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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 of the 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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Abstract

This document is Volume 2 of a three volume document that provides guidance on the selection
and design of stormwater management Best Management Practices (BMPs). This second volume
provides specific design guidance for a group of onsite BMP control practices that are referred to as
vegetative biofilters and includes the following BMP control practices:

. grass swales
. filter and buffer strips
. bioretention cells

Historically vegetative biofilters, such as grass swales, were used primarily for stormwater
conveyance (Ree, 1949, Chow, 1959 and Temple, 1987). However with the passage of the Clean
Water Act, and the focus on water quality management of urban runoff, the potential for the
application of these techniques has begun to be reconsidered and many additional benefits have been
identified. Today biofilters are being applied to address all of the design objectives of urban
stormwater management. These include: reduction of urban runoff impacts, groundwater recharge,
water quality control, stream channel protection and peak discharge control (for both small storms
e.g., 6-month and 1-yr frequency storms, and large storms e.g., 2-, 10- and 100-yr storms). The most
common application of the biofilters, however, is typically their use as the first stage of the treatment
train approach described in Volume 1, and their purpose is to address groundwater recharge and
water quality control for small headwater areas.

Three different types of vegetated biofilter BMP types have been identified and are described in
this manual. These include: 1) grass swales, 2) vegetated filter strips and 3) bioretention cells. In
addition grass swales contain three variations that include: 1) traditional grass swales, 2) grass swale
with a media filter and 3) wet swales. Thus a total of five BMP types are available for use and are
described in this manual.
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