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LAWPRO Role authorities to protect and restore good water quality in our rivers, lakes, estuaries,
ground and coastal water through catchment science and local community
engagement.

Working with different sections of LAs Ji NATURE-BASED SOLUTIONS &%
e-g., plannlng, englneerlng, enVIFOHment, ﬂ TO PROTECT AND RESTORE URBAN, RURAL, CQASTLANDRIVERINEENVIRONMENTS
biodiversity to develop best Natue -
based Solutions (NbS) practice for Irelangs: =
Working with DHLGH and other |
government departments bring LA
feedback forward and develop policy T E—— e ey ey g
Develop training with professional bodies @ B vrcio™ o [P o caro o e o e ;??"“"‘f*“‘_"‘““’"““"t“‘“ 5
and practitioners ‘ -
Work with CAROs, biodiversity officers
and public representatives

Strong community (Community Water
Officer) and science focus

Funding for NbS demonstrator exemplar
projects & NbS delivery by Communities
via the CWDF

o e

ENGINEERS &
IRELAND

} Two Day Natlonal Conference
Dundalk Institute of Technology
4"‘-5‘h June 2025

Sl thic cowse wil provide Town Centre Fiest (TCF) teams: traieing 10
better mtegrate NbS into their settiement plans. and projects, and
sugpport the defivery of Local Autherity Cimate Action Plans and

G CENTRE 8TH & 9TH OCTOBER 2025
CASTLEBAR TRAINING CENTRE  10TH OCTOBER 2025
BALLYCOOLIN TRAINING CENTRE  16TH OCTOBER 2025
BALLINCOLLIG TRAINING CENTRE  7TH NOVEMBER 2025

REGISTRATION: TEA & COFFEE 9.00-0.30AM. CLOSE 16.00AM. LUNCI | PROVIDED.

werdis @) GMA  MrCloy™

CONSULT WITH THE NATIONAL TCF OFFICE FOR DETAILS OF
VENUES AND DATE ASSIGNED TO YOUR LOCAL AUTHORITY.




Context for Nature-based Solutions (NbS)

Urban Stormwater Management &

1.Historicallyg get water off site as
quickly as possible 4:

2.Combined sewers designed for small |
populations & more permeable
surfaces

3.Now many combined sewers have
Inadequate capacity

4.Sewage treatment plants dealing withjgs

Example of Stormflow impact on Clashawley River,

I|g htly contaminated water | P Fethard, Co. Tipperary during low flow river water
unnecessary SR U e _ | ve]s_ afteralocallsed shower of rain in 2019.
5.Storm overflows = great pollution risk e " s b
6.Climate change will exacerbate the |
above




Table 2. Sources of pollutants released by vehicular traffic in urban areas.

Context for Nature-based Solutions (NDS) | —

Vehicle operation

Exh 5 and

Catalytic converters Rh. Pd, Pt Rauch et al. (2005

Stormwater 7 First Flush

Vehicle wear

Tires

Tire studs

Brakes

BRAKES

MICROPLASTICS
RUBBER PARTICLES

Body paint

Wheel balance s

HEAVY METALS Commercial car Pb, Cd, Cr, Zn Sorme et al. (2001)

washing facilities Phthalates, NPs, Bjdrklund {2010}
NPEQs

Road abrasion

vy tires (non- TSS n and Yousef (1991 7; Van Duin et al
d and studded)

PAHS

Microplastics gL orton et al. (27b);

Muller et al 2020. The pollution conveyed by urban runoff: A review of sources.
Science of the total environment. Vol 709.




Context for Nature-based Solutions (NbS)

Stormwater i First Flush
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Naturebased solutions and Urban
Sensitive Design also offer opportunities
for
$icoustil A River Restoration
Transitional A Deculverting / Daylighting*
g A Reconnecting hydrological pathways
— (via RMP process)

A Large scale integration into public
spaces

F WwA @S NI Gtlte prbcks3 &f tetholidlgQ river
or stream from its buried or piped state and
restoring it to an open, abosground channel, often
in urban areas

Whilst the focus will be on , NbS projects can also address Pressures on
In the urban environment (both greenfield and brownfield sites)



Context for Nature-based Solutions (NbS) - Climate Action /

MIQQ'QHIQ\% areverly reliant on conventional piped system®uring downpours theapacity of these
drainage systems can be overwhelmedusing pluvial flooding

A Rainwater Management using NbS measures or interventions can help to manage the effects of increased or

high-density rainfalldue to Climate Change within (1) existing settlement, (2) proposed future expansions of
settlements or (3) development / regeneration zones

A NbS Climate Adaption & Mitigation Measures and Interventions can contribute to climate resilief@n urban
catchment regardless of size

Climate Action Plan
2024
Help manage flood risk ‘
a,a "‘

Climate adaptation
and resilence

SETVRNG TRE STENE FOR CHING CALEN
Lovvammaet ot Chmame Actn
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Nature-based
Solutions leverage
nature and the
power of healthy
ecosystems to
protect people,
optimise
infrastructure and
safeguard a stable
and biodiverse
future.

Flood & Civil (www.floodandcivil.co.uk)
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Context for Nature-based Solutions (NbS) T National Planning

National Policy Objective 79

= AIT1EVWOT K National Policy Objective 80
] — T R
Government of Ireland Framework ] jet
. Support the mtmﬁmng Of existing pollution risk through the use of nature-

environments to cater for surface water run-off
through the use of nature based solutions.

based solutions and sustainable drainage
systems, including the retrofitting of existing
environments to support nature based
solutions.

National Planning
Framework
First Revision

National Policy Objective 77
Enhance water quality and resource management by:

Ensuring that River Basin Management Plan objectives are fully considered throughout the physical
planning process.

Integrating sustainable water management solutions, such as Sustainable Urban Drainage (SUDS), non-
porous surfacing and green roofs, and nature based solutions, to create safe places.

National Policy Objective 82

Integrated planning for Green and Blue Infrastructure will be incorporated into the preparation of statutory
land use plans while maintaining ecosystem services and ecosystem functions and conserving and/or
restoring biodiversity.

Under the NPF the Government will support:

Green and Blue adaptation including nature based solutions which seeks to use ecological
properties to enhance the resilience of human and natural systems in the face of climate
change, such as creation of green and blue spaces and parks and waterways to enable better
management of urban micro-climates.



Context for Nature-based Solutions (NbS) i Sustainable Development
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Mainstreaming Nature-based Solutions (NbS) - Guidance Documents

Figure 4.3: Rain garden schematic - Cross Section

DMURS Advice Note 5

Urban 232'3: gf]‘;";f;::; 1 Developed with Department of |
Transport’ NTA’ LAWP RO and “C"Ve"M‘PfOJeﬂ-i3'0085'“"8“%m infrastructure as shown in Scenarlos 4a and 4b below.
DHLGH water and planning unit

1 Build in Naturebased Solutions
Into streetscapes

Greening and Nature-based SuDS for ﬂ Use Natu rdjased SOIUtlonS to

Active Travel Schemes

Improve place making

aesthetics, traffic management ¥
1 Clear before and after N e e e

visualisations ‘
1 NB: DMURS top tips in what to

and what not to dogee
91 Y2YYyQOa @t ARS

scenario the planting would also provide seperation between cyclists and motor vehicles.
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Mainstreaming Nature-based Solutions (NbS) - Guidance Documents
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Chapber & containg warked axarmpias and case studias of Traditional and MB35 Urban
HEfEFE noce Drzanage Dasif ne saross diffarant developmant typologies at & vanaty of scales. Thags
ghould be réad in conjunction with the Nature-bagad Solutions Toolbox (Chapler 3, pi3-22)

Foreword
NbS Case Study Examples
1. Introduction 1 1 Small Edge of Town Development
11 Purpose & context of the Nature-based Solutions (NbS) guidance document 2 2 Large Urban Mixed Residential Development
12 Climate Change, the Water Framework Directive (WFD) & the United Nations ,
Sustainable Development Goals (UN SDGs) 3 Urban Educational Development
13 Policy & Legislative Context 4 4 Urban Infill Commercial Development
14 What are Nature-based Solutions (NbS)? 5 5 Urban Public Realm Development
Small Urban Residential Infill Development
2. Design of Nature-based Solutions 7 _
21 Integrating NbS info development proposals 8 Urban Link Road Development
2.2 Nb3 Design Parameters 9
_____________________________________________________________ . 5. Management of NbS 39
3. Nature-based Solutions Toolbox 13 51 Maintenance and Management of NbS 40
31 Filter Drains 14 52 Conditioning of Planning Applications 41
32 Swales 15
33 Bioretention Systems 16 6. Health & Safety Risk Assessment 42
34 Tree Pits 7 6.1 Health & Safety Risk Assessments 44
35 Detantion Basing 18 i
36 Ponds & Wetlands 19 Appendices 47
37 Green & Green-Blue Roofs 20 | A, Guidance Document References 48
38 Proprietary Reinforced Grass Systems 21 | B.  Water Quality 49
39 Holistic Design and Collaboration Flowchart 22 | C.  Groundwater Protection Matrix Responses 50
----------------------------------------------------------- : D.  Mature-bazed Solutions Methodology 51
E.  MNature-based Solutions Maintenance Schedulas 5B
F.  Mature-based Solutions Checklist 64



i Design Sources:

CIAlA Suls Mamnual 2018 - Chaptar 17

i CIRMA Guidance on the construction of SuDS |(CTE8) - Chapter 30

i Advios MNobe 5 Road and Strest Drainage using Mature-bagad Solutions - Design

" Diefinition: Shallow vegetsted
channels designed pringipally to |
corneey and treat runoll §

NbS Toolbox

There are three major swale variations - the

Swale is a shallow vegetated channel. A Dry Swale
is a Conveyance Swale that has the addition of a filtar
medium and underdrain system. A Wet Swale is a
Conveyance Swale, designed to deliver wet and/or
marshy conditions at the base.

Key benefits:

» Well suited to managing pavement runcff as a result of
their linear design

» Provides interception storage volumes

» Used to integrate attractive vegetated corridors into
streetscapes

» Can be adapted to natural overland flow paths to provide
direction for runoff

» Pollution and blockages are visible at the surface and
are eagily dealt with

» Minimal difference between maintenance requirements
for a swale and a general landscape feature and, as
such, maintenance can be incorporated into existing
general landscape maintenance regimes. Where a Dry
Swale is used it reguires no additional maintenance
over the case where a separate landscape and
drainage maintenance strategy is in place. Maintenance
requirements for a Wet Swale are lesser than those fora
DCry Swale.

» Reduce the urban heat island effect by providing
cooling via the return of moisture to the air through
evapotranspiration from vegetation.

Key considerations:
» The shape of the swale has an impact on its function,
typical design practice is to provide a trapezoidal or

parabolic cross-section as these offer good hydraulic
performance and are the easiest form to construct and
maintain

The longitudinal slope of any swale should be
constrained to between 0.5-3%, where slopes are
greater than 3% check dams should be incorporated

to ensure efficient use of storage space and to slow
runcff velocities. Where runoff velocities are greater than
recommended standards, permanent reinforcement
matting ground protection should be considered

Swale depths need to be considered against side slopes
to engure the NbS feature doesn't pose a hazard. The
normal maximum swale depth is 400-600mm

The bottom width of a swale should generally be
betweaen 0.5-2m. Where widths are greater than

2m, the use of flow dividers (separates out flow) and
flow spreaders (uniformly disperse flow) should be
considered to prevent flow channelling (constraining
flow t0 a8 concentrated area)

Rizks/Constraints:
» Difficult to incorporate into dense urban landscapes

sl
DI e
-
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Manual for Urban Roads and Strasts

Figura & Dry Swale - Min Ryan Park, Weshond

#2: Swales

Ses Chaptar 4 (p23-37) for case studies
showing the NDS Toolbox vsed across
dileram typologies of developmeant at a |
varigty of scalas

Ecologist or Landscaps
where space is limited Architect to advise on planting
» Requires check dams when on a steep site. Generally,
not suitable where longitudinal slopes are greater than
10% even with the addition of check dam Typicaly 400-

1 it ittty mtl ettt .~ L
Soman - n

G
T

e ey
B

S0mm deep compact sand bed  TYPically 0.6-2m

Fijure & Typical Weat Serale Datail




4.1 Small Edge of Town Development NbS Case Stu dy | Traditional Approsch Key
— Examples :_ﬁ%mwm[mwmi

The development typology is a residential
site of a traditional cul-de-sac style design.

The proposals comprise of 33 homes with
Jront and rear gardens and a central green
area for multi-amenity use.

The site is located just over 15minutes
walk from the centre of town.




MBS Approach Key
;" EBioratention Systems

Dietention Basina

Froprietary Reinforced Grass Systams

r______\

I Refer to Appendix D (p51) which explores the
methodelogy behind this Case Study in detail.

| S

Site area

Total site area: 1.63ha

Total permeable developmeant areac 0.68ha
Total imparmeable devalopment araa: 0.87ha
Urban creep allowances: 1059

Toal imparmeable area modellad for storage:
1.0Tha

mAfm® catchmeant storage coafficiant: 0LDS

Astenuation storape
Total required attenuatione 502m?
Toal attenuation provided: 510m?

Water quality
Pollution hazard indices

» Land use: individual property driveways,
residential car parks, low traffic roads and
mon-rasidential car parking with infrequent
changa

» Pollution hazard leveal: low

» Total suspended solids (TSS) meatals;

carboms: 0.5; CO.4; 0.4
MBS mitigation indices (TSS; matals;
hydrocarbons)

» Bioretention undarlain by a sail with good
contaminant attenuation potantial of at least
200mm in depth: 08; 0.8 0.8

» Total Suls mitigation indicies = pollution
hazard index (taking into account MBS traing)

Site is conzidered to adequately deal with
polution risk

Hiararchy of Discharge

= 1. Infiltration
Custarmany sedimeants - gravels derived from
limeatons == infiltration is likshy 1o ba viable.
Consarvative infiltration rate assumed:

1.08myThr

NbS Case Study Examples

MNbS Approach
(Outline Design)

Type A, Total
Infiltration

e ———————
-



4.4 Urban Infill Commercial Development

NbS Case Study Examples; Tracktarsl Appromch ey

Sizec 28 x 26 x Tm
The development typology is an infill .
commercial development

1
I
I
! Fiped Drainage {(underground) |
1 - 1
I I
Volume: B89m? . '%& Artenuation Tank !
LY o
—a | — —[
) = — __—___f'-"‘—— = m— =
The proposals comprise of two single [ |_ —31/ 11
storey commercial buildings with a lavger
retail unit identified for supermarket use. —
. J
The development includes a car park for /
retail use and is located within the extents o
of the town centre | V! Surfece Water Sys
II I|
V
|__J|

- | I Eg .
=\ s -
= ——
— :
— k
— L] <
'%___% # ' Discharge into foul sysiem
1 - - ' which discharges into
'|]____J_'| | / ) Combined Sewer Metwork
=,
"u______l'.__ —
b -
|J|||/T'|||||||l.4L/|\
Flow Control Manhaies
30 ol 88

; Traditional Hard Approach # L

Implamentaticn af Usban Neture-basad Solutions



NbS Approach Key

T 2

Site area

Total site area: 1.16ha

Total permeable development area: 0.13ha
Total existing highway catchment area: 0.11ha
Total impermeable development area: 0.92ha
Urban creep allowance: 10%

Total impermeable area modelled for storage:
1.01ha

m*/m? catchment storage coefficient: 0.14

NbS Case Study Examples

Attenuation storage
Total required attenuation: 1,369m?
Total attenuation provided: 1,370m?

Water quality
Pollution hazard indices
» Land use: commercial yard and delivery areas,
non-residential car parking with frequent
change, all roads except low traffic roads and
trunk roads/motorways
» Pollution hazard level: medium
» Total suspended solids (TSS); metals;
hydrocarbons: 0.7; 0.6; 0.7
MbS mitigation indices (TSS; metals;
hydrocarbons)
» Swale: 0.5, 0.6,0.6
» Bioretention system: 0.8; 0.8; 0.8
» Permeable pavement: 0.7, 0.6, 0.7
» Total SuDs mitigation indices z pollution
hazard index (taking into account NbS trains)
Site is considered to adequately deal with
pollution risk

B A Type C, No

\Jiﬁ ’ r Infiltration

Hierarchy of Discharge

» 1. Infiltration
Quaternary sediments - urban == infiltration is
unlikely to be viable.

» 2. Discharge to surface water body
Mo suitable surface water body present within
the vicinity of the site

» 3. Discharge to the public surface water sewer
Discharge into existing sewer at greenfield
runoff rate: 2.801/s

Flow controlled manhole

NbS Approach

(Outline Design)



Mainstreaming Nature-based Solutions (NbS) - Guidance Documents
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https://www.gov.ie/en/publication/93f67-rainwater-management-plans-guidance-for-local-authorities/

Mainstreaming Nature-based Solutions (NbS) - Guidance Documents

Ralnwater Management Plan Guldancq:ollow the water Local Knowledge is important

1 Management of stormwater as it moves across
urban areas

1 Maps out the process and identifies data sources

1 In support of settlement plans irrespective of
scale

f Important in understanding of cloudburst
scenarios

1 Use existing maps and data
1 Work off local knowledge

1 Identify preferential flow routes based on
topography and informed by the above

1 Maps out the process and identifies data sources
1 Should direct planning, brownfield site retrofits

1 Key to protecting Combined Sewer networks and
minimising overflows Least Preferred Measures / Options

Preferred Measures / Options

= o — w0 = e L



Mainstreaming Nature-based Solutions (NbS) - Demonstrators

Rain Garden Arcadia Retail Rakkhlone



