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Surface water runoff management in ROI
SuD&, Sustainable urban Drainage Syste
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Example of Water Quality in an urban setting

Yellow = Moderate Water quality
Brown = Poor Water quality



Conventional pollutants
TSS
Nutrients (N, P)

Metals associated with
traffic (Ba, Cd, Co, Cr, Cu,
Mn, Ni, Pb, T1,V, W, Zn,
Zr)

Trace organics (mostly

priority pollutants)

PAHs

Pesticides

PFCs (perfluorinated
compounds) or poly-

fuorinated chemicals

Xeno-estrogenic

compounds

Mdller et al 2020. The pollution conveyed by urban runoff: A review of sources. Science of the

Specific source

Wehicle operation

Exhaust gases and
particles

Catalytic converters

Wehicle wear

Tires

Tire studs

Brakes

Engine and vehicle body

wear
Body paint

Wheel balance weights

Wehicle washing

Commercial car

washing facilities

Road abrasion

Abrasion by tires (non-
studded and studded)

Pollutants rel d

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

Hydrocarbons, PAHs,
NOx, Ni, BTEX

Rh, Pd, Pt

TSS, Cd, Cu, Zn, PAHs,

microplastics

W

TSS, Cd, Cu, Ni, Pb, §h,
Zn, PAHs

Cr, Ni

Pb

Ph, Fe (steel), Zn

Ph, Cd, Cr, Zn
Phthalates, NPs,
NPEOs

TSS

PAHs
Microplastics

Markiewicz et al. (2017); Brinkmann (1985); Huber et
al. (2016}; Kayhanian (2012} Duong and Lee (2011); Lin
et al. (2018b)

Rauch et al. (2005)

Muschack (1990); Councell et al. (2004); McKenzie et al.
(2009); Legret and Pagotto (1999); Kose et al. (2008}
Horton et al. (2017a)

Huber et al. (2016)

McEenzie et al. (2009); Hjortenkrans et al. (2007);
Markiewicz et al. (2017)

Gupta et al. (1981); Ward (1990}

Kayhanian (2012)

Root (2000); Bleiwas {2006)

Sorme et al. (2001}
Bjorklund (2010)

Hvitved-Jacobson and Yousef (1991); Van Duin et al.
(2008)

Lindgren (1996

Markiewicz et al. (2017)

Magnusson et al. (2016} Horton et al. (2017h); Vijayan
et al. (2019a)

total environment. Vol 7009.




Road runoff Is extremely toxic

After a storm, water often runs off of impervious urban surfaces
directly into aquatic ecosystemBhis stormwater runoff is a
cocktail of toxicants that have serious effects on the ecological

Integrity of aquatic habitats.Young et al 2018. Nature Scientific
Reports
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Toxic road runoff Kills adult coho salmon in hours, SCIENTIFIC REPORTS

study finds

Article | Open Access | Published: 12 February 2018

Urban stormwater runoff negatively
impacts lateral line development in larval
zebrafish and salmon embryos

Alexander Young, Valentin Kochenkow, leniter K. Mcintyre, John D, Stark & Allisan B
Coffin B2
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Practical example

Clashawleyiver, a tributary of Rive3uir

in Fethard Village, Co Tipperary. Importan
habitat for white-clawed crayfish. Crayfish
plague has wipe out most of the
population, but eDNA and visual
confirmation of crayfish in this tributary
Sept 2022.
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Example of Stormflow impact dblashawleyiver,
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Example of no treatment from
road hard surface into SPA
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We need to be thinking
about primary, _
secondary and tertiary
routes also. 11/09/22



Nature base®uDS

Control the quantity Manage the quality of
of runoff to the runoff to prevent
pollution
= support the management of
flood risk, and

* maintain and protec/
the natural water

cycle

Support Climate

adaptation and
mitigation
-resilience

Create and sustain Create and sustain
better places for better places for
people nature

Figure 3: The four pillars of SuDS design The SUDS Manual (C753) 2015)



Sustainable urban Drainage SystetwdXp

Green roof

Street drainage

Permeable surfaces
Swale Courtesy Dun Laoghaire Rathdown CoCo, E. Carroll & J. Craig
Green (planted) roofs Bioretention SWALES

Water butis .
Detention basin ;

Retention pond

Urban Agricultural allotments
Re-contoured floodplain
Constructed wetland

Effectively grassed drains — but wide and mostly dry
* Vegetation percolation and/or drainage layers

Permeable pavements
Ponds/wetlands P |

Shallow side
slopes
Erosion
protection
Amenity and
Biodiversity

* Attenuation/storage and treatment
« Structural design required o=

The Planning System and Flood Risk Managemeénitidelines for Local Authorities. DOEHLG & OPW 20



HOUSES use different strategies to collect,
infiltrate, and cleanse rainwater.

- splashblocks

- rocks

- furrows or channels

- stormwater pop-ups

- planted depressions (raingardens)

T
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-yard drains :
I

stormwater
pop-ups release
water into the
yard

~

l HOW HIGH POINT DRAINAGE WORKS TO RECHARGE OUR GROUNDWATER AND PROTECT THE CREEK l

STREETS slope to one side and cuts in
curb direct rainwater into planted and
grass swales.

swales are designed
with crossing points.

WS F i 1

e ~.
enable water to seep __-_.!
into the ground while VWA
(% s A S
moving away from the YYVYY across sidewalks
house and into the toward swales.
rain garden

DESIGN COMPANY

I— stormwater flows

32nd Street north of Raymond Street is porous
concrete to allow water to pass through into the
ground before it goes to the swale.

city storm drain to carry bigger rainstorms
to the large pond which slowly releases
cleaner stormwater to Longfellow Creek.

T

CONVEYANCE FURROWS direct
water away from the house via a path of
gravel and crushed rock.

SWALES collect, |
absorb, and filter !
rainwater from :
streets and houses |
into the ground 1
before goinginto |
the city storm drain. :
1
1
1
1

porous concrete sidewalks
allow water to pass through
into the ground.

- = {3 |
R =R
fitersoitmix 7 7 ¥ Y yard drains direct rainwater
. to swales or a pipe.
-<—— slotted pipe
(underdrain)
] splash blocks slow and
\ direct water away from the
house and should be kept
rocky soil holds water until it

2 ; clean of leaves.
seeps into the pipe.



Rainwater management plan
(surface water management plan)

Green roof

Courtesy Din Laoghaire Rathdown CoCo, E. Carroll & J. Craig

Surfa

I~y

ce

Ponding

N

Ponds/wetlands

Shallow side
slopes
Erosion
protection
Amenity and
Biodiversity

KEY:

Flooded areas

mmmp Overland flow paths

SWALES

Effectively grassed drains — but wide and mostly dry

.4 Bioretention

= P =
;“—“/\ 3

J

“ Rain gardens

- - e
Ponding * Vegetation percolation and/or drainage layers

(J bt

Nature-based Solutions to the
Management of Rainwater and
Surface Water Runoff in Urban
Areas

Water Sensitive Urban Design
Best Practice Interim Gusdance

Work out preferential flows
Look at topogi@pdrytours, hilly
areas etc

Link in proposed open, green :
(public spaces)

Plan for larger Natur&Sh@éad
these areas with amenity in mi
Integrate then with developme
planning requirements (green
SWALES, rain gardens etc)



BasicSuD&xample in actiog North Dublin

Rainfa

smmehocfiiERWeater R This area is normally dry. It is fed
22§ el o it e from the housing estate you can
o see in the background and
discharges to a small stream.

04/09/22. C Galvin
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Regional scale NatulmsedSuDS

Kilbogget Park - site of proposed Flood Storage Area




" Site scale
Nature-based
SuDS

Not NBS but
better than
nothing..
permeable

parking surface.

TippCoCaarpark
Nenagh, Sept 2022




Ok what do NaturdasedSuDS
look like?

rreg
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Courtesy D
Joyce CorkoCo




Honeycomb, grass permeable paving: Wexford Min Ryan Park
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Vegetated filter sri, N24 Clonmel




Planted roundabout, N24 Clonmel

N24 Roundabout Clonmel. Planted with wildflowers, the roundabout not only provides for increased
surface water filtration but also provides for pollinators. A flock of goldfinch took up residence here



s e Designing for greater water interce
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Courtes lan Titherington, Cardiff Council, Wales




Example of raingarden under construction. But there are lot:
there and it is Important to design with place making in minc
biodiversity!)



& Off street raingarden, Clonmel
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www.pollinators.ie




Swales, Forth Mountain, Wexford 11/09/22




