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1 Introduction 

This report was prepared to accompany a planning application for the proposed new Dublin City & County 

Council library, on the Crumlin Road, Dublin 12. The site location is shown in Figure 1-1 below. 

The proposed development is located on the Crumlin Road (R110) within the site of a previous secondary 

school complex called Ard Scoil Eanna. The site is bounded by Rafter’s Lane to the North, Crumlin Road 

to the south and terraced housing to the east. The area west of the site is proposed as a housing 

development.   

 

Figure 1-1-1: Site Location of the Proposed Development 

1.1 Proposed Development 

The proposed works are outlined in a series of architectural drawings prepared by Dublin City Council, 

landscaping architectural drawings prepared by Áit Urbanism + Landscape, and engineering drawings 

prepared by PUNCH Consulting Engineers and supplied as part of the planning documentation.  

The proposed development will consist of both adult and children’s libraries, an events room, café dining 

and servery rooms, multiple WCs and changing rooms. The development also includes outdoor areas for 

events and an outdoor library square area. The total site area is 0.179 hectares (ha), while the area 

positively drained by the main surface water network is approximately 0.145 ha.  
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2 Surface Water Drainage Design 

2.1 Existing Surface Water Drainage 

Dublin City Council online record drawing information was reviewed for existing surface water 

infrastructure in the vicinity of the site.  An extract is shown in Figure 2-1 below. The drawing indicates 

a 300mm concrete surface water sewer running along the site side of the Crumlin Road close to the 

south-eastern boundary of the site and a 300mm concrete combined sewer running along the opposite 

side of the Crumlin Road along the full boundary of the site. An existing 225mm concrete stormwater 

sewer also runs along Rafters Lane and Lissadel Road to the north of the site.   

 

Figure 2-2-1: Existing Surface Water drainage surrounding the site (Extract from Council records) 

 

Please refer to Appendix A for Dublin City Council/Irish Water Record Drawings illustrating the existing 

public Surface Water drainage sewer information.   

 
Owing to the age of the original school development on the site it is anticipated that the surface water 
from the site is discharged un-attenuated to the public combined sewer. 
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2.2 Surface Water Drainage Guidance Documents 

A new surface water sewer network shall be provided for the proposed development. All surface water 

associated with the proposed development will be entirely separated from the foul water sewer network.  

The proposed surface water drainage system has been designed using Causeway Flow software with 

reference to the following documents: 

• Dublin City Development Plan 2022-2028 

• Dublin City Council Sustainable Drainage Design & Evaluation Guide 2021 

• Dublin City Council Green & Blue Roof Guide 2021 

• CIRIA SuDS Manual 2015 C753 – The SuDS Manual  

• CIRIA Publications C644 – Building Greener 

• Greater Dublin Strategic Drainage Study (GDSDS) 

• Greater Dublin Regional Code of Practice for Drainage Works 

• Recommendations for Site Development Works for Housing Areas - Department of the 

Environment and Local Government 

2.3 Surface Water Drainage Design  

The concept design has been developed in accordance with Section 9.0 of the Dublin City Council 

Sustainable Drainage Design & Evaluation Guide 2021.   Please also refer to section 2.4 for further details 

regarding proposed SUDS measures proposed. 

 

2.3.1 Surface Water Quantity - Drainage Modelling 

From a review of the topographical survey, the existing drainage patterns indicate that overland flows 

are routed towards the centre of the site, and then heading in an easterly direction towards an existing 

redundant school building, located in the east portion the site, as shown in Figure 2-2 below. 

 

Figure 2-2:  Existing Overland Flow Routes 
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The surface water drainage strategy for the proposed development will be to limit the runoff from the 

site to a suitable discharge runoff rate. Based on the small scale nature of the site and the fact that the 

calculated Qbar rate would be impractically small for vortex flow controllers to implement, the 

determined runoff rate is 2l/s. Please refer to section 2.3.6 for further details. 

Detailed calculations regarding the QBar are provided in Appendix B. 

To accommodate the restricted outflow from the site, the proposal is to attenuate the surface water 

runoff for the 1:100 year return period plus climate change of 20%. The primary attenuation measure 

proposed are: 

 

• Blue roof below the proposed extensive green roof 

• Below ground attenuation tank 

 

Please refer to section 2.4.4 and  2.4.5 for description and summary of proposed attenuation volumes.   

 

In addition to attenuation, the below SUDS measures are proposed: 

1. Rain garden/bioretention areas  

2. Permeable paving  

3. Green – blue roof  

 

Please refer to section 2.4 for further details regarding SUDS measures. 

 

Proposed below ground attenuation is provided and modelled such that water levels are less than 500mm 

below ground floor levels. 

An allowance for 20% climate change used in the modelling of the rainfall is in accordance with 9.4.5.4 

of the Dublin City Council Sustainable Drainage Design & Evaluation Guide 2021.  

Urban Creep considers the potential impact on the drainage system from exempted development such 

as small extensions to houses and paving over front gardens to create driveways. It is concluded that this 

factor is not considered necessary for this type of development. 

The ground level surface water drainage is proposed to be discharged by gravity into the existing public 

Surface Water sewer on Rafter's Lane, located north of the site.  

A desktop study has been conducted to assess the site conditions, and the design parameters outlined in 

Table 2-1 have been identified.   
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Table 2-1: Surface Water Drainage Design Parameters 

Description Value  

Total positively drained Site area 0.145 ha 

Return period target Pipe Design 1 in 5 year + CC. 

Network Design 1 in 30 year + CC. 

Check 1 in 100 year + CC for 

flooding. 

Climate Change 20% 1 

Urban Creep 0% 2 

M5-60 16.8 

Ratio R 0.277 

SOIL type Till derived from limestones –  

4 (clayey) 

Soil value 0.45 

SAAR 708 mm 

Flow reduction parameter Flow reduced to 2l/s since 

calculated Qbar is impractically low 

Controlled Outflow 2 l/s 

Flow restriction method Hydrobrake of 2 l/s at 1.5m design 

head 

Attenuation Storage Volume 83.4 m3 

Infiltration Rate N/A 

1 – Climate change allowance in accordance with 9.4.5.4 of SuDS Guide  

2 - Urban Creep considers the potential impact on the drainage system from exempted development such as small extensions to 

houses and paving over front gardens to create driveways. It is concluded that this factor is not considered necessary for this type 

of development. 

3 - Based on CIRIA Table 25.1 “Typical infiltration coefficients based on soil texture” for till subsoils 
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2.3.2 Surface Water Quality (Interception and Treatment) 

Interception refers to the process of capturing and diverting rainwater before it enters the drainage 

system. With reference to GDSDS Volume 2, the first 5mm of rainfall is to be intercepted, for 80% of the 

total impermeable area during the summer, and 50% of the total impermeable area during the winter. 

Interception will involve the use of permeable paving, the green on blue roof, and bio retention 

areas/rain gardens, which intercept and redirect the runoff to appropriate treatment measures, as shown 

in Table 2-1.  

Please also refer to section 2.4 for further details regarding proposed SUDS measures proposed. 

 

Table 2-1: Interception mechanism and Proposals (reference: CIRIA SuDS Manual 2015, Table 24.6) 

SuDS 

Measure 
Value 

Green roofs  
All surfaces that have green roofs 

 

Permeable 

paving  

All permeable pavements, whether lined or not, can be assumed to comply, provided 

there is no extra area drained to the permeable pavement. 

Where the pavement also drains an adjacent impermeable area, compliance can be 

assumed for all soil types where the pavement is unlined, as long as the extra paved area 

is no greater than the permeable pavement area. 

 

Bioretention 

areas and 

rain gardens  

Areas of the site drained to unlined bioretention components can be assumed to comply 

where the impermeable surface area is less than 5 times the vegetated surface area 

receiving the runoff. 

 

 

All permeable pavement and green roof surfaces within the development, with reference to above table, 

comply for interception. All impermeable surfaces other than pavements and green roofs, i.e. normal 

roofs, will discharge runoff to lined permeable paving or bio retention areas . The impermeable areas 

are less than the provided SuDS measure areas (impermeable paving and vegetated surface areas), hence 

full interception can be considered achieved.  Please refer Table 2-1 above for areas of each SUDS 

measure. 

 

Treatment, on the other hand, involves removing pollutants, sediments, and contaminants from the 

captured Surface Water before it is discharged into water bodies or infiltrated into the ground. With 

reference to GDSDS Volume 2, 5mm of rainfall is to be treated, for 80% of the total impermeable area 

during the summer, and 50% of the total impermeable area during the winter. 

This will be accomplished through filtration, biofiltration, and sedimentation within the permeable 

paving, green on blue roof, and bio retention areas/rain gardens.  

Due to low pollution hazard level, which comes from the fact that low traffic is anticipated within the 

site – only for emergency access, a single SuDS measure such as permeable paving is considered adequate 

in lieu of providing a petrol interceptor. 
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Please refer to Section 2.4 for interception and treatment volume calculations. 

With reference to Table 26.2 and 26.3 of CIRIA 753, the following applies to the development: 

• Roofs discharging to rain gardens and permeable paving, 

• Low traffic roads and non-residential car parking with infrequent change < 300 traffic movements 

per day, discharging to permeable paving. 

A summary of pollution hazard indices and mitigation indices are shown in Table 2-2 and Table 2-3. 

 

Table 2-2: Pollution hazard indices 

Land use 
Pollution 

hazard level 

Total suspended 

solids 
Metals Hydrocarbons 

Commercial roofs  Low  0.3 0.2 0.05 

Low traffic roads and 

non-residential car 

parking with infrequent 

change < 300 traffic 

movements per day 

Low 0.5 0.4 0.4 

 

Table 2-3: SuDS mitigation indices 

 Mitigation indices 

SuDS Component 
Total suspended 

solids 
Metals Hydrocarbons 

Bioretention system  0.8 0.8 0.8 

Permeable paving 0.7 0.6 0.7 

 

As can be seen in above tables, commercial roofs’ SuDS mitigation indices cover the pollution hazard 

indices, and the low traffic roads / non-residential car parking with infrequent change mitigation indices 

cover the pollution hazard indices as well, so compliance is achieved for treatment.  

 

 

2.3.3 Surface Water Amenity 

The proposed SuDS measures, i.e. permeable paving, bioretention areas, and green roofs should all be 

easily understood to people using the site and maintenance personnel, as they are SuDS measures at or 

close to the surface. 

The visual character of the site will be enhanced by the use of the different SuDS measures, and the 

multi-functionality of the permeable paving and bioretention areas means that they can be used for 

recreation and event gathering when not in use. 

Please refer to architects and landscape architects design for further information on site amenity. 
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2.3.4 Surface Water Biodiversity 

The proposed SuDS measures, i.e. permeable paving, bioretention areas, and green roofs will clean the 

water through the management train using the principle of source control, and that water will be kept 

at or near the surface as it flows along.  

Please refer to landscape architects design for further information on biodiversity. 

 

2.3.5 Surface Water Hydraulic requirements 

The proposed surface water drainage system has been designed using Causeway Flow software with 

reference to the Department of Environment and Local Government’s guidance document 

“Recommendations for Site Development Works for Housing Areas”, with guidance taken from the 

“Greater Dublin Strategic Drainage Study” (GDSDS) and the Dublin City Council Development Plan (2022-

2028). 

The surface water model has analysed a range of storms for the following scenarios: 

• 1 in 5-year return period for network design, 

• 1 in 30-year return period to ensure no flooding from manhole is encountered, 

• 1 in 100-year return period to calculate attenuation. 

All return periods were analysed with 20% of additional rainfall to allow for climate change.  

 

The network has been modelled with the proposed attenuation volume and associated flow control 

outlets included.  Rain gardens, permeable paving and the green on blue roof have been modelled with 

outlet orifices to simulate limited outflow into the main surface water network, and a single Hydrobrake 

is proposed at the first downstream manhole from the attenuation tank. The Hydrobrake flow control 

has been modelled as such in Causeway Flow.  

 

Depths of water in the network model (including pipework, manholes, the attenuation tank, SuDS 

measures and Hydrobrake) have been assessed for surcharging and flood risk. The model is established 

such that a flood risk is identified in the model results if the water rises to within 500mm of the cover 

level. If the water level in below ground drainage rises to a level below this, it is identified as a surcharge 

within the model results. It is important to note that this warning is given related to proposed ground 

level at the node and not related to Finished Floor level. Where possible, proposed drainage is within 

roadways, and the adjacent Floor levels will be higher than the road level at that location.   

 

Causeway Flow includes a design setting called “additional storage”. This is included in the software to 

account for storage volume in the network provided by secondary drainage including access junctions, 

inspection chambers, service connections etc. This provides additional storage in the network above the 

storage provided within the attenuation tank and primary drainage network. 20m3/ha is the standard 

allowance provided for in Causeway Flow and was utilised for this design. 

Please refer to detailed Causeway calculations (inputs and outputs) enclosed in Appendix D for details. 

 

The surface water and attenuation design has been completed with allowance for the proposed pervious 

and impervious areas, all contributing with a run-off coefficient of 1.0. Landscaping areas that are not 

contributing to the Surface Water system have not been included in this. With above in mind the default 

Cv values of 0.75 for summer, and 0.84 for winter, have been used in Causeway Flow. 
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The following rainfall parameters have been utilised in the Causeway Flow model: M5-60 of 16.8mm and 

a Ratio (R) of 0.277. These figures have been taken from Met Éireann Rainfall Data, refer to Appendix C 

for the rainfall data sheet.  

 

A drainage design compliance checklist has been carried out with reference to GDSDS Table 6.3, in Table 

2-4 below. 

 

Table 2-4: GDSDS Drainage Design Criteria 

Criterion 
Sub-

criterion 

Return 

Period 

(Years) 

Design Objective Commentary 

Criterion 1  

River Water 

Quality 

Protection 

1.1 <1 

Interception storage of 

at least 5mm, and 

preferably 10mm, of 

rainfall where run-off to 

the receiving water can 

be prevented 

5mm of interception storage 

achieved as indicated in 2.3.2 

of the report. 

Criterion 2 

River Regime 

Protection  

2.1 1 

Discharge rate equal to 

1-year greenfield site 

peak runoff rate or 

2l/s/ha, whichever is 

the greater. Site critical 

duration storm to be 

used to assess 

attenuation storage 

volume. 

Flow control of 2l/s as 

indicated in 2.3.1 of the 

report. 15 minute to 48 hours 

storm events as modelled in 

Causeway Flow. 

2.2 100 

Discharge rate equal to 

1 in 100-year greenfield 

site peak run-off rate. 

Site critical duration 

storm to be used to 

assess attenuation 

storage volume.  

QBar of 2l/s as indicated in 

2.3.1 of the report. 15 minute 

to 48 hours storm events as 

modelled in Causeway Flow. 

Criterion 3 

Level of 

Service 

(Flooding) for 

the Site.  

3.1 30 

No flooding on site 

except where 

specifically planned 

flooding is approved. 

Summer design storm of 

15 or 30 minutes are 

normally critical. 

No flooding on site for 30 year 

return period as indicated in 

Causeway Flow outputs. Refer 

to Appendix B. 

3.2 100 

No internal property 

flooding. Planned flood 

routing and temporary 

flood storage 

accommodated on site 

No internal property flooding 

for 100 year return period as 

indicated in Causeway Flow 

outputs. Refer to Appendix B. 
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for short high intensity 

storms (critical duration 

events). 

3.3 100 

No internal property 

flooding. Floor levels at 

least 500mm above 

maximum river level 

and adjacent storage 

retention. 

No internal property flooding 

for 100 year return period as 

indicated in Causeway Flow 

outputs. Refer to Appendix B. 

Floor levels are at least 500mm 

above maximum adjacent on-

site storage feature. 

3.4 100 

No flooding of adjacent 

urban areas. Overland 

flooding managed 

within the 

development. 

No overland flooding for the 

100 year return period as 

indicated in Causeway Flow 

outputs. Refer to Appendix B. 

For longer return periods than 

100 year return period, 

overland flooding will occur 

and will be routed towards 

public roads adjacent to the 

site. 

Criterion 4  

River Flood 

Protection 

4.3 100 

Maximum discharge rate 

of QBar or 2 l/s/ha, 

whichever is the 

greater, for all 

attenuation storage 

where separate “long 

term” storage cannot 

be provided. 

Requirement met through the 

use of QBar value for all 

attenuation storage, as 

described in 2.3.1 of this 

report. 
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Flow velocities within SuDS measures will be limited to allow for settlement of silt and to disallow erosion 

during peak rainfall events. Flow velocities within the main drainage system will be as per Table 2-5 

below. Please also refer to Appendix B for velocities within the main drainage system. 

 

Table 2-5: Additional Causeway Input Parameters 

Parameter Value 

Time of entry  15 minutes 

Pipe Ks  0.6 mm (uPVC) 

Minimum velocity (self-cleansing) within main 

drainage 
0.3 m/s * 

Maximum velocity within main drainage 3.0 m/s 

Minimum pipe diameter  150mm 

*The minimum velocity of 0.3m/s is sufficient due to the fact that sediment loading is addressed effectively by 

SuDS measures, with reference to GDSDS Volume 2, Section 6.5.2. 
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2.3.6 Surface Water Site Flow Control  

2.3.6.1 Geology 

The GSI quaternary map was reviewed and an extract from this map is shown in . This indicates the area 

to be ‘Till derived from limestones.’  Please refer  below that shows the blue areas as ‘till derived from 

limestones.’ 

Based on the above, a soil type of 4 was used for the purposes of calculation of QBar which characterises 

the soil as ‘Clayey, poorly drained’.  This SOIL type of 4 equates to a SOIL ratio of 0.45. 

 

Figure 2-3: Extract from GSI Quaternary Map 

 

2.3.6.2 Flow control Rate  

Considering the scale of the site, the calculated Qbar flow rate is 0.8l/s. This provides a discharge rate 

that is impractical to provide with vortex flow controller systems.  On this basis a controlled discharge 

rate of 2l/s has been provided for the site.   

A separate flow control has been provided for the blue roof to control its runoff directly, however the 

final discharge to the existing network is controlled to 2l/s. This blue roof flow restrictor has a base 

plate which can be set to a certain position to control the flow rate for the outlet. The proposed position 

for this site and its corresponding discharge rates are displayed below in Table 2-6. Refer to Figure 2-4 

for a section detail of a proposed blue roof flow restrictor.  The maximum flow rate at this position on 

the flow restrictor from the blue roof is 1.1l/s. 

The discharge control from the blue roof operates upstream of the attenuation tank and serves to reduce 

the volume of below ground attenuation. 
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Table 2-6: Head-Discharge Relationship of Blue Roof Flow Restrictor 

Head of water in mm 

 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

Flow 

Rate, L/s 
0.3 0.4 0.5 0.5 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.9 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.1 
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2.4 SuDS Proposals 

The proposed development has been assessed in relation to Sustainable Urban Drainage Systems (SuDS).   

A variety of SuDS measures may be adopted to comply with Council recommendations. All SuDS measures 

are to be implemented with reference to the UK Suds Manual and Dublin City Council drainage 

requirements.  

Relatively small volumes of rainwater collected by the respective SuDS devices will enter the public 

sewer network during typical low intensity storms. This is because the proposed SuDS measures will retain 

rainwater from low level rainfall events until it is used via evapotranspiration in the green areas or 

infiltrated to the ground below. The feasibility of infiltration will be dependent on ground conditions at 

the particular SUDS measure which will be determined on site in the course of the construction works, 

however at a minimum interception via evaporation, treatment and attenuation will be provided by the 

SuDS measures which will reduce the impact on the receiving public surface water network in all storm 

events. 

The SuDS processes decrease the impact of the development on the receiving environment by providing 

amenity and biodiversity in many cases.  Regular maintenance of the SuDS proposals is required to ensure 

they are operating to their optimal level throughout their design life. The proposed SuDS measures will 

be taken in charge by Dublin City Council. 

The following SuDS measures have been identified as being appropriate for the site, considering the size 

of the development and other constraints: 

 

2.4.1 Green on Blue Roof 

Green roofs are areas of living vegetation, installed on the top of buildings, for a range of reasons 

including visual benefit, ecological value, enhanced building performance and the reduction of surface 

water runoff. It is proposed to provide a significant extent of green roof within the development.  

These shall be provided at roof level in the form of extensive green on blue roof. Green roofs are widely 

recognised as an effective SuDS solution and an important tool in mitigating the adverse effects of 

development on rainfall run-off and for managing urban flood risk. The detail of the green roof as well 

as associated roof drainage and access systems are to be provided by the architect.  

Research in the UK (Kellagher and Lauchlan, 2005, CIRIA, 2007) indicates that green roofs are effective 

in providing both attenuation and volume reduction in runoff for small rainfall events but suggests that 

these advantages are reduced (but not completely lost) for larger rainfall events. 

The blue roof component will serve as an additional attenuation measure for the site, as described in 

Section 2.2 of this report. 

In accordance with the Dublin City Council ‘Green & Blue Roof Guide, 2021’, the development is 

considered appropriate for green blue roof application. It is however noted that a protected structure is 

forming part of the development, and it is considered appropriate to exclude the roof of same for the 

purposes of calculating applicable total roof areas. 

A combined extensive green on blue roof system is proposed, similar to the detail provided in Figure 2-4 

below.  Please see below summary Table 2-7 for proposed green/blue roof coverage of the roofs on site.  

Green / blue roof provision takes guidance from Dublin City Council  'Green & Blue Roof Guide, 2021.'  

It would be impractical to provide 70% green roof coverage because the Children’s Library roof is pitched 

and not gently sloped, making it an unsuitable roof surface for a green roof build-up. 
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Table 2-7: Roof Types Summary 

Roof type Area (m2) Comment  

Existing Roof 120 - 

New flat roof 30 
Lift overruns, windows and 

other areas in flat roof area 

New Pitched Roof 190 - 

New combined green and blue 

roof  
413 

Equates to 65% of new roofs or 

55% of total roofs 

Total New Roof 633 Excludes existing building 

Total Site Roof Area 753 - 

 

 

 

Figure 2-4:  Combined Green and Blue Roof with Outlet Detail 

 

 

 

 

 

Outlet 

detail 

Flow 

control 

Inspection Chamber 
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2.4.2 Permeable Pavements 

Significant areas of pavement on site are proposed as permeable pavements.   

The treatment processes that occur within permeable pavements include: 

I. Filtration of silt and the attached pollutants – the majority of silt is trapped within the top 30mm 

of the jointing material between the blocks. 

II. Biodegradation of organic pollutants, such as petrol and diesel within the pavement construction 

III. Adsorption of pollutants (pollutants attach or bind to surfaces within the construction) which 

depends on factors such as texture, aggregate structure and moisture content. 

IV. Settlement and retention of solids. 

Due to the anticipated low use of the development for vehicular access, the use of permeable pavers is 

proposed as an alternative to an oil separator.  The use of permeable pavers for this purpose is supported 

by the treatment processes outlined above.  CIRIA C753 (The SuDS Manual) notes that regarding 

interception design of pervious pavements, studies have shown that runoff typically does not occur from 

pervious pavements for rainfall events up to 5 mm. 

Some pitched roofs are to discharge to pervious pavement areas. 

 

2.4.3 Rain Gardens / Bio Retention Areas 

Pitched roof and metal roof surfaces are to runoff to rain gardens, bio retention areas.  

The proposed rain gardens / bio retention areas will serve to provide treatment to roof runoff for low 

intensity storms.  Rainwater will be treated through evapotranspiration within the filter media of the 

rain garden structure. They will incorporate drainage stone/subsoil and will provide a level of additional 

attenuation within the system.  

The system allows the Surface Water to filter downwards through a filter medium removing finer 

contaminants along the way.  Depending on the particle size of the filter media different qualities can 

be achieved from the bioretention system. A perforated surface water drain is to be provided at a low 

level to drain any excess surface water. Any water that drains through the above-mentioned perforated 

drainage pipe will subsequently discharge to the main Surface Water drainage system. 

CIRIA C753 (The SuDS Manual) Table 24.6 notes that regarding interception design of bio retention 

areas/rain gardens - areas drained by bio retention areas / rain gardens can be considered to provide 

Interception, i.e. it can be assumed that there will be zero runoff from the first 5 mm rainfall for 80% of 

events during the summer and 50% in winter.  

The extent and detail of the system is to be as per the SuDS layout and Standard Details drawings. Please 

refer to PUNCH Drawing 232168-PUNCH-XX-XX-DR-C-0151 for SUDS layout.  Please refer to Table 2-8 

below for summary of areas provided and associated commentary. 

 

2.4.4 Attenuation Tank 

The proposed below ground modular attenuation tank is sized to reduce the peak runoff from the site 

and is located at the northern end of the site. The proposed attenuation tank will provide 47 m³ Surface 

Water attenuation storage. The outlet from the attenuation tank will be controlled by a flow control 

device, with a flow limit of 2 l/s at a design head of 1.5m.  

All flow into the attenuation tank is proposed through a perforated pipe with gravel surround.  This will 

ensure that all debris will be contained within the perforated pipe and will not enter the attenuation 

tank geocellular components, facilitating easy maintenance of the attenuation tank system. 
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2.4.5 SUDS And Attenuation Summary 

 

Please see below summary of areas serviced and SUDS measures proposed. Please refer to PUNCH Drawing 

232168-PUNCH-XX-XX-DR-C-0125 for surface water drainage layout and to PUNCH Drawing 232168-

PUNCH-XX-XX-DR-C-0151 for SUDS layout. 

 

It can be seen that water storage volume is provided within the proposed SUDS measures.  However, this 

water volume is provided at a relatively high elevation relative to the proposed floor level, and would 

result in water levels being less than 500mm relative to the proposed FFL.  Based on this high water 

elevation, the reliance on these volumes as attenuation is not considered acceptable. 

 

 

Table 2-8 Surface Areas and Proposed Treatment 

Area Type 

Serviced 
Area (m2) 

5mm 

interception 

Volume (m3) 

Area Treated by 

Proposed flat roof 443 2.2 Green – blue roof 

Existing Roof 120 0.6 
75% Pervious Pavements  

25% Bioretention 

Pervious 

pavements 
563 2.82 Pervious Pavements 

Proposed Pitch 

Roof 
190 

0.95 

 

South side –  

Bioretention 

North Side –  

50% pervious pavement and 50% bioretention 

    

Subtotal Area 

Treated by 

Pervious 

Pavement 

796 3.98 Pervious Pavements 

Subtotal area 

treated by 

bioretention 

173 0.87 Bioretention 

Total  7.05 
Green / blue roof, bioretention, pervious 

pavements 
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Table 2-9 Interception and Attenuation Summary 

SUDS Measure Extent Proposed 
Water Volume 

provision 
Area Treated Comments 

Extensive green 

roof on Blue Roof 

413 m2 area 

 

Interception via 

Sedum: 

9.9 m3 

 

Attenuation via 

Blue Roof: 

39.2 m3 

Interception and 

treatment for 

proposed flat roof 

area 

80mm deep 

sedum providing 

initial treatment 

at 30% voids 

100mm deep blue 

roof providing 

attenuation at 

95% voids 

Pervious and 

porous pavements 
563 m2 area 

Gravel Layers: 

50.67 m3 

Interception 

water volume 

 

 

 

Interception and 

treatment for: 

Pervious 

Pavement  

Part of existing 

retained roof 

Part of proposed 

pitch roof 

0.3m depth of 

coarse gravel at 

30% voids 

Raingarden / 

bioretention area 
151 m2 area 

Interception soil 

voids volume:  

 22.7 m3 

 

Interception and 

treatment for: 

Part of existing 

retained roof 

Part of proposed 

pitch roof 

0.5m depth at 30% 

voids  

Geocellular 

Attenuation tank  
31 m2 area 

Attenuation: 

44.2 m3  

Entire site 

attenuation 

1.5m deep tank 

providing 

attenuation at 

95% voids 

     

Interception Total   74 m3   

Attenuation Total  83.4 m3   
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3 Summary 

The existing surface water drainage system consists of a 300mm concrete combined sewer on Crumlin 

Road and a 225mm concrete dedicated Surface Water sewer on Rafter's Lane. Online record drawings 

and Irish Water Record Drawings illustrate the current public Surface Water drainage arrangement. 

Currently, surface water from the site is discharged un-attenuated to the public combined sewer. 

 

The proposed surface water drainage strategy for the development aims to adhere to a suitable runoff 

rate for the site based on its scale.  Runoff from the site is reduced to 2l/s.  

Sustainable drainage systems (SuDS) will be implemented to meet this requirement. Various storage 

measures, including rain gardens/bioretention areas, permeable paving, a modular attenuation tank, 

and a green/blue roof, will be utilized to attenuate the surface water runoff for the 1:100 year return 

period, providing a total attenuation capacity of 83.4 cubic meters water storage. 

 

The proposed surface water drainage system will discharge the ground level surface water drainage into 

the existing public Surface Water sewer on Rafter's Lane using gravity flow. The design of the system was 

done using Causeway Flow software, following guidance from the Department of Environment and Local 

Government, the Greater Dublin Strategic Drainage Study (GDSDS), and the Dublin City Council 

Development Plan (2022-2028).  

 

The proposed SuDS measures for the site include green on blue roofs, permeable pavements, rain 

gardens/bio retention areas, and an attenuation tank. 

 

Interception of runoff will be achieved through the use of permeable paving, green roofs, and bio 

retention areas/rain gardens, redirecting the runoff to appropriate treatment measures. Permeable 

pavement and green roof surfaces within the development comply with interception requirements. 

Impermeable surfaces other than pavements and green roofs, such as normal roofs will discharge runoff 

to lined permeable paving and bio retention areas specifically for interception of roofs. 

 

Treatment of captured surface water involves filtration, biofiltration, and sedimentation within the 

permeable paving, green on blue roofs, and bio retention areas/rain gardens. According to The Dublin 

City Development Plan, 5mm of rainfall is to be treated,. 

 

Overall, the proposed surface water drainage system aims to intercept, attenuate, and treat the runoff 

from the development, ensuring compliance with greenfield runoff limitations and incorporating 

sustainable drainage measures for effective interception and treatment of surface water before 

discharge or infiltration, all with reference to Dublin City Development Plan 2022-2028 and DCC SuDS 

Guide 2021. 
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2. Whilst every care has been taken in its compilation, Irish Water gives this information as to the position of its underground network as a general guide only 
on the strict understanding that it  is based on the best available information provided by each Local Authority in Ireland to Irish Water. Irish Water can assume 

no responsibility for and give no guarantees, undertakings or warranties concerning the accuracy, completeness or up to date nature of the information provided
and does not accept any liability whatsoever arising from any errors or omissions.This information should not be relied upon in the event of excavations or any 
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Appendix B Surface Water Drainage Design Calculations 

 



Project title:

Project no.:

Designed: Date:

(Complete figures in blue only)

Q Bar = 0.00108 x Area 0.89 x SAAR1.17 x Soil2.17

Where Units
Q Bar = m3/s
Area = km2

SARR = mm

Soil = - Table 1

Soil WRAP Runoff Soil value Soil Characteristics

1 Very high Very low 0.15 Sandy, well drained

Area description: 2 High Low 0.3 Intermediate soils (sandy)

3 Moderate Moderate 0.4 Intermediate soils (silty)

Soil characteristics: Soil type (See Table 1) 4 (Clayey, poorly drained) 4 Low High 0.45 Clayey, poorly drained

=> Soil index = 0.45 5 Very low Very high 0.5 Steep, rocky areas

Area = 0.5 km2 ( 1790 m2 )

SAAR = 708 mm Refer to Annual Average Rainfall Diagram on following spreadsheet

Q Bar = 0.2226 m3/s

= 222.60 l/s

= 1243.55 l/s/ha

Linear Interpolation of Q Bar based on ratio of development to 50 ha

Peak greenfield discharge rate, QBar = 0.80 l/s 2 litres/second/hectare = 0.36 l/s

Mean Annual Flood Flow Rate Equation for 
Greenfield Catchments IH124

19/05/2023

232168

DT

(Based on Institute of Hydrology report No. 124)

Crumlin Road Mixed Use Development

or

Soil Index

Allowable discharge rate 
(greater of Qbar or 2/l/s/ha)

= 0.80 l/s

Mean Annual Peak Flow

Catchment area

Standard Annual Average Rainfall

Where developments are smaller than 50 ha, the analysis for determining the peak greenfield discharge rate should use 50 ha in the 
formula and linearly interpolate the flow rate value based on the ratio of the development to 50 ha.(Ref: Interim Code of Practice for 
Sustainable Drainage Systems)

10/06/2023
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
5
20
Scotland and Ireland
16.800
0.277
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Inverts
0.600
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S1-0
S1-1
S2-0
S1-2
Green on Blue Roof
SIC 2-0
S3-0
S1-3
S1-4
S1-5

0.031
0.041
0.032

0.043

0.016

5.00
5.00
5.00

30.00

5.00

39.800
39.800
39.800
39.800
47.775
39.800
39.800
39.800
39.050
38.660

1200
1200
1200
1200

600
1200
1200
1200
1200

712391.930
712387.844
712379.077
712376.152
712387.461
712385.691
712383.170
712371.728
712370.462
712383.546

732069.718
732081.863
732064.938
732078.630
732106.075
732104.903
732104.445
732102.285
732110.025
732122.887

1.150
1.310
1.150
1.462
1.350
0.750
1.150
2.293
1.595
1.440

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

S1.000 S1-0 S1-1 12.814 0.600 38.650 38.490 0.160 80.0 150 5.19 50.0

S1.000 1.125 19.9 6.7 1.000 1.160 0.031 0.0 60 1.017

S1.001 S1-1 S1-2 12.131 0.600 38.490 38.338 0.152 80.0 150 5.37 50.0

S1.001 1.125 19.9 15.6 1.160 1.312 0.072 0.0 100 1.243

S2.000 S2-0 S1-2 14.001 0.600 38.650 38.475 0.175 80.0 150 5.21 50.0

S2.000 1.125 19.9 6.9 1.000 1.175 0.032 0.0 61 1.026

S1.002 S1-2 S1-3 24.065 0.600 38.338 38.037 0.301 80.0 225 5.64 50.0

S1.002 1.463 58.2 22.6 1.237 1.538 0.104 0.0 97 1.372

3.000 Green on Blue Roof SIC 2-0 2.123 0.600 46.425 39.050 7.375 0.3 150 30.00 26.3

3.000 18.952 334.9 5.0 1.200 0.600 0.043 0.0 13 6.803

SIC2.000 SIC 2-0 S3-0 2.562 0.600 39.050 39.018 0.032 80.0 150 30.00 26.3

SIC2.000 1.125 19.9 5.0 0.600 0.632 0.043 0.0 51 0.939

S3.000 S3-0 S1-3 11.644 0.600 38.650 38.504 0.146 80.0 150 30.00 26.3

S3.000 1.125 19.9 6.8 1.000 1.146 0.059 0.0 61 1.022

S1.003 S1-3 S1-4 7.843 0.600 37.507 37.455 0.052 150.0 225 30.00 26.3

S1.003 1.065 42.3 18.7 2.068 1.370 0.163 0.0 104 1.031

S1.004 S1-4 S1-5 18.347 0.600 37.455 37.220 0.235 78.1 150 30.00 26.3

S1.004 1.139 20.1 18.7 1.445 1.290 0.163 0.0 115 1.290
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

S1.000 12.814 80.0 150 Circular 39.800 38.650 1.000 39.800 38.490 1.160

S1.000 S1-0 1200 Manhole Adoptable S1-1 1200 Manhole Adoptable

S1.001 12.131 80.0 150 Circular 39.800 38.490 1.160 39.800 38.338 1.312

S1.001 S1-1 1200 Manhole Adoptable S1-2 1200 Manhole Adoptable

S2.000 14.001 80.0 150 Circular 39.800 38.650 1.000 39.800 38.475 1.175

S2.000 S2-0 1200 Manhole Adoptable S1-2 1200 Manhole Adoptable

S1.002 24.065 80.0 225 Circular 39.800 38.338 1.237 39.800 38.037 1.538

S1.002 S1-2 1200 Manhole Adoptable S1-3 1200 Manhole Adoptable

3.000 2.123 0.3 150 Circular 47.775 46.425 1.200 39.800 39.050 0.600

3.000 Green on Blue Roof JuncƟon SIC 2-0 600 Manhole Adoptable

SIC2.000 2.562 80.0 150 Circular 39.800 39.050 0.600 39.800 39.018 0.632

SIC2.000 SIC 2-0 600 Manhole Adoptable S3-0 1200 Manhole Adoptable

S3.000 11.644 80.0 150 Circular 39.800 38.650 1.000 39.800 38.504 1.146

S3.000 S3-0 1200 Manhole Adoptable S1-3 1200 Manhole Adoptable

S1.003 7.843 150.0 225 Circular 39.800 37.507 2.068 39.050 37.455 1.370

S1.003 S1-3 1200 Manhole Adoptable S1-4 1200 Manhole Adoptable

S1.004 18.347 78.1 150 Circular 39.050 37.455 1.445 38.660 37.220 1.290

S1.004 S1-4 1200 Manhole Adoptable S1-5 1200 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S1-0

S1-1

S2-0

S1-2

Green on Blue Roof

SIC 2-0

712391.930

712387.844

712379.077

712376.152

712387.461

712385.691

732069.718

732081.863

732064.938

732078.630

732106.075

732104.903

39.800

39.800

39.800

39.800

47.775

39.800

1.150

1.310

1.150

1.462

1.350

0.750

1200

1200

1200

1200

600

0

1

0

0

1

2

0

0

1

0

0
1

0

0
1
2

0

0
1

0

S1.000
S1.000

S1.001

S2.000
S2.000
S1.001

S1.002

3.000
3.000

SIC2.000

38.650
38.490

38.490

38.650
38.475
38.338

38.338

46.425
39.050

39.050

150
150

150

150
150
150

225

150
150

150
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S3-0

S1-3

S1-4

S1-5

712383.170

712371.728

712370.462

712383.546

732104.445

732102.285

732110.025

732122.887

39.800

39.800

39.050

38.660

1.150

2.293

1.595

1.440

1200

1200

1200

1200

1
0

1

2

0

1

0

1

1

0
1
2

0
1

0
1

SIC2.000

S3.000
S3.000
S1.002

S1.003
S1.003

S1.004
S1.004

39.018

38.650
38.504
38.037

37.507
37.455

37.455
37.220

150

150
150
225

225
225

150
150

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

Analysis Speed

FSR
Scotland and Ireland
16.800
0.277
0.750
0.840
Normal

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume
100 year 360 minute (m³)

x
240
20.0
x
✓

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

5
30

100

20
20
20

0
0
0

0
0
0

Pre-development Discharge Volume

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
Soil Index

SPR
CWI

GreenĮeld
FSR/FEH

1
0.10

Return Period (years)
Climate Change (%)

Storm DuraƟon (mins)
BeƩerment (%)

PR
Runoī Volume (m³)

100
0
360
0

Node Green on Blue Roof Online Head/Flow Control

Flap Valve x Replaces Downstream Link ✓ Invert Level (m) 47.275
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Head
(m)

Flow
(l/s)

Head
(m)

Flow
(l/s)

Head
(m)

Flow
(l/s)

Head
(m)

Flow
(l/s)

Head
(m)

Flow
(l/s)

Head
(m)

Flow
(l/s)

Head
(m)

Flow
(l/s)

0.010
0.020
0.030

0.300
0.400
0.500

0.040
0.050
0.060

0.500
0.600
0.700

0.070
0.080
0.090

0.700
0.700
0.800

0.100
0.110
0.120

0.800
0.800
0.900

0.130
0.140
0.150

0.900
0.900
1.000

0.160
0.170
0.180

1.000
1.000
1.100

0.190
0.200

1.100
1.100

Node S1-3 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
37.507
1.500
2.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0061-2000-1500-2000
0.075
1200

Node Green on Blue Roof Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

47.375

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 413.0 0.0 0.100 413.0 0.0 0.101 0.0 0.0

Node S1-3 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

1.0
0.95

Invert Level (m)
Time to half empty (mins)

37.507

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 31.0 0.0 1.500 31.0 0.0 1.501 0.0 0.0
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Results for 5 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 93.30%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1-0 10 38.709 0.059 6.6 0.0986 0.0000 OK

15 minute winter S1-0 S1.000 S1-1 6.5 0.659 0.328 0.1261

15 minute winter S1-1 10 38.596 0.106 15.2 0.1855 0.0000 OK

15 minute winter S1-1 S1.001 S1-2 14.9 1.173 0.751 0.1542

15 minute winter S2-0 10 38.713 0.063 6.8 0.1056 0.0000 OK

15 minute winter S2-0 S2.000 S1-2 6.7 0.989 0.335 0.0944

15 minute winter S1-2 11 38.437 0.099 21.6 0.1115 0.0000 OK

15 minute winter S1-2 S1.002 S1-3 21.6 1.331 0.372 0.3910

120 minute winter Green on Blue Roof 110 47.386 0.961 2.9 5.2388 0.0000 FLOOD RISK

120 minute winter Green on Blue Roof Head/Flow SIC 2-0 0.8

120 minute winter SIC 2-0 110 39.072 0.022 0.8 0.0062 0.0000 OK

120 minute winter SIC 2-0 SIC2.000 S3-0 0.8 0.532 0.041 0.0039

15 minute winter S3-0 10 38.693 0.043 3.4 0.0606 0.0000 OK

15 minute winter S3-0 S3.000 S1-3 3.3 0.820 0.168 0.0473

600 minute winter S1-3 480 38.376 0.869 4.0 26.5809 0.0000 SURCHARGED

30 minute summer S1-3 S1.003 S1-4 1.6 0.511 0.037 0.0240

15 minute summer S1-4 19 37.484 0.029 1.6 0.0324 0.0000 OK

15 minute summer S1-4 S1.004 S1-5 1.6 0.673 0.078 0.0425 13.1

15 minute summer S1-5 19 37.248 0.028 1.6 0.0000 0.0000 OK
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Results for 30 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 93.30%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

600 minute winter S1-0 465 38.735 0.085 1.2 0.1412 0.0000 OK

15 minute winter S1-0 S1.000 S1-1 9.5 0.681 0.478 0.1672

600 minute winter S1-1 465 38.735 0.244 2.8 0.4296 0.0000 SURCHARGED

15 minute winter S1-1 S1.001 S1-2 21.4 1.236 1.075 0.2005

600 minute winter S2-0 465 38.734 0.084 1.2 0.1422 0.0000 OK

15 minute winter S2-0 S2.000 S1-2 9.7 1.084 0.489 0.1254

600 minute winter S1-2 465 38.734 0.396 4.0 0.4482 0.0000 SURCHARGED

15 minute winter S1-2 S1.002 S1-3 31.0 1.449 0.533 0.5146

120 minute winter Green on Blue Roof 118 47.396 0.971 4.2 8.9885 0.0000 FLOOD RISK

120 minute winter Green on Blue Roof Head/Flow SIC 2-0 0.9

120 minute winter SIC 2-0 104 39.073 0.023 0.9 0.0065 0.0000 OK

120 minute winter SIC 2-0 SIC2.000 S3-0 0.9 0.548 0.045 0.0042

600 minute winter S3-0 465 38.734 0.084 1.4 0.1189 0.0000 OK

15 minute winter S3-0 S3.000 S1-3 4.9 0.910 0.247 0.0628

600 minute winter S1-3 465 38.734 1.227 5.4 37.5277 0.0000 SURCHARGED

600 minute winter S1-3 S1.003 S1-4 1.8 0.531 0.043 0.0267

600 minute winter S1-4 465 37.486 0.031 1.8 0.0349 0.0000 OK

600 minute winter S1-4 S1.004 S1-5 1.8 0.703 0.090 0.0472 70.1

600 minute winter S1-5 465 37.250 0.030 1.8 0.0000 0.0000 OK
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 93.30%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

720 minute winter S1-0 555 39.211 0.561 1.3 0.9366 0.0000 SURCHARGED

15 minute winter S1-0 S1.000 S1-1 11.3 0.691 0.567 0.2256

720 minute winter S1-1 555 39.211 0.721 3.0 1.2664 0.0000 SURCHARGED

15 minute winter S1-1 S1.001 S1-2 26.1 1.480 1.311 0.2113

720 minute winter S2-0 555 39.211 0.561 1.3 0.9457 0.0000 SURCHARGED

15 minute winter S2-0 S2.000 S1-2 12.7 1.150 0.637 0.1541

720 minute winter S1-2 555 39.211 0.873 4.3 0.9869 0.0000 SURCHARGED

15 minute winter S1-2 S1.002 S1-3 38.3 1.516 0.659 0.6082

120 minute winter Green on Blue Roof 122 47.405 0.980 5.4 12.7508 0.0000 FLOOD RISK

30 minute winter Green on Blue Roof Head/Flow SIC 2-0 0.9

720 minute winter SIC 2-0 555 39.211 0.161 0.9 0.0456 0.0000 SURCHARGED

360 minute winter SIC 2-0 SIC2.000 S3-0 1.0 0.548 0.052 0.0451

720 minute winter S3-0 555 39.211 0.561 1.5 0.7905 0.0000 SURCHARGED

30 minute summer S3-0 S3.000 S1-3 6.6 0.984 0.332 0.0781

720 minute winter S1-3 555 39.210 1.703 5.5 46.1163 0.0000 SURCHARGED

720 minute winter S1-3 S1.003 S1-4 2.1 0.554 0.050 0.0298

720 minute winter S1-4 555 37.488 0.033 2.1 0.0377 0.0000 OK

720 minute winter S1-4 S1.004 S1-5 2.1 0.734 0.105 0.0526 89.2

720 minute winter S1-5 555 37.253 0.033 2.1 0.0000 0.0000 OK
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Appendix C Rainfall Data 

 



                                            Met Eireann
                          Return Period Rainfall Depths for sliding Durations
                           Irish Grid:  Easting: 312404, Northing: 232052,

               Interval     |                                     Years
DURATION   6months, 1year,  |      2,     3,     4,     5,    10,    20,    30,    50,    75,   100,   150,   200,   250,   500, 
  5 mins       2.4,   3.6,  |    4.2,   5.1,   5.8,   6.3,   7.9,   9.9,  11.2,  13.0,  14.7,  16.0,  18.1,  19.6,  21.0,  N/A ,
 10 mins       3.4,   5.0,  |    5.8,   7.1,   8.0,   8.7,  11.1,  13.8,  15.6,  18.2,  20.5,  22.3,  25.2,  27.4,  29.2,  N/A ,
 15 mins       4.0,   5.8,  |    6.8,   8.4,   9.4,  10.3,  13.0,  16.2,  18.3,  21.4,  24.1,  26.3,  29.6,  32.2,  34.4,  N/A ,
 30 mins       5.3,   7.6,  |    8.9,  10.8,  12.1,  13.1,  16.5,  20.4,  22.9,  26.6,  29.9,  32.5,  36.4,  39.5,  42.1,  N/A ,
 1 hours       7.0,   9.9,  |   11.5,  13.9,  15.5,  16.8,  20.9,  25.6,  28.7,  33.1,  37.1,  40.1,  44.8,  48.5,  51.6,  N/A ,
 2 hours       9.2,  12.9,  |   14.9,  17.9,  19.9,  21.4,  26.5,  32.2,  36.0,  41.3,  46.0,  49.6,  55.2,  59.6,  63.2,  N/A ,
 3 hours      10.9,  15.1,  |   17.4,  20.7,  23.0,  24.7,  30.4,  36.8,  41.0,  46.9,  52.1,  56.2,  62.4,  67.1,  71.1,  N/A ,
 4 hours      12.2,  16.9,  |   19.3,  23.0,  25.5,  27.4,  33.6,  40.5,  45.1,  51.4,  57.0,  61.3,  68.0,  73.1,  77.3,  N/A ,
 6 hours      14.4,  19.7,  |   22.5,  26.7,  29.5,  31.6,  38.6,  46.3,  51.4,  58.4,  64.7,  69.4,  76.8,  82.4,  87.1,  N/A ,
 9 hours      16.9,  23.0,  |   26.2,  30.9,  34.1,  36.5,  44.3,  53.0,  58.6,  66.5,  73.3,  78.6,  86.7,  92.9,  98.0,  N/A ,
12 hours      19.0,  25.7,  |   29.2,  34.4,  37.8,  40.4,  48.9,  58.3,  64.4,  72.8,  80.2,  85.9,  94.5, 101.1, 106.6,  N/A ,
18 hours      22.4,  30.0,  |   34.0,  39.8,  43.7,  46.7,  56.2,  66.6,  73.4,  82.8,  90.9,  97.2, 106.7, 114.0, 120.0,  N/A ,
24 hours      25.1,  33.5,  |   37.9,  44.2,  48.4,  51.7,  62.0,  73.3,  80.6,  90.7,  99.4, 106.1, 116.3, 124.1, 130.5, 152.6,
  2 days      31.0,  40.5,  |   45.4,  52.5,  57.1,  60.6,  71.8,  83.9,  91.6, 102.2, 111.4, 118.4, 128.9, 136.9, 143.5, 165.8,
  3 days      35.7,  46.2,  |   51.5,  59.1,  64.1,  67.9,  79.8,  92.6, 100.7, 111.8, 121.3, 128.6, 139.5, 147.8, 154.5, 177.5,
  4 days      39.9,  51.1,  |   56.8,  64.9,  70.1,  74.1,  86.7, 100.1, 108.6, 120.1, 130.1, 137.6, 148.8, 157.4, 164.3, 187.9,
  6 days      47.1,  59.7,  |   65.9,  74.9,  80.6,  85.0,  98.6, 113.1, 122.3, 134.6, 145.2, 153.1, 165.0, 174.0, 181.3, 206.0,
  8 days      53.5,  67.2,  |   73.9,  83.6,  89.8,  94.5, 109.1, 124.5, 134.1, 147.2, 158.3, 166.6, 179.1, 188.5, 196.2, 221.8,
 10 days      59.3,  74.0,  |   81.2,  91.5,  98.1, 103.1, 118.5, 134.7, 144.8, 158.5, 170.1, 178.8, 191.8, 201.6, 209.5, 236.1,
 12 days      64.7,  80.3,  |   88.0,  98.8, 105.8, 111.0, 127.2, 144.1, 154.7, 168.9, 181.0, 190.0, 203.5, 213.6, 221.8, 249.2,
 16 days      74.8,  92.0,  |  100.4, 112.3, 119.9, 125.5, 143.0, 161.3, 172.7, 187.9, 200.8, 210.4, 224.7, 235.4, 244.1, 273.0,
 20 days      84.0, 102.7,  |  111.8, 124.6, 132.7, 138.8, 157.5, 176.9, 189.0, 205.1, 218.7, 228.8, 243.9, 255.1, 264.2, 294.4,
 25 days      94.8, 115.2,  |  125.0, 138.8, 147.5, 154.1, 174.1, 194.9, 207.7, 224.8, 239.2, 249.9, 265.8, 277.7, 287.2, 319.0,
NOTES:
N/A Data not available
These values are derived from a Depth Duration Frequency (DDF) Model
For details refer to:
’Fitzgerald D. L. (2007), Estimates of Point Rainfall Frequencies, Technical Note No. 61, Met Eireann, Dublin’,
 Available for download at www.met.ie/climate/dataproducts/Estimation-of-Point-Rainfall-Frequencies_TN61.pdf
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