United States Office of Research and EPA/600/R-04/184
Environmental Protection Development September 2004
Agency Washington DC 20460

The Use of Best Management
Practices (BMPs) in Urban
Watersheds



EPA/600/R-04/184
September 2004

The Use of
Best Management Practices (BMPs)
in
Urban Watersheds

by

Swarna Muthukrishnan, Bethany Madge
Oak Ridge Institute for Science and Education
Edison, New Jersey 08837

and

Ari Selvakumar, Richard Field, Daniel Sullivan
U.S. Environmental Protection Agency
Edison, New Jersey 08837

Project Officer

Richard Field
Water Supply and Water Resources Division
National Risk Management Research Laboratory
U.S. Environmental Protection Agency
Edison, New Jersey 08837

NATIONAL RISK MANAGEMENT RESEARCH LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
U.S. ENVIRONMENTAL PROTECION AGENCY
CINCINNATI, OHIO 45268



Foreword

The U.S. Environmental Protection Agency (EPA) is charged by Congress with protecting
the Nation's land, air, and water resources. Under a mandate of national environmental laws,
the Agency strives to formulate and implement actions leading to a compatible balance
between human activities and the ability of natural systems to support and nurture life. To
meet this mandate, EPA's research program is providing data and technical support for
solving environmental problems today and building a science knowledge base necessary to
manage our ecological resources wisely, understand how pollutants affect our health, and
prevent or reduce environmental risks in the future.

The National Risk Management Research Laboratory (NRMRL) is the Agency's center for
investigation of technological and management approaches for preventing and reducing risks
from pollution that threaten human health and the environment. The focus ofthe Laboratory's
research program is on methods and their cost-effectiveness for prevention and control of
pollution to air, land, water, and subsurface resources; protection of water quality in public
water systems; remediation of contaminated sites, sediments and ground water; prevention
and control of indoor air pollution; and restoration of ecosystems. NRMRL collaborates with
both public and private sector partners to foster technologies that reduce the cost of
compliance and to anticipate emerging problems. NRMRL's research provides solutions to
environmental problems by: developing and promoting technologies that protect and improve
the environment; advancing scientific and engineering information to support regulatory and
policy decisions; and providing the technical support and information transfer to ensure
implementation of environmental regulations and strategies at the national, state, and
community levels.

This publication has been produced as part of the Laboratory's strategic long-term research

plan. It is published and made available by EPA's Office of Research and Development to
assist the user community and to link researchers with their clients.

Lawrence W. Reiter, Acting Director.
National Risk Management Research Laboratory
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Disclaimer

Any opinions expressed in this paper are those of the author(s) and do not, necessarily, reflect
the official positions and policies of the U.S. EPA. Any mention of products or trade names
does not constitute recommendation for use by the U.S. EPA.

This document has been reviewed in accordance with the Environmental Protection
Agency’s peer and administrative review process, and it has been approved for publication
as an U.S. EPA document. Itis a comprehensive literature review on commonly used urban
watershed Best Management Practices (BMPs) that heretofore was not consolidated. The
purpose of this document is to serve as an information source to individuals and
agencies/municipalies/watershed management groups/etc. on the existing state of BMPs in
urban stormwater management. Any information within the document should not be
considered as official U.S. EPA guidance. In addition, all reported recommendations or
values do not reflect the views of the agency and are solely owned by the cited sources.



List of Select Acronyms

ASCE
BMP
BOD
Caltrans
Cd

COD
Cp,
CSO

Cu
CZARA
CZMA
DO

ED
EMAP
EMC
ENR

FC
FDEP
FHWA
ISMDSF
LID
MCTT
MEP
MS4
NGPE
NH,
NJDA
NO,
NO;
NPDES
NRCS
NURP
NVPDC
NYCDEP
NYSDEC
o&M
PAHs
Pb

American Society of Civil Engineers

best management practice

biochemical oxygen demand

California Department of Transportation

cadmium

chemical oxygen demand

channel protection storage volume

combined sewer overflow

copper

Coastal Zone Act Reauthorization Amendments
Coastal Zone Management Act

dissolved oxygen

extended-detention

Environmental Monitoring and Assessment Program
event mean concentration

Engineering News Record

fecal coliform

Florida Department of Environmental Protection
Federal Highway Administration

integrated stormwater decision-support framework
low-impact development

multi-chambered treatment train

maximum extent practicable

municipal separate storm sewer systems

natural growth protection easement

ammonia

New Jersey Department of Agriculture

nitrite

nitrate

National Pollutant Discharge Elimination System
Natural Resources Conservation Service
Nationwide Urban Runoff Program

Northern Virginia Planning District Commission
New York City Department of Environmental Protection
New York State Department of Environmental Conservation
operation and maintenance

polycyclic aromatic hydrocarbons

lead



PIT
QA/QC
QAPP
Re,
SS

SSC
SWPPP
TKN
TMDL
TP

TSS

U.S. EPA
USDA
USGS
WEF
WQV
WWF

Zn

pilot infiltration test

quality assurance/quality control

quality assurance project plan

recharge volume

runoff coefficient

suspended solids

suspended solids concentration
stormwater pollution prevention plan
total kjeldahl nitrogen

total maximum daily load

total phosphorus

total suspended solids

United States Environmental Protection Agency
United States Department of Agriculture
United States Geological Survey

Water Environment Federation

water quality volume

wet weather flow

zine
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