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Fig 1.1 – Site Layout 

This existing buildings currently benefit from all normal public water services. 

 

 

2.0 TOPOGRAPHY 

The site is currently accessed directly off the Firhouse Road.  The site is triangular in nature and is 

bounded on the south and east be public roads and to the north by private third party lands. 

A topographical survey of the site was carried out for the purpose of the preparation of the design of 

the roads and infrastructure of this proposed development.  The site falls from South to North from a 

level of 73.5m AOD to 71.30m OD (Avg. Grad - 1:50). 

 

 

3.0 SCOPE OF SERVICES REPORT 

This report has been prepared taking into consideration available data from other sources such as: 

 South Dublin County Council 

 Irish Water 

 Office of Public Works 

 Design Team members 

The proposed design for Foul, Surface water and Water Supply has been prepared taking account of the 

following guidance documents: 

 Irish Water Code of Practice and Standard Details for Wastewater Infrastructure 
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 Irish Water Code of Practice and Standard Details for Water Infrastructure 

 Greater Dublin Strategic Drainage Study (GDSDS) (2005) 

 Greater Dublin Regional Code of Practice for Drainage Works (GDRCOP) 

 South Dublin County Council – County Development Plan 2016-2022 

 South Dublin County Council – DRAFT County Development Plan 2022-2028 

 South Dublin County Council – Sustainable Drainage Explanatory Design & Evaluation Guide 

2022 

 Dublin City Council - Green and Blue Roof Guide 2021 

 CIRIA P3084 - Guidance on the delivery of blue roof 

 CIRIA C753 – The SuDS Manual V.6 2015 

 Building Regulations – TGD Part H 

 DoEHLG ‘Recommendations for Site Development Works for Housing Areas’ 

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

Urban Areas 

 BS 8005: Part 1, 1987 ‘Guide to New Sewerage Construction’ 

 OPW – www.floodinfo.ie 

 DECLG – www.myplan.ie 

 EPA – www.gis.epa.ie/EPAMaps 

 Geological Survey of Ireland – www.gsi.ie 

 Architectural Drawing 

 Landscape Drawings 

 Topographical Survey information 

 Utility Services GPR Survey information 

 

http://www.floodinfo.ie/
http://www.myplan.ie/
http://www.gis.epa.ie/EPAMaps
http://www.gsi.ie/
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4.0 FOUL WATER DRAINAGE 

4.1 Foul Water Drainage 

All foul water is to be managed in line with the required Irish Water Connection Agreement – to be 

entered into post planning and built in accordance with IW CoP and Standard Details. 

As part of the development design process a Pre-connection Enquiry was submitted to Irish Water on 

the basis of a Strategic Housing Development (SHD) of 120 Units.  A Confirmation of Feasibility (CoF) as 

issued on the 28th January 2021, along with a Statement of Design Acceptance (SoDA) as issued on the 

13th May 2022 are enclosed in Appendix G. 

All foul drainage is to be drained by gravity via a minimum 225mm sewer system and is to be connected 

to the existing Public Sewer.  Currently, there is an existing 225 connection into the site which serves the 

existing buildings.  The main sewer runs north along Mount Carmel Park.  It is proposed to connect the 

proposed development via a replacement connection to this same public sewer. 

 

 

Fig 4.1 – Existing Foul Network from IW Record 

 

4.2 Detailed Design 

All foulwater is to be collected in a separate gravity collection system from each apartment/unit through 

internal and local drainage peripheral to the proposed building and discharged to the main collection 

network which will run parallel with the southern elevation and turn along the eastern elevation of the 

proposed building. 

The foul collection system has been designed based on a peak flow of 6 DWF (Dry Weather Flow) 

assuming a discharge of 180 litres per person and an average of 2.3 persons per apartment/unit. 

A minimum size of 225mm pipe is used for all main foul sewers with a minimum gradient of 1:150.  

This gradient will ensure a velocity greater than the minimum velocity specified in the DoEHLG 
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‘Recommendations for Site Development Works for Housing Areas’, Section 3 of 0.7m/sec and a 

maximum of 3.0m/sec. 

A minimum size of 100mm diameter is proposed for the private foul drains.  All internal stacks 

connecting multiple units will be a minimum diameter of 150mm with a maximum of 8 units connected 

through a single stack.  Each stack will be vented to the external environment through the building roof. 

Capacity calculation of the main foul sewers are included in Appendix A at the rear of this report. 

Refer to drawing 110-36-121 for proposed layout and drawings 110-36-130 & 131 for longitudinal 

sections and cross sections. 

Construction and commissioning shall be to Irish Water Code of Practice and Standard Details. 

 

 

5.0 STORM WATER DRAINAGE 

5.1 Storm Water Drainage 

This chapter outlines the way in which the storm water runoff from the proposed development is to be 

managed and discharged.  

The proposed stormwater drainage strategy is to collect all run-off from roofs, upper level garden areas, 

ground level paved areas and trafficked areas and to discharge to the public sewer network located on 

Mount Carmel Park.  Where possible all water will be conveyed via a gravity system.   

All collected run-off will be treated for contaminate removal prior to discharge.  In accordance with 

current best practice guidance it is proposed to incorporate sustainable drainage techniques where 

possible within the system in order to mitigate the impact of the development on receiving networks 

and waters.  In accordance with the GDSDS all developments need to be designed in such a manner s to 

restrict the allowable discharge rate to that which presided prior to when the site was first developed, 

that a limited surface water run-off to no greater that the greenfield run-off rate.  Account also need to 

be taken of extreme rainfall events up to a predicted 1 in 100 year rainfall event over a series of 

intensity durations.   Furthermore, with respect to global climate changes it is necessary to 

accommodate within the design a factor of 20% increase on current rainfall intensities as per GDSDS.  

In relation to this site and from investigation surveys carried out - Topo and GPR, it is understood that 

the current buildings and hardstanding areas discharge without restriction to the existing network of 

surface water drainage which is present on site and on the public road. 

Currently, there is a 300mm surface water sewer which traverses diagonally across the rear of the site, 

falling from west to east out onto Mount Carmel Park. 

It is proposed to divert this 300mm pipe out of the site and along the Firhouse Road and Mount Carmel 

Park, resulting in this public sewer being provided within the public space under the control of the local 

authority and not in private lands as it is currently. 

This proposed diversion is identified on drawing 110-36-122 with longitudinal sections on drawing 110-

36-130. 

Capacity calculations are included in Appendix B. 

 

5.2 Design 

The main storm sewers serving the proposed development have be designed to cater for predicted 1 in 

5 year rainfall intensities with minimum velocities of 1.0m/s and a maximum of 3.0 m/s.   
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Access for inspection and maintenance purposes has been allowed through standard D400 manhole 

covers.   

The minimum storm sewer size specified to be 225mm diameter.   

Given the provision of a basement to the proposed development, surface waters shall be prevented 

from entering the basement as far as is reasonably possible with the provision of channel collection at 

all ground level entry points.  Surface water from the basement which will typically be as a consequence 

of being brought into the basement on accessing vehicles will be collected via an independent gravity 

system isolated to the basement and directed to a pump sump at the lowest point of the system located 

to the north east of the basement.  Prior to entering the pump sump all surface water from the car park 

area in the basement will be treated for suspended solid and hydrocarbon removal through a Class 1 

Bypass Separator before being pumped up into the main gravity foul system at ground level, from where 

it will run through the ground level gravity system as normal. 

The proposed surface water sump will be fitted with a dual pump duty/duty arrangement.  An 

emergency float alarm with dial-out will be provided in the event of pump failure.  In the event of power 

outage a stand-by generator will be provided at upper floor level.  The proposed Bypass Separator will 

also be provided with a float alarm and dial-out system to indicate necessary servicing for oil/suspended 

exceedance. 

Regular inspection and monitoring will be required by the development management company. 

 

5.3  Sustainable urban Drainage Systems 

All new developments are required incorporated into the surface water management design a range of 

mechanisms that will promote sustainable urban drainage.  Sustainable urban drainage systems (SuDS) 

aim to maintain or restore a more natural hydrological regime, such that the impact of urbanisation on 

downstream flooding and water quality is minimised.  Originally, SuDS were introduced primarily as 

single purpose facilities, however, this has now evolved into more integrated systems which serve a 

variety of purposes, including habitat and amenity enhancement. 

SuDS involves a change in our way of managing urban run-off 

from solely looking at volume control to an integrated multi-

disciplinary approach which addresses water quality, water 

quantity, amenity and habitat.  SuDS minimise the impacts of 

urban runoff by capturing runoff as close to source as possible 

and then releasing it slowly.  The use of SuDS to control runoff 

also provides the additional benefit of reducing pollutants in the 

surface water by settling out suspended solids, and in some 

cases providing biological treatment. 

 

 

Some examples of SuDS include: 

 Green Roofs, Blue Roofs, 

 Pervious Pavements 

 Bioretention systems 

 Tree planting 

 Swales, Detention basins, ponds and wetlands 

 Soakaways and infiltration basins/trenches. 



110/36/17/Water Services Report.doc  Firhouse Inn 
 

 

May 2022 7   

Fig 5.1 - Blue Roof Detail 

Fig 5.2 – Pervious Paving 
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Fig 5.3 – Bio-retention System 

 

Fig 5.4 – Tree Pits 

 

 

South Dublin County Council DRAFT Development Plan 2022-2028 requires the use of SuDS with the 

following Objectives: 
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GI4 Objective 1: To limit surface water run-off from new developments through the use of Sustainable 
Urban Drainage Systems (SuDS) using surface water and nature-based solutions and ensure that SuDS is 
integrated into all new development in the County and designed in accordance with South Dublin 
County Council’s Sustainable Drainage Systems (SuDS) Explanatory, Design and Evaluation Guide. 
GI4 Objective 2: To incorporate a SuDS management train during the design stage whereby surface 
water is managed locally in small sub-catchments rather than being conveyed to and managed in large 
systems further down the catchment. 
GI4 Objective 3: To require multifunctional open space provision within new developments to include 
provision for ecology and sustainable water management. 
GI4 Objective 4: To require that all SuDS measures are completed to a taking in charge standard. 
GI4 Objective 5: To promote SuDS features as part of the greening of urban and rural streets to restrict 
or delay runoff from streets entering the storm drainage network. 

GI4 Objective 6: To maintain and enhance existing surface water drainage systems in the County and 

promote and facilitate the development of Sustainable Urban Drainage Systems (SUDS), including 

integrated constructed wetlands, at a local, district and County level, to control surface water outfall 

and protect water quality. 

 

5.4 Site Specific SuDS Strategy 

The successful achievement of sustainable urban drainage does not solely rely on the use of engineered 

techniques to control and treat runoff.  ‘Good housekeeping’ measures, such as safe storage and 

handling of oils and chemicals, street sweeping and control of sediment run-off from construction sites 

are an essential component of SuDS.  Public awareness is also an important factor in ensuring the 

successful implementation of sustainable drainage practices. 

The drainage strategy employed for dealing with storm water follows the principles of Sustainable 

Urban Drainage Systems (SuDS) as set out in CIRIA document C753 ‘The SuDS Manual’.  Specifically, the 

Best Management Practices (BMP’s) for the control of surface waters, as prepared by Dublin 

Corporation and as set out in their document ‘Storm Water Management Policy for Developers 1999’, 

have been used in the design of the surface water system. 

The design has been evaluated in terms of the guidance provided by the South Dublin County Council 

Sustainable Drainage Explanatory Design & Evaluation Guide 2022 (SDEDEG). 

The design of the surface water drainage network will take cognisance of the objectives and guidance 

contained in the Greater Dublin Strategic Drainage Study (GDSDS). 

A key part of the design strategy is limiting the amount of post-development run-off below the Mean 

Annual Peak Flow (QBAR) associated with the lands in their pre-development state. 

For the purposes of design it will be assumed that the site is a Greenfield and the natural storm water 

discharge from the site (QBAR) is calculated using the estimation method contained in the Institute of 

Hydrology Report No. 124: 

QBAR (50 Ha) = 0.00108  x  (AREA)0.89  x  (SAAR)1.17  x  (SOIL)2.17 

  = 0.00108  x  (0.5)0.89  x  (817)1.17  x  (0.37)2.17 

  = 0.172 m3/s (172 l/s) 

This equates to  = 3.44 l/s/Ha 

Therefore, for the subject catchment site area of 0.46 Ha the pre-development run-off is calculated as 

1.57 litres per second.  The catchment site area includes all areas up to the edge of the public footpath 

on the public road.  

Limiting the post development flow to that of the pre-development run-off is to be achieved by means 

of a throttle in the form of a “Hydrobrake” flow control device on the outfall pipe.  This is to be provided 
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within the manhole numbered S20.  No direct connections are to be made to the outfall pipe between 

manholes S20 which is to be formed over the existing 300mm surface water sewer within the site. 

The impact of limiting the run-off to that of the pre-development QBAR rate results in a requirement for 

the storage of the excess flows in storm events.  This storage volume is a function of the return period of 

the rainfall event and the duration of the event.   

The analysis has been carried out using available location specific record data as provided from Met 

Eireann which provides rainfall data over a series of durations and for a series of Annual Exceedance 

Probabilities – see Appendix D.  In addition to the above, an allowance for predicted increase in rainfall 

intensities due to Climate Change has been factored into the rainfall records – Climate Change 

allowance – 20%.    The resulting critical storm volumes will be retained and managed within the 

confines of the development site. 

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.  Given the nature of 

the proposed development (Apartment development) and in line with the Section 8.4.7 of the SDEDEG 

2022 an allowance of 0% has been adopted. 

The percentage of rainfall that occurs as runoff from a surface is called the ‘coefficient of volumetric 

runoff’ (Cv).  In extreme rainfall conditions the losses anticipated from hard development surfaces such 

as roofs or paved areas are anticipated to be minimal.  Runoff coefficients of 0.95 for roofs and 0.9 for 

paved areas would be considered acceptable by SDCC where no more detailed assessment is 

undertaken. 

In this instance the following Cv’s have been adopted irrespective of the proposed surface treatment: 

Roofs: 0.95 

Paved Areas: 0.9 

 

5.5 SuDS Quantity Management 

The proposed surface water management begins at the source where it is proposed to provide 

individual outlet controls on all flat roof and podium areas with a minimum 100mm deep attenuation 

capacity to each area.  The limited flows (Q) area listed in the table below for each area.  These flat roof 

areas will discharge at reduced rates to the landscaped open space area on the Firhouse Road and 

Mount Carmel Park side of the development where further source controls will be provided limited the 

flows to the final Site Control location and provide opportunity for evaporation, transpirations and 

percolation. 

In collaboration with the Landscaping Design, the surface water run-off will be reduced through the use 

of a variety of elements provided throughout the development, including: 

To be read in conjunction with drawing 110-36-122 

Roof / Paving Areas contributing to SuDS: Q Vol Prov. 

        l/s m3 

Roof 3A A(Imp) = 113 m2 0.08 9.7 

Roof 3B A(Imp) = 298 m2 0.24 22.6 

Roof 2A A(Imp) = 183 m2 0.16 15.6 

Roof 1A A(Imp) = 52 m2 0.08 4.4 

Roof 1B A(Imp) = 38 m2 0.08 3.2 

Grd Podium A(Imp) = 468 m2 0.56 40.0 

           

Build 02 Pitched Roof = 784 m2   0 
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Build 01 Pitched Roof = 378 m2   0 

           

Open Space Firhouse Rd 1061 m2 0.96 168.8 

Open Space Mt Carmel 235 m2 0.48 26.1 

 

The above provisions will provide circa 290.5m3 of surface water storage.  Water from the roofs and 

podium will be directed through the landscaped area close to the surface levels. 

Each of the provided areas will have individual outlet controls to limit the discharge to that stated (Q) 

through the use of an area specific designed Bauder source control device.  The Bauder device will limit 

the flows to that stated up to a maximum water depth of 100mm.  At 100mm the storage capacity will 

be exceeded and the water will over top the device in the event of excessive storms >1:30 AEP or in the 

event of device blockage. 

The SuDS Management train provides potential for ‘interception losses’ along its whole length, as well 

as through soakage into the ground, evaporation, and transpiration through the leaves of vegetation. It 

also reduces the rate at which runoff flows through the site and provides treatment of runoff as it 

passes through each SuDS component. 

Particular to this development the sequence of rainfall flow is as follows: 

 Blue Roofs  Blue Podium  Open Space  Landscaped Areas  Site Control  Discharge 

 

 

 

 

 

 

 

Presently, no firm information is available in terms of the natural permeability of the site to accept 

discharge to ground.  From GSI Data the site is located within an area which is indicated as having a 

HIGH Subsoil Permeability capacity.  As part of a full Site Investigation permeability testing in accordance 

with BRE365 will be carried out and the natural permeability will be utilised in order to reduce the run-

off of surface water off the site.  Given the extent of the required basement carparking the available 

area where discharge to ground is available is limited to the peripheral south and east public areas. 

Until the natural Co-efficient of Permeability is established it will be assumed that all surface waters are 

to run off the site and shall be designed accordingly to take account of the worst case scenario. 

When the run-off from the development exceeds the allowable peak discharge (QBAR – 1.57 l/s), the 

excess flow will be retained within the individual SuDS features provided storage.   
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In accordance with GDSDS it is necessary to analyse various storm durations (30 Minute to 48 Hour) and 

for 1 in 30 and 1 in 100 year storm events with provision for an additional 20% on rainfall intensities for 

predicted impact of Climate Change. 

Each of the roof and open space areas have been subjected to the suite of storm intensities and 

durations from 30 minute to 24 hours for a 1 year return up to a 100 year return event. 

The resulting storage requirements are presented in Appendix C.  Each of the roof and open space areas 

will cater for their respective critical 1:30 year events without flooding given their specific allowable 

discharge rate. 

 

5.6 SuDS Quality Management 

A key aspect of SuDS is the requirement to treat all surface waters for the removal of contaminates prior 

to discharge to either Ground, Surface or Sewer and is dependent on the contributing surface types and 

nature of the development. 

Given this particular development the majority of the development comprises of roofs or paved 

pedestrian areas with a limited portion available for vehicular traffic and no surface area available for 

parking.  The resultant Pollution Hazard Risk is therefore Low to Very Low requiring Discharge to any 

SuDS component as outlined in section 7.4.7 of the SDEDEG 2022. 

An evaluation has been carried out using the Susdrain Simple Index Approach as set out in the SuDS 

Manual to evaluate the sufficiency of the proposed SuDS components in mitigating water quality risks to 

the receiving waters and is presented in Appendix F. 

Interception: For the majority of rainfall event during the year particular to greenfield site there is little 

or no discharge to receiving water.  In such circumstances the rainfall is either absorbed to ground, 

taken up by vegetation or evaporated back into the atmosphere. 

Interception of rainfall is aimed at replicating the conditions of the greenfield.  The proposed scheme 

has been designed to facilitate retention of run-off with permeability of systems to ground and the 

provision of soil retention for vegetation growth in the form of rain gardens and tree pits. 

It is advised that a least a volume equivalent to 5mm of rainfall be considered for interception.  Based 

on the contributing development area of 0.46 Ha this equates to a volume of 23m3.  The proposed SuDS 

features aforementioned will provide in excess of this volume.  The provided tree pits not accounting for 

other form of interception will provide 37m3 of storage. 

The removal of suspended solids and other pollutants is integral to the success of any sustainable urban 

drainage system.  A number of stages of treatment have been incorporated into the design of the 

proposed system including prior to final discharge either to ground or surface water outfall: 

All paved area and basement road gullys are to be trapped to retain grit and debris. 

All ACO Channel collectors are to be provided with trapped sumps to retain grit and debris. 

All Rainwater Downpipes are to discharge below ground via back inlet gully traps. 

All pervious paving systems and bedding layers are to be laid over non-woven geotextile membranes to 

aid in the retention of debris in the upper pavement layers.  The retention layer of open graded granular 

material with typical porosity of 40% is to be provided with a similar geotextile underlay to prevent 

upward migration of contaminates into the retention layer. 

All collected surface waters will either flow through a sub-base granular layer or a soil filtration layer 

prior to reaching the site control point. 

Prior to final outfall at manhole S20 all waters will pass through the proposed Class 1 Petrol Interceptor 

which will treat all waters for the removal of any remaining hydrocarbon and suspended contamination.  
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The particular Petrol Interceptor has been selected based on the area of the drainage catchment in 

order to minimise the frequency of maintenance and servicing that will be necessary for continued 

operation. 

The proposed Hydrobrake manhole is to be provided with a sump of minimum 600mm depth below the 

outlet level in order to allow suspended solids settle out prior to passing forward. 

 

5.7 Amenity and Biodiversity 

Particular to the key aspects of amenity and biodiversity, this is covered under the landscape design and 

associated reports. 

 

5.8  Surface Water Impact Assessment 

Within the GDSDS documents there is guidance which sets out criteria which are to be considered in the 

design of new developments: 

 River Water Quality Protection 

It is proposed that the surface water system that is to serve the proposed development, will 

contain a range of surface water treatment methods, as outlined above, which will improve the 

quality of the water prior to discharge through the removal of floating debris, suspended solids, 

hydrocarbons and other impurities at source. 

 River Regime Protection 

Surface water discharge flow rate from the proposed development will be restricted to an 

equivalent greenfield run-off rate of 1.57 litres per second through the provision of a 

Hydrobrake contained within the system at the last manhole prior to discharge.  

This will be a significant reduction on the current discharge rate from the site which will have a 

reducing effect on the receiving waters of the Dodder River. 

 Level of Service (Flooding) Site 

The GDSDS set out the required level of service required for new developments: 

 No Flooding of properties on site (30 year rainfall event) 

The proposed system has been designed to accommodate generated rainfall from the 

critical 1 in 30 year event with an allowance of 20% for Climate Change. 

  No Flooding of properties on site (100 year rainfall event) 

The proposed system has been designed to accommodate generated rainfall from the 

critical 1 in 100 year event with an allowance of 20% for Climate Change. 

 No Flooding of properties on site (100 year river event and critical rainfall event) 

The proposed system has been designed to accommodate generated rainfall from the 

critical 1 in 100 year event with an allowance of 20% for Climate Change. 

 No Flood routing off site (100 year rainfall event) 

The proposed system has been designed to accommodate within the site generated 

rainfall from the critical 1 in 100 year event with an allowance of 20% for Climate 

Change. 

A risk assessment has been completed in relation to potential flood impacts on the 

development as is outlined in section 7.0 below. 
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 River Flood Protection 

Surface water discharge flow rate from the proposed development will be restricted to an 

equivalent greenfield run-off rate of 1.57 litres per second through the provision of a 

Hydrobrake contained within the system at the last manhole prior to discharge.  

This will be a significant reduction on the current discharge rate from the site and have a 

reducing effect on the receiving waters of the Dodder River. 

 

 

6.0 WATERMAINS 

6.1 General 

This chapter of the Report outlines the way in which potable water will be supplied to the proposed 

development. 

A pre-connection enquiry has been submitted to Irish Water and a  

Confirmation of Feasibility (CoF) dated 28th January 2021 received along with a  

Statement of Design Acceptance (SoDA) dated 13th May 2022 was received and is included in Appendix 

G.   

 

6.2 Existing System and Diversions 

Within the planned works area of the development including the public area on the Firhouse Road and 

Mount Carmel Park there are a number of existing watermains traversing the area which are historic to 

the original route of the Firhouse Road. 

As part of this development it is proposed to rationalise the current arrangement through the provision 

of new watermains to be located on the Firhouse Road in order to simplify the current arrangement. 

A diversion application has been registered with the diversions team within the Connections and 

Developer Services department of Irish Water and assigned reference DIV21131.   

A Diversion Agreement ready for signing by the relevant parties, Irish Water and Bluemont 

Developments (Firhouse) Limited,  has been issued by Irish Water as of the 11th May 2022 (taking 

account of the revised development) for the proposed diversion works, and is included in Appendix G. 

Refer to drawing 110-36-140 for proposed layout arrangement. 

 

6.3 Proposed System and Connection Point 

The existing buildings are provided with existing connections off the public main on the Firhouse Road.  

These connections are to be terminated in lieu of a new 100mm PE connection off the existing 250mm 

MDPE Watermain located on the south side of the Firhouse Road.  

Within the public area at the entrance to the development a bulk watermeter (Kent Magmaster) is to be 

provided with an above ground kiosk for accessible reading of the meter.  This meter will be battery 

powered (minimum 10 years).  A 100mm diameter network will distribute supply to the two buildings.  

Each apartment will be services with individual supplies from centralised location in the basement and 

have individual internal meters.  Refer to OCS Utilities Report. 

In relation to Hydrants for the purpose of fire-fighting.  An assessment of the existing hydrants on 

Firhouse Road and Mount Carmel Park has been carried out.  It is proposed to provide additional 



110/36/17/Water Services Report.doc  Firhouse Inn 
 

 

May 2022 15   

hydrants on Firhouse Road and Mount Carmel Park in order to ensure that no part of the building is a 

distance in excess of 46m from an operational hydrant. Fire-fighting provisions internally shall be 

confirmed through the process of Fire Certificate Application with the Building Control Authority.  

Expected water demand is calculated as follows: 

No. of Apartments: 110 

Average PE: 2.7 

Average usage: 150 l/p 

Day Peak factor: 1.25 

Daily Demand = 110 x 2.7 x 150 = 44,550 l/d 

Day Peak = 0.64 l/s 

Peak Demand for Design = 5 x 0.51 = 2.58 l/s. 

 

 

7.0 FLOOD RISK ASSESSMENT 

7.1  Flood Information 

The current relevant Flood Risk Assessment guidance appropriate for the assessment of flood risk is to 

be found in the ‘Guidelines for Planning Authorities’ titled ‘The Planning System and Flood Risk 

Management’ published in Nov. 2009 by the OPW and the DoEHLG. 

These Guidelines outline the methodology and core objectives to be adopted when consideration is 

being given for new developments.  In order to satisfy the aims and objectives of the Guidelines the 

following key principles are applied to new developments: 

 Avoid the risk, where possible; 

 Substitute less vulnerable uses; 

 Justification of the development particular to Strategic proper planning reasons; 

 Mitigate and manage the identified risks to an acceptable reduced level. 

In terms of the subject site and the proposed development which is considered to be in the Highly 

Vulnerable Category of development given the habitable type of development, the site has been 

researched in terms of flood risk. 

Given the classification of the proposed development, under the Guidelines this development is only 

considered ‘Appropriate’ if located within an area classed as Flood Zone C. 

The primary source of such information is the OPW flood info mapping and the South Dublin SFRA for 

the SDCC Development Plan 2022-2028. 

The OPW CFRAMS – Dodder Catchment Flood Risk Assessment and Management Study was also 
consulted.   

The objectives of the CFRAMS are to: 

 Produce detailed flood mapping that identifies and maps out the existing and potential future 
flood risk within the Dodder RBD. 

 Build up the information base we need to make informed and effective decisions in relation to 
managing flood risk. 
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 Identify measures and options for managing flood risks, both in local high-risk areas and across 
the whole study area. 

 Prepare a Flood Risk Management Plan for each Unit of Management that sets out how OPW, 
local authorities and stakeholders should work together to create sustainable and cost-
effective ways of dealing with flood risk now and into the future. 

Given the location of the subject site and having consulted the CFRAMS data maps it was noted that the 
site of the proposed development is located within the modelled area of the River Dodder catchment. 

The River Dodder being located circa 180m to the north of the site. 

Fig 7.1 – Site Location 

 

7.2  Site Background 

The site is located at E311298, N227542 ING.  Existing ground levels range from 71.00 to 73.75m above 

ordnance datum (AOD) Malin.  The site falls from South to North from a level of 73.5m AOD to 71.30m 

AOD (Avg. Grad - 1:50). 

The site is triangular in shape and is bounded to the south be the Firhouse Road, to the east by the 

Mount Carmel Park road and to the north by open recreations lands. 

The Firhouse Road falls in a west to east direction from 73.5m – 72.8m with a low point at the junction 

with the Mount Carmel Park. The Mount Carmel road falls in a south to north direction from 72.8m - 

70.9m across the site frontage, and continues to fall in elevation in the northern direction.  

The proposed lowest habitable ground floor level of the development is 74.20m AOD.  Basement 

Carparking is proposed with parking levels at 71.20m and 68.05m AOD. 

A review of current available information was undertaken in terms of the location of the site and the 
potential of flooding in the locality of the site.  Refer to Section 7.3. 
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7.3 Scope of the FRA 

Flood risk assessments can be undertaken at a range of scales relevant to the planning process. The key 
scales of FRA are: 

 Regional (for regional planning guidelines); 

 Strategic (for city or county development plans or local area plans); and 

 Site Specific (for master plans and individual site planning applications). 

 

General principles of flood risk assessment 

Flood risk assessments should (be): 

 Proportionate to the risk scale, nature and location of the development; 

 Undertaken by competent people, such as a suitably qualified hydrologist, flood risk management 

professional or specialist water engineer; 

 Undertaken as early as possible in the particular planning process; 

 Supported by appropriate data and information, including historical information on previous 
events, but focusing more on predictive assessment of less frequent or more extreme events, 
taking the likely impacts of climate change into account; 

 Clearly state the risk to people and development and how that will be managed over the lifetime 
of the development; 

 Focused on addressing the impact of a change in land use or development on flood risk 
elsewhere, ensuring that any such change or development must not add to and should, where 
practicable, reduce flood risk; 

 Consider the vulnerability of those that could occupy the development, including arrangements 
for safe access and egress; and 

 Consider the modification to flood risk that infrastructure such as raised defences, flow channels, 
flood-storage areas and other artificial features provide, together with the consequences of their 
failure. 

 

7.4 Source-Pathway-Receptor Model 

 The assessment of flood risk requires a thorough understanding of the sources of flood water 
(e.g. high sea levels, intense or prolonged rainfall leading to runoff and increased flow in rivers 
and sewers), the people and assets affected by flooding (known as the receptors) and the 
pathways by which the flood water reaches those receptors (e.g. river channels, river and 
coastal floodplains, drains, sewers and overland flow). 

 The Source-Pathway-Receptor (S-P-R) Model has become widely used to assess and inform the 
management of environmental risks. This is illustrated in Fig. 2. 
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Fig 7.2 - Source-Pathway-Receptors of Flooding 

Flood risk assessments require identification and assessment of all three components: 

 The probability and magnitude of the source(s) (e.g. high river levels, sea levels and wave 
heights); 

 The performance and response of pathways and barriers to pathways such as floodplain areas 
and flood defence systems; and 

 The consequences to receptors such as people, properties and the environment. 

The ultimate aim of a flood risk assessment is to combine these components and map or describe the 

risks on a spatial scale, so that the consequences can then be analysed.  FRAs need to consider the 

situation both as it is now and also how it might change in the future.  Such consideration should include 

changes in climate (which impact largely on sources), the construction of flood protection or drainage 

schemes within the locality by others, the deterioration of existing and proposed defences; the 

operational performance of screens and pumps over time both locally and provided by development 

(which all modify the pathways) and the introduction, through development, of receptors into areas at 

risk of flooding. 

Given the proposed development a Site-specific Flood Risk Assessment is required which aims to assess 

all types of flood risk for the new development. The FRA is to identify the sources of flood risk, the 

effects of climate change on this, the impact of the development, the effectiveness of flood mitigation 

and management measures and the residual risks that remain after those measures are put in place. 

 

7.5  Stages in the assessment of flood risk 

The stages of assessment are: 

Stage 1 Flood risk identification – to identify whether there may be any flooding or surface water 
management issues related to the proposed development site that may warrant further investigation; 

Stage 2 Initial flood risk assessment – to confirm sources of flooding that may affect the proposed 
development site, to appraise the adequacy of existing information and to determine what surveys and 
modelling approach is appropriate to match the spatial resolution required and complexity of the flood 
risk issues. The extent of the risk of flooding should be assessed which may involve preparing indicative 
flood zone maps. Where existing river or coastal models exist, these should be used broadly to assess 
the extent of the risk of flooding and potential impact of a development on flooding elsewhere and of 
the scope of possible mitigation measures; and 

Stage 3 Detailed risk assessment – to assess flood risk issues in sufficient detail and to provide a 
quantitative appraisal of potential flood risk to the proposed development, of its potential impact on 
flood risk elsewhere and of the effectiveness of any proposed mitigation measures. 
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A Stage 1, 2 and 3 Flood Risk Assessment has been carried out and the results presented in this report in 
order that there is sufficient information available about the site such that an informed decision can be 
made on the flood risk of the site. 

 

7.6 Flood Risk Zones 

The guidelines give guidance on flood risk, its identification, assessment and management in areas of 
potential development. The guidelines recommend a precautionary approach when considering flood 
risk management in the planning system.  The core principle of the guidelines is to adopt a risk based 
sequential approach to managing flood risk and to identification of flood zones for rivers and coastal 
flooding. 

Flood Zones: 

Flood zones are geographical areas within which the likelihood of flooding is in a particular range and 
they are a key tool in flood risk management within the planning process as well as in flood warning and 
emergency planning. There are three types of flood zones defined for the purpose of these Guidelines: 

Flood Zone A – where the probability of flooding from rivers and the sea is highest (greater than 1% or 
1:100 year for river flooding or 0.5% or 1:200 for coastal flooding); 

Development in Flood Zone A should be avoided and/or only considered in exceptional circumstances 
such as in cities or towns or in the case of essential infrastructure.  

Flood Zone B - where the probability of flooding from rivers and the sea is moderate (between 0.1% or 
1:1000 year and 1% or 1:100 year for river flooding or 0.1% or 1:1000 year and 0.5% or 1:200 year for 
coastal flooding);  

Development in Flood Zone B should be limited to developments of a less vulnerable nature such as 
retail, commercial and industrial uses.  Developments such as hospitals, care homes, residential, 
emergency services and infrastructure provisions should not be located within this zone without 
satisfying the requirements of the Justification Test. 

Flood Zone C – where the probability of flooding from rivers and the sea is low (less than 0.1% or 1:1000 
year for both river and coastal flooding) 

Development in this zone is generally appropriate from a flood risk perspective. 

 

7.7 STAGE 1 

 Potential Sources 

Stage 1 requires the identification of potential sources of flooding to be established through the desktop 
review of available information and the on-site assessment.   

Possible sources of information can include: 

 OPW Preliminary Flood Risk Assessment indicative fluvial flood maps; 

 National Coastal Protection Strategy Study flood and coastal erosion risk maps; 

 Predictive and historic flood maps, and Benefiting Lands Maps, such as those at 
www.floodmaps.ie; 

 Predictive flood maps produced under the CFRAM Studies; 

 River Basin Management Plans and reports; 

 Indicative assessment of existing flood risk under Preliminary Flood Risk Assessment; 

 Previous Strategic Flood Risk Assessments; 
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 Expert advice from OPW who may be able to provide reports containing the results of detailed 
modelling and flood-mapping studies, including critical drainage areas, and information on 
historic flood events, including flooding from all sources; 

 Consultation with Local Authorities who may be able to provide knowledge on historic flood 
events and local studies etc. 

 Topographical maps, in particular digital elevation models produced by aerial survey or ground 
survey techniques; 

 Information on flood defence condition and performance; 

 

The gathered information particular to the local area of Firhouse is presented as follows: 

Fluvial Flooding occurs when a river or channel overtops its banks due to an exceedance of its capacity 
or a blockage as a consequence of excessive rainfall in its catchment area.  The closest watercourse to 
the proposed site is the Dodder River to the north.  There are no water channels within/around the site. 

Mapping:  

A location map – refer to Fig 1 

A Plan that shows the proposed site and existing developments - see below 

 

Fig 7.3 – Existing Site – Ordnance Survey Map 

Site Topography: 

Refer to section 7.2 above and enclosed Site Survey Drawing 110-36-101 

Ordnance Survey Ireland: 
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Historic Ordnance Survey mapping do not identify the area of the proposed development as being 
‘Liable to Flooding’. 

Office of Public Works: 

From OPW records the location of the site has been reviewed in terms of historic flood events within a 
2.5km radius.  Refer to Appendix H for summary report. 

The summary includes a report from the ESB referring to flooding in the location of Mount Carmel Park 

– Parkland.  No flooding of the subject site was noted.  Report is included in Appendix H. 

An isolated flood event occurred in 2011 at Homeville, Knocklyon circa 150m to the southeast of the 
subject site.  The source of the flood waters was the overtopping of the Ballycullen Stream, which is in 
the Dodder Catchment.  Water level rose at culvert inlet under wall/shed.  Residents reported that the 
trash screen was significantly blinded.  (Trash screen witnessed by report writer to be over 50% blinded 
with old debris on 7/12/2011) Water entered the Homeville Estate through a railing fence and flooded 2 
properties.  River is open channel through the garden of 2 and 3 Homeville.  Full report is included in 
Appendix H. 

 

Fig 7.4 – OPW Flood Record 

 

Eastern CFRAMS: 

The development site falls inside the modelled 
catchment of the River Dodder. 

From the aforementioned: Predicted Flood 

Levels of the River Dodder from RPS/OPW 

Mapping of Nov. 2010 indicate the following 

flood water levels at Node DR-7050: 

Water Levels (mOD) per AEP:  

10% = 70.24m  

1% = 70.58m  

0.1% = 71.02m 
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 Fig 7.5 – CFRAMS Map 

The current lowest ground level within the site is 71.20m OD. 

The proposed lowest accommodation floor level is 71.20m OD on Ground Floor.  No accommodation 

area is proposed in the lower levels of the proposed development. 

There is no record of flooding of the subject site. 

Fig 7.5 above from the OPW floodinfo with all Mid-Range and High-End Future Scenario layers active 

shows the site to be outside the predicted flood impact area of the Dodder River.  

 

Fig 7.6 – Flood Map from www.floodinfo.ie  

 

Fig 7.6 – Extract from Strategic Flood Risk Assessment for South Dublin County Council Development 
Plan 2022-2028, SFRA Flood Zone Mapping Sheet 16 of 26 – Fluvial Flooding. 

The site is identified as being outside the Fluvial flood zone of the Dodder River. 

 

http://www.floodinfo.ie/
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Coastal flooding:  The site is located >9kms from the eastern coastline and 6.5km south of the tidal 

River Liffey.  There is no predicted Coastal Flooding impact in the Firhouse area and is therefore not 

considered a risk. 

Fig 7.7 – Flood Map from SDCC Draft Development 2022-2028 

Pluvial Flooding occurs when overland flow, resulting from rainfall events, cannot infiltrate into the 

ground, when drainage systems exceed their capacity or are blocked and when the water cannot 

discharge due to a high water level in the receiving watercourses. 

The SFRA for SDCC Development Plan 2022-

2028 has provided draft Flood mapping for 

predicted flooding for the 1% AEP flood 

event. 

No Pluvial Flooding indicated within or 

adjacent the proposed development site. 

The site and surrounding road levels range 

from 70.90 at northeast corner to 73.70 at 

the southwest corner.  The proposed 

development has been designed with the 

ground floor level of the habitable buildings 

at 74.20m – 0.5m above the highest level of 

the site. 

 

Fig 7.8 – Extract from Strategic Flood Risk Assessment for South Dublin County Council Development 

Plan 2016-2022 – Pluvial Flooding. 

The roads are at a constant fall from the west end to the north end and continue to fall through the 

Mount Carmel Park towards the Dodder River. 

Pluvial flooding is not deemed a risk to this development. 
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Groundwater Flooding: Occurs when the natural water table of the lands rises above the land surface 

due to inadequate self-drainage, usually occurring due to periods of prolonged rainfall. 

From www.gsi.ie data available particular to groundwater flood event is presented in Fig 7.9 below. 

The proposed development is located in 3.7 kms from the nearest recorded event at Ballymount Park. 

 

Fig 7.9 – Groundwater Flooding from www.gsi.ie 

The site is not deemed at risk from Groundwater Flooding. 

 

Having considered the various forms of flooding which presents risk to persons and property – Fluvial, 

Coastal, Pluvial, Groundwater, it is concluded that the proposed development is located within a Flood 

Zone C and therefore deemed acceptable under the Flood Protection Guidelines. 

 

In relation to flooding from infrastructural failure the following is identified: 

Existing 250mm dia. MDPE Watermain located on the south side of the Firhouse Road if fails will 

discharge water in the direction of the proposed development.  A surface water channel is to be 

provided across the proposed Firhouse road entrance which will channel waters north of the entrance 

and around the development onto Mount Carmel Park. 

 

Within the development surface/storm waters are to be managed in a sustainable manner through the 

provision of natural SuDS methods. 

In storm event a large volume of water will be retained through various element provided throughout 

the development. All water retaining structures are to be provided with waterproof membranes and 

sealed at outlets to guarantee no water enters the building. 

The SuDS system has been design to cater for the critical 1:30 year storm event without inundation of 

the site, the public roads or third party lands.  Only in the event of a 1:100 storm will there be risk of 

inundation of the lower basement level to a maximum depth of 60mm. 

http://www.gsi.ie/
http://www.gsi.ie/
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The basement is provided with an internal pump sump for normal surface water collection and pumping 

out to the foul sewer system.  In the rare event as a 1:100 year storm the overflow water to the 

basement will also be pumped to the foul sewer. 

Particular to the gradient of the approach route to the basement carpark this will provide a conduit for 

surface waters to enter unnecessarily.  A grated channel is to be provided under the archway entry to 

cut off this entry and convey captured waters back into the surface open space sub-pavement drainage 

system. 

The area between the rear of the proposed building and the northern boundary stone wall is limited in 

width.  It is proposed that this area will be provided in a manner that will drain naturally to ground.  No 

additional area will be discharge to this area, effectively catering for its own area as a green area.  Given 

the proximity of the existing boundary, utilising this area for the provision of drainage from other areas 

may pose risk to the boundary wall through excessively saturating the soils adjacent.  The soils in this 

area naturally fall in a northern direction towards the treeline which is to be protected during and after 

construction and will provide uptake of waters which percolate through the soil thereby reinstating a 

natural regime of self-drainage. 
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8.0 Pre-application Consultation 

As part to the SHD process, pre-planning consultations have taken place with the relevant Local 

Authority, South Dublin County Council (SDCC).  Subsequent to said consultations the Opinion of SDCC 

has been issued and reviewed by the Design Team.  In respect to engineering solutions the following 

table outlined the concerns/concerns raised and the proposed measures taken to address each of the 

concerns/comments.   

SDCC Comments Response 

Summary of Key Issues 

Design, Character, Visual Impact and Layout 

Water Services and Drainage 

1. The proposed diversion of the existing 
525mm surface water sewer is not acceptable as 
there is inadequate cover provided over the 
proposed diverted pipe i.e. less than 750mm. The 
Greater Dublin Regional Code of Practice for 
Drainage Works states that “The recommended 
minimum depth of cover over a main pipeline is 
1.2m. If that cannot be achieved, the pipes shall be 
fully surrounded in 150mm thick concrete with an 
absolute minimum depth of cover of 750mm”. The 
applicant is required to submit a revised diversion 
design for this pipe which fully complies with the 
above. Bends shall be minimised and shall be no 
greater than 90 degrees. The applicant shall also 
submit revised calculations which shows that the 
proposed diversion will not decrease the capacity of 
this pipe. 
 

Res: The existing surface water sewer which runs 
parallel with the rear boundary through the site 
of the proposed development is not 525mm, but 
a 300mm diameter – as investigated by South 
Dublin County Council. 

The proposed diversion of this sewer is to be 
provided on Firhouse Road and along Mount 
Carmel Park.  The tie-in to the existing line on 
Mount Carmel Park needs to be provided at the 
existing invert level.  Full concrete surround is 
proposed where 1.2m cover is not achievable 
with an absolute minimum of 0.75m cover over 
the pipe. 

Bends of no greater than 45 degrees are 
proposed. 

2. The applicant is required to submit a 
revised surface water drainage design report clearly 
showing a breakdown of all proposed surface types 
and surface areas (in m2) as well as corresponding 
run off coefficients applied to each surface type. 
This is required for Water Services to fully assess 
surface water attenuation proposals. 
 

Res: Individual surface areas and roofs, podium, 
open space areas are provided in the appended 
calculations and on the proposed drainage 
drawing.  Cv’s area also identified.  Co-efficient 
are generally 0.95 for Roofs and 0.9 for paved 
areas.  

3. Water Services have concerns regarding the 
proximity of the underground surface water 
attenuation system in relation the foundations on 
the south side of the proposed building. The 
applicant shall submit a drawing showing a cross 
section detail of all proposed attenuation systems 
which also highlights the distance between the 
underground attenuation system and adjacent 
building foundations. The applicant shall 
demonstrate how surface water attenuating 
systems are designed to ensure that surrounding 
building foundations are not undermined or 

The original attenuation storage has been 
removed given the increased level of natural 
SuDS incorporated into the design. 

A minimal level of storage is now required in the 
form of an underground tank at the north 
eastern corner of the building and will be within 
the ownership lands of the development.  This 
tank will be of reinforced concrete, which will be 
constructed as part of the main RC structure of 
the basement. 
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adversely affected over time. 
 

4. The proposed underground geocellular 
attenuation system is located in an area to be taken 
in charge by the Council. The applicant shall 
therefore change proposed underground 
attenuation system to an “Arch type” system as the 
council only take these systems in charge due to 
maintenance reasons. 
 

Res: This geocellular attenuation system is no 
longer necessary given the redesigned surface 
water management train for the development. 

5. Water services welcome all proposed 
Sustainable Drainage Systems (SuDS) proposed such 
as blue roofs, tree pits and permeable paving. The 
applicant is requested to investigate whether 
further SuDS can be incorporated into the surface 
water drainage design such as but not limited to the 
following: 

• Swales 

• Further Green roof/Blue roof coverage across 

buildings 

• Detention basins 

• Filter Drains 

• Rain Water Harvesting 

 
Submit a SuDS plan drawing and cross section 
details of all proposed SuDS (Sustainable Drainage 
Systems) features across the site at full planning 
application stage. The applicant shall also highlight 
the proposed surface water maximum discharge 
rate of 1.5L/S on the drainage layout drawing. 
 

Res: Proposed SuDS include: 

Green/Blue roofs to ALL flat roof areas. 

Blue roof system to the Basement Podium at 
ground floor level. 

Infiltration Trenches within the public realm 
areas to the south and east of the building. 

Tree pits and raingarden areas to the public 
realm areas. 

Permeable surface paving and subsurface 
attenuation layer. 

Maximum discharge rate of 1.5 l/s noted on 
drainage layout at the outfall Hydrobrake 
manhole. 

6. All drainage from basement level car 
parking shall pass through a Class 2 petrol 
interceptor and discharge to the foul drainage 
network in compliance with Greater Dublin 
Regional Code of Practice requirements. Submit a 
revised basement level drainage layout drawing 
which demonstrates this. The applicant is also 
required to demonstrate how basement drainage 
pumps will operate in the event of a power outage. 
 

Res: Class 2 PI provided within the basement car 
park with a pumped discharge to the Foul sewer 
on Mount Carmel Park. 

Back-up generator to be provided at ground floor 
level as part of the M&E Installation. 

7. Submit a drawing showing that proposed 
petrol interceptors are relocated so that they are 
located upstream of proposed storm water 
attenuation systems. This will prevent oils and 
hydrocarbons entering storm water attenuation 
system thus making the attenuation system easier 
to maintain and clean. All proposed petrol 
interceptor/s shall be designed as in accordance 
with section 20 of the Greater Dublin regional Code 
of Practice for Drainage Works. 
 

Res: the proposed Class 1 PI is located upstream 
of the final attenuation.  The level of individual 
SuDS provided along the Drainage train from roof 
surfaces to the final outfall will provided 
substantial removal of contaminates prior to 
reaching the PI.  A review of the proposed 
systems in line with the SuDS Manual has been 
completed and deemed adequate without the 
need for a PI given the proposed usage of the 
catchment areas.  A PI is still proposed as a final 
treatment provision. 
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An Bord Pleanala Comments Response 

11. Clarification at application stage regarding 
connection to water and drainage infrastructure 
having regard to the Irish Water submission, 
submitted to the Board on the 21.10.2021. 
 

Refer to Section 6.1 & 6.2 

16. A site layout plan indicating what areas, if any, 
are to be taken in charge by the planning authority.  
 

The open space areas between the proposed 
building and the back of the public footpath 
contains substantial infrastructure specific to 
the proposed development.  All existing Public 
infrastructure within this area is proposed to 
be re-located from onto the Public Road.  It is 
not proposed to have this area Taken In Charge 
– Refer to OMP TIC Drawing No. 20022-OMP-
00-SP-DR-A-1001. 

17. Site Specific Construction and Demolition Waste 
Management Plan.  
 

Refer to PHM Construction Waste 
Management Plan Report. 
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APPENDIX A 

 

Foul Water Drainage



110-36 Foul Sewer Firhouse Inn

uPVC SN8 Density 1000 kg/m3

0.0012 Limiting Vel 0.7-3.0 m/s Apartment PE 2.3 0.50

1.5 Dwelling PE 3.5 0.70

9.81 PE (l/h/d) 180 1.00

PE (l/s-1DWF) 0.0021

Flow Infiltration Cumul Q Cumul Q Grd Lvl U/S Grd Lvl D/S Inv U/S Inv D/S Cover U/S Cover D/S ∆H Plan (L) Pipe (L)

Dwelling Apartment Studio Retail l/s l/s l/s (1DWF) l/s (6DWF) m m m m m m Upstream Dn.stream m m m

F1-F2 10 1 0.06 0.01 0.06 0.36 72.500 72.500 71.246 71.062 1.03 1.21 U.S OK D.S OK 0.184 14.737 14.74 F1-F2

F2-F3 36 2 0.18 0.02 0.26 1.55 72.500 72.500 71.062 70.936 1.21 1.34 U.S OK D.S OK 0.125 18.809 18.81 F2-F3

F3-F4 25 1 1 0.13 0.01 0.40 2.41 72.500 72.500 70.936 70.777 1.34 1.50 U.S OK D.S OK 0.159 23.840 23.84 F3-F4

F4-F5 0.00 0.00 0.40 2.41 72.500 71.630 70.777 70.617 1.50 0.79 U.S OK D.S FAIL 0.160 24.061 24.062 F4-F5

F5-F6 2 2 0.02 0.00 0.43 2.56 71.630 71.320 70.617 70.529 0.79 0.57 U.S FAIL D.S FAIL 0.088 11.876 11.876 F5-F6

F6-F7(Ext) 34 0.16 0.02 0.61 3.63 71.320 71.220 70.529 70.500 0.57 0.49 U.S FAIL D.S FAIL 0.029 3.636 3.636 F6-F7(Ext)

 0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!  

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 U.S FAIL D.S FAIL #DIV/0! #DIV/0!

Section
Units Connected Cover Check (>1.2m)

PIPE LAYOUT
Intermittent (Dwelling/Office)

Congested (Public Facilities)

Frequent (School, Hospital, Rest)

Discharge Rates Frequency Factors

Design Parameters Appliance Flows(BS EN 752-4)

Section

Foul Sewer Design

Pipe

Viscosity (Pa s)

Roughness (mm)

Gravity (m/s2)
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110-36 Foul Sewer Firhouse Inn

Upvc SN8 Density(kg/m3) 1000

0.0012 Limiting Vel 0.7 - 3.0m/s

1.5

9.81

Gradient Gradient Diameter Manholes d (water dp) d/D Angle Wet Perimeter Area of Liquid M (Hyd Rad) SQRT (32gmi) Prop Vel Velocity Angle Liquid Q = VA Capacity

dec 1  in mm mm Rad m m2 m/s Check Rad m2 l/s Check

F1-F2 0.013 80 225 OK 11 0.047 0.873 0.098 0.003 0.027 0.328 0.793 OK 0.873 0.003 2.140 OK F1-F2

F2-F3 0.007 150 225 OK 31 0.137 1.518 0.171 0.013 0.077 0.401 1.151 OK 1.518 0.013 15.138 OK F2-F3

F3-F4 0.007 150 225 OK 42 0.189 1.798 0.202 0.021 0.103 0.464 1.390 OK 1.798 0.021 28.976 OK F3-F4

F4-F5 0.007 150 225 OK 42 0.189 1.798 0.202 0.021 0.103 0.464 1.390 OK 1.798 0.021 28.976 OK F4-F5

F5-F6 0.007 135 225 OK 43 0.192 1.815 0.204 0.021 0.105 0.493 1.481 OK 1.815 0.021 31.678 OK F5-F6

F6-F7(Ext) 0.008 125 225 OK 53 0.235 2.025 0.228 0.028 0.125 0.560 1.727 OK 2.025 0.028 49.203 OK F6-F7(Ext)

 #DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

#DIV/0! #DIV/0! BACKFLOW #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

CAPACITY CHECK

Foul Sewer Design

SectionSection

Design Parameters

Pipe Material

Viscosityb(Pa s)

Roughness (mm)

Gravity (m/s2)
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110-36 Storm Sewer Firhouse Road

Pipe Material Concrete Density(kg/m3) 1000 Flow per Day

Viscosity(Pa s) 0.0012 Limiting V(m/s) 0.7 - 3.0m/s Sump invert

Roughness(mm) 0.3 Storm event 1 in 5 yr Manhole Invert

Gravity(m/s2) 9.81 Rise Height

Grd Lvl U/S Grd Lvl D/S Inv U/S Inv D/S Cover U/S Cover D/S ∆H Plan (L) Pipe (L) Grad Gradient Diameter

m m m m m m m m m dec 1  in m Upstream Dn.stream

S13-S14 73.500 72.500 71.060 70.957 1.84 0.94 0.103 20.605 20.605 0.005 200 0.600 U.S OK D.S FAIL S13-S14

S14-S15 72.500 72.500 70.957 70.893 1.24 1.31 0.064 12.830 12.830 0.005 200 0.300 U.S OK D.S OK S14-S15

S15-S16 72.500 72.500 70.893 70.788 1.01 1.11 0.105 20.940 20.940 0.005 200 0.600 U.S FAIL D.S OK S15-S16

S16-S17 72.500 72.500 70.788 70.659 1.11 1.24 0.129 25.747 25.747 0.005 200 0.600 U.S OK D.S OK S16-S17

S17-S18 72.500 71.400 70.212 70.095 1.99 1.00 0.117 23.320 23.320 0.005 200 0.300 U.S OK D.S OK S17-S18

S18-S19 71.400 71.200 70.095 70.011 1.00 0.89 0.084 16.861 16.861 0.005 200 0.300 U.S OK D.S FAIL S18-PI(2)

S19-PI(2) 71.200 71.200 70.011 69.949 0.89 0.95 0.062 12.327 12.327 0.005 200 0.300 U.S FAIL D.S OK PI(2)-S19

PI(2)-S20 71.200 71.150 69.849 69.810 1.05 1.04 0.039 7.833 7.833 0.005 200 0.300 U.S OK D.S OK S19-S20

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

Storm Sewer Design

Section
Cover Check >1.2m

Section

PIPE LAYOUT

Pumping RequirementsDesign Parameters
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110-36 Storm Sewer Firhouse Road

Design Parameters

Pipe Material Polypipe Density(kg/m3) 1000 Te min 4.00

Viscosity(Pa s) 0.0012 Limiting V(m/s) 0.7 - 3.0m/s Cv 0.95

Roughness (mm) 0.3

Gravity (m/s2) 9.81

A 2gdi Velocity Velocity ToF ToC Section ToC Used Intensity Imp Area Imp Area Cumul Area Q Section Q Cumul Capacity Capacity

m2 m/s Check min min min mm/hr m2 ha ha l/s l/s l/s Check

S13-S14 0.28 0.2426 1.85 OK 0.19 4.19 4.19 95.73 347 0.035 0.035 11.39 11.39 522.72 OK S13-S14

S14-S15 0.07 0.1716 1.20 OK 0.18 4.36 4.36 93.27 826 0.083 0.117 26.42 37.81 84.56 OK S14-S15

S15-S16 0.28 0.2426 1.85 OK 0.19 4.55 4.55 90.85 1049 0.105 0.222 32.68 70.50 522.72 OK S15-S16

S16-S17 0.28 0.2426 1.85 OK 0.23 4.79 4.79 88.09 861 0.086 0.308 26.01 96.51 522.72 OK S16-S17

S17-S18 0.07 0.1716 1.20 OK 0.32 4.32 4.32 93.80 424 0.042 0.351 13.64 13.64 84.56 OK S17-S18

S18-PI(2) 0.07 0.1716 1.20 OK 0.23 4.79 4.79 88.06 103 0.010 0.361 3.11 16.75 84.56 OK S18-PI(2)

PI(2)-S19 0.07 0.1716 1.20 OK 0.17 4.96 4.96 86.15 0 0.000 0.361 0.00 16.75 84.56 OK PI(2)-S19

S19-S20 0.07 0.1716 1.20 OK 0.11 5.07 5.07 84.99 0 0.000 0.361 0.00 1.57 84.56 OK S19-S20

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.361 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

CAPACITY CHECK

Storm Sewer Design

SectionSection
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110-36 Diverted Storm Sewer Firhouse Road

Pipe Material Concrete Density(kg/m3) 1000 Flow per Day

Viscosity(Pa s) 0.0012 Limiting V(m/s) 0.7 - 3.0m/s Sump invert

Roughness(mm) 0.3 Storm event 1 in 5 yr Manhole Invert

Gravity(m/s2) 9.81 Rise Height

Grd Lvl U/S Grd Lvl D/S Inv U/S Inv D/S Cover U/S Cover D/S ∆H Plan (L) Pipe (L) Grad Gradient Diameter

m m m m m m m m m dec 1  in m Upstream Dn.stream

S1(Ext)-S2 73.920 93.950 72.320 72.184 1.30 21.47 0.136 11.675 11.676 0.012 86 0.300 U.S OK D.S OK S1(Ext)-S2

S2-S3 93.950 73.650 72.184 72.053 21.47 1.30 0.131 11.265 11.266 0.012 86 0.300 U.S OK D.S OK S2-S3

S3-S4 73.650 73.350 72.053 71.500 1.30 1.55 0.553 30.766 30.771 0.018 56 0.300 U.S OK D.S OK S3-S4

S4-S5 73.350 72.850 71.500 70.700 1.55 1.85 0.800 45.184 45.191 0.018 56 0.300 U.S OK D.S OK S4-S5

S5-S6 72.850 72.207 70.700 70.500 1.85 1.41 0.200 11.637 11.639 0.017 58 0.300 U.S OK D.S OK S5-S6

S6-S7 72.207 71.320 70.500 70.000 1.41 1.02 0.500 27.149 27.154 0.018 54 0.300 U.S OK D.S FAIL S6-S7

S7-S8 71.320 71.107 70.000 69.900 1.02 0.91 0.100 20.344 20.344 0.005 203 0.300 U.S FAIL D.S FAIL S7-S8

S8-S9 (Ext) 71.107 70.880 69.900 69.800 0.91 0.78 0.100 20.159 20.159 0.005 202 0.300 U.S FAIL D.S FAIL S8-S9 (Ext)

S10-S11 73.350 72.900 71.200 70.770 1.70 1.68 0.430 31.071 31.074 0.014 72 0.450 U.S OK D.S OK S10-S11

S11-S12 72.900 72.580 70.770 70.630 1.68 1.50 0.140 10.026 10.027 0.014 72 0.450 U.S OK D.S OK S11-S12

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

0.00 0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! U.S FAIL D.S FAIL

Diverted Storm Sewer Design

PIPE LAYOUT

Design Parameters Pumping Requirements

Section
Cover Check >1.2m

Section
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110-36 Diverted Storm Sewer Firhouse Road

Design Parameters

Pipe Material Polypipe Density(kg/m3) 1000 Te min 4.00

Viscosity(Pa s) 0.0012 Limiting V(m/s) 0.7 - 3.0m/s Cv 0.80

Roughness (mm) 0.3

Gravity (m/s2) 9.81

A 2gdi Velocity Velocity ToF ToC Section ToC Used Intensity Imp Area Imp Area Cumul Area Q Section Q Cumul Capacity Capacity

m2 m/s Check min min min mm/hr m2 ha ha l/s l/s l/s Check

S1(Ext)-S2 0.07 0.2618 1.84 OK 0.11 4.11 4.11 96.88 0 0.000 0.000 0.00 0.00 130.05 OK S1(Ext)-S2

S2-S3 0.07 0.2616 1.84 OK 0.10 4.21 4.21 95.41 0 0.000 0.000 0.00 0.00 129.94 OK S2-S3

S3-S4 0.07 0.3253 2.29 OK 0.22 4.43 4.43 92.39 0 0.000 0.000 0.00 0.00 162.02 OK S3-S4

S4-S5 0.07 0.3228 2.27 OK 0.33 4.76 4.76 88.35 0 0.000 0.000 0.00 0.00 160.79 OK S4-S5

S5-S6 0.07 0.3181 2.24 OK 0.09 4.09 4.09 97.16 0 0.000 0.000 0.00 0.00 158.38 OK S5-S6

S6-S7 0.07 0.3292 2.32 OK 0.20 4.63 4.63 89.95 0 0.000 0.000 0.00 0.00 164.02 OK S6-S7

S7-S8 0.07 0.1701 1.19 OK 0.29 4.91 4.91 86.66 0 0.000 0.000 0.00 0.00 83.82 OK S7-S8

S8-S9 (Ext) 0.07 0.1709 1.19 OK 0.28 4.91 4.91 86.71 0 0.000 0.000 0.00 0.00 84.22 OK S8-S9 (Ext)

S10-S11 0.16 0.3496 2.59 OK 0.20 4.20 4.20 95.52 0 0.000 0.000 0.00 0.00 411.67 OK S10-S11

S11-S12 0.16 0.3511 2.60 OK 0.06 4.26 4.26 94.63 0 0.000 0.000 0.00 0.00 413.54 OK S11-S12

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0 0.000 0.000 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Section

Diverted Storm Sewer Design

CAPACITY CHECK

Section

Page 2 of 2
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110-36 Greenfield Run-off

Proposed Development at Firhouse Road

SURFACE WATER GREENFIELD RUN-OFF

COPAS Formula C = ( Q * ts) - [P(ts + tc) + P(P * tc / Q)]

QBAR = Mean Annual Peak Flow (m
3
/s)

C = Storage requirment (m
3
) SAAR = Standard Annual Average Rainfall (mm)

Q = Discharge (m
3
/min) or (l/s) SOIL = Soil Index

ts = Storm Duration (min) AREA = Total Area of Site (km
2
)

P = Permitted outfall rate (m
3
/min) or (l/s)

tc = Time of concentration (min) QBAR = 0.00108 x (AREA)
0.89 

x (SAAR)
1.17 

x (SOIL)
2.17

R = Rainfall Intensity (mm/hr)

A(Imp) = Impermeable area of site (ha) AREA = 0.5 km
2

Ha = 50

A = Site Area (ha) SAAR = 817 mm

SOIL = 0.37

tc = 5 min

P = 0.09 m³/min 3.44 l/s/ha QBAR Rural (Large) 0.171 m
3
/s = 170.6 l/s 3.41 l/s/ha

A(Imp) = 0.40 ha 10.234 m
3
/min  3.41 l/s/ha 0.205 m

3
/min/ha

A = 0.46 ha 0.09 m
3
/min Site

QBAR Rural (Small) 0.172 m
3
/s = 172.1 l/s 3.44 l/s/ha

Hydro Q 1.57 l/s 10.327 m
3
/min 3.44 l/s/ha 0.207 m

3
/min/ha

0.09 m
3
/min Site

QBAR (GDSDS) 0.1 m
3
/s = 100.0 l/s 2.00 l/s/ha

6.000 m
3
/min 2.00 l/s/ha 0.120 m

3
/min/ha

0.05 m
3
/min Site

QBAR Page 1



Proposed Development at Firhouse Road

Met Eireann Records + 20% CC expressed as mm/hr

DURATION Minutes 1 2 5 10 30 100

30 30 19.68 23.04 34.32 43.44 60.72 86.64

60 60 12.84 15.00 22.20 27.96 38.76 54.84

2 120 8.46 9.84 14.40 18.00 24.78 34.68

4 240 5.58 6.45 9.33 11.58 15.84 21.99

6 360 4.36 5.02 7.24 8.96 12.18 16.82

9 540 3.41 3.92 5.61 6.92 9.37 12.88

12 720 2.86 3.29 4.69 5.77 8.99 10.66

24 1440 1.88 2.16 3.04 3.72 4.98 6.76

48 2880 1.16 1.31 1.80 2.16 2.83 3.75

Met Eireann Records

DURATION Minutes 1 2 5 10 30 100

30 30 8.2 9.6 14.3 18.1 25.3 36.1

60 60 10.7 12.5 18.5 23.3 32.3 45.7

2 120 14.1 16.4 24.0 30 41.3 57.8

4 240 18.6 21.5 31.1 38.6 52.8 73.3

6 360 21.8 25.1 36.2 44.8 60.9 84.1

9 540 25.6 29.4 42.1 51.9 70.3 96.6

12 720 28.6 32.9 46.9 57.7 89.9 106.6

24 1440 37.6 43.1 60.8 74.4 99.5 135.1

Yearsmm

mm Years



110-36 SuDS Design

Proposed Development at Firhouse Road SUSTAINABLE DRAINAGE CALCULATIONS

Cv Pitched Roof 1.00

tc = ToC 5 min Cv Flat Roof 0.95

QBAR 3.44 l/s/ha 2.065E-05 m3/min/m2 Cv Paved Area 0.9

Hydro Q 1.57 l/s

10 yr 30 yr 100 yr

Roof 3A Required Required Required Max Time to

Outflow Storage Storage Storage Depth 1/2 Empty

Hr Min 1 2 5 10 30 100 m
3

m
3

m
3

m
3 mm Hrs

0.5 30 1.0 1.1 1.7 2.1 2.9 4.2 0.2 1.9 2.8 4.0 36 16.8

1 60 1.2 1.4 2.1 2.7 3.7 5.3 0.3 2.4 3.4 5.0 44 16.8

2 120 1.6 1.9 2.8 3.5 4.8 6.7 0.6 2.9 4.2 6.1 54 16.8

4 240 2.2 2.5 3.6 4.5 6.1 8.5 1.2 3.3 4.9 7.3 65 16.8

6 360 2.7 3.1 4.4 5.5 7.4 10.3 1.8 3.7 5.7 8.5 75 16.8

9 540 3.0 3.4 4.9 6.0 8.2 11.2 2.6 3.4 5.5 8.6 76 16.8

12 720 3.3 3.8 5.4 6.7 10.4 12.4 3.5 3.2 6.9 8.9 79 16.8

24 1440 4.4 5.0 7.0 8.6 11.5 15.7 6.9 1.7 4.6 8.7 77 16.8

48 2880 5.4 6.1 8.3 10.0 13.1 17.4 13.8 -3.8 -0.7 3.5 31 16.8

Catch Additional

Area Reduction Max Depth Porosity Storage

m
2 mm % m

3
m

3
m

3
m

3 Required

113 0.9 100 95 Max Prov. 9.7 Max Req'd 3.7 6.9 8.9 -0.78 -> Overtop to

Pass Forward Flow 0.08 l/s Firhouse Open Space

10 yr 30 yr 100 yr

Roof 3B Required Required Required Max Time to

Outflow Storage Storage Storage Depth 1/2 Empty

Hr Min 1 2 5 10 30 100 m
3

m
3

m
3

m
3 mm Hrs

0.5 30 2.5 2.9 4.4 5.5 7.7 11.0 0.3 5.2 7.4 10.7 36 19.7

1 60 3.3 3.8 5.7 7.1 9.9 14.0 0.6 6.5 9.3 13.3 45 19.7

2 120 4.3 5.0 7.3 9.2 12.6 17.7 1.2 8.0 11.4 16.5 55 19.7

4 240 5.7 6.6 9.5 11.8 16.1 22.4 2.4 9.4 13.8 20.1 67 19.7

6 360 6.7 7.7 11.1 13.7 18.6 25.7 3.5 10.2 15.1 22.2 75 19.7

9 540 7.8 9.0 12.9 15.9 21.5 29.5 5.2 10.6 16.3 24.3 82 19.7

12 720 8.7 10.1 14.3 17.6 27.5 32.6 7.0 10.7 20.5 25.6 86 19.7

24 1440 11.5 13.2 18.6 22.7 30.4 41.3 13.9 8.9 16.5 27.4 92 19.7

48 2880 14.1 16.0 22.0 26.4 34.6 45.8 27.7 -1.2 6.9 18.1 61 19.7

Catch Additional

Area Reduction Max Depth Porosity Storage

m
2 mm % m

3
m

3
m

3
m

3 Required

298 0.80 100 95 Max Prov. 22.6 Max Req'd 10.7 20.5 27.4 4.79 -> Overtop to

Pass Forward Flow 0.16 l/s Mt Carmel Open Space

Rainfall Volume (m3)

Storage Provided

Return Years

Return Years

Storage Provided

Firhouse SuDS Page 1



110-36 SuDS Design

10 yr 30 yr 100 yr

Roof 2A Required Required Required Max Time to

Outflow Storage Storage Storage Depth 1/2 Empty

Hr Min 1 2 5 10 30 100 m
3

m
3

m
3

m
3 mm Hrs

0.5 30 1.5 1.8 2.7 3.4 4.8 6.8 0.2 3.2 4.6 6.6 36 27.2

1 60 2.0 2.3 3.5 4.4 6.1 8.6 0.3 4.1 5.8 8.3 45 27.2

2 120 2.6 3.1 4.5 5.6 7.8 10.9 0.6 5.0 7.2 10.3 56 27.2

4 240 3.5 4.0 5.8 7.2 9.9 13.8 1.2 6.1 8.7 12.6 69 27.2

6 360 4.1 4.7 6.8 8.4 11.4 15.8 1.8 6.7 9.7 14.0 77 27.2

9 540 4.8 5.5 7.9 9.7 13.2 18.1 2.6 7.1 10.6 15.5 85 27.2

12 720 5.4 6.2 8.8 10.8 16.9 20.0 3.5 7.4 13.4 16.5 90 27.2

24 1440 7.1 8.1 11.4 14.0 18.7 25.4 6.9 7.0 11.7 18.4 101 27.2

48 2880 8.7 9.8 13.5 16.2 21.2 28.1 13.8 2.4 7.4 14.3 78 27.2

Catch Additional

Area Reduction Max Depth Porosity Storage

m
2 mm % m

3
m

3
m

3
m

3 Required

183 0.9 100 95 Max Prov. 15.6 Max Req'd 7.4 13.4 18.4 2.78 -> Overtop to

Pass Forward Flow 0.08 l/s Grd Podium

10 yr 30 yr 100 yr

Roof 1A Required Required Required Max Time to

Outflow Storage Storage Storage Depth 1/2 Empty

Hr Min 1 2 5 10 30 100 m
3

m
3

m
3

m
3 mm Hrs

0.5 30 0.4 0.5 0.8 1.0 1.4 2.0 0.2 0.8 1.3 1.9 36 7.7

1 60 0.6 0.7 1.0 1.3 1.8 2.6 0.3 1.0 1.5 2.3 43 7.7

2 120 0.8 0.9 1.3 1.7 2.3 3.2 0.6 1.1 1.7 2.6 51 7.7

4 240 1.0 1.2 1.7 2.2 3.0 4.1 1.2 1.0 1.8 2.9 57 7.7

6 360 1.2 1.4 2.0 2.5 3.4 4.7 1.8 0.8 1.7 3.0 57 7.7

9 540 1.4 1.7 2.4 2.9 3.9 5.4 2.6 0.3 1.3 2.8 54 7.7

12 720 1.5 1.8 2.6 3.2 5.0 6.0 3.5 -0.2 1.6 2.5 48 7.7

24 1440 2.0 2.4 3.4 4.2 5.6 7.6 6.9 -2.8 -1.3 0.7 13 7.7

48 2880 2.5 2.8 3.8 4.6 6.0 8.0 13.8 -9.2 -7.8 -5.9 -113 7.7

Catch Additional

Area Reduction Max Depth Porosity Storage

m
2 mm % m

3
m

3
m

3
m

3 Required

52 0.9 100 95 Max Prov. 4.4 Max Req'd 1.1 1.8 3.0 -1.47 -> Overtop to

Pass Forward Flow 0.08 l/s Firhouse Open Space

Return Years

Storage Provided

Return Years

Storage Provided

Firhouse SuDS Page 2



110-36 SuDS Design

10 yr 30 yr 100 yr

Roof 1B Required Required Required Max Time to

Outflow Storage Storage Storage Depth 1/2 Empty

Hr Min 1 2 5 10 30 100 m
3

m
3

m
3

m
3 mm Hrs

0.5 30 0.3 0.4 0.6 0.7 1.0 1.4 0.2 0.5 0.8 1.2 33 5.6

1 60 0.4 0.5 0.7 0.9 1.3 1.8 0.3 0.6 0.9 1.5 39 5.6

2 120 0.5 0.6 0.9 1.2 1.6 2.3 0.6 0.6 1.0 1.7 44 5.6

4 240 0.7 0.8 1.2 1.5 2.1 2.9 1.2 0.3 0.9 1.7 44 5.6

6 360 0.8 1.0 1.4 1.7 2.4 3.3 1.8 0.0 0.6 1.5 40 5.6

9 540 1.0 1.1 1.6 2.0 2.7 3.8 2.6 -0.6 0.1 1.2 30 5.6

12 720 1.1 1.3 1.8 2.2 3.5 4.2 3.5 -1.2 0.0 0.7 18 5.6

24 1440 1.5 1.7 2.4 2.9 3.9 5.3 6.9 -4.0 -3.1 -1.7 -44 5.6

48 2880 1.8 2.0 2.8 3.4 4.4 5.8 13.8 -10.5 -9.4 -8.0 -211 5.6

Catch Additional

Area Reduction Max Depth Porosity Storage

m
2 mm % m

3
m

3
m

3
m

3 Required

38 0.9 100 95 Max Prov. 3.2 Max Req'd 0.6 1.0 1.7 -1.57 -> Overtop to

Pass Forward Flow 0.08 l/s Mt Carmel Open Space

10 yr 30 yr 100 yr

Grd Podium + 0.25 B02 Required Required Required Max Time to

Outflow Storage Storage Storage Depth 1/2 Empty

Hr Min 1 2 5 10 30 100 m
3

m
3

m
3

m
3 mm Hrs

0.5 30 6.0 7.0 10.4 13.2 18.4 26.3 1.5 11.8 17.1 25.0 53 7.7

1 60 7.8 9.1 13.5 17.0 23.5 33.3 2.8 14.5 21.0 30.8 66 7.7

2 120 10.3 12.0 17.5 21.9 30.1 42.1 5.4 17.1 25.3 37.3 80 7.7

4 240 13.6 15.7 22.7 28.1 38.5 53.4 10.6 18.7 29.1 44.0 94 7.7

6 360 15.9 18.3 26.4 32.7 44.4 61.3 15.8 18.6 30.4 47.3 101 7.7

9 540 18.7 21.4 30.7 37.8 51.2 70.4 23.5 16.9 30.3 49.5 106 7.7

12 720 20.8 24.0 34.2 42.1 65.5 77.7 31.3 14.2 37.7 49.9 107 7.7

24 1440 27.4 31.4 44.3 54.2 72.5 98.5 62.4 -1.3 17.0 43.0 92 7.7

48 2880 16.8 19.1 26.2 31.5 41.2 54.6 124.6 -79.3 -69.6 -56.2 -120 7.7

Catch Additional

Area Reduction Max Depth Porosity Storage

m
2 mm % m

3
m

3
m

3
m

3 Required

468 0.9 100 95 Max Prov. 40.0 Max Req'd 18.7 37.7 49.9 16.63 -> Overtop to 

Pass Forward Flow 0.72 l/s Firhouse Open Space

including overtopping from

Roofs 3A, 3B, 2A,

Return Years

Storage Provided

Return Years

Storage Provided

Firhouse SuDS Page 3



110-36 SuDS Design

10 yr 30 yr 100 yr

Public Open Space Area on Firhouse Road + 0.75 B02 + 0.5 B01 Required Required Required Max Time to

 Outflow Storage Storage Storage Depth 1/2 Empty

Hr Min 1 2 5 10 30 100 m
3

m
3

m
3

m
3 mm Hrs

0.5 30 16.7 19.5 29.1 36.8 51.4 73.3 2.7 35.9 50.6 72.5 36 18.3

1 60 21.7 25.4 37.6 47.3 65.6 92.8 5.0 45.8 64.1 91.3 45 18.3

2 120 28.6 33.3 48.8 60.9 83.9 117.4 9.6 57.9 80.9 114.4 56 18.3

4 240 37.8 43.7 63.2 78.4 107.3 148.9 18.8 72.5 101.4 143.0 70 18.3

6 360 44.3 51.0 73.5 91.0 123.7 170.9 28.0 82.3 115.0 162.1 80 18.3

9 540 52.0 59.7 85.5 105.4 142.8 196.3 41.9 92.4 129.7 183.2 90 18.3

12 720 58.1 66.8 95.3 117.2 182.6 216.6 55.7 99.8 165.2 199.2 98 18.3

24 1440 76.4 87.6 123.5 151.2 202.2 274.5 111.0 116.5 167.5 239.8 118 18.3

48 2880 46.9 53.1 73.0 87.9 114.9 152.3 221.6 18.6 45.7 83.0 41 18.3

Catch Additional

Area Storage

m
2

m
3

m
3

m
3

m
3 Required

2034 Max Prov. 168.8 Max Req'd 116.5 167.5 239.8 87.68 -> Overtop to Basement

Pass Forward Flow 1.28 l/s including overtopping from 

Grd Podium

10 yr 30 yr 100 yr

Public Open Space Area on Mt Carmel incl 0.5B01 Required Required Required Max Time to

 Outflow Storage Storage Storage Depth 1/2 Empty

Hr Min 1 2 5 10 30 100 m
3

m
3

m
3

m
3 mm Hrs

0.5 30 3.8 4.5 6.7 8.5 11.9 16.9 1.3 7.7 11.0 16.1 38 5.7

1 60 5.0 5.9 8.7 10.9 15.2 21.4 2.5 9.4 13.6 19.9 47 5.7

2 120 6.6 7.7 11.3 14.1 19.4 27.1 4.8 11.1 16.4 24.1 57 5.7

4 240 8.7 10.1 14.6 18.1 24.8 34.4 9.4 12.2 18.9 28.5 67 5.7

6 360 10.2 11.8 17.0 21.0 28.6 39.5 14.0 12.3 19.8 30.7 72 5.7

9 540 12.0 13.8 19.8 24.4 33.0 45.3 20.9 11.3 19.9 32.3 76 5.7

12 720 13.4 15.4 22.0 27.1 42.2 50.0 27.8 9.7 24.8 32.6 77 5.7

24 1440 17.6 20.2 28.5 34.9 46.7 63.4 55.5 0.2 12.0 28.7 68 5.7

48 2880 10.8 12.3 16.9 20.3 26.5 35.2 110.8 -48.9 -42.7 -34.1 -80 5.7

Catch Additional

Area Storage

m
2

m
3

m
3

m
3

m
3 Required

424 Max Prov. 26.1 Max Req'd 12.3 24.8 32.6 6.49 -> Overtop to Basement

Pass Forward Flow 0.64 l/s  

 

Return Years

Storage Provided

Return Years

Storage Provided

Firhouse SuDS Page 4



110-36 SuDS Design

Roof / Paving Areas contributing to SuDS: Q

l/s

Roof 3A A(Imp) = 113 m
2 0.08

Roof 3B A(Imp) = 298 m
2 0.16

Roof 2A A(Imp) = 183 m
2 0.08

Roof 1A A(Imp) = 52 m
2 0.08

Roof 1B A(Imp) = 38 m
2 0.08

Grd Podium A(Imp) = 468 m
2 0.72

Build 02 Pitched Roof = 784 m
2

Build 01 Pitched Roof = 378 m
2

Open Space Firhouse Rd 1061 m
2 1.28

Open Space Mt Carmel 235 m
2 0.64

No. of No. of

Restricted Flows l/s Outlets 10mm Orif

3A --> Grd 0.08 1 1

3B --> Grd 0.16 1 2

2A --> Grd 0.08 1 1

1A --> Grd 0.08 1 1

Grd Podium 0.72 2 9

1B --> Mt Car 0.08 1 1

Firhouse Open Space 1.28 2 16

Mt Carmel Open Space 0.64 2 8

Total Contributing Area 3375 m
2

1/30 yr Total Volume Required 273.6 m
3

1/100yr Total Volume Required 381.7 m
3

Firhouse SuDS Page 5



110-36 SuDS Design

SuDS Volumes Provided over multiple areas of development:

Volume Provided m
3

Roof 3A 9.7

Roof 3B 22.6

Roof 2A 15.6

Roof 1A 4.4

Roof 1B 3.2

Grd Podium + 0.25 B02 40.0

Firhouse Rd Open Space 168.8

Mt Carmel Open Space 26.1

Total SuDS Volume Provided = 290.5

Breakdown of Firhouse Road Public Open Space SuDS

Area Depth Void Volume

m
2 m Ratio m

3

Tree Pits 160 1.5 0.2 48

Length Sect Area Void Volume

m m
2 Ratio m

3

Trench Type 74 1.5 0.53 58.83

Area Depth Void Volume

m
2 m Ratio m

3

Perm Paving 344 0.45 0.4 61.9

Total Volume Provided 168.8

Firhouse SuDS Page 6



110-36 SuDS Design

Breakdown of Mount Carmel Road Public Open Space SuDS

Area Depth Void Volume

m
2 m Ratio m

3

Tree Pits 25.0 1.5 0.2 7.5

Length Sect Area Void Volume

m m
2 Ratio m

3

Trench Type 0 1.0 0.53 0

Area Depth Void Volume

m
2 m Ratio m

3

Perm Paving 103.5 0.45 0.4 18.6

Total Volume Provided 26.1

Hydrobrake Control Outfall Rate = l/s 1.57 Duration E/O

SuDS Flows to Hydrobrake = l/s 1.92 Tank Min m
3

Storage 30 0.6

E/O Storage Req'd for Storm Events reaching Hydrobrake MH Required 60 1.3

Storage provided as structural tank part of basement --> in 120 2.5

Critical 240 5.0

Storm 360 7.6

Events 540 11.4

720 15.1

In the event of a 1/100 year storm the system will surcharge 1440 30.3

Overflow to be provided to the basement carparking level -1

The extent of flooding in the carpark given the critical 12 hour 

storm event is calculated below:

Addit. storage required 1/100 yr = m
3 63.9

Max depth of flooding in basement carpark

allowing for floor gradients 1/200 = m
2 1973

 

m
3 mm

9 Hr, 1:100 Yr 30.0 30.4

12 Hr, 1:100 Yr 46.8 47.4

24 Hr, 1:100 Yr 76.6 77.7

Firhouse SuDS Page 7
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APPENDIX D 

 

Met Eireann Records 



                                            Met Eireann
                          Return Period Rainfall Depths for sliding Durations
                           Irish Grid:  Easting: 311289, Northing: 227532,

               Interval     |                                     Years
DURATION   6months, 1year,  |      2,     3,     4,     5,    10,    20,    30,    50,    75,   100,   150,   200,   250,   500, 
  5 mins       2.6,   3.8,  |    4.5,   5.5,   6.2,   6.7,   8.6,  10.7,  12.1,  14.1,  16.0,  17.4,  19.6,  21.4,  22.9,  N/A ,
 10 mins       3.6,   5.3,  |    6.2,   7.6,   8.6,   9.4,  11.9,  14.9,  16.9,  19.7,  22.2,  24.2,  27.4,  29.8,  31.9,  N/A ,
 15 mins       4.3,   6.2,  |    7.3,   9.0,  10.1,  11.0,  14.0,  17.5,  19.8,  23.2,  26.2,  28.5,  32.2,  35.1,  37.5,  N/A ,
 30 mins       5.6,   8.2,  |    9.6,  11.7,  13.2,  14.3,  18.1,  22.4,  25.3,  29.5,  33.2,  36.1,  40.6,  44.2,  47.1,  N/A ,
 1 hours       7.5,  10.7,  |   12.5,  15.2,  17.1,  18.5,  23.3,  28.7,  32.3,  37.5,  42.1,  45.7,  51.3,  55.6,  59.2,  N/A ,
 2 hours       9.9,  14.1,  |   16.4,  19.8,  22.2,  24.0,  30.0,  36.8,  41.3,  47.7,  53.4,  57.8,  64.7,  70.1,  74.5,  N/A ,
 3 hours      11.7,  16.6,  |   19.2,  23.1,  25.8,  27.9,  34.7,  42.5,  47.7,  54.9,  61.4,  66.4,  74.2,  80.2,  85.2,  N/A ,
 4 hours      13.2,  18.6,  |   21.5,  25.8,  28.8,  31.1,  38.6,  47.1,  52.8,  60.7,  67.8,  73.3,  81.7,  88.3,  93.7,  N/A ,
 6 hours      15.5,  21.8,  |   25.1,  30.1,  33.5,  36.2,  44.8,  54.5,  60.9,  69.9,  77.9,  84.1,  93.7, 101.1, 107.2,  N/A ,
 9 hours      18.3,  25.6,  |   29.4,  35.2,  39.1,  42.1,  51.9,  63.0,  70.3,  80.5,  89.6,  96.6, 107.4, 115.7, 122.6,  N/A ,
12 hours      20.6,  28.6,  |   32.9,  39.3,  43.6,  46.9,  57.7,  69.9,  77.9,  89.0,  98.9, 106.6, 118.3, 127.4, 134.9,  N/A ,
18 hours      24.3,  33.6,  |   38.5,  45.9,  50.8,  54.6,  67.0,  80.8,  89.9, 102.6, 113.8, 122.4, 135.7, 145.9, 154.4,  N/A ,
24 hours      27.3,  37.6,  |   43.1,  51.2,  56.6,  60.8,  74.4,  89.6,  99.5, 113.4, 125.6, 135.1, 149.5, 160.7, 169.9, 201.9,
  2 days      34.4,  46.2,  |   52.3,  61.3,  67.3,  71.9,  86.6, 102.8, 113.3, 127.8, 140.4, 150.1, 164.9, 176.2, 185.5, 217.5,
  3 days      40.1,  53.1,  |   59.8,  69.5,  75.9,  80.9,  96.5, 113.6, 124.5, 139.6, 152.8, 162.8, 178.0, 189.6, 199.1, 231.6,
  4 days      45.1,  59.1,  |   66.2,  76.6,  83.4,  88.6, 105.1, 122.9, 134.4, 150.0, 163.6, 173.9, 189.5, 201.4, 211.1, 244.3,
  6 days      53.8,  69.5,  |   77.5,  88.9,  96.4, 102.1, 120.0, 139.2, 151.4, 168.0, 182.4, 193.2, 209.6, 222.0, 232.1, 266.5,
  8 days      61.6,  78.8,  |   87.4,  99.7, 107.8, 113.8, 132.9, 153.3, 166.1, 183.6, 198.7, 210.0, 227.0, 239.9, 250.4, 285.9,
 10 days      68.7,  87.2,  |   96.4, 109.5, 118.1, 124.5, 144.6, 166.0, 179.5, 197.7, 213.4, 225.1, 242.8, 256.1, 266.9, 303.5,
 12 days      75.4,  95.0,  |  104.8, 118.6, 127.6, 134.4, 155.4, 177.7, 191.8, 210.7, 226.9, 239.1, 257.3, 271.0, 282.1, 319.6,
 16 days      87.8, 109.4,  |  120.2, 135.3, 145.1, 152.4, 175.2, 199.1, 214.1, 234.3, 251.5, 264.3, 283.5, 298.0, 309.6, 348.9,
 20 days      99.2, 122.8,  |  134.3, 150.6, 161.1, 168.9, 193.2, 218.6, 234.4, 255.6, 273.7, 287.2, 307.3, 322.3, 334.5, 375.2,
 25 days     112.7, 138.3,  |  150.8, 168.4, 179.6, 188.0, 213.9, 240.9, 257.7, 280.2, 299.2, 313.3, 334.4, 350.2, 362.9, 405.3,
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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Hydrobrake Details 



Technical Specification
Control Point Head (m) Flow (l/s)

Primary Design 0.600 1.570

Flush-Flo 0.177 1.567

Kick-Flo® 0.391 1.297

Mean Flow 1.362

0.0 0.5 1.0 1.5
0.0

0.2

0.4

0.6

0.8

Flow (l/s)

He
ad

 (m
)

 

Head (m) Flow (l/s)
0.000 0.000
0.021 0.179
0.041 0.611
0.062 1.064
0.083 1.391
0.103 1.493
0.124 1.533
0.145 1.556
0.166 1.565
0.186 1.566
0.207 1.561
0.228 1.552
0.248 1.541
0.269 1.527
0.290 1.511
0.310 1.490
0.331 1.462
0.352 1.422
0.372 1.367
0.393 1.300
0.414 1.330
0.434 1.359
0.455 1.387
0.476 1.415
0.497 1.442
0.517 1.469
0.538 1.495
0.559 1.520
0.579 1.545
0.600 1.570

DESIGN
ADVICE

The head/flow characteristics of this SHE-0065-1570-0600-1570 Hydro-Brake Optimum®
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
characteristic curve.

! The use of any other flow control will invalidate any design based on this data
and could constitute a flood risk.
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The head/flow characteristics of this 

Hydro-Brake  Optimum Flow Control are unique. Dynamic hydraulic modelling 

evaluates the full head/flow characteristic curve. 

The use of any other flow control will invalidate any design based on this data 

and could constitute a flood risk.
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Hydro-Brake  Optimum

DESIGN

ADVICE

Hydro-Brake  Optimum Flow Control including:

• grade  stainless steel

• Integral stainless steel pivoting by-pass

door allowing clear line of sight through to

outlet, c/w stainless steel operating rope

• Beed blasted finish to maximise corrosion

resistance

• Stainless steel fixings

• Rubber gasket to seal outlet

• Indicative Weight:

Control Point Head Flow 

Technical Specification

Primary Design

Flush-Flo

Kick-Flo

Mean Flow

TM

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

®

       LIMIT OF HYDRO INTERNATIONAL SUPPLY

THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS

FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL

ALL CIVIL AND INSTALLATION WORK BY OTHERS

* WHERE SUPPLIED

HYDRO-BRAKE   FLOW CONTROL & HYDRO-BRAKE   OPTIMUM FLOW CONTROL ARE REGISTERED TRADEMARKS FOR FLOW

CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY HYDRO INTERNATIONAL

IMPORTANT:

®

®

®

®
®

®

60°

I.D. OUTLET

(MINIMUM)

POSITION & DIRECTION 

OF INLET PIPE(S) WILL 

BE SPECIFIED ON THE 

CONTRACT DRAWINGS

100mm MIN

FOR FIXINGS

FIXING LUGS WITH

MASONRY STUD ANCHOR

FIXING BOLTS*

BENCHING

HYDRO-BRAKE  OPTIMUM

FLOW CONTROL FITTED WITH

PIVOTING BYPASS DOOR*

SUMP

INTAKE

SPIGOT

ACCESS TO BE POSITIONED 

ABOVE BYPASS DOOR

PIVOTING

BYPASS DOOR*

PIVOTING BYPASS 

DOOR OPERATING 

STEEL ROPE*

PULL HANDLE & 

EYE BRACKET FOR 

OPERATING ROPE*

RUBBER GASKET
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(m) (l/s)

0.600 1.570
3 mm 304L

0.177 1.567

0.391 1.297

1.362
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Klargester Details 

Bauder Blue Roof 

SuDS Index
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