natural
resources including Shoreline/Waterfront protection, Landscaping /Tree protection, Stormwater Man-
agement, Water Supply Protection, Open Space, Environmental Impact. http://www.jcnerr.org/
coastal management/ordinances.htm

Ocean Isle Beach, NC.—Stormwater Management Ordinance. http://www.jcnerr.org/coastal training/
resources/ordinances/Ocean%20Isle%20STORMWATER%20MANAGEMENT%20ORDINANCE.pdf

The Stormwater Manager’s Resource Center.
The Stormwater Manager’s Resource Center is designed specifically for stormwater practitioners, local
government officials and others that need technical assistance on stormwater management issues. Cre-
ated and maintained by the Center for Watershed Protection, the SMRC has everything you need to
know about stormwater in a single site. http://www.stormwatercenter.net/

Stafford Township, NJ.—Stormwater Management Ordinance. http://www.jcnerr.org/coastal training/
resources/ordinances/Stafford%20Township%20Stormwater.pdf

Potential Providers

JCNERR Coastal Training Program—Barnegat Bay Estuary Program Stormwater Roundtables.
A series of workshops or roundtables will be conducted to assist local government and code officials
in meeting the requirements of the Phase II Municipal Stormwater Rules in the Barnegat Bay water-
shed. The roundtables will be directed at local elected officials, planners, town engineers, environmental
commissioners and public works personnel in the BBEP regional watershed. These individuals will
receive scientific and technical information along with hands-on or field demonstrations on a variety
of topics such as control of stormwater, improved performance standards for runoff controls, and con-
sistency among municipalities for improved stormwater management designs and maintenance needs.
http://www.jcnerr.org/coastal training/ctp workshops.htm

Rutgers Office of Continuing and Professional Education—Technical Training for Proposed Stormwa-
ter Management Rule & BMP Manual.
New Jersey’s proposed Stormwater Management Rules include fundamental changes in how we plan,
design and implement systems and structures for managing stormwater runoff in New Jersey. In ad-
dition to new guidance for regional and municipal stormwater planning, the rules include new meth-

Jacques Cousteau NERR Coastal Training Program
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ods and calculations for calculating groundwater recharge, stormwater runoff and nutrient removal.
For both designers of land use proposals and the public officials who review them, implementing
the rules will require an understanding of both the municipal planning in the regulations as well
as the technical standards required. This two-day seminar will explain both as aspects of the rule.
http://cookce.rutgers.edu/courses/current/ew0317cb04.html

Rutgers Office of Continuing and Professional Education—Stormwater Management for Engineers.
This three-day course addresses all pertinent aspects of stormwater management, especially those for
land development projects. Course topics include existing vs. proposed site analysis, runoff compu-
tation, and hydrograph development, using both the Natural Resources Conservation Service (NRCS)
techniques and Modified Rational Methods. All relevant course topics have been updated in accordance
with the latest NJDEP stormwater management regulations, including the new requirements for re-
duced post-development site outflows. The course will conclude with a workshop problem that applies
the course information to an actual stormwater facility design. http://cookce.rutgers.edu/courses/
current/ew0302.html

Stormwater Program Institute (SPI).
The SPI, developed by the Center for Watershed Protection and supported by the US Environmental
Protection Agency, has been specifically designed to assist public and private sector managers who need
to develop or improve their municipal stormwater programs to effectively comply with the six minimum
management measures of the NPDES Phase 2 stormwater permit program. http://www.soil.ncsu.
edu/swetc/stormwaterconf/institute.htm

Internet Tools

Association of New Jersey Environmental Commissions—Municipal Options for Stormwater Man-
agement
This resource guide defines stormwater and describes the planning, zoning, and management options to
address stormwater issues. The guide offers Best Management Practices for dealing with stormwater
issues. http://njedl.rutgers.edu/ftp/PDFs/2944.pdf

Center for Watershed Protection—Stormwater Management
A comprehensive listing of stormwater BMP manuals and publications from various states around the
country. http://cwp.org/stormwater mgt.htm

U.S. EPA—National Menu of Best Management Practices for Stormwater Phase II
The menu is intended to provide guidance to regulated small MS4s as to the types of practices they
could use to develop and implement their storm water management programs. The menu is intended as
guidance only. http://cfpub.epa.gov/npdes/stormwater/menuofbmps/menu.cfm

U.S. EPA—Clean Water Act
The 1972 amendments to the Federal Water Pollution Control Act (known as the Clean Water Act or
CWA) provide the statutory basis for the NPDES permit program and the basic structure for regulating
the discharge of pollutants from point sources to waters of the United States. Section 402 of the CWA
specifically required EPA to develop and implement the NPDES program. http://cfpub1.epa.gov/
npdes/cwa.cfm?program id=6

Jacques Cousteau NERR Coastal Training Program
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U.S. EPA—NPDES Permit Program
The site contains technical and regulatory information about the National Pollutant Discharge Elimi-
nation System permit program. The NPDES Permits Program consists of a number of programs and
initiatives. http://cfpub.epa.gov/npdes/

U.S. EPA—NPDES Stormwater Program
This page contains technical and regulatory information about the National Pollutant Discharge Elimi-
nation System stormwater program. It is organized according to the three types of regulated stormwater
discharges and provides a link to Stormwater Month outreach materials: Construction activities, In-
dustrial activities, Municipal separate storm sewer systems http://cfpub1.epa.gov/npdes/home.cfm?
program id=6

U.S. EPA—Stormwater Month Outreach Materials and Reference Documents
EPA has developed a set of materials that state or local governments can customize and use in their
own stormwater outreach campaigns. The electronic files on this page contain space for officials to add
their own contact information and inexpensively reproduce these materials. You’ll find materials for
the general public, homeowners, construction site operators, and children. http://cfpub1.epa.gov/
npdes/stormwatermonth.cfm

U.S. EPA—Phases of the NPDES Stormwater Program
A description and requirements under both Phase I and II of the Stormwater Regulations. http:
//cfpub.epa.gov/npdes/stormwater/swphases.cfm

U.S. EPA—Urban Stormwater Best Management Practices Study
EPA conducted a study of urban storm water discharges in 1997-98 to explore how the Effluent Guide-
lines program can contribute to the Agency’s efforts in implementing the national storm water program.
The study is based largely on existing literature and data on best management practices (BMPs) that
are used to control urban storm water runoff. Topics covered include: BMP performance measures and
measurable goals, availability of measurement methods, design criteria, monitoring issues, costs and
cost minimization opportunities, and the benefits and economic impacts of constructing and operating
BMPs. http://www.epa.gov/OST/stormwater/

U.S. EPA—Stormwater
A list of recommended EPA websites and sub-topics Web sites including NPDES and the Stormwater
program. http://www.epa.gov/ebtpages/watestormwater.html

International Stormwater Best Management Practices (BMP) Database
This database provides access to BMP performance data in a standardized format for roughly 200 BMP
studies conducted over the past fifteen years. The database may be searched and/or downloaded on this
Web site, and is also available on CD-ROM. Additional BMP studies are currently being prepared for
the database. The database was developed by the Urban Water Resources Research Council (UWRRC)
of ASCE under a cooperative agreement with the U.S. Environmental Protection Agency. http:
//www.bmpdatabase.org

Mississippi Department of Marine Resources—Stormwater Management Toolbox
The basic toolbox contains: Directories, Inventory of BMP’s, local ordinances (including matrix), model
storm water ordinances, model erosion and control ordinances, worksheet, Resources for the 6 minimum
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requirements, Resources and guidance documents, best non-point sources documents USEPA, guidance
resources for Storm water Phase II- case studies http://www.dmr.state.ms.us/Coastal%20Ecology/
Storm/Stormwater-Mgt-toolbox.htm

New Jersey Department of Environmental Protection—Stormwater Discharges
Q & A and information about NJ’s Stormwater Program including Stormwater Permitting and NonPoint
Pollution Controls http://www.state.nj.us/dep/dwq/stormw.htm

New Jersey Department of Environmental Protection—Stormwater Management Facilities Main-
tenance Manual
Throughout New Jersey, Stormwater Management Facilities (SWMFs) have become standard compo-
nents of land development projects and familiar sights in our modern landscape. http://njedl.rutgers.
edu/ftp/PDFs/1188.pdf

New Jersey Department of Environmental Protection—Urbanized Area Map Results of New Jersey
Maps of all the cities in New Jersey which contain urbanized areas. For each urbanized area, two
maps have been developed. Overview—Provides a general outline of the urbanized area, including
incorporated areas or areas of a county that are included within the urbanized area. Detailed Map with
Roads—Adds street level details so that the exact boundaries of the urbanized area can be determined.
http://cfpub.epa.gov/npdes/stormwater/urbanmapresult.cfm?state=NJ

New Jersey Department of Environmental Protection—Revised Manual for New Jersey: Best Man-
agement Practices for Control of Nonpoint Source Pollution from Stormwater (DRAFT)
The purpose for the Manual is to provide effective and economical alternatives for control of non-
point source pollution resulting from land development. The Department believes that it is criti-
cally important to integrate stormwater management early into the development planning process to
prevent potential pollution problems efficiently and cost effectively. The guidance outlined in this
Manual is applicable to new development, redevelopment, and improvements to existing development.
http://njedl.rutgers.edu/ftp/PDFs/2368.pdf

N.J. Department of Environmental Protection—Stormwater Web site http://www.state.nj.us/dep/
dwq/nonpoint.htm

New Jersey Department of Environmental Protection—Municipal Stormwater Regulation Program
An overview of the NJDEP Stormwater Regulation program including links to the Rule Proposal and
Draft General NJPDES Permits , Deadline for Applying for a Permit, and How to Apply, About the
Program, and Downloads. http://www.state.nj.us/dep/dwq/municstw.html

New Jersey Department of Environmental Protection—Municipal Tier Assignments (JPEG for-
mat)
A map of Tier A and B assignments including a breakdown by county and township. http://www.
state.nj.us/dep/dwq/images/tier slide bw.jpg

The Stormwater Manager’s Resource Center.
The Stormwater Manager’s Resource Center is designed specifically for stormwater practitioners, local
government officials and others that need technical assistance on stormwater management issues. Cre-
ated and maintained by the Center for Watershed Protection, the SMRC has everything you need to
know about stormwater in a single site. http://www.stormwatercenter.net/
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The Stony Brook Millstone Watershed Association—Guide for Municipal Stormwater Plans
Municipalities can help reduce flooding and erosion damage, reduce runoff pollution to streams, and
improve water quality locally and for neighboring communities, by developing and implementing a
Stormwater Management Plan. This guide describes how to develop a stormwater plan unique to your
community. Developing this plan is only one of the State Basic Requirements (SBRs) outlined in
the stormwater rules proposed by the New Jersey Department of Environmental Protection (NJDEP).
http://www.thewatershed.org/WSM/SBMWA Municipal Stormwater Plan Guide.pdf

University of Rochester, NY—Stormwater Pollution Prevention Plans
This guide is intended as a brief summary of the steps needed to start a storm water pollution prevention
plan, not as a manual. Permittees should contact the EPA or your state environmental agency for
detailed directions. http://www.history.rochester.edu/class/storm/storm.html
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