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Key Points

This document has been developed to provide Design Engineers with adnogv@reening and
Nature Based S can be implemented and refitted into new and existing projects.

The goal is to provide inspiration on potential SUDS interventions, agssvethacticainformation in
relation to dimensions, planting, challenges, and potential solutions to the designer.

Thisadvice not is not intended to replace existing guidancediegion It has been formulated to
provide advice on what lsaworked well and not so wdllom lessons learned on other project
experience.
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1. Introduction

TheClimate Action Plan 2023 (CAP&3the second annuaipdate tolreland's Climate Action Plan
2019.1t is the first plan to be prepared under the Climate Action & Low Carbon Development Act
2021and sets out a road map to achieving net zero carbon by 2050.

Whilst reducing carbon and emissions is critical to reduaguture impact on the climate and our

planet, the damage done to date means that we also need to desigwiltagestowns, cties and
infrastructure to provide resilience against the impacts of climate chémateare already occurring

and to repair some of the damage that has already occurred as a result of human activity such as the
loss ofnaturalhabitat and biodiversity.

One of theimpacts of climate changes that we are experiencing wetter and hotter weather
extremes, which can result in an increased risk of floodingéadmn heat island effect. Urban

heat islandoccur when cities replace natural land cover with dense concentrations of pavement,
buildings, and other surfaces that absorb and retain heat. This urbanisation also means that less
water isinfiltrating into the ground and ingtad is being channelled into drainage networks that are
already under pressure.

These increased volumes of rainwater wash over paved surfaces, especially roads, gathering up
contamination, such as fuel residue, micro bead plastics, rubber crumb, amadhgss and
deposits them in our stressed drainage netwonkdich in turnoften ends up in our rivers.

Additionally, these hard urban environments typically limit space available for natural hdaitag,
and flora. This absence of space for nature hasgative impact on biodiversity, which in turn
increases the pressure on our delicately balanced ecosystems.

Allthese impacts can be mitigated in some way by the introductiomatire-basedSustainable
Drainage System(&uD$ Furthermore, reintroducing nature to our streets has a positive impact on
how attractive our streets are, encouraging more people to spend time enjolygngutdoors, such

as walking and cycling, all of which have a positive impact on our collectivh hadlwellbeing.

This Advice Note has been produced to provide advice and guidance to those people that are
responsible for the implementation and maintenance of, primarily, retrofit SuDS in existing streets
and public realm.

There are numerous existinlides andnanuals including a very recemMUR Sdvise note on

Road and Street Drainage using Nature Based Solufibasset out the strategic benefit, policy

positions, design guidance, construction details anidance relating to maintenancd hisadvice

note does not supersede thoscumentsbut is designed to provide momeedto-know advice in a
compact and accessible format to enable the implementation of SUDS on NTA funded projects across
Ireland.


https://www.gov.ie/en/publication/7bd8c-climate-action-plan-2023/
https://www.gov.ie/en/publication/984d2-climate-action-and-low-carbon-development-amendment-bill-2020/
https://www.gov.ie/en/publication/984d2-climate-action-and-low-carbon-development-amendment-bill-2020/
https://www.dmurs.ie/

2. WhatareNature-basedSistainable Drainage Systems (SGDS)

Sustainable Drainage Syste(SsiDShot e _ /25““-"\"'—“
only reduce the risk of floodindput also 3 :
improve the quality of water that enters
our watercoursesSuDS is a broad term
and there are numerous features that
could be classed as SuDS from rainwate
butts to large ponds. This advice note
focuses onliose elements that could be
installed within an existing, constrained
streetscapeand refers primarily to
nature-based SuD®&hichalso enhance
biodiversity and amenity through the
introduction of plants, making for more
ecologically valuable and more atitive
places.
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Quantity, Water Quality, Amenity and
Biodiversity are illustrated iRigure2
below.
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of rain gardens Shoreditch Park, London UK
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Figure2 The Four Pillars of Sullfustration from the Dublin City Council Design and Evaluation Guide 2021 © 202
McCloy Consulting and Robert Bray Associates



Nature-basedSuDS features will generally rely on surface water flows being directed to areas of
planting where the water is absorbed by soils, irrigating plants and dispersed back into the air
through evapotranspiration. In suitable ground the water can also soak,awayfiltrate into the
ground.

A basic building block absteffective SUDS is a rain garden, this is a shallow area of ground, such as
a dip or low point in the landscape, which receives runoff from surrounding hard suifeteding

roads and cycle&acks It is sown with plants that can stand waterlogging for up to 48 hours at a

time. More droughttolerant plants are used towards the edges. Storm water fills the depression and
then drains away in a controlled manner.

Where infiltration is not feasie then, typically, a perforated pipe, or an underdrain would be
provided beneath the soils that would discharge the treated water back to the network, but at a
much slower rate than a conventional system. The fact that the water is being directed to the
planted area helps the right types of plants to thripeoviding the additional benefits in termg o
biodiversity and amenity. There are a growing range of features and techniques that can be
described as SuDS atiht provide these benefitto varying degees

Thisadvice notefocuses primarily on opportunistic lower cost interventions as set oliainiel
below, over page

More complex SuDS systems can be utilised, which restrict surface water discharge to a specified
rate and often require flow control devices along with deeper voided stapers or supplementary,
proprietary belowground attenuation structures. These systems are referred térizening and

SuDS Interventiorisut are notcovered in detail within this Advice Note.

The interventions listed below range from tpeotection andretention of existing green space
within new schemes, thimtroduction of new above ground planters which would provide amenity
and biodiversitypenefis but have a limited role in terms of surface water managem#émbughto
rain gardens that positively contribute to surface water managem@inswales (rain gardens on a
slope) and tree pits are included as part of the rain garden family irathigenote.



Tablel Schedule of SuDS features considered in this Advice Note

Water Water . o .
. . Amen Biodiversi
Quality Quantity y v
No notable | No notable Significant Significant
Above ground contribution | contribution | contribution contribution
planters
Protecting
existing green Some Some Significant Significant
space and contribution | contribution | contribution contribution
providing new
. Significant | Significant Significant Significant
Rain garden o L S o
ain garde contribution | contribution | contribution contribution
Bioswale Significant | Significant Significant Significant
contribution | contribution | contribution contribution
. Significant | Significant Significant Significant
SubS tree pit contribution | contribution | contribution contribution




3. Greening and SuDS Interventions

Delivering SuDS can be challengt@grrently our industry, our governing bodies, our supply chains,
and our communities are learning and adapting to the changing pressures of urbanisation,
introduction of active travel, digital innovation, shifting lifestyle choices and culture change It c
feel like everything is in a state of flux.

The SuDS features described here are intended to simplify the deaisikimg processsocialise,
and demystify the language and methods, allowing our villaiges)s, and cities transition across
and learnjmplement,and experience the benefits they bring, at a pace that suits the decision
makers in these varied places, building consensus and confidence.

Whilst we are essentially talking about using nature to help provide climate resilience and add value
to our streets, and the techniques proposed are very simple, the applicatinatofe-basedSuDS is

only just becoming mainstream and as such each new feature that is introduced is slightly different
from the last and the industry is constantly learnimgovating,and improving with each new

project.

Because the features are at ground level there is the opportunity to observdarelopthe

features based on how they are performing, this might mean adjusting soil levels, changing the
planting mix or varyig the maintenance regime to achieve optimum resulis fact ongoing
monitoring of the performance of these features and sharing of knowledge is as important as
installing them in the first place.

It is important to note that there will always be room fionprovement,but the introduction of any
features will provide a betterment over the existingndition,and this should provide confidence to
anyone installing SuDS for the first time.

3.1 Aboveground Planters

This is a familiar, tried, and tested technique which comes in many forms and has been employed
and enjoyed by communities across the country, perhaps best recognised as a staple feature in the
Tidy Towns tool kit.

Planters are essentially plant pots or containers. They typically sit, or are fixed, bolted down, on top
of reallocated carriageway space/footpaths/any available permissibéee Plantersare mobile and
larger ones can be repositioned with lifting equipment to respond to the changing demands of a
space over time. Planters can be used to delineate paridgbsotect cycle facilitieand can be used

as modal filters, located in liveable neighbourhood tgpbemes

They are often easier to replant and maintain as they sit taller in the streetscape and are readily
accessible making litter picking or tending straightforward. They bring seasonal life and vitality to the
spaces they occupy, offering a home ifasects and small creatures.

For above ground planters for shrubs/flowers within the public realm pitegerred minimum
planter depth should be 900mm to allow for:

I 100mm drainage layer to base,
T 750mm soil medium/compost (or 700mm medium + 50mm muich),
T 5nYY WIENBSo2FNRQ (2 G2L3 2F LI I yiSN®


https://ennistidytowns.com/community-biodiversity-toolkit/

The preferred minimum width should be 9a@200mm or larger.The width can be reduced to
600mm where space tight but maintain minimum 90€L200mm lengthLowerthan 600mm
planters can also betilised butwill require more frequent irrigation and maintenance.

It isgenerallyrecommended to avoid trees in planters as they invariably die after a couple of years in
planters. If trees in plantersare a requirement, it isecommended to use theinimumsize for
above ground tree planters, which would be 1200mm x 1200mm x 900mm

la gAGK FEf 02@S 3ANRdzy R LIX I y i SNEDhaAnip@an ¢ 2 NI K Ay

System(or equal approvedand incorporating a hydrogel such Bsadleaf P40 the soill
medium/compost

While these attractive and versatile features add value to otherwise hard spaces, they contribute
little meaningful benefit to rainwater management or control, leavihgt work to conventbnal
drainage systems along with their growing vulnerabilities and inherent limitations.

Planters are versatile and can be used to create parklets as sindvigure3 below, on Douglas St,
Cork Cityor to provide protection to Active Travel corridasachasat Inns QuayDublinCityshown
in Figure4 , or asmodal filters such as the example shoviAigure5 which is atCovent Roath
Navan Co.Meath

Figure4 Planters provide protection togycle Lane at InnQuay,DublinFigure5 Modal filter at Convent éad, Ca Meath
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https://www.green-tech.co.uk/tree-and-planter-irrigation-systems/tree-and-plant-watering-systems/mona-plant-watering-system
https://www.green-tech.co.uk/tree-and-planter-irrigation-systems/tree-and-plant-watering-systems/mona-plant-watering-system
https://www.green-tech.co.uk/fertilisers/soil-conditioner-and-root-dips/broadleaf-p4-water-retention-granules
https://www.google.com/maps/@53.345729,-6.2749278,3a,75y,97.65h,69.98t/data=!3m6!1e1!3m4!1skrh3Qpiv49BlRfobEtX-OA!2e0!7i16384!8i8192?entry=ttu

Table2 below summarises some of the more common challenges encountered when installing
planters along with potential solutions to these challenges.

Table2 Planters Challenges and Solutions

Planters:

Are decorative containers in which plants are grown and can include wooden, ceramic, terrg
glass, or metal planters.

Challenges Solutions

Are relatively flexible and can be suited to fit inaage of

Avalilability of space
spaces

Planters should be too heavy to manually push over or shol
Anti-Social Behaviour be bolted down. Heavy planting medium used to deter
interference

When placing near junctions aisghoolsroad user visibity
should beconsideredandplanters should be placed away
from the road edge where possible. Visibiligguirements
should be calculated based on the guidance set out in Sect
4.4 of the Design Manual for Urban Roads and Streets

(DMUR3¥where appropriate.

Regulamaintenance tdnclude plantreplacement, irrigation
requirements, weeding, debris and litter control.

Impact on visibility splays

Maintenance

3.2Protectand enhancexisting greespaceanddeliveringnew.

Existing green space should ptectedwhere possibleor consideration should be made to

provide more spacwhen initially appraising options for the proje€rotecting existing green space

is a straightforward strategy and helps to reduce the amodmnwater entering the existing drainage
network. This means that when a project is brought forward and proposals include changes to
spaces, the changes include keeping as much of the existing natural permeable surface as possible
or, better still, providhg new.

Delivering new green space means removing areas of hard landscape and replacing them with
natural permeable surfaces. This will contribute positively to biodiversity and amenity and have a
beneficial impact in terms of surface water quality and qutgint

An example of where this approach has been successfully implementeddsiateville Road (R112)
carried out by South Dublin County Council. Gs froject new cycle infrastructure wasovided

within the carriageway and the existing verge was retained as green space. An image from Google
Street View is showim Figure6. Thedesign provided segregated cycling facilities while maintaining
the existing grass verges. The existing concrete kerb was removed and replaced with timber edging
along the existing edgef the grasvergesFigure8 below.

11


https://www.dmurs.ie/
https://www.google.com/maps/@53.303838,-6.3127699,3a,75y,329.71h,91.51t/data=!3m7!1e1!3m5!1sJgrHRoujlLPI9cIIUAK5PA!2e0!6shttps:%2F%2Fstreetviewpixels-pa.googleapis.com%2Fv1%2Fthumbnail%3Fpanoid%3DJgrHRoujlLPI9cIIUAK5PA%26cb_client%3Dmaps_sv.tactile.gps%26w%3D203%26h%3D100%26yaw%3D9.16697%26pitch%3D0%26thumbfov%3D100!7i16384!8i8192?entry=ttu

Figure6 Imageof recently implemented works at Templeville Road (R112), South Dublin

The image# Figure7 and Figure8 showthe construction sequence where the existing grass verge
was maintained.

Figure7 Original kerb milled and removed gffe.

12



Figure8 Construction and installation stage of the new kerb maintaigiregening.

A further example is shown Figure9 where new planting has been added$ean Mabermott St
also in Dublin.

Figure9 New Greening added or& MacDermottSt Lower

It will not always be possible to retain existing green space or delawrbut the opportunity
should always be eXxpred at options selection stag&able3 below summarises some of the more
common challenges encountered whirtorporating green space into the stresbng with
potential solutions to these challenges.
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https://www.google.com/maps/@53.354009,-6.2514138,3a,75y,71.31h,89.45t/data=!3m6!1e1!3m4!1sG7Vu5RxwI-iScVZMa1PAUQ!2e0!7i16384!8i8192?entry=ttu
https://www.google.com/maps/@53.354009,-6.2514138,3a,75y,71.31h,89.45t/data=!3m6!1e1!3m4!1sG7Vu5RxwI-iScVZMa1PAUQ!2e0!7i16384!8i8192?entry=ttu

Table3 Green SpaceChallenges and Solutions

Protecting Existing Green Space and Delivering New:

Green space is defined as any vegetated land or water within an @areanncludingparks,
I NRSyas>s OKAftRNByQa LXle | NBlFazx o

Challenges Solutions

It will not always be possible to protect existing green space
provide new, but it should be prioritised wherever possible.

Engagement with landscape architects at an early stage m3
identify opportunities that had not otherwise been considerg

Availability of space

No dig solutiongan be utilised to protect tree roots enabling
delivery of hard surfaces within tree ropones without
harming the tree.

Protecting Existing Trees

Figurel0 Below shows a no dig solution under construction at Blackrock Paitdin The no dig
solution ensures that the loads are laterally dissipated rather than transferred to the soil and roots
below.The walls of the system are perforated and when combined with the infill of clean angular
stone, this enables free movement of waterdaoxygenwhichensures nutrierg aresupplied to the

tree roots

FigurelO Shared path under construction using adig solution, Blackrock ParRublin.
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3.3Rain Gardens

Rain gardens are areas of planting that sit slightly lower than the level of the adjacent ground.
Rainwater is channelled overland to these features rather than directly to traditional road gullies or
channels.

The principles of a rain garden are illuséchin Figurell below.

Rainwater runs off hard surfaces into the rgarden

The water filters through the soil and drainage layer
Waterinfiltrates into the ground (where ground conditions perméhd
Water evaporates into the air from the soil or plants.

PR

Figurell lllustration showing the principles of a rain garden

Ideally raingardens would collect run bfrom the carriageway as this often contains the most
pollution, however even if only the footpath can drain to tfeén garderthis is a positive
intervention.

Rain gardens should ideally be designed to maximise the amount of water that can infiltcatied
ground beneath the rain garden as this relieves pressure on the piped drainage network, replenishes
groundwater and supports the baseflow in rivers.

The infiltration rate of the suisoil can be estimated by digging a hole to the equivalent depthe
rain garden (approximately 500mm) and filling it with water and then recording the amount of time
taken for the water to drain downlhe approximate infiltration rate of the saibin be estimatedby

15



dividing the depth (mm) of water by the time taken to drain down (hrs). If 500mm of water soaks
into the ground over a period oftours,then the infiltration isgood,and an underdrain should not
be required.The test should be repeated2times to understand the infiltration in saturated
conditions.

A more accurate method of measuring the infiltration rate of the soils is set diRih 36T BRE365

is the method of measuring the water absorption rate of the soil to determine if ground conditions
are approprige for infiltration/soakawaysFurtherfactorsshould beconsideredvhen proposing
infiltration such as:

- If there is any known contamination in the ground that the water might wash through
the soils into nearbyvatercoursesthen infiltration may not be sitable.

- Infiltration should not be permitted into existingad, andsub-base. Impermeable liners
should be provided where the new rain garden edges do not provide a barrier between
the rain garden and the sdbase or capping layer of the adjacent roa/pment.

16


https://www.ecomerchant.co.uk/pub/media/productattachments/files/productattachments_files_b_r_bre_digest_365.pdf

3.31 Key Design Components

The components dRain Gardens where infiltration is feasiblare shown ifFigurel2 belowand

over page

Figurel2 lllustration showing the components of a rain garden.

a)

b)

d)

Planting- certain types of planting are more appropriate as descriipe8ectiond of this
advice note.

Soils Whilst greater depths of soil can be benefit@mbptimise surface water
management ad provide a growing medium for plantthe focus of this document is on
the deliveryof cost effective, opportunistic SuDS intemtiens and as such in many
instances it will be necessary to keep the overall depth of construction to a minimum. A
absoluteminimum of 300mm depth of soil should be provided for shrubs and 200mm
minimum for wildflower or grasse#& 50mm depth of inorganimulch should also be
added to the top of the soillThetop of mulchshould be set lower than the level that the
water enters the rain garden (absolute minimum 50mm) so that water can sit on the
surface of theain gardenwithout spilling on to the roadThis gap between the top of
mulchF yR GKS f S@St 2F GKS NBFIR Aa NBFSNNBR (2
of attenuation in extreme eventghe greater the freeboard the greater the volume of
water that can be stored. Whilst standard topsoduld be used for rain gardetisis will

limit the performance of the system as the nature of the material generally would not
allow water to soak through it very quickigs such engineered soils would ideally be
used The specification of the soils isdiissed irsection 4.

Transition Layer or geotextile separation lagdo reduce the migration of soils into the
drainage layeF Y R A YLINR @S ¥ A f, & thhsilidn 2ayer o2 Ominixdafsalzi A 2 Y Q &
sand or grit should be provided above the drainagelayhere it is necessary to
minimise the depth of construction this layer could be replaced with a permeable
geotextile.

Drainage layer a layer of free draining, voided stone should be provided beneath the
soils. Where adjacent to a carriageway itdsommended that this material isla/pe B

Filter Material to TIlI Specification for Road Works ClausetBabwill provide structural
support to the existing pavements and new audgs. This layer should be a minimum of
150mm deep.

17


https://www.tiipublications.ie/library/CC-SPW-00500-03.pdf
https://www.tiipublications.ie/library/CC-SPW-00500-03.pdf

e) Edgingsthe rain garden will require new edgings to support the existing pavement.
Where next to a road a typical road kerb unit could be ybed next to a pavement a
pin kerb could be suitable whiclogld be installed flush. Kerbs should be installed with
gaps between kerbstones to allow water to flow into the raingarden. The gaps could
either be between every kerbstone with a minimum 100mm opening, or larger gaps can
be provided with a larger spaciadpng the kerb line. Larger gaps reduce the risk of
blockagebut increase the risk of erosion at the inlet as the flow of water is more
concentrated.

f) Inletss Where water enters the garden it is important to avoid the soil eroding. Erosion
can be controkd by providing an area of gravels or pebbles embedded in concrete to
Gol FFtS¢ GKS Ft2eAy3a gl GSNI A AdG SydSNa
need for erosion control as run off entry would be mdke sheet flow.

g) Overflow gully an overfow gully should be provided such that it can provide an
overflow in the event that the storm water exceeds the capacity of the rain garden. The
top of the gully grating should sit a minimum of 50mm above the top of soil and be no
higher than the level ahe inlet. The existing kerbside gully could be repurposed to
become this overflovgully,or a new overflow could be installed and connected to the
existing road drainage network.

Where it is not feasible to infiltrate all runoff then the rain gardensidt be lined with an
impermeable liner and connected to the existing surface water drainage network via a permeable
pipe that sits at the base of the rain gardeas illustrated irFigurel3 below. This is to avoid water
being held at the base of the rain garden and the soil being saturated for long periods which can
cause problems for the soil and the plants.

18
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Figurel3lllustration showing the components of a rain garden including underdrain and impermeable liner which should
be provided where infiltration is not feasible.

Technical details showing the components of a rain garden are included ApgiendixAto this
report and an indicativeypicalsection with dimensions is includé&dgurel4 below.

b) Soils

c¢) Transition Layer/geotextile
separation layer

d) Drainage layer

t

Figureld Typical section through laned/impermeable bioretention system (rain gardéngluding underdrain) with key
minimumdimensions.
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3.32 Key Design Considerations

Keyconsiderationdo make when delivering raigardensare listed below

1 Itis very important to provide a level differenffeeeboard)between the top of thenulch
and the inlet level Without this level difference the water will not be able to
straightforwadly flow into the raingarden and there will be no capacity for the water to
be held at the surface before it infiltrates. The soid mulchshould be set at the lower
level across its surface as any mounds or humps will limit capacity.

1 Equally importanto setting the soil levels lower than the inlet is making sure that the
level of the overflow gully is set above the soil level and no higher than the inlet level. This
is to make sure that the water can be stored mmp of the soilwithout entering the
overflow and to make sure that the water flows into the overflow before spilling out on
to the adjacent road surface.

f Inlets should be a minimum don YY GARS® ¢KA&a Aa G2 YIF{1S ad
blocked easily by leaves or litter.

1 Where the raingarde is constructed along an existing kerb line then inlets should be
providedat the ends of the rain gardeadjacent to the existing kerb to make sure that
any water flowing along the kerb line can enter the rgarden.

1 Where the existing ground is notigable for infiltration an underdrain should be provided
which connects back to the existing drainage network.

1 Any soils which are supporting adjacent pavements should be sufficient to provide
structural support. Generally organic soils should not begadower than the bottom of
the road build up or base of the edging¢here deeper soils are required then the kerb
bed could be increased in depth.

1 Provide an overflow gully connected to the existing drainage network or consider and
manage overland flows should the capacity of the raingarden be exceeded.

3.3.3Choosindocations for aingardens.

In the context of existing streetgin gardens are gnerally installed within the carriageway or to
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generally means that they are installed in areas which are less likely to contain buried utilities.

Specific oppdunities can arise where build outs radius tighteningre already proposed to

provide traffic calming or create gateways or modal filters.

A further benefit to providing rain gardens in the carriageway is that they must be located in areas
where surfae water runoff from thehard surfacess directed towards themin particular from the
carriageway, where possible, as this water will contain more pollutants that can be filtered out of
the water by the rain garderThis will generally coincide with exigg road gully positions and

means that either the gully can be repurposed as an overflow to the rain garden, or a new gully can
be installed with a connection to the existing gudlpe.

Where the intention is to repurpose an existing verge then conatttam should be given to the
location of existing gullies with a view to reusing the gpipeto create an overflow connection
where possible.

The illustrations below show typical locationsadiererain gardensvere retrofitted into an existing
street.
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Scenario X Raingardens can be providedthin the existing carriageway, ideally in the location of
an existing gully that can be adapted to provide an overfloar. parking spaces could potentially b
repurposed into rain gardens. It is importantpgoovide inlets along the existing kerb line to allow
water running along the face of the existing kerb to enter the feature.

Before After
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Scenario 2 Existing verges can be repurposed as rain gardens. The existieg gali be recated
to provide an overflowAlternatively, the rain garden could be designed to overflow back into the
carriageway gully.

Before After

Scenario 3, Rain gardens can be introduced at buildouts or radius tightetoifigrm part of a
traffic calming scheme or modal filtefhese features are often hard paved, but would provide ml
more value if planted.

Before After
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As well as retrofitting into existing streets rain gardens could be installed as part of more linear
Active Travel projects alongside new cyclimfgastructureas shown in Scenarios 4a and 4b below.

Scenariodac Where new cycle tracks are installed on carriageway then the existing verge coulg
repurposed as a rain garden to collect run off from the footways.

A5t

Scenariodbg If cycletracks can be constructed adjatto the footpath then this could allow
raingardens to collect surface water run off from the carraigeway as well as the footway. In thig
scenario the planting would also provide seperation between cyclists and motor vehicles.
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3.3.4Hydraulic Design Considerations

Provision of anyain gardenwill provide a betterment over the existing scenario. Makingia
gardenbigger (and therefore storing more water) increases the flood risk management benefit,
however this needs to be balant@gainst cost and availability of space.

Most of the pollutants are washed off roads and hard surfaces by the first 5mm of rainfall and as
such the rain garden should ideally be designed to treat this run off before it enters any overflow
structures. Tyfeally, a road gully has a catchment of 200m2 and as such 5mm of rain across that
surface would result in 1m3 of water; in heavy rain this amount of water may fall cd@ranute
period. Soils are discussed in more detabaction 4but if it is assurad that the water soaks

through the soil at a rate of 200mm/hr then this means that a 1@am garden (approximately the
size of a car parking bay and equivalent to 5% of the catchment area) could treat the runoff from
200m? of road or hard surfac&hisis illustrated below irFigurel5.

Figurel5 Typical Catchment area for a rain garden
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instdled, any size rain garden will provide a betterment of the exiting condition in terms of reducing
flood risk, treating the water, increasing the attractiveness ofgtreet,and improving biodiversity.

Further analysis could be undertaken to assesscdatehment and discharge rates and the quantity
of surface water that could be managed could be increased through introduction of deeper soils,
and drainage layer, and/or the introduction of proprietary crates below the rain gatdem.

scenario where annderdrain is required therhie benefits could be optimised through introduction
of flow control devices that restrict flosto a specific rate anthe rain gardens and associated
drainage layersould then be sizetb provide a specific level of attenuation, but this is considered a
more significant intervention than is covered by thidvice note
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3.3.5Working arounditilities.

Rain gardens can be installed as relatively shallow featdgesiminga 50mm freebard, 300mm of

soil and 150mm of drainage layer tigiiwesan overall depth of 500mr(excludingunderdrain) which

is little deeper than a standard pavement construction. Furthermore, as rain gardens will generally
be located in areas that were previouslygagewayor vergethere is a reduced risk of encountering
utilities infrastructure which is more often located within footpaths.

The usual measures should be taken to identify utilities when excavating within roads, including
obtainingutility providersplans, undertaking the necessagansand adopting methods of safe
excavation.

If utilities are encountered this does not mean that ttaén gardencannot be installed. The depth of
fill can be reduced locally to the duct or pipe such that the utilitiessnot affected, or the utilities
can be threaded through the featurgthis approach is illustrateitt Figurel6 below. All of this work
should be undertaken in consultation with the utility providersd early engagement is kdyyt in
real terms there would be no detriment to the asset and as suchethould be little resistance.

Utility providers may request a minimum easement for working around their asset and that it may
be worth attempting to form some sort of agreement for reinstatement should the asset need to be
accessed.

Figurel6 lllustration showing how rain gardens can be adjusted to work aratititles.
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3.3.6Case Studies

Some examples of where rain gardens have been installed oriud@@d projects inMountview
Road, Hartstown, Dublin 1&re shown irFigurel7 andon Rock Road, Co. DubimFigurel8.

Figurel7 Rain gardens installed in existing verge, footpath widerdduntview Road, Hartstown, Dublin 15

Theintroduction of rain gardens promoted sustainable drainage while also improving the aesthetics
of the existing school zone space. Although each rain garden was small in footprint, their
introduction reduced existing impermeable surfaces and in turn redticedate of rainfall entering

the existing surface water network. As rain gardens can be flexible in shape and deptivetiee

easily incorporated into the existing environment with no requirement for utility diversion. The rain
garden also served to aisurage vehicle drop off in this critical area, requiring parents and
caregivers to move their vehicles away from the school gatducing risk of injury to children and
improving air quality at the front of school.
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https://www.google.com/maps/@53.3910395,-6.4067377,3a,75y,65.6h,85.19t/data=!3m6!1e1!3m4!1s0alddtLL2AHulHxlofMnGg!2e0!7i16384!8i8192?entry=ttu
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https://www.google.ie/maps/@53.308784,-6.1960283,3a,75y,186.14h,46.47t/data=!3m6!1e1!3m4!1sp4h8yLbU6chAQ7vJonN49Q!2e0!7i16384!8i8192?entry=ttu

Figurel8Raingardens orRock Road, Co. Dublin

The replacement of the existing paved separation islant witain garden allowed for the
introduction of sustainable drainage into the scheme design. To maximise the effectiveness of the
raingarden a 'hit and miss' kerb was introduced to allow surface water enter the rain garden from
the carriageway, while retaing the existing drainage infrastructure to manage extreme rainfall
events. Minimal utilities were present in this areehichfacilitatedthe introduction of an increased
depth of engineered soil to ensure a good growing medium for pjamid allow forstorage of

surface water. The correct selectiofplantspecies was also critical to encourage quick growth and
coverage within the rain garden
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Table4 below summarises some of the more common challenges encountered when instaiting
garders along with potential solutions to these challenges

Table4 Rain gardensChallenges and Solutions

Rain gardens:

Are engineered SuDS solutions. They are used to cleanse the rainwater through physic
biological processes. Rainwater filters through the soil media and collected in perforated §
surface perforated drainageipes. Water is then conveyed to the systems.

Challenges Solutions
Raingarders of any size will have a positive impact in terms
the four pillars of SuDS. The bigger the feature the better af
often reclaiming a parking space in an urban environment W
achieve a reallpositiveresult.

Avalilability of space
If it is not possible to reclaim largeeas of roadspacethen a
verge could be repurposed or traffic calming features such 3
build outs could be constructed as rain gardens rather than
being hard surfaced.

Rain gardens should be located where rainwater will drain i
them. Thiscan bestraightforwardlyachieved in most instance
Topography by placing them at or around existing gullies. Where the strg
are steeper then bioswaldsefer to Section 3.%#with check
dams(small weirstan beused to manage flows.

It isimportant to understand what is below the ground befor
designing the rain garden and certainly before building it.
Simple investigations can be undertaken to identify whether
there are utilities present for example and the rain garden ¢
Existing utilities be adapted to awid these below ground constraints, for
example by making the rain garden construction locally
shallower, as described earlier in this document. Raiens
can be design/installed so that there is no impact to existing
utilities. Early consultation withtility providers is important
Where ground conditions are not suitable for infiltration ther
liner and underdrain can straightforwardly be introduced.
Rain gardens can generally be constructed with afkiiaots
that is not too dissimilar from that of a traditional highway,
kerbs,edgesand gullies.

Soils with a permeability of greater than 2100mm/hr may not
Availability of products always be readily available anchi#cessarya more standard
soil can be used. This will impactte hydraulic performance
of the rain garden, but a betterment will still be achieved ov4
the existing condition.

Ground Conditions
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3.4Bioswalegraingardens on a slope)

Where there is a fall along the length of the street and there is sufficient space to create a longer
feature, a valley can be created within the soil and planting which can channel water across the
planted surface to a desired location. Where water isvay@d in such a way the feature is generally
referred to as a swale.

As water will be encouraged to flow along the swale it is important to protect against erosion and as
such an area of gravel could be provided along the base of the channel cBeatkiiams (omweirs)

can also be provided, spaced out along the length of the bioswaleduce the rate of flow along

the channel, not only will this help with erosion control it will also retain water within the feature
allowing sediment to settle and watéo filter through the soilsldeally the height of check dams

should be limited to 200mm as such if the road has afafig its lengtlof 1in20 (for example) then

the dams would be spaced at maximum 2m centres. The dams could be constructed from edging o
pin kerbsand should be set slightly lower towards the centre of the swale to manage flows.

The principles of a bioswale are illustratedrigurel9 below.

Figurel9 lllustration showing the principles of a Bioswaleeds to focus on differences from rgarden.

An excellent example of a bioswale is thecy to Greemproject in Sheffield. Whilst this takep

significant spacen planthe principles could be straightfevardly transferred to smaller featuret
necessarySome of images of this project are shown below, before and after the planting
established The check dams can be clearly seen at regular centres along the length of the structure.
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Figure21 Grey to Green with established planting (image credit Greenpeace)
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Figure22 Grey to Green, Sheffield (image credit Nigel Dunnett)

Bioswales are very similar to ragardensput Table5 below summarises some of the more common
challenges encountered when installihgpswalesalongwith potential solutions to these challenges.

Table5 BioswalesChallenges and Solutions

Bioswale (BS):
Are vegetated shallow landscape depressionsyHne designed to capture, treat, and infiltratd
surface water runoff as it moves downstream
Challenges Solutions
Bioswales should be located where rainwater will drain into
them, where there is a mild slope (no greater than 1:20).
incorporating check dams can also help to slow the flow of
water. Bioswales work best when installed in car parks, alof
roadways and footpaths or as an enhancement to the natur
or existingdrainage swales.
Where ground conditions aneot suitable for infiltration then a
liner and underdrain can be straightforwardly be introduced

Topography

Ground Conditions

3.5SuDS Tree Pit

Rain gardens can be combined with street trees to create a SuDS tree pit. Introduction of a tree
requires an increased depth of excavatenmd consideration as to the structural performance of the
soils where they fall within the structural zone of influence of the road pavemé&ngg pits can
either be constructed using structural soils which would support the adjacent road pavement or
deep concrete retaining features can be installed between the tree pit and the carriag€igaye

23 below illustrates the principles of a SuDS tree [pitrtherproduct informationcan besought

from GreenBlue UrbanArborFlowand TDAGTrees in Hard Landscapes.
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https://greenblue.com/gb/products/arborflow/
https://www.tdag.org.uk/uploads/4/2/8/0/4280686/tdag_tihl.pdf

Figure23 The principles of a SuDS tree pit

Some of the challenges associated with delivering SuDS tree pits are li$&lolet below along

with potential solutions.

Table6 Tree pits Challenges an8olutions

SuDS Tree Pits (TP):

Tree pits are constructed to attenuate Surface Water runoff by exploiting the natural void w
the tree soil rooting zone and is contained within an underground tree pit

Challenges

Solutions

Availability of space

The ideal soil volume for a tree pit will dependenton the
species of tree as such it will often be possible to select treq
suit the specific conditions and below ground constrairige
GreenBlueUrban Soil Volume guide

Structural Performance

As the tree pit and soils will need to be deeper than the
adjacent pavement the structure consideration should be gi
to ensuring that the road is properly supportegtructural soils
can be utilised which have low organic conteninterlocking
stone

Root protection

Root barrier systems should be utilised to control the directi
of root growth and mitigate the risk of damage to adjacent
structures and utilitiesGreenBlue UrbanRoot Management
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3.6 0Other SuDS Features

Whilst thisadvice noteF 2 Odza Sa 2y f26SNJ O02a0 a2l NIldzyAadaaros

more potential features that could be adopted which can provide enhanced benefits in terms of
surface water management in particular. Some of these are summarised below:

3.6.1Engineeed bicretention systems.

Rain gardens can be utilised in conjunction with flow controls to attenuate large volumes of water
and significantly reduce the rate of surface water entering the drainage network.

This system requires an orifice plate or vortex flow control device to be provided prior to outfall
which restricts flows to a specified rate. This leads to water backing up within the system which is
then stored either within an increased depth of draiedgyer,soils,and freeboard or in proprietary
structures which can sit beneath the drainage laykhe typical detail below is taken from a project

on which infiltration was not feasible and surface water discharge through the underdrains had to be
restricted to greenfield run off rates. This resulted in the drainage layer being up to 1m deep in some
instances to provide sufficient attenuation for the design storm event.

©150mm PERFORATED CARRIER DRAIN

NVERIONPREEMDOOMERT WRAPPED IN GEOTEXTILE - TERRAM ROOTGUARD OSA

PLANTING AND GROWING MEDIUM -

TO LANDSCAPE ARCHITECTS ~ FILTRATION GEOTEXTILE, TERRAM T1000 OSA
SPECIFICATION
~ 1mm THICK IMPERMEABLE GEOMEMBRANE
TYPE 3 GRANULAR MATERIAL - KERBS WITH GAPS AT REGULAR

INTERVALS TO ALLOW SURFACE
KERBS WITH GAPS AT REGULAR WATER INFLOW
INTERVALS TO ALLOW SURFACE

WATER INFLOW

VARIES

Figure24 Typical Detail of an engineered bioretentgystem(Rain Gardenvith flow control)

3.6.2Tree pit with Stockholm System

It is common to see trees in urban/hard landscaping struggling to thrive. There are several reasons
for this, however the most commamasonis because the tree does not have adate access to
NE20GF6fS a2Afta 2NJ R2y Qi NBOSAGS Sy2dzZaK g (SN
the full benefits they capotentially offer to the urban area.

The Stockholm System provides practical and effective solutions foriptatrees in areas of hard

landscapeWhen using théStockholm System'$tructural support is provided through large
interlocking stone and the voids in the stone are filled with organic matefliakse solutions
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https://stockholmtreepits.co.uk/assets/downloads/tree-pits-with-structural-soils-practice-note-V1-4.pdf

potentially provide the opportunity to extend the tree pit width into the footpath and carriageway
due the stiffness/bearing capacity provided.

Further guidance on this approhaan be found on thérees and Design Action Group websitel

[N

NE S

[ e

the images below show the system being instaisdpart of the Luas wksinh Q/ 2 y y St f {
Dublin.

Figure25{ 12 O1 K2t Y GNBS LIAG aeadSY dzyRSNJI 02y aiNHzOGA2Y Ay hQ/ 2yy!

Figure26 Completed scheme for the Stockholm tree pitsysteyi h Q/ 2y y Sttt { iNBSG 5dzof Ay
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3.6.3Tree pit with proprietary crate system

An alternative to structural soils within a tree pit is a proprietary crate sysidra.crates provide
structural support and are filled with organic soils which can be specified to suit the species of tree.
The crates are backfilled with structural soils to the landsdapelD K AsfieSif@atih r topped it
400mm type hardstanding (to be specified dependent on the locati@hg system can be designed

to perform a SuDS function and store a predetermineldime of water.

There are numerous suppliers of such systems that can provide design support. An example of this
approach is shown iRigure27 below.
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Figure28 Temple Bar Square improvement scheromate systemVork In Progres
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3.6.4Permeable paving

Permeable paving surfaces can help to collect and filter water at source as water filters through the
paved surface into the permeabdribbasébefore infiltrating into the ground or discharging to the
sewer.

Reinforced grass

Whilst permeable pavements dwt often contribute positively in terms of amenity and biodiversity
reinforced grass systems consist of concrete or plastic grids filled with soil such that the planting can
accommodate some vehicle loadirighese systemare often used in car parks or
emergency/occasional access trackigyure29 below shows car parking bays surfaced in reinforced
grass.

Figure29 Car Parking using reinforced grass. Figure30 Permeable asphalt cycle path with raingarden
Permeable asphalt

Whilst permeable asphalt is generally not as smooth as traditional asphalt surfazas bie
installed over a reduced fines silaseto provide long continuous sections 8DS attenuation.

Where budget permits then the cydeackcould potentiallybe constructed along with rain gardens
to create a continuous, composite feature with the reduced finesisade forming a continuation of
the drainage layer beneath the raingken. Any water that lands on the surface can pass through it
and be stored within the subase before infiltrating into the ground or being discharged to the
drainage network at a reduced rat€his approach idlustrated inFigure29 above.
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4. Enabling SuDS to Thrive

4.1 Suitable Soils

Ideally a soil should be specified which has a minimum permeability of 200mm/hr. This provides an
adequate drainagéunction. Engineered SuDS sdile available or soils can be mixed on site.
Generallya mix of 566sand, 30% topsoil and 20% compost can achieve sufficient permeability
whilst providing sufficient nutrients for plant growth.

Standard topsoil can be uddor raingardens anavill often provide a more nutrient rich medium for
plant growth, however this will limit the amount of water thean be managed as the nature of the
material generally would not allow water to soak through it very quickly.

The greger depth of soil that is provided the more beneficial it will be in terms of surface water
management and providing a growing medium for plantiéig.absoluteminimum of 300mm depth
of soil should be provided for shrubs and 200mm minimum for wildfloweyrasses.

A layer of inorganimulch as an inorganic material, crushed radkippingsand decorative stone.
Bark mulchshould not be used atis leads to issues with the mulch floating in saturation events
and carrying/holding debris and potentially clogging overfowflowing back onto the public road

4.2. Plantingfor successful SuDS

SuD&an be incorporated into urbasuburbanand ruml design to collect and discharge surface
water run-off and to enhance the environmental performance of the overall project. The optimum
performance of SuDS infrastructure will be determined by the appropriate selesfiegijfication,

and maintenance gblanting.

4.2.1 Suitabl®lanting SpecificationGeneral design criteria, planting

design objectives

The planting and landscape design should increase the biodiversity and soften the existing built
form.
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Figure31 Public Realm scheme benefittifigm Innovativeuse ofSuDS.

To create landscapes which provide an innovative us@BS3nd promotes an environmental
approach to both design and use of the space.

1 Create attractive, and where possible interactive schespeific to each location.

To provide yearound seasonal interest

To meet the function of the enhancements as set out by thesecific context.

Plant selection will be compiled based on a right plant right place principle.

Taking local area and natial action plans on biodiversity and pollination into account.

—m —a _a _=a _»a

Plant characteristics height, growth and seasonality need also to be considered to ensure
that safe line of sight for vehicles and pedestrian clear views will be maintained.

Figure32 Examples of seasonality of a planting scheme inSSscheme

It is important that the plant schedule for each project is considered in depth, and compiled on a
site-specificbases, taking the context, existing soils, locat@mmditions,and function into account.
Where possible ecological context, local biodiversity and enhancement plans should be referenced.
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The plant characteristics should be suitable so as not to obstruct safe lines of sight for vehicles at
gateways and jun@ns.

Form should follow function, shrub planting can be used to provide a colourful dynamic and
naturalistic space in standard andCES planting beds, low to medium level ornamental grasses
provide movement texture and seasonality suitable again for IS and standard planting beds.
Seasonal herbaceous plants will provide biodiversity, a rich source of pollen and nectar, colour
seasonal interest and variety to planted spaces along with scent, texture and movement offer a
wider sensory experience for gestriansrefer to Figure33. Trees offer structure, scale, seasonal
interest,andcolour.

Figure33 Miscanthus Grass with Hemerocallis

Ideally a planting schedule for each location piifivide a yearound level of interest, utilising the
seasonality of the selected planting mix.

It is then important that the seasonal nature of planting schemes is conveyed to and understood by
the client and local community. Informative temporary signagplaining the planting mixes with
graphics and seasonality can help to align perceived expectations with the natural cycle of planting
schemes.
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