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for Stormwater Management
Ten Towns Great Swamp Watershed Management Committee

What are
Bioretention
Systems?

Bioretention systems are stormwater best management practices
(BMP’s) that use filtration to treat stormwater runoff. Bioretention
systems are modeled after the biological and physical characteristics
of an upland terrestrial forest or meadow ecosystem. These systems
use vegetation, such as trees, shrubs, and grasses, to remove
pollutants from stormwater runoff. Sources of runoff are diverted into
bioretention systems directly as overland flow or through a
stormwater drainage system. Alternatively, a bioretention system can
be constructed directly in a drainage channel or swale.
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How Bioretention
Systems Work

Advantages of
Bioretention
Systems

SAND BED

The first flush (initial runoff event at start of storm) stormwater runoff
filters through the vegetation and soil within the bioretention area. This
filtered runoff is either collected in an underdrain system or is allowed to
infiltrate into the ground. Stormwater runoff after the first flush
bypasses the bioretention system, as in a sand filter. Bioretention
systems, like sand filters, can be used in new developments or to retrofit
existing development.
Bioretention systems have several advantages over sand filters. They:
!

!

Provide a variety of pollutant removal mechanisms, including:
S Filtration,
S Adsorption to soil particles, and
S Biological updake by plants,
Typically provide a higher degree of treatment due to the multiple
removal mechanisms
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area modeled after upland forests and meadows.

!
!
!
!

Are more aesthetically pleasing than sand filters,
Can be readily incorporated into green spaces, streetscapes,
median strips, and parking islands,
Provide stormwater peak flow and volume control as well as water
quality control where stormwater infiltration is used, and
Are efficient and cost-effective.

The general design idea behind bioretention systems is to have a gentle
slope for overland flow and adequate water storage. However, no water
should be allowed to pond in the bioretention system for a period
greater than 4 days. The ponded area should have a maximum depth of
6 inches and the planting soil should have a minimum depth of 4 feet.

Advantages of
Bioretention
Systems
(continued)

General Design and
Maintenance of
Bioretention
Systems

The minimum width of the functional bioretention area should be 15
feet, although 25 feet is preferred. The minimum length of the
functional bioretention area should be 40 feet. In all cases, the
minimum length should be at least twice the width.
No special maintenance of bioretention systems is required. Only
routine periodic maintenance typical of any landscaped area
(mulching, plant replacement, pruning, weeding) is needed.
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The diagram to the left
shows a typical design of
a bioretention system for
use adjacent to a parking
lot. In this application,
precast car stops with
gaps between them are
used. An alternative is to
use curbing with cuts to
allow for water flow into
the bioretention system
(see photograph on Page
3).

Bioretention System
for use in
Parking Lots

Bioretention systems
work best if designed out
of the main stormwater
runoff conveyance
system. The diagram to
the left shows an off-line
bioretention system for
use with a swale. Flow in
the swale is directed into
the bioretention system
for treatment. The berm is
designed so that overflow
is redirected back into the
swale.

Off-line Bioretention
System for use
with Swales
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SECTION A-A

The Ten Towns Great Swamp Watershed Management Committee was formed in 1995
through an Intermunicipal Agreement for the specific purpose of developing and implementing
a watershed management plan for the Great Swamp watershed. The organization has 501 (c)
(3) status and is supported by annual financial contributions from each of the ten
Municipalities that have lands withing the Great Swamp watershed and by Somerset and
Morris Counties in New Jersey.
The ten municipalities that make up the Ten Towns Great Swamp Watershed Management
Committee are as follows; Bernards Township, Bernardsville, Chatham Township, Harding
Township, Long Hill Township, Madison Borough, Mendham Township, Mendham Borough,
Morris Township, and Morristown.
This fact sheet was made possible through a grant from the US EPA and NJ DEP, Section 319
Non-Point Source Program.
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