4.7. Swales

A swale is a vegetated open channel, planted witbrabination
of grasses and other herbaceous plants, shrubdrees. A
traditional swale reduces peak flow at the dischapgint by
increasing travel time and friction along the flpath. Swales can
provide some infiltration and water quality treatrhe these
functions can be enhanced by incorporating retengirading, or
check dams periodically along the length of thelewia cohesive
soil types, installation of a filtering substratior( example, a
mixture of 1/3 each soil, sand and organic ma#ad a perforated
underdrain enhance simulated infiltration capadtyswales in
order to provide additional water quality treatmentin this
manner, the perennial outlet is the underdrain \tlida retentive

route to the primary detention facility. This wilecreasé
facilities versus conventional pipe conveyance,/e

Key elements:

Residential
Subdivision: Water Quality Benefit | Yes Yes
Commercial: Volume Reduction Yes No
Ultra Urban: Limited| | Attenuation Benefit Yes Yes
Industrial:
Retrofit:
Highway Road:

Acceptable forms of pre-treatment
Filter strips (Optional)
Sediment Forebay (Optional)
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Swalesin the Urban Landscape

Swales are landscaped channels that convey stotar wad reduce peak flows by increasing
travel time and flow resistance. Depending on desigd underlying soil permeability, they can
effectively reduce runoff volume and improve wajaaslity. Check dams increase these functions
by creating ponding areas where settling and iafittn can occur. As the number of check dams
increases, a swale may resemble a series of Bigtiin/bioretention basins while still being
designed to convey peak flows. The first pondirgpamay be designed as a sediment forebay
and function as a pretreatment practice for theameder of the swale or other storm water
management facilities.

Swales are applicable in many urban settings sscpasking, commercial and light industrial
facilities, roads and highways, and residentialeligyments. For instance, a swale is a practical
replacement for roadway median strips and parkotgcurb and gutter. Swales can be an
effective means of decentralizing storm water manant so that primary detention facilities
become less necessary.
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LE IN EASEMENT OF SUBDIVISION
Commercial, Light Industrial, and Institutional &t

These facilities often have landscaped or grassedsathat can also function as drainage
pathways and infiltration areas.

Roads and Highways
Swales can be installed in some median strips hodlders. In some cases, these systems may
replace costly curb and gutter systems.

Residential Development

With approved property agreements, swales can bstruwted parallel to the sidewalks and
streets. Alternatively they can collect storm wdtem multiple properties and convey it to a
shared facility.
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Componentsof a Swale
Swale systems often include the following composient

* Inlet Control * Check dams or lateral, perbiederms
* Pretreatment (Optional) « Stone (Optional)

» Excavated Channel « Underdrain (Limited Apation)

» Permeable Soil * Vegetation

» Outlet Control

Inlet Control
Runoff can enter the swale through a curb openiigge,
weir, or other design. Runoff may flow off a curkde
parking lot or road and down a swale slope in dusdéd
manner.
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Pretreatment (Optional)
Pretreatment is optional but can extend the lifehefdesign
if the swales are designed to accrue sediment.et@ée
stone filter strips are options for pretreatmeit.sédimént
forebay may be constructed at the swale iglet,hef fir
swale segment and a check dam may be“desigre
sediment forebay and the primary mainfegance peint.

d
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Excavated Channel
The channel itself provides
conveyance capacity of the

Soil and Stone RIVER ROCK SWALE

The soil provide i ned [or plants atiovwas for

infiltration. Growing st of amendetive soils or soil mixtures specified for
infiltration. A cru ayek may be addeddagh the soil to increase storage and promote

Check Dams
It is recommended that swale designs include cldacks or lateral, permeable berms. Ponding
behind check dams provides storage, increasegratifin, increases travel time, reduces peaks,
and helps prevent erosion by dissipating energyerah permeable berms provide a similar
function, providing longitudinal filtration in adidn to the functions described above.

Underdrain

In some cases, an underdrain and piping systembmayovided to prevent prolonged ponding of
storm water or to collect and convey water to aeottacility such as an infiltration trench.
Underdrained systems may be appropriate in locatiwhere conditions are not ideal for
infiltration. In general underdrains should be atfisid unless the underlying soil is permeable an
has been certified by a registered geologist,ssidntist, or engineer.

Stormwater Design and Specification Manual Page 115
Draft Green Infrastructure Supplemental Stormwater Document Maddh 20



Outlet Control
A swale may have an outlet control to convey whdex sewer or receiving water.

Recommended Design Procedures
= Determine the desired Water Quality and Quantijuieements to be met by the swale
on the site. The designer may choose to provideeméssary storage within the swales,
or just decrease the demands at the most downsttemtion facility.

= Create a Conceptual Site Plan for the entire sitel determine what portion of the
requirements the vegetated swale will meet. Condide site’s natural topography in
siting the swale; if possible, locate the swalenglacontours and natural drainage
pathways.

= |nvestigate the feasibility of infiltration accordj to congditions in the area proposed for
the vegetated swale. If infiltration is feasibleterming the saturated vertical infiltration
rate. Infiltration to groundwater will remove sto

Bottom Width 2-8 Feet

Side S| 3-4 horizontal to one vertical recommended; 2:1
Ide Slopes maximum*

Check Dams Evenly spaced, 6-12 inches high**

*Swales may be trapezoidal or parabolic in shapecommended widths and slopes in this table maisbd as a general
guide for parabolic channels

**Check dams are recommended for most applicatiorisiprove infiltration and water quality. Theyeastrongly
recommended for swales in which flow in combinatigth soil, slope, and vegetation may result insare conditions.
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= Consider an underdrain under any of the followingditions:

0 in areas with separate storm sewers or direct digehto receiving waters where
infiltration is infeasible and the vegetated swial@eeded only to provide water
quality treatment;

0 in areas with combined sewers where sufficientrd&ig or travel time can be
designed into the system to meet release rateresgents; or

0 in combination with other storm infrastructure wihahe system as a whole
meets storage and release criteria.

= Estimate the portion of Water Quality and Water Qitp requirements met by the
design.

= Using infiltration area and the saturated vertigdiltration rate of the native soil,

choose a shorter time based on site congditiond ce but no shorter than
24 hours. If storage does not drain in e just.channel shape, number of

check dams, check dam height, or opti jlagign. Adjust the design so that

= Check the capacity of the swa : d the 100 year regulatory event
defined in the Storm Water Desi ificalimual. An average ponding depth

Flow over chec
conveyance sho
horizontal we

efies outlegsepting (1) infiltration rate over

at thederdrain daylight. Ultimately, the level

g large evénts joint decision of the Engineer and
ance, and potentiagdy damage.

= Check resistance‘ef/the swale to erosion. For temg functionality, it is recommended
that the swale convey the 2-year, 24-hour designrstwithout erosion. For water
quality purposes, channel velocities during a wageality event should not exceed
resuspension velocities. Adjusting soil mix, vegien, and temporary or permanent
stabilization measures as needed.

= Design inlet controls, outlet controls, and pretmeent if desired.
= Check that the design meets all requirements comatly, and adjust design as needed.

=  Complete construction plans and specifications.
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Materials

Soil
= Swale soil shall have a sandy loam, loamy sandpam texture per USDA textural
triangle.
Vegetation
= |t is critical that plant materials are appropri&de soil, hydrologic, light, and other site
conditions. Select plants from the list of natiyeaes provided in Chapter 5: Storm
Water Landscape Guidance. Consider ponding ddmim time, sunlight, salt tolerance,
and other conditions when selecting plants frons fiEt. Turf grass is generally not
recommended but may be acceptable provided thegraasican show it meets all
requirements.
Check Dams

= Check dams can be constructed from naturalfvoodcréte, stone, boulders, earth, or
other materials. The Designer should coopdmatitlie Department of Metropolitan

Storage Stone

= Stone use storage shall biéoumly-graded, crushed, washed

stone peetingthe i of AASHTO No. 2A&SHTO No. 5.
= Stone shak, be & from soil medium by awaowven geotextile or a pea gravel
filter.

Non-Woven Geotextile
= Geotextile shall consist of needled non-woven papglene fibers and meet the
following properties:
= Grab Tensile Strength (ASTM-D4632)120 Ibs
= Mullen Burst Strength (ASTM-D3786) 225 psi
= Flow Rate (ASTM-D4491¥ 95 gal/min/ft2
= UV Resistance after 500 hrs (ASTM-D435570%
= Heat-set or heat-calendared fabrics are not pemhnitt

Pipe
= Pipe used for an underdrain shall be continuousisfopated and have a smooth
interior with a minimum inside diameter of 4-inchdsigh-density polyethylene
(HDPE) pipe shall meet the specifications of AASHM252, Type S or AASHTO
M294, Type S.
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Construction Guidelines

= Begin vegetated swale construction only when the guadient site has been
sufficiently stabilized and temporary erosion ardisient control measures are in
place. Vegetated swales should be constructedstatullized very early in the
construction schedule, preferably before mass warthand paving increase the rate
and volume of runoff. If the swales are constrddteassist with temporary drainage
during construction, the facilities should be gihd® final design grade and
stabilized at the cessation of mass earthwork.

= Rough grade the vegetated swale. Equipment shalid agxcessive compaction
and/or land disturbance. Excavating equipment lshoperate from the side of the
swale and never on the bottom. If excavation ldadsubstantial compaction of the
subgrade (where an infiltration trench is not pgga), 38 inches shall be removed
and replaced with a blend of topsoil and saind tomgtte infiltration and biological
growth. At the very least, topsoil shall bg roietlll intQ the subgrade in order to

= Fine grade the vegetated
smallest nonconformities
in undesirable locations.

emporary stabdizaPlant the swale at a time of
ishment withouyation is most likely. However,
needed in periods telirain or drought. Vegetation

temporary ohpermanent soil stabilization methedsh as erosion control matting or
blankets. If runeff velocities are high, considedding the swale or diverting runoff
until vegetation is fully established.

= Once the swale is sufficiently stabilized, remoeenporary erosion and sediment
controls. It is very important that the swale babiized before receiving storm water
flow.
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Maintenance Guidelines
The following schedule of inspection and maintemeaactivities is recommended:

Remulch void areas.
Treat or replace diseased trees and shrubs. As needed

Keep overflow free and clear of obstructions.

Inspect soil and repair eroded areas. Monthly
Remove litter and debris.

Clear leaves and debris from overflow.

Inspect trees and shrubs to evaluate health. w
A //\

Add additional mulch. )
Inspect for sediment buildup, erosion, vegetativ nnuall
conditions, etc.
Maintain records of all inspections aintenance .

i ngoing
activity. \

. . . N
Mowing of vegetated swales is desbq %dent \/o(Dgg
N v p
Note:

Design of swales are not'i ithin this text. Successful storm water
management plans wi i riate ynateaiatsdesigns specific to each site.
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4.7.1. Swale Designer/Reviewer Checklist

Item

Yes No

N/A

Notes

Can the swale safely (with
freeboard) convey the 10-year
event?

Are bottom slopes between one
percent and six percent?

Are check dams provided for
slopes > 3%?

Are check dams adequately keye
into swale bottom and sides?

o

Are two-year and ten-year flows
non-erosive?

Will the swale completely drain in
72 hours?

Are side slopes between 3:1 and
5:1 H:V?

Are swale soils loam, loamy sand
or sandy loam?

Vegetation and Mannings
coefficient selected?

Non-erosive inflow condition(s)? N )
Erosion control provided duriy,_ \>\/

construction?

Maintenance accounted fof an
plan provided?

)iN
67

NN
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