VEGETATED SWALE

Also know as: Bioretention Swale, Treatment Swale, and Grassy Swale

DESCRIPTION
The swale best management practice (BMP) functions as a soil and plant-based filtration and
infiltration feature that removes pollutants through a variety of natural physical, biological, and
chemical treatment processes. Vegetated swales are open, shallow channels with vegetation
covering the side slopes and bottom that collect and slowly convey runoff flow to downstream
discharge points. They are designed to treat runoff through filtering by the vegetation in the
channel, filtering through a subsoil matrix, and/or infiltration into the underlying soils. They
trap particulate pollutants (suspended solids and trace metals), promote infiltration, and
reduce the flow velocity of storm water runoff. Vegetated swales can serve as part of a storm
water drainage system and can replace curbs, gutters and storm sewer systems.
ADVANTAGES
•

Can be designed to achieve Treatment, Delta Volume Capture, or Hydromodification
requirements.
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•
•
•
•

Enhances water quality of downstream water bodies through natural processes.
Aesthetically pleasing.
The vegetation reduces heat island effects and improves an area's landscape.
Vegetated swales can be designed to convey high flow as well as water quality flow.

LIMITATIONS
•
•
•
•
•
•
•

•
•

A thick vegetative cover is needed for these practices to function properly.
Swales are more susceptible to failure if not properly maintained than other treatment
BMPs.
Can be difficult to avoid channelization, which may cause erosion and limit infiltration
potential.
Not effective and may even erode when flow velocities are high, if the grass cover is not
properly maintained.
May not be appropriate for industrial sites or locations where spills may occur.
Grassed swales cannot treat a very large drainage area. Large areas may be divided and
treated using multiple swales.
Should not be used in areas of know contamination. If soil and/or groundwater
contamination is present on the site or within a 100’ radius of the proposed BMP location,
the North Coast Regional Water Quality Control Board will need to be contacted and the
site reviewed.
Should not be used in areas of slope instability where infiltrated storm water may cause
failure. Slope stability should be determined by a licensed geotechnical engineer.
Do not use in locations that can negatively impact building foundation or footings. Location
shall be approved by a licensed Geotechnical Engineer.

KEY DESIGN FEATURES
•

•
•
•
•

The longest flow path for the swale shall have a minimum retention time of 12 minutes for
conditions when the treatment flows enter the Vegetated Swale uniformly along the swale
length. The longest flow path for the swale shall have a minimum retention time of 8
minutes if 90 percent or more of the treatment flow enters the swale at the upstream end.
Swale should be designed so that the water level does not exceed 2/3rds the height of the
grass or 4 inches, whichever is less, at the design treatment rate.
Longitudinal slopes between 1% and 2.5% are recommended.
Maximum allowable slope is 8% slope. In steep areas, check dams up to 24-inches high and
at least 25 feet apart are allowed.
Trapezoidal channels are normally recommended but other configurations, such as
parabolic, can also provide substantial water quality improvement and may be easier to
mow than designs with sharp breaks in slope.

•

•
•
•
•
•
•

Swales constructed in cut are preferred, or in fill areas that
are far enough from an adjacent slope to minimize the
potential for gopher damage. Do not use side slopes
constructed of fill, which are prone to structural damage by
gophers and other burrowing animals.
Shall be planted with plants from the approved Plant List
and Tree List included in Appendix F and shall be planted
to achieve 51% cover.
Vegetated swales shall have a maximum treatment width
of 10 feet. The vegetated swale bed shall be at least 2-feet wide and no more than 7-feet
wide. Parallel swales may be used if calculations show greater width is needed.
The bed of the swale flow area shall slope at about 2% from toe of side slope to center of
swale. Side slopes shall be no greater than a 2 to 1 slope.
If vegetation is not established prior to rain, additional soil stabilization methods may be
necessary.
If the 10 or 100-year storm event flow velocity is greater than 4 feet per second, a
permanent geofabric liner shall be used that is rated for the calculated flow velocity.
If used, the perforated pipe trench shall be backfilled with ¾” crushed rock with a 2-inch
bed underneath and 6-inch cover.

SIZING DESIGN- GOAL AND REQUIREMENTS
•
•

•

•

For all projects: The treatment component requires that all of the runoff generated by
this water quality design storm from impermeable surfaces must be treated on site for
the pollutants of concern.
For projects that increase the amount of impervious surface, but create or replace less
than a total of one acre: The Delta Volume Capture component requires that any
increase in volume due to development for the water quality design storm must be
infiltrated and/or reused on site. Further discussion of the Treatment and Delta Volume
Capture requirements and the accompanying formulas can be found in Chapter 6.
For projects that create or replace one acre or more of impervious surface: These larger
projects must mitigate their impacts by meeting the Hydromodification Requirement
by capturing 100% of the post development volume generated by the water quality rain
event.
All calculations shall be completed using the “Storm Water Calculator” available at
www.srcity.org/stormwaterLID.
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INSPECTION AND MAINTENANCE REQUIREMENTS
A maintenance plan shall be provided with the Final SWLID Submittal. The maintenance plan
shall include recommended maintenance practices, state the parties responsible for
maintenance and upkeep, specify the funding source for ongoing maintenance with provisions
for full replacement when necessary and provide site specific inspection checklist.
At a minimum maintenance shall include the following:
• Mow and irrigate during dry weather to the extent necessary to keep vegetation alive.
Where 6-inch high grasses are used, the grass height shall be at least 3 inches after
mowing. Where mowed grasses are shown, the grass height shall be mowed when the
height exceeds 3 inches.
• Remove obstructions and trash from vegetated swale.
• Pesticides and fertilizers shall not be used in the swale.
Vegetated Swales shall be inspected and maintained monthly during the rainy season to review:
• Obstructions and trash.
• Ponded flow is drained within 72 hours after a rainfall event.
• Condition of grasses.
• If ponding is observed, grading will be required to restore positive drainage.
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