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ABSTRACT 

This paper details on the integrated concept design of a stormwater drainage and 

rainwater harvesting system for the re-development in Dublin City Centre. This includes the 

integration of a rainwater harvesting system in addition to a pond/ wetland for water quality 

improvement and flow attenuation as well as a permeable pavement to cater for the road and car 

park runoff.  

 

Water demand in the Greater Dublin Area (GDA) has been increasing steadily for many 

years in line with increases in population and growth in the overall level of economic activity. 

National Spatial Strategy projections to 2030 indicate a long-term continuance of this growth 

trend. The current GDA water supply/ demand balance has been on a knife-edge for many years 

with average daily demand frequently matching peak production outputs in the region. However 

it is recognised that the prevention of leakage and continuing to utilise best practice in the 

conservation of water is a high priority. This can be achieved through the production of a Water 

Management Strategy including water conservation measures, rainwater harvesting and the use of 

Sustainable Urban Drainage. 

 

The design of the SuDS was carried out using the policy guidelines as outlined in the 

(GDSDS), which is current best practise for stormwater design in Ireland and this paper will also 

provide an overview of these new policies. 

  

The water quality pond is designed with a permanent water pool of 25m
3
 and an extended 

detention of 66m
3
 to attenuate flow of up to 100-year return period.  It is designed with a 

sedimentation forebay to reduce sediment input into the pond and an overflow chamber to bypass 

extreme events.  Flow from the ponds will be restricted using an undersized pipe, orifice or vortex 

control device.  The permanent pool is designed for water quality treatment and the adjacent 

green area provides flood attenuation for extreme events. During dry periods this area is available 

for recreational purposes.  The pond also features a water fountain and walk bridge to improve its 

amenity value.  A fountain will also be advantageous in terms of aeration and reduction in 

pollutants and algae growth. The pond was also integrated into the landscaping through 

involvement of a landscape architect at an early stage of the project.  Recognition has been made 

of the health and safety hazard that ponds pose and this is included in the design. The design 

makes an allowance for climate change impacts by the application of a 10% increase in design 

rainfall volume.  

 

The permeable pavement will reduce runoff rates and flow volumes from the car park as 

well as access road. It will allow the rainwater to infiltrate through the surface and into the 

underlying construction layer, where water is stored prior to infiltration into the ground. Various 

techniques are available as permeable pavement and these generally consist of porous tarmac or 

solid block pavers with gaps to provide through flow of water. Dependant on the ground 

condition and ground water table the permeable pavement may be designed as an ‘open system’ 

to promote groundwater recharge or lined system to prevent groundwater ingress. Outflow from 



the permeable pavement system will be conveyed to the water quality pond for final polishing 

prior to discharge to the River Dodder. 

 

The rainwater harvesting system is proposed to use roof waters only. Harvesting 

rainwater not only captures run-off before it enters the drainage system but also reduces 

consumption of treated water from the mains supply. Harvesting systems are linked to the 

secondary supply system of a building, providing water for landscape irrigation or the flushing of 

toilets.  This paper provides details of the demand balance modelling that is required to for the 

efficiency analysis of the number of apartment units that can be effectively supplied and the tank 

size required.  The supply for rainwater harvesting system is dependant on the roof area, its runoff 

characteristics and the local rainfall pattern. Long-term time series data of 10-year data (1992 –

2001) for Dublin, in daily intervals was used to estimate the supply.  The demand for toilet 

flushing was estimated from the average annual water demand for Dublin. Approximately 30% of 

this demand is used for toilet flushing and an 8.5% reduction is expected for systems with eco-

flush or dual-flush system. Using time series rainfall and comparing the daily supply with 

demand, an efficiency analysis of the proposed tank size can be undertaken. A tank of 15m
3
 

would provide almost 100% of water for toilet flushing to 4 apartment units, whereas an 18m
3
 

tank would provide an efficiency of 68% for 10 apartment units. It is recommended to use a 

standard tank size between 4 to 10m
3
, depending on the number of apartments supplied and water 

savings required.  Such storage tanks may be impractical as gravity fed systems, due to the 

increase in loading and space requirements. It is therefore recommended to install an underground 

storage system that also includes top-up from mains supply to ensure a secure operation at all 

times.  It should be noted that the apartment complex will contain 37 units, however due to the 

roof size and detailed analysis of harvesting potential it is proposed to supply only the ground 

floor with toilet flushing from re-used rainwater.  

 

This study concludes that the SuDS will mitigate any potential impacts from the proposed 

development on the water quality and quantity, as well as providing significant saving on potable 

water use.  

 


