Pennsylvania Stormwater Best Management Practices Manual

BMP 6.4.8: Vegetated Swale

Chapter 6

Hawthome Ridee Subdivision (SE 162nd. South of Foster)

A Vegetated Swale is a broad, shallow, trapezoidal or
parabolic channel, densely planted with a variety of trees,
shrubs, and/or grasses. It is designed to attenuate and in
some cases infiltrate runoff volume from adjacent
impervious surfaces, allowing some pollutants to settle out
in the process. In steeper slope situations, check dams
may be used to further enhance attenuation and infiltration
opportunities.

* Side slopes range from 3:1 to 5:1
* Bottom width of 2 to 8 feet

to prevent erosion around the dam

freeboard

pipes

* Plant dense, low-growing native vegetation that is water-resistant, Industrial: Yes Yes
drought and salt tolerant, providing substantial pollutant removal . Retrofit: Yes
capabilities Highway/Road:

* Longitudinal slopes range from 1 to 6%

* Check-dams can provide limited detention storage, as well as
enhanced volume control through infiltration. Care must be taken Volume Reduction: Low/Med.

* Convey the 10-year storm event with a minimum of 6 inches of Peak Rate Control: Med./High

* Designed for non-erosive velocities up to the 10-year storm event
* Design to aesthetically fit into the landscape, where possible Water Quality Functions

* Significantly slow the rate of runoff conveyance compared to

Potential Applications

Residential:
Commercial: Yes Yes
Ultra Urban: Limited

Stormwater Functions

Recharge: Low/Med.

W ater Quality: Med./High

TSS: 50%
TP: 50%
NO3: 20%

Other Considerations

. Protocol 1. Site Evaluation and Soil Infiltration Testing and Protocol 2. Infiltration Systems
Guidelines should be followed whenever infiltration of runoff is desired, see Appendix C
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Description

Chapter 6

Vegetated swales are broad, shallow channels designed to slow runoff, promote infiltration, and filter
pollutants and sediments in the process of conveying runoff. Vegetated Swales provide an
environmentally superior alternative to conventional curb and gutter conveyance systems, while
providing partially treated (pretreatment) and partially distributed stormwater flows to subsequent
BMPs. Swales are often heavily vegetated with a dense and diverse selection of native, close-growing,
water-resistant plants with high pollutant removal potential. The various pollutant removal mechanisms
of a swale include: sedimentary filtering by the swale vegetation (both on side slopes and on bottom),
filtering through a subsoil matrix, and/or infiltration into the underlying soils with the full array of

infiltration-oriented pollutant removal mechanisms.

A Vegetated Swale typically consists of a band of dense vegetation, underlain by at least 24 inches of
permeable soil. Swales constructed with an underlying 12 to 24 inch aggregate layer provide
significant volume reduction and reduce the stormwater conveyance rate. The permeable soil media
should have a minimum infiltration rate of 0.5 inches per hour and contain a high level of organic
material to enhance pollutant removal. A nonwoven geotextile should completely wrap the aggregate
trench (See BMP 6.4.4 Infiltration Trench for further design guidelines).

CROSS-SECTION

Min. 6" Freeboard

Jrﬁhﬂ_‘_’

|2 & Permmeabis
Soil (Min. 307}

Avarage Water
Surface Level (127)

12 24" Clean Washad
Unifarmly Graded
Aggregate (AASHTO #3)

§" Diam. Parf. HDPE
{4" From Bottom)

PROFILE

A rago Watar
Surface Lovel (127)

12 -24" Clean Washed
Uniformly Graded
Aggregate (AASHTO #3)

Maximum Water Surface Elevation
{18 - Designed for 10-yoar storm)

Side Slopes 2:1 (Or Flatter)

Dense Vegatation

Optional Subsurfaco
Infiltration Tranch

Uncompacted Subgrade

Wrap Trench with
Mon-woven Geotextile

Maximum Water Surface Elevation
(18" - Designed for 10-year storm)

Danse Low-Growing Vegetative Cover

Pormepabde
Soil [Min. 307}

E" Mam. Poerl. HOPE

(4" From Botiom)
Uncompactad Subgrade

Lavval Infiliraticon Trench Botiom
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2. Longitudinal slopes between 1% and 3% are generally recommended for swales. If the
topography necessitates steeper slopes, check dams or TRM’s are options to reduce the energy
gradient and erosion potential.

3. Check dams are recommended for vegetated
swales with longitudinal slopes greater than 3%.
They are often employed to enhance infiltration
capacity, decrease runoff volume, rate, and
velocity, and promote additional filtering and
settling of nutrients and other pollutants. In effect,
check-dams create a series of small, temporary
pools along the length of the swale, which shall
drain down within a maximum of 72 hours. Swales
with check-dams are much more effective at
mitigating runoff quantity and quality than those
without. The frequency and design of check-dams
in a swale will depend on the swale length and
slope, as well as the desired amount of
storage/treatment volume. Care must be taken to
avoid erosion around the ends of the check dams.

Check-dams shall be constructed to a height of 6 to
12 in and be regularly spaced. The following
materials have been employed for check-dams:
natural wood, concrete, stone, and earth. Earthen
check-dams however, are typically not
recommended due to their potential to erode. A
weep hole(s) may be added to a check-dam to
allow the retained volume to slowly drain out. Care
should be taken to ensure that the weep hole(s) is
not subject to clogging. In the case of a stone
check-dam, a better approach might be to allow low flows (2-year storm) to drain through the
stone, while allowing higher flows (10-year storm) drain through a weir in the center of the dam.
Flows through a stone check-dam are a function of stone size, flow depth, flow width, and flow
path length through the dam. The following equation can be used to estimate the flow through a
stone check dam up to 6 feet long:

q=h's/(L/D + 2.5 + L2)°s

where:
q = flow rate exiting check dam (cfs/ft)
h = flow depth (ft)
L = length of flow (ft)
D = average stone diameter (ft) (more uniform gradations are preferred)

For low flows, check-dam geometry and swale width are actually more influential on flow than

stone size. The average flow length through a check-dam as a function of flow depth can be
determined by the following equation:
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5. Seed, vegetate and install protective lining as per approved plans and according to final planting

list. Plant the swale at a time of the year when successful establishment without irrigation is
most likely. However, temporary irrigation may be needed in periods of little rain or drought.
Vegetation should be established as soon as possible to prevent erosion and scour.

Once all tributary areas are sufficiently stabilized, remove temporary erosion and sediment
controls. Itis very important that the swale be stabilized before receiving upland stormwater
flow.

Follow maintenance guidelines, as discussed below.
Note: If a vegetated swale is used for runoff conveyance during construction, it should be

regraded and reseeded immediately after construction and stabilization has occurred. Any
damaged areas should be fully restored to ensure future functionality of the swale.

Maintenance Issues

Compared to other stormwater management measures, the required upkeep of vegetated swales is
relatively low. In general, maintenance strategies for swales focus on sustaining the hydraulic and
pollutant removal efficiency of the channel, as well as maintaining a dense vegetative cover.
Experience has proven that proper maintenance activities ensure the functionality of vegetated swales
for many years. The following schedule of inspection and maintenance activities is recommended:

Maintenance activities to be done annually and within 48 hours after every major storm event (>
1 inch rainfall depth):

Inspect and correct erosion problems, damage to vegetation, and sediment and debris
accumulation (address when > 3 inches at any spot or covering vegetation)

Inspect vegetation on side slopes for erosion and formation of rills or gullies, correct as needed

Inspect for pools of standing water; dewater and discharge to an approved location and restore
to design grade

Mow and trim vegetation to ensure safety, aesthetics, proper swale operation, or to suppress
weeds and invasive vegetation; dispose of cuttings in a local composting facility; mow only
when swale is dry to avoid rutting

Inspect for litter; remove prior to mowing

Inspect for uniformity in cross-section and longitudinal slope, correct as needed

Inspect swale inlet (curb cuts, pipes, etc.) and outlet for signs of erosion or blockage, correct as
needed

Maintenance activities to be done as needed:

Plant alternative grass species in the event of unsuccessful establishment
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