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LEFT: SECTION THROUGH STANDARD DRY SWALE
RIGHT: SECTION THROUGH WET SWALE

Feidhlim Harty explains why
we need to see greater use of
swales in the Irish landscape

T

he incorporation of swales to mitigate the
negative impacts of rainwater runoff in
designed schemes is not new. However, their
use in Ireland has really only taken off in the last

decade. In this feature, I look at how a variety
of development and environmental pressures are spurring
a huge interest in the design and incorporation of swales in
designed landscapes, and how best they can be used.
Have you ever wondered how we got into the habit of
burying our streams? That's essentially what happens
when we use drainage pipes on new sites. All the water
that falls on roof surfaces, roads and footpaths gets

routed directly underground, rather than becoming part
of a network of streams within the catchment. Instead
of an abundance of plants, insects and other aquatic
life revelling in each new shower, newly landed rain
rapidly moves into stormwater pipes. Rather than being
ﬁltered by plant stems and microorganisms, any debris
or contamination in the runoff water is carried along
underground to the nearest river.
A swale is typically a narrow, broad channel, often
including plants and trees (bioswale) which is used
to store and control the rate of rainwater runoff and
potential contaminants from a developed area. Swales are
one of many landscape interventions that ﬁt under the
umbrella of SUDS (Sustained Urban Drainage Systems).
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When green ﬁelds or wild space is built on, a number of
distinct things happen to the drainage patterns in the

Autumn/Winter 2019 / www.horticultureconnected.ie / +257,&8/785(&211(&7(' 25

,16,*+7 
landscape. Hydrologically, rainfall runoff
moves off the landscape faster; a greater
amount of rainfall shows up as surface
runoff, increasing overall runoff volumes;
and the peak ﬂow increases because
the rainfall is bunched together in a
pulse after a rainfall event. These factors
lead to greater risk of downstream
ﬂooding, as well as a greater chance
of rivers and streams drying up during
summer months. Another impact
is that silt, debris, petrol and diesel,
animal droppings and other spillages
can all contribute to the pollution load
in the water. The unhindered ﬂow of
runoff water through pipes reduces
the opportunity for contaminants to
be ﬁltered and treated en route to the
natural watercourses. Thus the water
quality in the catchment suffers.
By using an open drainage network
in the form of carefully designed swales,
ponds and bioretention areas, you can
help to slow the ﬂow of water off the site,
increase the water storage in the soil,
recharge groundwater, ﬁlter contaminants
and provide habitat for wildlife.
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There are three main swale types
used as SUDS components: Standard
conveyance swales (grass swale or dry
swale), which are open grassed channels
sited above groundwater; enhanced
dry swales, which have sand and piping
added for extra ﬁltration on dirtier sites;
and wet swales, which are designed to
have standing water in the channel base
and are planted with wetland species for
additional water ﬁltration.
Here I focus particularly on swales
with no extra input of plastic or
concrete, so I'm not going to dwell on
the enhanced dry swales, other than to
mention that they exist. On sites with
heavy clay soils, the wet swales are
ideal. For well-drained sites, I propose
avoiding plastic liner, and thus building
dry swales, unless required for ﬁltering
runoff from dirty sites or particularly
busy areas. Even dry swales may
support wetland species over time if
the runoff volumes are such that pools
of water form and hold for a while
after heavy showers. You may wish to
add in small earthen dams along the
length of the swale to encourage water
to pond. It may not support wetland
species initially, but Iris pseudacorus,

for example, will grow perfectly well
in damp soil, and will then thrive if the
ponding sections get wetter over time.
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Swales are best designed at the earliest
stage of a project, along with other site
features such as building and access
roads; otherwise, the available space
quickly becomes cluttered with other
features and surface drainage will be
pushed underground as a space-saving
measure. Another reason to include
swales early in the design process is

catchments. For anything much larger
than, say, a housing estate, they become
rivers after a rainfall event and simply
aren't sufficient alone to ﬁlter the
volumes of water passing through them.
They can still be used to serve the initial
stages of a series of SUDS components,
but more suitable options may include
inﬁltration basins, ponds or wetlands as
the catchment size grows.
Given that swales take up a lot of
space compared to piped stormwater
sewers, they are generally unsuitable
in dense urban settings. Although not

to make best use of the natural site
topography, ideally informing the
positioning of houses and the open
drainage network.
Base widths are typically 0.5m, but
can vary depending on the pollution
status of the runoff water and the site

always the case, they are generally best

size and topography. Swale edges
typically have a slope of 1:3, but this

by judicious planting with tall emergent
species such as Phragmites, Iris and

can be steeper where space is limited,

Typha in the base of wet swales or by
fencing. A split chestnut paling will
have a much lower carbon footprint
than a tall metal fence, and look much

or shallower where the edge is part
of the ﬁlter system for a yard or road
contributing to the swale. Longitudinal
gradients are typically no greater than

used for new-build projects rather than
retroﬁtted into existing developments.
They also have open water during
and after rainfall and thus pose a
potential drowning hazard, like all open
water features. This can be ameliorated

more natural too.

1:25 unless check dams are added, in
which case the gradient can increase
to 1:10 without leading to excessive
ﬂow velocities.
If you are designing with a speciﬁc

Swales may not be the ideal option
where extensive tree cover is desired.
Excessive shading will reduce grass and
wildﬂower growth, and thus reduce the
capacity for attenuation and ﬁltration

SUDS objective as part of planning
permission, then the overall storage
volume is an important consideration.
The CIRIA SUDS Manual[1] provides

of runoff. However, planting trees to the
north side of a swale can allow both
tree cover and good growth of plants
within the channel base. Alternatively,
for wet swales Luzula sylvatica and
Carex pendula may be used as the main
wetland species, thus permitting good

clear design guidance in this instance.
However if the swales are simply part of
a more ecologically sound and wildlifefriendly drainage network, then the
exact volume isn't particularly crucial.
In this latter instance, it's still important
to ensure that the swale capacity is
sufficient to convey surface water
away from houses and roads, towards
lower areas where periodic ﬂooding is
acceptable or even desirable. Ideally,
the channel should be about twice the
cross sectional area of the equivalent

growth even with limited sunlight.
A point in favour of trees is that they
have an excellent capacity to improve
inﬁltration into the soil, so judicious
planting in a seasonally ﬂooded
bioretention area can be used as part
of the overall design to help with water
storage and groundwater recharge;
particularly on sites with relatively
poor drainage.

stormwater pipe. In this way, plant
growth within the channel won't lead
to unacceptable congestion, and will
instead act as a part of the overall
ﬁltration process.
Swales are potentially low-cost,
low-tech, eco-friendly ﬁlter systems,
but they have their limitations. They
are best used to serve relatively small
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If the swale design has been steered
by site topography, then there may be
minimal excavation required. Remove
the topsoil over c.2-3m of channel
width, to a depth of c.0.3m below the
surrounding ground level. The base of
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the swale should be c.0.5m wide with gently sloping sides.
Check dams of stone or compacted earth can be added at
intervals if needed. Allow a slight drop on the swale side of
any road drains, to minimise the potential for clogging with
plants and silt.
The base and sides of dry swales can be seeded with grass
or a wildﬂower mix. Lawn turf may also be used where the
swale will be put into immediate use, but it is less costly to
simply rake and seed the area at the appropriate time of year.
Wildﬂower seeding may be carried out in the autumn, for
spring germination, but repeat in the spring if winter rain has
washed the area through.
The base of wet swales can be planted with mature bare
rooted wetland species such as Phragmites australis, Typha
latifolia, Sparganium erectum, Mentha aquatica, Veronica
beccabunga or other similar natives. It is often beneﬁcial
to add some mud from a nearby watercourse to introduce
seeds and aquatic fauna at an early stage. This is particularly
useful where earthen dams are used at intervals to create
permanent or semi-permanent pools in which water beetles
and other insects can thrive.
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Unlike with piped systems, issues will become apparent
sooner rather than later. Maintenance typically includes
cutting the grass in dry swales to a set design height, but I
prefer to include a mix of wildﬂowers, or to include clover
in with the grass seed to feed pollinators, so leaving this
grow long has advantages for wildlife. A single cut of hay in
September will keep briars in check and encourage new fresh
growth of grass in the spring. Cut to a height of not less than
100mm to ensure that there is sufficient ground cover during
the wet winter months for water ﬁltration.
Grass cutting in wet swales isn't necessary, but the drier
parts may beneﬁt from an annual cut of hay. Bringing
heavy mowing machines into moist ground is neither easy
nor necessary. Wetter areas can simply be let grow as

SUDS COMPONENTS USED FOR STORMWATER
CONTROL AND/OR FILTRATION. FOR CLEAN
SITES SUCH AS RESIDENTIAL AREAS, A
SINGLE COMPONENT MAY BE APPROPRIATE;
FOR MORE CONTAMINATED SITES MORE
COMPONENTS IN SERIES ARE NEEDED TO
ENSURE THAT THE RECEIVING CATCHMENT
IS PROTECTED.
O Source control techniques such as green roofs,

soakaways, water butts, rainwater harvesting systems.
OPre-treatment systems such as oil interceptors and
sediment traps.
OFilter strips - wide grassed or thickly planted buffer
zones adjacent to impervious surfaces for treatment of
runoff water.
O Filter trenches and inﬁltration trenches - gravel ﬁlled

trenches which treat runoff water from path edges or
paved areas.
OSwales - wide grassed channels which permit
inﬁltration as well as transporting runoff water and/or
providing storage.
O Bioretention areas - shallow planted areas that

temporarily store stormwater runoff and allow it to
percolate into the ground.
OPervious paving - allows water to ﬂow into a gravel
substrate beneath the paved surface where it is stored for
percolation, reuse or for ﬁltration through the substrate to

the receiving water or the next stage of the SUDS.
OGeocellular systems - performed plastic media
which can be used to store runoff water below ground

beneath paved areas.

they wish. Typha and Iris will have attractive foliage over
the winter and provide cover for wildlife at a time when
cover is scarce.
Any pipes under roads or to existing land drains should
be checked regularly and cleared of accumulated leaf litter,
twigs or other debris if needed. Designing a slightly deeper
area close to outlets to help keep piped exits clearer of tall
vegetation; or alternatively have an area of dry shallower
ground that can be mown annually. Litter should be picked
up from the swales as it appears. Otherwise, the area can look
ramshackle and unkempt and attract more litter.
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O Sand ﬁlters - used where elevated pollution loads are

anticipated, or were receiving water sensitivity is high.
O Detention basins - designed for water quality

improvement as well as storage of runoff in storm
events. They are typically dry basins, but built to
facilitate ﬂooding to a considerable depth as needed for
storage purposes, then releasing water to the receiving
environment or the next stage of the SUDS system.
OInﬁltration basins - function in a similar manner to
detention basins, but are designed speciﬁcally to

facilitate inﬁltration of all ﬂows into the ground.

Finally, remember that this isn't rocket science. Water will
follow its own way downhill. If you can simply encourage it in a
way that offers habitat, ﬁltration and sufficient containment to
avoid causing a nuisance or hazard, then you'll be contributing
to the rewilding of our landscapes and waterways. There
are lots of ways to avoid plastic and concrete, reduce your
carbon footprint and help wildlife thrive rather than hinder it.
Open drainage is just one of many solutions, and well worth
incorporating into your next design project.

O Ponds - a popular SUDS component, designed to

maintain a sufficient depth of water, as well as providing
runoff water storage and ﬁltration.
O Stormwater wetlands - relatively shallow wetland

areas that are designed to both store and ﬁlter the
water volume generated during a storm event.
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SWALES IN PERMACULTURE DESIGN
The term swales is also used in permaculture design to describe ditches/channels
created along the contour. While these look similar to drainage swales they differ in
that their purpose is to catch and contain water ﬂowing off the catchment, speciﬁcally
to reintroduce it into the ground. Such permaculture swales offer many beneﬁts in
arid climates insofar as they can greatly enhance groundwater recharge by holding
the large volumes of water from sudden, heavy rainfall and allowing this to seep
gradually into the soil. There are many examples of swales being used as a ﬁrst step
in a successional design process to re-green deserts – even to the point of getting
streams and springs ﬂowing again after decades of being dry through overgrazing
and less careful land management.

FÉIDHLIM HARTY
is an environmental consultant,
director of FH Wetland Systems
and author of two books on
natural sewage treatment
systems. His new book,
Towards Zero Waste, was
published this autumn.
See www.wetlandsystems.ie
for details.

In the Irish context,
we rarely seek to hold
onto the water that
falls from the skies. That said, recent years have clearly
shown that our farms can suffer from climate breakdown,
through both ﬂooding and droughts. There is a solid case
to be made for permaculture swales, contour hedgerow
and woodland planting, composting to increase soil humus
and a myriad of other conservation agriculture measures
to improve our management of water in the landscape and
impact this has on the resilience of Irish farming. @
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