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1. Introduction 

The purpose of this Stormwater Impact Assessment report is to provide details of the Storm Water 
elements associated with the proposed Phase 1 of the Fassaroe Development and allowance for 
future phases. The proposed storm drainage network has been sized to allow for the future phases 
of the Fassaroe masterplan area within the control of Cosgrave Property Group. 

The proposed Phase 1 planning application comprises of the construction of 650 no. residential units 
comprising a mix of apartments and houses along with a neighbourhood centre, a crèche, a district 
park, local parks, the diversion and rerouting of ESB electricity lines, a distributor road connecting to 
Ballyman Road, a new pedestrian / cycle route across the N11 connecting to Dargle Road, historic 
landfill remediation works, landscaping works, parking facilities, ancillary services and facilities and 
associated site development works.  

 
The various elements of the application then include: 

• Road link (2.4km) connecting N11 to Ballyman Road (with westerly connection to Ballyman 
Road already in place). 

• Pedestrian / cycle route including bridge across the N11 to Dargle Road Upper. 

• 15.3ha of District Park / Active Open Space. 

• 650 no. residential units comprising 241 no. houses and 409 no. apartments. 

• 3 No. pocket park areas comprising a total of 0.43ha. 

• 733sq.m approx. crèche with capacity for approx. 138 no. childcare spaces 

• Retail unit / kiosk (108sq.m.) in district park. 

• Neighbourhood Centre Phase 1 comprising: 

o 1,035sq.m. retail 

o 360sq.m. café, 

o 480sq.m community concierge (serving entire Fassaroe community) 

o 414sq.m. residential ancillary uses for residents of the neighbourhood centre 
apartments (residents lounge 256sq.m., residents gym 90sq.m., and residents 
concierge 68sq.m.) 

• Demolition of an existing dwelling at Berryfield Lane. 

• Rerouting and undergrounding of overhead ESB lines (110kV and 38kV lines) across site 
and into existing ESB Substation. 

• Site development / ground works on future development areas to ensure sustainable cut and 
fill balances across the lands 

• Water supply, foul and surface water drainage proposals. 

• Provisions for public bus services in line with demand towards Bray (DART and Bray bus 
interchange) and towards the Luas at Cherrywood / Brides Glen. 

• Remediation of 5 no. historic landfill sites in line with Certificates of Authorisation issued to 
Wicklow County Council by the EPA in 2019. 

 
A detailed description of the development is included in Chapter 2 of the Environmental Impact 
Assessment Report (EIAR) included with this planning application. 
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This report deals with the following aspects associated with this development:

• Existing Site

• Site Infiltration Testing

• Soil Type Classification

• Storm Water Drainage Design

• Sustainable Urban Drainage Systems (SuDS)

• Flood Risk Assessment

• SuDS Maintenance

1.1. Site Location
The proposed application site forms part of a larger designated new development area under the Bray 
Municipal District Local Area Plan 2018 -2024 (LAP). These wider development lands are identified 
as an ‘Action Area’ in the LAP.  The lands lie on the western side of Bray. The location of the site is 
shown below on Figure 1-1 – Site Location.

The site location is indicated on Atkins drawing 5186693_HTR_01_DR_0001.

Figure 1-1 – Site Location  
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1.2. Existing Site Description 
The existing site is predominantly existing green field land with a number of private 
single dwellings. A large recycling centre is located to the East of the proposed 
site 

The majority of the proposed phase 1 development is predominantly a steep sloping site, the highest 
point located to the west of the site area of circa 103mOD and falling to the East / North East direction 
to a lowest level of circa 23mOD adjacent to the existing bridge at the N11. 

The majority of the site discharges into the County Brook (EPA code 10C02) to the north. An existing 
public storm drain is located to the East at the lower end of the site. The existing storm drainage 
network travels under the M11 prior to discharge into the Dargle River. 

1.3. Principle Design Considerations 
During the design of the storm water drainage for the proposed site, including SuDS, the following 
key documents / standards were taken into consideration; 

• Bray Municipal District Local Area Plan 2018 - 2024 

• CIRIA report C753 The SuDS Manual-v6  

• Greater Dublin Strategic Drainage Study (GDSDS) 

• Wicklow County Development Plan, 2016 – 2022 

 

The proposed stormwater drainage has been developed in consultation with the relevant authorities 
including the Bray District Engineer and Wicklow County Council (WCC) at preplanning stages. 
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2. Surface Water Design 

The storm drainage system has been designed for the proposed phase 1 Development and including 
allowance made for future phases in accordance with the key documents and standards listed in 
Section 1.3 above.  

Surface water generated from the proposed residential development area will be conveyed through 
a proposed surface water network including SuDS and attenuated / managed within areas of the site 
prior to final discharge at agreed Qbar greenfield run-off rates.  

The proposed phase 1 development overall site area will have 4No. stormwater discharge locations; 

1. County Brook (EPA code 10C06) located to the North of the site. 

2. Existing 750mm dia Storm Water Network located to the East of the site. 

3. Existing 300mm dia Storm Water Network located to the West of the site granted under WCC 
planning Ref; 1715 

4. Proposed Soakaway located to the west of the central area of the site.  

The proposed storm drainage network for the development is as indicated on the planning drawings 
5186693_HTR_01_DR_0501-0515. 

The proposed measures included within the design are as follows: 

• Swales within Open Space / Park areas adjacent to roads / car parks 

• Permeable paving in light traffic areas (parking bays) 

• Extensive Green roofs (sedum) to suitable apartment blocks / Commercial - Retail Buildings 

• Intensive Green courtyards to suitable apartment blocks  

• Underground modular system within green corridors / park areas 

• Forebays prior to Attenuation ponds 

• Storm Water Attenuation ponds in coordination with the landscape design 

• Soakaway 

• Filter drains in rear gardens  

• Tree pits  

• Vortex flow control devices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

5186693DG0103 | 2 | April 2022 
Atkins | 5186693dg0103 rev 2.docx Page 9 of 42 
 

2.1. Proposed Sustainable Urban Drainage (SuDS) Strategy 
 
For the proposed development a “SuDS triangle” was utilised to ensure all three functions are 
provided for within the SuDS strategy. 

Figure 2-1 - SuDS Triangle  

 

By considering the three functions of the triangle, the proposed SuDS system will allow for water 
quality treatment through natural processes by; 

• Encouraging infiltration (where appropriate) and attenuating peak flows. 

• Improving water quality by providing treatment to storm water throughout the proposed 
development and prior to discharge. 

• Providing habitat and function where possible for those using the area (including wildlife) 

 

The principles of a SuDS treatment train were used during the design of the surface water drainage 
system. The treatment train as illustrated in the image below provides an understanding of prevention 
and source control to reduced water run-off from a site and improve water quality. 

Figure 2-2 - SuDS Treatment Train  

 

The treatment train principles include; 

• Prevention of surface water run-off from the proposed site by use of filter drains, swales, 
permeable paving, tree pits, extensive green roofs, intensive green courtyards and modular 
attenuation systems, forebays and attenuation ponds. 

• Minimising impermeable paved areas using permeable paving, extensive green roofs and 
intensive green courtyards. 

• Infiltration by use of filter drains, swales, permeable paving, tree pits, soakaways and pond 
forebays. 
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100-year events and including for climate change. The modular systems will also allow for 
infiltration to ground to reduce surface water discharge quantity. 

• Filter drains within rear gardens of the housing units will allow for infiltration to ground, reduced 
peak flow rates and improved water quality. Only roof run-off from the rear roof of the residential 
unit will discharge into the filter drain. The filter drain will allow for infiltration to ground to reduce 
surface water discharge quantity. 

• Vortex flow control devices will be used throughout the site to allow for storm water control and 
reduce peak runoff.  

 

The storm water drainage network will be assessed for compliance with the key design parameters 
as set out in Table 2-1 below. 

Table 2-1 – Key Design Parameters 

Parameter Value/Requirement 

Minimum depth 1.2m cover under highways  

0.9m elsewhere* 

Maximum depth 5.0m 

Minimum sewer size for main drainage 225mm 

Co-efficient runoff factors for pipe 
sizing and storage requirements as set 
out in the CIRIA report C753 The 
SuDS Manual-v6. (It is noted that 
similar values have been used with 
similar scaled developments within 
WCC and adjacent Local authorities). 

 

100% - Roads / Cycle tracks / Footpaths / Roofs (when 
discharging directly to storm drainage network) 

75% - Roads / Cycle tracks / Footpaths / Roofs when 
discharging directly swales, tree pits and filter drains 

60% - Roads / Cycle tracks / Footpaths / Roofs when 
discharging directly to permeable paving  

85% - Extensive Green Roof (> 150mm thk.) 

70% - Intensive Green Courtyard (landscape courtyard 
areas with soil > 500mm thk.) 

65% - Areas outside of the Phase 1 application to allow 
for sufficient pipe sizing and attenuation for future 
phases that will drain into the Phase 1 storm drainage 
network. 

Max. velocity at pipe full 3.0 m/s 

Min. velocity in 0.75 m/s (1.0 m/s used where achievable)  

Roughness 0.6mm 

Agreed maximum discharge rate Qbar 3.5l/s/ha 

Level of Service  

Critical Storm 1 in 2 yr return period 

No surcharge within the pipe network, no flooding 

Level of Service  

Critical Storm 1 in 30 yr return period 

Surcharge allowed, no flooding 

Level of Service  

Critical Storm 1 in 100 yr return period 

No flooding unless planned and contained on site.  

*Without recourse to concrete. Absolute minimum cover in roads is 0.9m. Pipes with cover between 0.9m and 
1.2m shall be bedded and surrounded in concrete, 150mm thick, Class E, in accordance with Clause 1502 of 
the Specification for Roadworks.  

“Micro Drainage”, which is an industry standard software for the design and assessment of gravity 
sewer drainage networks, has been used to simulate the proposed storm drainage network including 
flow controls and attenuation requirements. Outputs from the model for the proposed storm network 
are contained in Appendix H of this report.  
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It is noted that the proposed storm drainage network has been sized to allow for the future phases of 
the Fassaroe masterplan area within the control of Cosgrave Property Group. 

Figure 2-4 – Fassaroe Masterplan area within the control of Cosgrave Property Group 
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3. Site Investigations 

Site Investigations were carried out by LOH Consulting in August 2016, refer to Appendix B of this 
report for further details.  

The purpose of the site investigation was to determine the subsurface Soil Infiltration rates, the report 
also provides information on ground water levels, depth to bedrock and soil types. 9No. trial holes 
were excavated on the site and a soakaway tests were carried out as outlined in BRE Digest 365 
Soak Away Design.  

The findings of the report note that the main geological feature of this area is the presence of 
Ordovician Metasediments (OM); Soil Classification (BminSW); Tills derived chiefly from Limestone 
sands and gravels; Carboniferous. Bedrock mainly Deep Marine Slate, Schist and Minor Greywacke. 
From this information we can conclude that the main constituent of the subsoil is a Limestone sand 
& gravel till. The Aquifer in this area is classified as Locally important (Lg & Ll), bedrock which is 
moderately productive. The Vulnerability Rating is High for wastewater treatment systems; there is a 
low risk of contamination of the ground water from discharge from a Surface Water Soakaway. It is 
noted that no wastewater (foul) treatment systems are proposed within the development. The 
proposed foul water network will discharge into the existing Irish Water Network East of the N11 with 
falls by Gravity to the Bray Pumping Station.  

 

Figure 3-1 - SI Testing Locations 

 

*Note that layout indicated was a draft layout at time of site investigations being carried out. Locations of the site 
investigations including overall depths and existing ground water levels are indicated on Atkins Storm drainage 
drawings 5186693_HTR_01_DR_0501-0515. 

A review of the 9No. trial holes have indicated that no bedrock or groundwater was encountered to a 
depth of 2.4m. The location of trial pits, ground levels and ground water levels are indicated on the 
storm water layout drawings 5186693_HTR_01_DR_0501-0515. 

Based on the information contained within the LOH report, there will be no perceptible impacts from 
existing groundwater levels on the proposed SuDS throughout the site. 
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The results of T1, T5, T6, T7 & T8 show that the soil will allow some level of infiltration due to the 
presence of the GRAVEL layer. The results of T2, T3, T4 & T9 show poor infiltration rates, GRAVEL 
was not encountered in these trial holes. 
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4. Existing Site Hydrology  

There are several key hydrological features within the vicinity of the proposed development, refer to 
Figure 4-1 below. The Hydrological features include; 

• The Dargle River (east of the N11) which flows in an easterly direction prior to discharging to 
the Dargle Estuary in Bray, which leads to the Irish Sea 

• The County Brook which flows in a steeply sided valley along the northern boundary of the 
proposed development and discharges into the Dargle River 

• The Glencullen River located to the south of the development and flows in an easterly direction 
also discharging into the Dargle River 

 

Figure 4-1 - Site Hydrology Overview 
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5. Soil Type Classification 

To determine the allowable Qbar discharge rate from the proposed development site and following a 
review of the site investigations as outlined in section 3 Site Investigations of this report, a SOIL type 
value of 3 has been determined. 
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6. Surface Water Storage 
Requirements 

The www.uksuds.com surface water storage volume estimation tool was used to determine the 
maximum Qbar discharge rate from the site for a 1 in 100-year storm event. Site specific data was 
confirmed using Met Eireann rainfall data as indicated below; 

Figure 6-1 – Met Eireann Rainfall Data 

 

 

A SAAR Value of 829mm was utilised to calculate the green field runoff rate as confirmed by WCC, 
see Figure 6-2 below.  

http://www.uksuds.com/
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Figure 6-2 – Extract from OPW Rainfall and Flood Estimation Tool 

 

Refer to for the output from the www.uksuds.com surface water storage volume estimation tool and 
maximum Qbar discharge rate. 

A summary of the calculations is outlined in Table 6-1 below. 

As indicated above in Figure 2-3 - Drainage Catchment Areas, the overall drainage catchment areas 
have been divided into 6 catchments for phase 1 and future phases that drain into phase 1 network. 
 
Total drained area is based on the Area size with large open spaces removed including rear gardens. 

Table 6-1 - Qbar Calculation Summary  

Catchment 
Area 

Soil Type Area Size (ha) Total Drained 
Area (ha) 

Resulting Qbar (l/s) 

A 3 18.14 13.38  63.5 

B 3 3.84 1.453 13.45 

C 3 27.62 13.50 96.67 

D Future Phase (does not drain into current Phase 1 Network) 

E 3 0.782 0.782 Outfall to Soakaway 

F 3 0.274 0.274 Outfall to existing pipe and flow 
control granted under planning 

WCC planning ref; 1715 

 

http://www.uksuds.com/
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7. Proposed Site Characteristics 

The total Site Impermeable Areas and reduced Impermeable Areas based on coefficient runoff factors 
are indicated below in Table 7-1. 

Table 7-1  – Site Impermeable Areas 

 Total Impermeable Area Impermeable Area based 
on co-efficient runoff 

factors (Table 2-1) 

Roads / Cycle tracks / Footpaths / 
Roofs (when discharging directly 
to storm drainage network) 

 

8.63 ha 

 

8.63 ha 

Roads / Cycle tracks / Footpaths / 
Roofs when discharging directly 
swales, tree pits and filter drains 

 

2.24 ha 

 

1.68 ha 

Roads / Cycle tracks / Footpaths / 
Roofs when discharging directly 
to permeable paving 

 

4.88 ha 

 

2.93 ha 

Extensive Green Roof (> 150mm 
thk.) 

0.99 ha 0.84 ha 

Intensive Green Courtyard 
(landscape courtyard areas with 
soil > 500mm thk.) 

 

0.49 ha 

 

0.34 ha 

Phase 1 Total  17.23 ha 14.42 ha 

Allowance made for future phases 
that will drain into the Phase 1 
storm drainage network. 

 

13.36 ha 

 

8.68 ha 

Gross Total 30.59 ha 23.10 ha 

 

A controlled discharge will be via a vortex flow control device downstream of the attenuation systems. 
Each flow control device has been designed based on the maximum head of water within the 
attenuation system. The design head has been calculated for each catchment to ensure the flows 
rates indicated in Table 6-1 are not exceeded for the 1 in 100-year 6-hour storm event. It is noted that 
penstock will be installed within the hydro break chambers to allow maintenance when required.  

Additional attenuation systems within the catchment areas have been included within the design to 
allow for management of surface water runoff at source, these additional tanks are indicated on the 
planning drawings 5186693_HTR_01_DR_0501-0515. The flow control downstream of these 
attenuation system allow for surface water runoff to be management locally within an area available 
and no impact on the overall final discharge rate from the site. 

A catch pit manhole will be provided at all inlets to the attenuation systems to reduce the levels of 
silts entering the system. Forebays have also been provided prior to permanent ponds to provide 
additional treatment of surface water. 

Where swales are provided, they are used for the conveyance of surface water runoff from the 
adjoining hard standing areas. Discharge into the swale will be via drop kerbs / side inlet gullies. 
Discharge from the swales to the storm water network will be via a perforated manhole cover. The 
manhole cover has been designed to be 50mm above the base on the swale to provide for 
interception volumes as indicated in Table 7-2 
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Porous paving provided will cater for runoff from the porous paving surface, adjacent roads / footpaths 
and roof runoff from the front of suitable residential units. The subbase below the porous paving will 
allow for infiltration, reduced peak flows and will have a minimum of 30% void ratio within the subbase. 
An orifice plate will be provided were suitable at the outfall chamber from each porous paving area to 
reduce the flow and increase the overall storage capacity of the subbase. 

Filter Drains with a perforated pipe will be provided in private rear gardens to drain storm water from 
roof runoff from the rear of the proposed associated dwellings.  

Tree pits will be used at locations as indicated. Runoff from adjacent roads / footpaths and excess 
runoff from adjoining impermeable surface will discharge into the pit via a dropped kerb. The tree pit 
will allow for interception and percolation to ground. An overflow pipe with a raised level of 50mm 
above the finished surface level will allow for overflow into the storm drainage network during high 
intensity rainfall events.  

Extensive green roofs and Intensive green courtyards will be provided to suitable apartment blocks 
and retail units. A run-off factor of 85% for extensive and 70% for intensive has been used within the 
calculations. 

It is noted that given the extents of SuDS provided within the proposed site as outlined above, 
sufficient treatment will be provided to prevent any impact on water quality of the receiving waters 
from the proposed development, petrol interceptor is not deemed necessary. 
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7.1. Compliance with GDSDS Design Criteria 
Outfall Section 6.3.4 of the GDSDS Volume 2 New Development sets out four design criterion which 
are required to be met by the proposed drainage system. Compliance with these criteria are outlined 
below:  

7.1.1. Interception Volume – Criterion 1.1 
Interception storage volume is based on 80% runoff from paved areas and 0% runoff from pervious 
surfaces for the first 5mm of rainfall. 

As set out in Table 24.6 - Interception Mechanisms of the CIRIA report C753 The SuDS Manual-v6, 
hard standing areas discharging into SuDS area deemed to be compliant for interception.  As a result, 
the impermeable areas draining to these SuDS features can be subtracted from the total hardstanding 
area when calculating the interception volume requirement. The new hardstanding areas requiring 
interception storage for all phase 1 catchments is as described in Table 7-2 below. 

7.1.1.1. Phase 1 Catchments 

Table 7-2 – Total Hardstanding Area Requiring Interception Storage (Phase 1 only) 

 Total Paved Site 

Total Hardstanding Area 16.83 ha 

Impermeable Areas 
deemed to be 
compliant as per 
Table 24.6 of the 
SuDS Manual 

Extensive Green Roof 
(> 150mm thk.) 

0.99ha 

Intensive Green 
Courtyard (landscape 
courtyard areas with 
soil > 500mm thk.) 

0.49ha 

Total Hard standing 
area discharging to 
SuDS (tree pits, 
permeable paving, 
filter drains, tree pits) 

6.72ha 

 

Total Area deemed to be compliant 8.20ha 

Total Remaining Hardstanding Area 
requiring interception storage  

16.83 – 8.20 = 8.63ha 

 

 

 

Table 7-3 – Interception Storage Volume Requirement  

 

 Total 

Total Hardstanding Area Not Discharging to 
SuDS Features 

8.63ha 

Volume of Interception Required 86300m2 x 0.005m x 0.8 = 346m3 
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Table 7-4 – Interception Volume Provided  

 

SuDS Volume 

Underground modular attenuation system Total Area of Tanks A, B, C = 1575m2 

0.25m (Depth of stone base) x 1575m2 
= 394m3 

394 x 30% Voids = 118m3  

Swales 340m (l) x 1m (w) x 0.05 (d) = 17 m3 

Filter drains (rear gardens) 1357m (l) x 0.5m (w) x 0.05 (d) = 34 m3 

34 x 30% Voids = 10.2 m3 

Forebay prior to Ponds 1, 2, and 3 Total Area = 1415 m2 

1415 x 0.15 (d) = 212m3 

Road Soakaway 75 (L) x 20 (w) x 1 (d) = 1500m3 

1500 x 30% Voids = 450 m3 

Total 807.2m3 provided > 346m3 required 
(OK) 

 

Interception Volume for Phase 1 has been provided using a series of SuDS. The overall volume being 
provide is 807.2m3 which exceeds the minimum required interception volume of 346m3. Interception 
volume has been provided on the proposed site using the SuDS features noted below. 

• Stone Based within the underground modular attenuation systems  

• Conveyance Swales with raised outfall levels 

• Filter Drains in rear gardens with outfall pipe higher than the base of the filter drain 

• Forebay prior to Ponds 1, 2, and 3 

• Road Soakaway 

 

It is noted that additional Interception volume is also provided within the following SuDS features; 

• Permeable pavement to parking bays 

• Tree pits   

 

7.1.2. Treatment Volume – Criterion 1.2 
Treatment volume is based on 80% runoff from paved areas and 0% runoff from pervious surfaces 
for the first 15mm of rainfall. 

Table 7-5 – Treatment Volume 

 Total Paved Site 

Paved surfaces (roads, footpaths, permeable 
paving & roof areas) 

8.63ha 

Volume of Treatment Storage Required 86300m2 x 0.015 x 0.8 = 1036m3 
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Due to site constraints including demand for public open space requirements including play areas, 
playing pitches etc and planning density requirements there is insufficient area on site to provide the 
Treatment Volume (retention pond / wetland has not been provided). While it is noted that some 
treatment volume will be provided within the proposed Forebays prior to Ponds 1, 2, and 3 and also 
within the ponds were permanent water level is lower than the outfall pipe during certain times of the 
year. It is considered that the total volume of 1036m3 could not be accommodated and therefore 
Criterion 1.2 cannot be successfully met for this site. 

In accordance with Table 6.3 of the Regional Drainage Policies – Volume 2 New Development, as 
Criterion 1.1 is being fully achieved, Criterion 1.2 is therefore not required. 

7.1.3. River Regime Protection – Criterion 2 
River Regime Protection by limiting discharge to receiving waters 

An allowable outflow rate for Qbar of 3.5l/s/ha has been calculated for the site and agreed at 
preplanning stage with WCC / Bray Town Council.  

The overall Phase 1 site attenuation volume is > 6233 m3 as outlined in the table below. The 
attenuation volumes provided also allow for part of the future phases that will discharge into the phase 
1 storm drainage network and therefore the total attenuation volume available will not be used until 
future phases are constructed under a separate planning application. As the attenuation volume will 
not be used and design head within the flow control devices will not be reached, the allowable 
maximum discharge will remain lower than the allowable rate until future phases are constructed.  

Table 7-6 – Phase 1 Attenuation Tanks / Ponds 

Attenuation System Volume Available 

Pond 1 1875m3 

Pond 2 673m3 

Pond 3 726m3 

Pond 4 2445m3 

Tank A 620m3 

Tank B 100m3 

Tank C 400m3 

Total 6,839m3 

 

It is noted that additional Attenuation storage volume is also provided within the SuDS features 
throughout the site. These additional volumes are not indicated in the table above. 

 

7.1.4. Levels of Service – Criterion 3 
The four criteria for levels of service are as follows:  

• Criterion 3.1: No external flooding (30 year high intensity rainfall event)  

• Criterion 3.2: No internal flooding (100 year high intensity rainfall event) 

• Criterion 3.3: No internal flooding (100 year river event and critical duration for site storage) 

• Criterion 3.4: No flood routing off site except where specifically planned (100 year high intensity 
rainfall event) 

Criteria 3.1, 3.2, 3.3 & 3.4: All potential flooding has been reviewed and modelled using micro 
drainage for up to the required 1 in 100 year storm event including 20% for climate change. Outputs 
from the model for the proposed storm network are contained in Appendix H of this report.    
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7.1.5. River Flood Protection – Criterion 4 
Of the three methods referred to in the GDSDS for establishing River Flood Protection, by comparison 
of the pre and post development runoff volumes, (Criteria 4.1, 4.2 and 4.3 respectively), Criteria 4.3 
has been selected most suitable for use on this proposed site. An extract from the GDSDS for 
Criterion 4 is indicated in Figure 7-1 below.  

Figure 7-1 - GDSDS River Flood Protection 

 

Criterion 4.3 has been satisfied for the proposed site by providing an agreed Maximum discharge rate 
of Qbar (3.5l/s/ha) and on-site attenuation for up to the 1 in 100 year 6 hour storm event including 
20% for climate change. 
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8. Flooding 

8.1. Flood Risk Assessment  
A Flood Risk Assessment (FRA) Atkins Document No. 51866993DG0062 has been undertaken for 
the site to satisfy the requirements of the Planning System and Flood Risk Management Guidelines. 
The report aimed at scoping sources of flooding, assessing whether any significant flood risk issues 
exist and proposing appropriate flood risk management measures as required.  

The Stage 1 Flood Risk has concluded the following; 

• There is no historic risk of flooding within the development site. 

• The OPW CFRAM flood extent maps studies have not been carried out in the area of the site 
and therefore do not show any flood risk at the site.  

• The NIFM illustrates that fluvial flooding for the 1 in 100 year event from the County Brook is 
contained within the steep valley of the watercourse beyond the northern boundary of the 
site.  

• On the basis of the NIFM and the topographical surveys undertaken, the site is considered 
to be located within Zone C, low probability of flooding. 

• Given that the proposed development site is located in Zone C, low probability of flooding, is 
thus appropriate from a flood risk perspective subject to the completion of this FRA which 
considers other sources of flood hazard than river flooding and subject to it meeting the 
normal range of proper planning and sustainable development requirements. 

• Given that the proposed development is located in Zone C and is appropriate development, 
consideration of the Justification Test is not required. 

• The proposed development is not at risk of flooding from the 1% AEP event. 
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9. SuDS Maintenance 

Regular checks and maintenance of the SuDS systems is required and have been considered as part 
of the overall drainage design for the proposed development. This will ensure both the design life of 
the SuDS systems, ongoing improved water quality, reduced water runoff and reduce the risk of onsite 
flooding. 

9.1. Permeable Paving  
Paving should be inspected regularly, preferable during and after heavy rainfall to ensure effective 
operation.  

Vacuum brushing or jetting of the permeable paving should be carried out once a year. Cleaning is 
generally carried out after Autumn leaf fall to remove silts and sediments.  

9.2. Green Roofs / Green Courtyards 
All components (soil substrate, vegetation, drains, membranes and rood structure) should be 
inspected annually and after severe storms.  

Underside of roof should also be inspected annually and after severe storms for evidence of leakage.  

Debris, fallen leaves and litter should be regularly removed to prevent clogging of inlet drains.  

9.3. Underground modular attenuation system / Soakaway 
Inspection of the system should be carried out monthly for the first 3 months and then annually to 
ensure the system is working correctly. 

Debris should be removed monthly from the catchment surface where is may cause risk to the 
performance of the underground attenuation system 

As required sediment from pre-treatment (catch pit) manholes prior to the attenuation system should 
be removed to ensure on going performance of the system. 

The inside of the tank should be surveyed every 5 years or as required if performance is reduced. 
Sediment build up removed if necessary. 

9.4. Tree Pits 
Maintenance of trees will be greatest in the first few years, which will include regular inspection of 
tree condition including inlets and outlets, removal of invasive vegetation and possibly irrigation during 
long dry periods.  

9.5. Swales 
Mowing in the first year is critical to eliminate competition from weeds. Lawn-mowing to an ideal height 
of 100mm should be maintained as grasses tend to flatten down when water is flowing over them, 
reducing sedimentation. Maintenance of the swale should include: 

• Periodic litter removal with the swale and self-clearing inlet grid. 

• Occasional stabilisation of eroded side slopes and base. 

• Check and Removal of Sediment build up. 

• Ongoing maintenance should form part of the site landscaping proposals.  



 

 

 

5186693DG0103 | 2 | April 2022 
Atkins | 5186693dg0103 rev 2.docx Page 27 of 42 
 

9.6. Filter Drains 
Inspection of the system should be carried out monthly on the inlet / outlet pipework and any control 
systems for blockages. 

Inspection of pre-treatment systems including should be carried out every 6 months for catch pits 
manholes prior to the filter drain with removal of silt or other build-ups. Removal of silt build-up may 
be required more frequent. 

Annual cleaning of roof runoff gutters etc should be part of the generally maintenance of the drainage 
system to ensure debris is removed prior to entering the network.  

Perforated pipework should be cleared of blockage if required. 

9.7. Ponds 
Maintenance of the proposed Ponds and attenuation volumes within the public area should be carried 
out in accordance with the landscape maintenance plan and include; 

• Periodic litter removal with the swale and self-clearing inlet grid. 

• Occasional review and stabilisation of eroded side slopes and base. 

• Check and Removal of Sediment build up. 

• Ongoing maintenance should form part of the site landscaping proposals.  
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Appendix A. Site Characterisation 
Report 
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Technical note

Project: Fassaroe Development To: Wicklow County Council

Subject: SuDS Site Characterisation From:  Garry Hanratty

Date: 1 Aug 2019 cc:  Ailis Corrigan

The following table below outlines the Site Characteristics as set out in the CIRIA report C753 ‘The SuDS
Manual V6 part C relating to the surface water management plans (SWMP).

Site Characterisation

Site topography The site area is predominantly a steep sloping site, falling from a high point in
Drainage Zone C in a north easterly direction to the south west.

Existing flow routes and
discharge points

The  existing  flow  routes  for  the  site  are  predominantly  in  a  north  easterly 
direction with a small portion draining to the south west. The majority of the site 
discharges into the County Brook (EPA code 10C06) to the north with 
proposed  drainage  Zone  F  discharging  to  the  Dargle  Rvier  (EPA  code  
10D01)  to  the South.
An existing public storm drain is located to the East lower end of the site. The 
existing storm drain goes under the M11 prior to discharge into the Dargle River.

Existing Soils and
Potential for Infiltration

A review of the SI information for the site indicates that the ground is
predominantly sandy gravelly CLAY. Based on these findings CIRIA report
C753 indicates a moderate runoff potential (soil type 3). Therefore, the soil type
has is a poor infiltration media. The design of infiltration systems on this site is
not recommended.
Greenfield runoff rates are too be agreed with Wicklow County Council as
outlined further in this report.

Potential for surface
water discharge

It is assumed that the proposed surface water will discharge into the existing
local water courses to mimic where possible to current surface water flow as is
best practice. Surface water flow from the lower eastern end of the site will
discharge into the existing public storm drain.

Site Flood Risks An initial review of the OPW www.floodinfo.ie does not indicate existing
flooding within the vicinity of the proposed site.
A review of the existing CFRAM maps indicate that the project does not extend
as far as the proposed site.
The Wicklow SFRA – County Development Plan 2016 – 2022 indicates flooding
to the North and South of the proposed site (not within the site extents ) within
both the Glencullen and Dargle river.
A Flood Risk Assessment (FRA) is to be carried in accordance with the Flood
risk assessment will encompass all Stages of assessment, from 1 to 3, as set
out in the OPW "The Planning system and Flood risk management - Guidelines
for Planning Authorities" November 2009.

Existing site land use The site is predominantly existing green field land with a number of private
single dwellings. A large recycling centre is located to the East of the proposed
site.

Existing site
infrastructure

A full review of existing site infrastructure will be carried out during the project.
This will include all services and utilities
A number of ESB HV overhead line are located within the site.
Irish Water (IW) potable water supply infrastructure is also located within the
site and require further consideration and discussions with IW Further
consideration to all existing infrastructure will be taken into account during the
planning design
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Technical note

The site drainage will be designed in compliance with GDSDS Design Criteria and SuDS design
criteria in accordance with CIRIA report C753

Interception Volume – Criterion 1.1

Interception storage volume is based on 80% runoff from paved areas and 0% runoff from pervious surfaces
for the first 5mm of rainfall.

Treatment Volume – Criterion 1.2

Interception storage volume is based on 80% runoff from paved areas and 0% runoff from pervious surfaces
for the first 15mm of rainfall.

River Regime Protection – Criterion 2

Allowable outflow rate for Qbar to be agreed with DLRCC drainage department.

Levels of Service – Criterion 3

There are four criteria for levels of service. These are:

Criterion 3.1: No external flooding (30-year high intensity rainfall event)

Criterion 3.2: No internal flooding. (100-year high intensity rainfall event).

Criterion 3.3:    No internal flooding. (100-year river event and critical duration for site storage)

Criterion 3.4: No flood routing off site except where specifically planned. (100-year high intensity rainfall
event)

River Flood Protection – Criterion 4

Of the three methods referred to in the GDSDS for establishing River Flood Protection, by comparison of the
pre and post development runoff volumes, (Criteria 4.1, 4.2 and 4.3 respectively), Criteria 4.3 has been
selected most suitable for use on this proposed site. An extract from the GDSDS, section E2.4 details the long-
term formula for which Qbar Rural is applicable:
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Technical note
Site SuDS design (sample to be confirmed at project stage)

Water quantity 1. Use Tree pits where suitable
2. Lateral inflows from roads and parking areas to drain to swales.
3. Use of perforated pipe under light vehicle parking areas to encourage

infiltration.
4. Control Peak runoff rates from the site for the critical 1 in 100-year

storm events including 10% for climate change in accordance with the
GDSDS by using sub-catchments.

5. Control runoff volumes from the site for an appropriate 1 in 100-year
events using long-term storage where suitable.

6. Control peak run off rates from the site for the critical 1 in 1 year by use
of infiltration, dry detention basins and ponds prior to discharge to local
water course.

Water quality 1. Use of perforated pipe under light vehicle parking areas to encourage
infiltration.

2. Catch pits to be provided prior to discharge into attenuation systems.
3. Provide treatment of surface water runoff using swales and bio-

retention areas where suitable

Amenity 1. Water features such as swales and detention basins to be kept shallow
to allow for ease of maintenance.

2. Keep water at surface level where practical.
3. Water features to be within public open spaces where practical.
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Technical note
Qbar discharge rates calculations
The following calculations for Qbar greenfield runoff have been carried out using www.uksuds.com. A number
of edits have been carried out based on the Site Characterisation table including;

�x Soil Type changed to Type 3 from the default Type 2 based on SI findings
�x Hydrological characteristics SAAR values have been changed to 829mm from the default of 1041mm.

SAAR values are based on OPW data as indicated below

Drainage Zone – Maximum Greenfield runoff rates (Qbar)

Drainage Zone Area (ha) Qbar Discharge rate (l/s)

A 16.0 56.02

B 3.84 13.45

C 27.61 96.67

D 7.76 27.17

E 3.19 11.17

F 2.74 8.65
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Appendix B. Site Infiltration Report 
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Appendix C. Simulation Criteria 
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Appendix D. Outfall Details 
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Appendix E. Pipe Schedules 
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Appendix F. Storage Structures 
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F.1. Model Outputs 
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F.2. Underground Modular System Sizing Calculator 
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Appendix G. Online Controls 
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Appendix H. Summary of Results 

 

H.1. Results Status Description 
OK when the maximum water level is lower than the pipe's soffit. 

SURCHARGED when the maximum water level is above the pipe's soffit and to within 
300mm of the manhole cover level. (Allowable for 1 in 30 year storm events and greater 
in accordance with the GDSDS, refer to table 2-1) 

FLOOD RISK when the maximum water level is above the pipe’s soffit but below the 
manhole cover by the depth specified in the Preferences. 

FLOOD when the maximum water level is above the manhole cover (No Flooding has 
been indicated within Summary of Results for up to the 1 in 100 year storm event) 
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H.2. 1 in 100-year Outputs 
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H.3. 1 in 30-year Outputs 
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Appendix I. Soakaway Design 
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