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1 INTRODUCTION 

1.1 Appointment  

O’Connor Sutton Cronin & Associates (OCSC) have been appointed by Meath 

County Council to carry out the design of the Civil Engineering services (surface 

water and wastewater drainage, watermain) associated with the site at Spicer’s 

Bakery and Andy Brennan Park at Athlumney, Navan, Co. Meath, Ireland.    

1.2 Administrative Jurisdiction  

The proposed development is in the jurisdiction of Meath County Council 

(MCC), and therefore the engineering services design was carried out with 

reference to the following: 

 Meath County Development Plan (2021 – 2027). 

 Greater Dublin Strategic Drainage Study (GDSDS). 

 The Planning System and Flood Risk Management Guidelines for 

Planning Authorities (Department of Environment, Heritage and Local 

Government and the Office of Public Works). 

 Circular PL2/2014 (13th August 2014) 

1.3 Site Location 

The subject site is located near the Dillonsland, Navan Co. Meath with the R153 

horizontally crossing through, dissecting the site. 

The land within site boundaries to the North of the R153 currently comprises 

of a derelict mill and bakery. Within the mill and bakery site there are two 

National Inventory of Architectural Heritage (NIAH) protected structures: 

Spicers Basin (NIAH Reg. Number 14010082) and the Mill Building (NIAH Reg. 

Number 14010089). Within this area of land there is a plot which is owned by 

the Navan Silver Band and is therefore excluded from this assessment.  

The land within the site boundaries to the South of the R153 currently 

encompasses Andy Brennan’s Peoples Park.  
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The site is bounded by the River Boyne to the West, The River mill View 

Apartments to the Northwest. The Ramparts Walk Trail and historic canal to 

the North and Northeast and the grounds of Loreto Secondary School, Navan 

Education Centre, and the Sommerville Apartments to the South.   

 

                                                 Figure:1-1: Site Location 
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1.4 Existing Site Overview  

The subject site is approximately 1.6 hectares. It is a mix of landscape, 

brownfield, and hardstanding, see Figure 1 2 

 

                                            Figure 1-2: Existing site overview 

 

The area of land within the site boundaries to the North of the R153 is sloping 

in a northerly direction towards the Ramparts Trail Walk and River Boyne. 

Levels at the northern boundary of the existing carpark are approximately 

36.0m AOD falling to levels of 33.00m AOD at the site’s Northern boundary. 

The area of land to the South of the R153 is predominantly flat at a level of 

approximately 32m AOD however there are high points of 33.3m AOD at the 

park entrance and low points of 30.00m AOD at the tunnel underneath the 

R153.   
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1.5 Proposed Development Description 

The proposed development comprises of the following 

- The preservation and conservation of the former Spicer’s Bakery (PS) and 

demolition of associated outbuildings and sheds. 

- The renovation and extension of the former Spicers’s Bakery 2 story office 

building as a café with associated public realm area inclusive of bandstand. 

- The reconfiguration of the Ramparts Carpark with new access and egress 

points, cycle parking, public realm area and footpaths. 

- The demolition of 4 no. terraced derelict properties along the Athlumney 

Road and replacement with a stepped public plaza area at the entrance to 

Andy Brennan Park. 

- The redevelopment of the Andy Brennan Park for active recreational use 

including the refurbishment of the existing fishing platform. 

- Associated landscaping, associated pedestrian linkages including 2 no. 

pedestrian crossings; site drainage works; and all associated site 

development works 
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                                              Figure:1-3: Proposed Site Layout  

 

2 SCOPE OF SERVICES REPORT 

This Engineering Services Report was prepared by reviewing the available data 

from the Local Authority sources and national bodies i.e., Meath County Council, 

Irish Water, the OPW, and the wider Design Team. The following services are 

addressed within this report, with respect to the proposed development: 

 Surface Water Drainage; 

 Wastewater Drainage; 

 Potable Water Supply; 

An assessment on potential flood risks associated with, and because of, the 

proposed development is provided under separate cover, as part of this 

application. Refer to document P340-OCSC-XX-XX-RP-C-0003 for details of the 

Site-Specific Flood Risk Assessment. 

This report should be read in conjunction with the set of OCSC Civil Engineering 

design drawings that also accompany this submission: 
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The proposed design, for the aforementioned services, have been carried out in 

accordance with the following technical guidelines and information: 

 Meath County Council Development Plan (2021 – 2027). 

 Greater Dublin Strategic Drainage Study (GDSDS). 

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

 Irish Water Code of Practice for Wastewater, IW-CDS-5030-03. 

 Irish Water Code of Practice for Water Supply, IW-CDS-5020-03. 

 The Building Regulations – Technical Guidance Document Part H. 

 BE EN 752 – Drainage Outside Buildings. 

 BS 7533-13 – Guide for Design of Permeable Pavements; 

 The Office of Public Works, the Planning System and Flood Risk 

Management; 

 Meath County Council and Irish Water’s Drainage and Watermain Records. 

 

Members of the wider design team cover all other elements of the application 

pertaining to traffic, sustainability, landscaping, planning, ecological, and 

architectural detail.  
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3 SURFACE WATER DRAINAGE 

    3.1 Design Guidelines Overview 

Any planning permission sought on the subject lands are required to adhere to 

the Local Authority requirements i.e., the Meath County Council Development 

Plan, and as such, the Greater Dublin Strategic Drainage Study (Dublin City 

Council, 2005). 

New development must ensure that a comprehensive Sustainable Drainage 

System (SuDS) is incorporated into the development. SuDS requires that post 

development run-off rates be maintained at equivalent, or lower, levels than 

pre-development levels. Thus, the development must be able to retain, within 

its boundaries, surface water volumes from extreme rainfall events up to a 1 

in 100-year rainfall event, more commonly expressed as a 1.0% AEP (Annual 

Exceedance Probability), while also allowing for an additional climate change 

factor of 20% increase in rainfall intensity in accordance with the current Meath 

County Development Plan. 

Any new development must also have the physical capacity to retain surface 

water volumes as directed under the Greater Dublin Strategic Drainage 

Strategy (GDSDS) and, if necessary, release these attenuated surface water 

volumes to an outfall at a controlled flow rate, not greater than the greenfield 

runoff equivalent. 

A further component of the SuDS protocol is to increase the overall water 

quality of surface water runoff before it enters a natural watercourse or a public 

sewer, which ultimately discharges to a water body. This is to ensure the 

highest possible standard of surface water quality. 

All SuDS are designed in accordance with best practice  Evaluation Guide, and 

the CIRIA C753 (The SuDS Manual) guidance material, with development 

discharge rates restricted to greenfield runoff equivalent, which is significantly 

less than existing scenario. 
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3.2 Existing Site Drainage 

3.2.1 Existing Surface Water Drainage Infrastructure 

There is no evidence that existing units, hardstanding areas and landscaping 

areas currently discharge surface water into either a local storm water network 

or a local combined network. There is no apparent treatment nor attenuation 

facilities in place. 

Public records received indicate that there is no existing surface water network 

serving the site currently as seen in figure 3-1. However, there is an existing 

surfacewater network coming from the west of the Andy Brenan Park 

(Sommerville Apartments), there is no evidence of a storage tank or pond 

within in the park. The catchment served by the existing network is accounted 

in the proposed scheme for calculating the required attenuation volume. It is 

envisaged that a survey would be carried out at the next design stage for 

confirming the existing network details.  

 

                          Figure 3-1: Existing surface water records 

3.2.2 Existing Site Catchment Area 

As detailed in Section 1.4, the existing 1.6 hectares is a mix of landscape, 

brownfield, and hardstanding. 
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In the absence of the surface water runoff infrastructure on the existing site, 

the runoff is believed to pond in the natural depression and is allowed to 

infiltrate naturally in the ground or find its way into the river Boyne located 

immediately adjacent, possibly by overland flow.  

 

Figure 3.2 – Existing Site Catchment Area  

 

3.2.3 Existing Site Rainfall Runoff 

The soil value can be calculated from Figure 1.4.18 (institute of Hydrology, 

1978) which shows the various soil types. The soil classifications are also 

available from the Wallingford Procedure, Volume 3, Maps, “Winter rain 

acceptance potential”. The equation was first published in FSSR 16, 1985. Refer 

to Figure 3.2 for the “Soil” value in MicroDrainage that consider the SPR value 

and it can be obtained at Greater Dublin Strategic Drainage Study – Regional 

Drainage Policies Volume 2 – New Development at section 6.7.2. 
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Figure 3.3 – SPR Values for Soil (Excerpt from GDSDS: Table 6.7) 

 

In the absence of the site-specific Geotechnical investigation, infiltration rates 

for the are partially adopted form a nearby project located south of the Andy 

Brenan Park at convent road, Athlumney  

The hydraulic and hydrologic calculation and modelling for the Andy Brenan 

Park (Catchment-2) has adopted the infiltration rates from the adjacent project 

whereas the Parking area (Catchment-1) is modelled without considering any 

ground infiltration. Please refer to the Appendix F for the calculations for 

adopted soil infiltration values. A project specific Geotech investigation should 

be carried out prior to construction to confirm the groundwater depth and the 

soil infiltration rates.  

For the purpose of hydrologic and hydraulic modelling, a Soil Type 3 is used in 

design calculations along with the local Standard Annual Average Rainfall 

(SAAR) equivalent of 863mm, as received from Met Éireann, was used to 

determine the rainfall runoff rate. Refer to the Appendix B for the Return Period 

Rainfall Depths for Sliding Durations from Met Éireann. 

Using the ICPSuDS Input, {Flood Studies Report (FSR)} Method, the rainfall 

runoff discharging from the total brownfield site area that is to be developed 

(i.e., 1.6 ha), in its existing condition, has been estimated at QBARRURAL = 3.7 

l/s/ha.  Refer to Figure 3.3 for an excerpt of the results from the MicroDrainage 

Runoff Calculator, which also provides the calculated QBAR runoff rate along 

with the discharge rate for varying Annual Recurrence Intervals (ARI). Refer to 

the Appendix B for the QBAR runoff calculations. 
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Figure 3.4 - Existing Site Runoff Calculator Results (MicroDrainage Excerpt) 

 

3.3 Proposed Surface Water Drainage Design Strategy 

3.3.1 Proposed Surface Water Strategy Overview 

There is no existing surfacewater drainage network in the vicinity of the 

proposed development to receive the runoff generated from the site. Hence, it 

is proposed to dispose the surface water runoff by both local infiltration and 

discharging into the river Boyne at a controlled rate as per the section 3.2.2 

included above.   
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Refer to drawings P340-OCSC-XX-XX-DR-C-0500 for the proposed 

surfacewater drainage layout proposed to serve the development. 

The proposed development is to be served by a sustainable drainage system 

that is to be integrated with the developments landscaping features and is 

typically to comprise intensive landscaping, extensive pervious paving, filter 

drains, trapped road gullies, flow control devices and  attenuation storages. 

The overall development is divided into several surface water sub-catchments 

because of the natural topography, site layout, and other site constraints. All 

surface water runoff is  attenuated and treated within the new development 

site boundary, before ultimately discharging to the river Boyne at a controlled 

rate as calculated in section 3.2.3 above.   

Sustainable Drainage Systems are to be provided, wherever practicable, and 

these are discussed in more detail in Section 3.3.3, with discharge rates from 

site being restricted to the greenfield equivalent runoff rate for design rainfall 

events up to, and including, the 1% AEP, in accordance with the Meath County 

Development Plan and the GDSDS. 

3.3.2 Climate Change Allowance 

The proposed surface water network has been designed to allow for an 

additional 20% increase in rainfall intensity, to allow for Climate Change 

projections, in accordance with the Meath County Council Development Plan 

and the GDSDS. 

All discussion within this report, with regards to surface water network design 

calculation and results, include for the allowance of an increase of 20% in 

rainfall intensity, as required. 

3.3.3 Surface Water Management Strategy 

The proposed surface water network is to be split into 2nr. main catchments, 

which are described further, in Section 3.4.3, replicating the natural site 

catchments. 
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1) Catchment 1 – Parking Area  

2) Catchment 2 – Andy Brenan Park  

  

Figure 3.3 - Proposed Surface Water Drainage Strategy 

As per the proposed site layout and landscaping features the 2 catchments are 

divided into several sub-catchments, in order to best integrate Sustainable 

Drainage Systems. Each sub-catchment area will look to provide interception 

and treatment to the rainfall runoff, either at source or through site design.  

In the absence of the site-specific Geotechnical investigation, infiltration rates 

for the are partially adopted form a nearby project located south of the Andy 

Brenan Park at convent road, Athlumney  

The hydraulic and hydrologic calculation and modelling for the Andy Brenan 

Park (Catchment-2) has adopted the infiltration rates from the adjacent project 

whereas the Parking area is modelled without considering any ground 

infiltration.  

It is envisaged that a detailed that SI would be carried out for the project at 

the next stage of the development.  
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Each catchment is to discharge treated and attenuated flows (to Qbar 

equivalent) to the existing public surface water infrastructure. 

Interim attenuation benefits are to be provided by the extensive landscaping 

features and pervious pavements .However, in order to reduce development 

flow rates to the Greenfield Equivalent Runoff Rate (QBAR), further attenuation 

within the underground Arch type attenuation tanks is to be provided; before 

discharging from the site to the River Boyne. 

The typical traditional and Sustainable Drainage Systems (SuDS) provided, all 

of which have been designed in accordance with CIRIA C753, the SuDS Manual, 

and the design guidance material listed in Section 2 of this report, are listed 

and detailed in order of general sequence within the drainage network, as 

follows: 

3.3.3.1 Pervious Paving 

Pervious pavements provide a pavement finish suitable for both pedestrian and 

vehicular traffic, while also allowing rainwater to infiltrate the surface layer and 

into the underlying pervious structural layers. Here, the rainwater is 

temporarily stored beneath the overlying finished surface before either 

infiltration to the ground or / and discharge to the proposed surface water 

drainage network 

 

Figure 3.4 - Detail of Type B Pervious Paving (CIRIA C753) 
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Pervious paving systems are an efficient means of treating the rainwater at 

source by providing initial interception of the rainwater, reducing the volume 

and frequency of the runoff and improving the surface water quality by 

providing at source treatment of the rainfall runoff leaving the site. This is 

achieved by helping remove and retain pollutants prior to discharge to the 

drainage system and / or groundwater system. 

A Type B pervious paving, with a 300mm (typical) depth of open graded 

crushed rock as base course, is to be provided in all car parking spaces, within 

the proposed development.  

3.3.3.2  Filter Drains 

Filter drains (perforated pipe with cl505 surround) to be provided along roads 

where possible to intercept and treat polluted water.  

           

Figure 3.5 - Filter Drain under pavement (left) 

Filter drains allow for interception of rainfall, while also acting as storage and 

conveying the excess rainfall runoff to the network outfall. Further benefits 

allow for filtration of surface water and infiltration to groundwater. 

 

3.3.3.3 Trapped Road Gullies 

All road gullies serving the proposed development are to be trapped, to help 

prevent sediment and gross pollutants from entering the surface water 

network, and thus improving the water quality discharging from site. 
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The grated covers are to have a minimum load classification of D400, for 

frequent vehicular traffic. 

 

Figure 3.6 - Trapped Road Gully (Typical Detail) 

3.3.3.4 Underground Pipe Network 

A traditional gravity pipe and manhole network will be provided, to convey the 

collected rainfall runoff as far as the development’s proposed outfall. Manholes, 

compliant with the GDSDS and GDRCOP, are provided for maintenance access 

at branched connections, change in pipe size and gradient, and at intervals no 

greater than 90m distance. 

3.3.3.5 Silt Traps 

A manhole upstream of attenuation system is to contain a 600mm sump, below 

invert level of outlet pipe, in order to trap sediment and other gross pollutants, 

and prevent from entering the downstream watercourse; thus, improving the 

water quality discharging from site. 

 

Figure 3.7 - Typical Detail of Silt Trap Manhole 
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3.3.3.6 Polytunnel/Arch Storage Systems 

Unlined proprietary poly tunnel type stormtech storage units are to be provided 

for the attenuation of rainfall runoff for the catchment area. 

These systems are to provide sufficient temporary storage volume for rainfall 

events up to, and including, the design 1% AEP rainfall event (including climate 

change). Typical Polytunnel storage systems comprise plastic curved tunnel 

units of good porosity (ranging from 60-70%), structurally arranged in rows.   

These systems also allow for interception of initial rainfall to be provided at the 

base of the system, by elevating the outlet relative to the systems base. 

 

               Figure 3.8 – Typical layout of an Arch type of storage system 

 

Access chambers for inspection and maintenance are also to be provided. 

Refer to Appendix H for the copy of the Attenuation System details. 
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3.3.3.7 Flow Control Device 

Flow Control devices like hydrobrakes are to be provided at outlet of the 

attenuation tank with an aim to enable upstream storage.. These flow control 

devices shall be as per specialist design. 

 

 

Figure 3.9 - Vortex Hydro-Brake Flow Control Unit (Hydro International) 

The flow controls shall all be placed strategically across the development’s sub-

catchments so that the total development discharge rate is restricted to the 

greenfield equivalent runoff rate of 3.7 l/s/ha, as described in Section 0. 

3.3.3.8 Oil Separator 

Oil separators are designed to separate gross amounts of oil and large 

(>250µm) suspended solids from the surface water, mainly through 

sedimentation process. 

A Class 1 bypass fuel separator is to be provided immediately upstream of the 

final manholes discharging from site, as an additional and final mitigation 

measure, prior to surface water discharge from each unit catchment to the 

river.  

 

Figure 3.10 - Typical Section Detail of Fuel Separator (CIRIA C753) 
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3.4 Proposed Sustainable Drainage Network Detailed Design 

3.4.1 Software Design Criteria 

The proposed surface water network has been designed in accordance with the 

regulations and guidelines outlined in Section 2, using MicroDrainage Network 

Design package, by Innovyze Inc., which simulates the performance of the 

integrated drainage network for varying rainfall return periods and storm 

durations. 

The MicroDrainage Network Design software applies the Flood Studies Report 

(FSR) methodology for analysis of the rainfall profiles. However, the input 

design parameters that were used, as part of this design, were based on the 

available Flood Studies Update (FSU) data, i.e., the return period rainfall 

depths for sliding durations, which determine the M5-60 and R values, and the 

standard annual average rainfall (SAAR); as sourced from Met Éireann. 

 

 

Figure 3.11 - Surface Water Network Design Criteria (MicroDrainage Excerpt) 
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3.4.2 Proposed Development Rainfall Runoff 

It is proposed to reduce and restrict the rainfall runoff, discharging from the 

proposed development to the greenfield equivalent, QBARRURAL, runoff rate, as 

per the FSR ICP SuDS method, which is based on the IH124 method for 

catchments smaller than 25km2 in area. 

This is to be achieved with the provision of a flow restrictor/orifice (Hydro-

Brake Optimum by Hydro-International, or similar approved) prior to 

discharging the attenuated runoff from the attenuation tank to the river. Sub-

catchment flow-control devices and associated attenuation are also to be 

strategically provided, to maximise SuDS benefits and avail of the proposed 

SUDS feature for preliminary attenuation. 

Refer to Figure 3.4, in Section 3.2.3, for an excerpt from the results 

MicroDrainage Runoff Calculator for the development catchment area, which 

indicates the greenfield equivalent, QBARRURAL, value of 3.7 l/s/ha, along with 

the calculated runoff for varying Average Recurrence Intervals (ARI). 

This maximum flow rate (i.e., greenfield equivalent) was incorporated into the 

integrated drainage network design for each contributing catchment, on a pro-

rata basis for each of the development’s outfalls to the public sewer. 

For the purpose of the surface water network design simulation, we have 

considered all paved areas as being 100% impermeable and taken a summer 

global runoff coefficient, Cv, of 0.75. The proposed car parking and Andy 

Brenan Park areas comprises of extensive pervious paving above a drainage 

layer base course.  

3.4.3 Proposed Development Surface Water Catchment Areas 

Due to the alignment of the proposed layout, the proposed surface water 

network is to be split into 2nr. main catchment areas. With catchment 1 being 

the parking area and catchment 2 being the Andy Brenan Park. 

Each catchment is to be split into further sub-catchments, in order to maximise 

treatment and storage benefits of the SuDS structures described in Section 

3.3.3 
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Each catchment is to discharge treated and attenuated flows (to Qbar 

equivalent of 3.7 l/s/ha) to the river Boyne. 

 
 

3.4.4  Proposed Surface Water Pipe Network Design 

The overall surface water drainage system, serving the proposed development, 

is to consist of a gravity sewer network that will convey runoff from the paved 

areas to the outfall manhole. The proposed surfacewater network will discharge 

a controlled attenuated flow rate to the river Boyne.   

The proposed piped network shall be been designed in accordance with BS EN 

752 and all new infrastructure is to be compliant with the requirements of the 

GDSDS and the GDRCOP for Drainage Works, with minimum full-bore velocities 

of 1.0 m/s achieved throughout. 

Refer to drawing P340-OCSC-XX-XX-DR-C-0500 for the surfacewater drainage 

infrastructure layout.  

3.5 Proposed Surface Water Attenuation Storage 

An integrated attenuation strategy has been applied across the entire 

development, in order to best manage the rainfall runoff from hardstanding 

areas and reduce the runoff rates to less than the greenfield runoff equivalent 

rate. 

This will be provided initially through integration with the landscape proposals 

around the development in which sufficient landscaped features are provided 

in addition to the permeable paved surfaces. Permeable pavers are a prominent 

feature of the proposed development and have been extensively used in the 

the pedestrian circulation areas, the parkour area and car parking areas. 

The development is to combine a number of sustainable drainage features 

along with elements of a traditional drainage system. The developments main 

attenuation will be provided under the subsurface of the permeable pavements 

and also the modular polytunnel type storages like StormTech. 
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The Pervious paving to be provided within the development will provide at 

source treatment of runoff while also providing interim storage within the base 

course. A minimum of 300mm stone with a minimum porosity of 30% is to be 

provided below the previous paving. Runoff temporarily stored within the base 

course will be allowed to infiltrate naturally to ground and then also slowly 

routed downstream to the attenuation tank.  

 

 

3.6 Surface Water Outfall Locations 

Each catchment will have its own independent outfall into the river Boyne. The 

outfall location would be finalised based on the natural topography of the site, 

the new development layout, and the frozen design finish levels. 

The discharge rates at both outfall locations are to be restricted to a maximum 

flow rate of 3.7 l/s/ha, which is equal to the greenfield runoff equivalent as 

discussed in Section 3.2.3. 

The above is to ensure that there is no increase in flow rates and volumes, 

from the development site, being discharged to the receiving waterbody; thus, 

causing no adverse impact on adjoining and other downstream infrastructure. 

3.7 Water Quality  

The quality of the surface water discharging from site is to be improved through 

the following provisions, each of which is discussed in greater detail in Section 

3.3.3.: 

 Pervious Paving in all car parking areas; 

 Intensive landscaping, where practical; 

 Trapped road gullies on the road carriageway, to trap silt and gross 

pollutants. 

 Silt trap to be provided on manhole immediately upstream of attenuation 

system, as a further preventative measure to trap silt and other gross 

pollutants. 
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 Class 1 bypass fuel separator to be provided prior to discharging from 

site. 

3.8 Maintenance 

The proposed surface water drainage network has been carefully designed, 

minimise risk of blockage throughout the network, mainly through the following 

provisions that limit and restrict the size of pollutants entering the network: 

 Pervious paving; 

 Trapped road gullies; 

 Silt trap manhole; 

 Flow control greater than 50mm diameter. 

All devices, including road gullies, silt traps, flow control devices and 

attenuation systems, should be inspected regularly and maintained, as 

appropriate and in accordance with manufacturer’s recommendations and 

guidelines. 

Items such as the flow controls and fuel separators have been located so as to 

provide easy vehicular access for inspection and maintenance. 

3.9 Taking in Charge 

It is proposed that all new surface water infrastructure associated with the 

proposed distribution park development is  to be offered to be taken in charge 

by Meath City Council. 

3.10 Surface Water Impact Assessment  

The design criteria for the drainage system are established in GDSDS-RDP 

Volume 2, Section 6.3.4 and explained further in GDSDS-RDP Volume 2, 

Appendix E.  There are four design criteria, each of which has been considered 

for the subject site: 

 River Water Quality Protection; 

 River Regime Protection; 

 Level of Service (flooding) for the site and; 

 River Flood Protection. 
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3.11 Criterion 1 – River Water Quality Protection 

It is proposed that the overall drainage system, serving this development, will 

contain a range of surface water treatment methods, as outlined previously in 

Section 3.3.3, which will improve the quality of surface water being discharged 

from the proposed development. 

Gross pollutants, sediments, hydrocarbons, and other impurities, will be 

removed at source with the following provisions: 

a) Pervious Paving along fire tender routes and shared surfaces; 

b) Intensive landscaping, where practicable. 

c) Silt-traps prior to attenuation storage area. 

d) Class 1 fuel separator prior to discharge from the development. 

3.12 Criterion 2 – River Regime Protection  

Surface water discharge from the overall development will be restricted to an 

equivalent rural runoff rate of 3.7 l/s/ha, which is equal to the greenfield runoff 

equivalent. Refer to Section 3.2.3 for further details of the proposed 

development rainfall runoff calculations. 

This will be achieved with the provision of a flow control devices/orifices ( 

Hydro-Brake Optimum, by Hydro-International, or similar approved) upstream 

of the outfall manholes. Refer to Section 3.3.3. for further details. 

3.13 Criterion 3 – Level of Service (Flooding) Site 

There are four sub-criteria for the required level of service, for a new 

development; as set out in the GDSDS Volume 2, Section 6.3.4 (Table 6.3). 

 No flooding on site except where planned (30-year high intensity rainfall 

event); 

 No internal property flooding (100-year high intensity rainfall event); 

 No internal property flooding (100-year river event and critical duration 

for site) and; 



O’Connor Sutton Cronin & Associates                                                     ENGINEERING SERVICES REPORT 
Multidisciplinary Consulting Engineers                                                  Spicer Bakery and Andy Brenan 
Park   . 

   

            25 

Project: P340 
Issued: 20-Dec-22 

  

 No flood routing off site except where specifically planned. (100-year 

high intensity rainfall event). 

3.13.1 Sub-Criterion 3.1 

The surface water drainage systems, serving the proposed development, 

have been designed to accommodate the 30-year return period rainfall 

event (including an allowance of 20% increase in rainfall intensity for 

climate change) without flooding. 

The performance of the proposed drainage system has been analysed for 

design rainfall events up to, and including, the 1% AEP event (incl. 20% 

climate change allowance) using the MicroDrainage Network Design 

Software, by Innovyze Inc. Refer to Appendix C for details of design criteria, 

calculations and results. 

3.13.2 Sub-Criterion 3.2 

The surface water drainage systems, serving the proposed development, 

have been designed to accommodate the 100-year return period rainfall 

event (including an allowance of 20% increase in rainfall intensity for 

climate change) without flooding of property. 

The performance of the proposed drainage system in 100-year return 

period storm events (incl. 20% climate change allowance) has been 

analysed – Refer Appendix C for calculations.  The analyses show that no 

flooding will occur in 100-year return period storm events 

 

3.13.3 Sub-Criterion 3.3 

Details of the flood risk assessment associated with the proposed 

development is outlined under separate cover, which is submitted as part 

of this application. The assessment indicates that there is no apparent risk 

of internal property flooding for a design 100-year return period pluvial 

rainfall event (including 20% climate change allowance). 
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3.13.4   Sub-Criterion 3.4 

The surface water drainage systems, serving the proposed development, 

have been designed to accommodate the 100-year return period rainfall 

event (including an allowance of 20% increase in rainfall intensity for 

climate change) without flooding of property, so no flood routing off site will 

be experienced for such a rainfall event. 

The performance of the proposed drainage system in 100-year return 

period storm events (incl. 20% climate change allowance) has been 

analysed – Refer Appendix C for calculations.  The analyses show that no 

flooding will occur in 100-year return period storm events. 

Details of the flood risk assessment associated with the proposed 

development is outlined in the Site-Specific Flood Risk Assessment 

(Document Nr. P340-OCSC-XX-XX-RP-C-0003), which has been submitted 

under separate cover, as part of this application. This assessment, along 

with the network design simulation results, from the MicroDrainage Network 

Analysis, indicates that no internal property flooding will occur in a 100-

year return period fluvial flood event (including 20% climate change 

allowance). 

3.14 Criterion 4 – River Flood Protection  

As outlined in Section 3.2.3 , the surface water runoff from the development’s 

catchment will be limited to a maximum of 3.7 l/s/ha, which is equal to the 

greenfield runoff equivalent.  

Refer to Section 3.4.3 of this report for further details on the limiting discharge 

rates. The GDSDS Volume 2, Appendix E states that this practice ensures “that 

sufficient stormwater runoff retention is achieved to protect the river during 

extreme events”. 

Attenuation storage is to be provided for the 100-year return period rainfall 

event (including an increased 20% rainfall intensity; to allow for climate 

change). Discharge from site is to be achieved through the use of a vortex flow 

control device/orifices (e.g. Hydro-Brake Optimum, by Hydro-International, or 



O’Connor Sutton Cronin & Associates                                                     ENGINEERING SERVICES REPORT 
Multidisciplinary Consulting Engineers                                                  Spicer Bakery and Andy Brenan 
Park   . 

   

            27 

Project: P340 
Issued: 20-Dec-22 

  

similar approved), which will reduce the risk of blockage present with other 

flow devices. 

Refer to Appendix C for details of hydraulic modelling calculations of 

attenuation and flow control facilities, as carried out using MicroDrainage 

software by Innovyze Inc. 
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4 WASTEWATER DRAINAGE 

 4.1 Overview  

The proposed development works does not include any works to upgrade or 

expand the wastewater network within the project site. There are existing 

dilapidated buildings which are to be demolished and there is a proposal to 

renovate the former Spicers’s Bakery double story office building as a café 

Since the upcoming caffe building is already existing building it is believed to 

have a wastewater connection to the public sewer. A new Pre-Connection 

enquiry is being submitted simultaneously to the Irish water to secure/maintain 

the wastewater connection for the Café-Office Building.  

 4.2 Existing Wastewater Drainage 

Irish water records a WWPS within the project boundary in the Andy Brenan 

Park. There is a rising main and gravity sewer that runs on the Athlumney 

road. Sewers lines leading from the Sommerville apartments to the WWPS are 

required to be realigned to accommodate the proposed works. It is envisaged 

that a detailed survey for the utilities would be carried out at the next stage of 

the project development. 

  

Figure 4.1 - Irish Water Public Records (Excerpt) 
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Refer to Appendix A for details of Irish Water existing wastewater infrastructure 

records. 

. 

5 POTABLE WATER SUPPLY 

5.1 Overview 

The proposed development works does not include any works to upgrade or 

expand the watermain network within the project site. There are existing 

dilapidated buildings which are to be demolished and there is a proposal to 

renovate the former Spicers’s Bakery double story office building as a café 

Since the upcoming caffe building is already existing building it is believed to 

have a watermain connection from the Irish water. A new Pre-Connection 

enquiry is being submitted simultaneously to the Irish water to secure/maintain 

the watermain connection for the Café-Office Building.  

5.2 Existing Watermain Infrastructure 

The Irish Water records show 225 mm dia water main running across the 

Athlumney road. 

.   

Figure 5-1: Existing watermain infrastructure 
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APPENDIX B. QBAR RUNOFF CALCULATIONS & MET EIRAN  
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QBAR Runoff Calculations 
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Input

Return Period (years) 1 Soil 0.370
Area (ha) 1.000 Urban 0.000
SAAR (mm) 863 Region Number Ireland Greater Dublin

Results l/s

QBAR Rural 3.7
QBAR Urban 3.7

Q1 year 3.1

Q1 year 3.1
Q30 years 7.8
Q100 years 9.6



                                            Met Eireann
                          Return Period Rainfall Depths for sliding Durations
                           Irish Grid:  Easting: 287282, Northing: 267807,

               Interval     |                                     Years
DURATION   6months, 1year,  |      2,     3,     4,     5,    10,    20,    30,    50,    75,   100,   150,   200,   250,   500, 
  5 mins       2.5,   3.5,  |    4.0,   4.7,   5.2,   5.6,   6.9,   8.3,   9.3,  10.6,  11.7,  12.6,  14.0,  15.0,  15.9,  N/A ,
 10 mins       3.5,   4.8,  |    5.5,   6.6,   7.3,   7.8,   9.6,  11.6,  12.9,  14.7,  16.3,  17.6,  19.5,  20.9,  22.2,  N/A ,
 15 mins       4.1,   5.7,  |    6.5,   7.7,   8.6,   9.2,  11.3,  13.6,  15.2,  17.3,  19.2,  20.7,  22.9,  24.6,  26.1,  N/A ,
 30 mins       5.4,   7.4,  |    8.4,  10.0,  11.0,  11.8,  14.3,  17.2,  19.0,  21.6,  23.8,  25.6,  28.2,  30.2,  31.9,  N/A ,
 1 hours       7.2,   9.6,  |   10.9,  12.8,  14.1,  15.1,  18.2,  21.6,  23.8,  26.9,  29.5,  31.6,  34.7,  37.1,  39.1,  N/A ,
 2 hours       9.5,  12.6,  |   14.2,  16.5,  18.1,  19.3,  23.0,  27.1,  29.8,  33.5,  36.6,  39.1,  42.7,  45.6,  47.9,  N/A ,
 3 hours      11.1,  14.7,  |   16.5,  19.2,  20.9,  22.2,  26.4,  31.0,  34.0,  38.0,  41.5,  44.2,  48.3,  51.4,  53.9,  N/A ,
 4 hours      12.5,  16.4,  |   18.4,  21.3,  23.2,  24.6,  29.2,  34.1,  37.3,  41.7,  45.4,  48.3,  52.6,  55.9,  58.6,  N/A ,
 6 hours      14.7,  19.2,  |   21.4,  24.7,  26.8,  28.4,  33.5,  39.0,  42.6,  47.4,  51.5,  54.7,  59.4,  63.0,  66.0,  N/A ,
 9 hours      17.3,  22.4,  |   24.9,  28.6,  31.0,  32.8,  38.5,  44.6,  48.5,  53.9,  58.4,  61.9,  67.1,  71.1,  74.3,  N/A ,
12 hours      19.5,  25.0,  |   27.8,  31.8,  34.4,  36.3,  42.5,  49.1,  53.3,  59.0,  63.9,  67.6,  73.2,  77.4,  80.8,  N/A ,
18 hours      22.9,  29.2,  |   32.3,  36.8,  39.7,  41.9,  48.8,  56.2,  60.8,  67.1,  72.5,  76.5,  82.6,  87.2,  91.0,  N/A ,
24 hours      25.7,  32.6,  |   36.0,  40.9,  44.0,  46.4,  53.9,  61.8,  66.7,  73.5,  79.2,  83.6,  90.1,  95.0,  99.0, 112.4,
  2 days      32.5,  40.1,  |   43.9,  49.2,  52.6,  55.1,  63.0,  71.3,  76.4,  83.3,  89.1,  93.5, 100.0, 104.9, 108.8, 122.0,
  3 days      38.2,  46.5,  |   50.6,  56.3,  59.9,  62.6,  70.9,  79.6,  84.9,  92.0,  98.1, 102.6, 109.2, 114.2, 118.2, 131.5,
  4 days      43.4,  52.3,  |   56.7,  62.7,  66.5,  69.4,  78.1,  87.1,  92.6, 100.0, 106.2, 110.8, 117.6, 122.7, 126.8, 140.3,
  6 days      52.8,  62.8,  |   67.6,  74.2,  78.4,  81.5,  90.9, 100.6, 106.5, 114.3, 120.9, 125.7, 132.9, 138.2, 142.4, 156.4,
  8 days      61.4,  72.3,  |   77.5,  84.7,  89.1,  92.5, 102.5, 112.8, 119.0, 127.2, 134.1, 139.2, 146.6, 152.1, 156.5, 171.0,
 10 days      69.5,  81.2,  |   86.8,  94.4,  99.2, 102.7, 113.3, 124.1, 130.6, 139.2, 146.3, 151.6, 159.3, 165.0, 169.6, 184.5,
 12 days      77.2,  89.7,  |   95.6, 103.7, 108.7, 112.4, 123.5, 134.7, 141.5, 150.5, 157.9, 163.3, 171.3, 177.2, 181.9, 197.2,
 16 days      92.0, 105.8,  |  112.3, 121.1, 126.6, 130.6, 142.6, 154.7, 162.0, 171.5, 179.4, 185.2, 193.6, 199.8, 204.7, 220.8,
 20 days     106.1, 121.1,  |  128.1, 137.6, 143.4, 147.8, 160.6, 173.4, 181.1, 191.2, 199.4, 205.5, 214.3, 220.8, 225.9, 242.7,
 25 days     123.1, 139.5,  |  147.0, 157.3, 163.6, 168.2, 181.9, 195.6, 203.7, 214.3, 223.1, 229.5, 238.7, 245.5, 250.9, 268.4,
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



 

 

 

 

 

 

 

 

 

 

APPENDIX C. SURFACE WATER DESIGN & ATTENUATION CALCULATIONS 

- Design Criteria; 

- Network Design & Results Table; 

- Simulation Criteria; 

- Hydrobrake / Controls & Storage Design; 

- Summary of Results. 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 

Surface Water Design and Attenuation Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

  



O'Connor Sutton Cronin Page 1
9 Prussia Street
Dublin 7
Ireland
Date 19/12/2022 13:10 Designed by dharmesh.purohit
File Althumney_18122022_Park.MDX Checked by
XP Solutions Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 5 PIMP (%) 100

M5-60 (mm) 15.100 Add Flow / Climate Change (%) 0
Ratio R 0.274 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S9.000 12.857 0.086 149.5 0.026 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S9.000 50.00 4.20 29.400 0.026 0.0 0.0 0.0 1.07 42.4 3.5



O'Connor Sutton Cronin Page 2
9 Prussia Street
Dublin 7
Ireland
Date 19/12/2022 13:10 Designed by dharmesh.purohit
File Althumney_18122022_Park.MDX Checked by
XP Solutions Network 2020.1.3

Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S9.001 10.934 0.073 149.8 0.013 0.00 0.0 0.600 o 225 Pipe/Conduit

S10.000 21.606 0.144 150.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit
S10.001 2.430 0.016 151.9 0.019 0.00 0.0 0.600 o 225 Pipe/Conduit

S9.002 9.890 0.066 150.0 0.072 0.00 0.0 0.600 o 225 Pipe/Conduit
S9.003 12.794 0.088 145.3 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S9.004 12.794 0.088 145.3 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S11.000 18.372 0.465 39.5 0.010 4.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S9.001 50.00 4.37 29.314 0.039 0.0 0.0 0.0 1.07 42.4 5.2

S10.000 50.00 4.34 29.500 0.020 0.0 0.0 0.0 1.07 42.3 2.7
S10.001 50.00 4.38 29.281 0.040 0.0 0.0 0.0 1.06 42.1 5.4

S9.002 50.00 4.53 29.241 0.150 0.0 0.0 0.0 1.07 42.4 20.4
S9.003 50.00 4.73 29.175 0.150 0.0 0.0 0.0 1.08 43.0 20.4
S9.004 50.00 4.93 29.087 0.150 0.0 0.0 0.0 1.08 43.0 20.4

S11.000 50.00 4.19 31.840 0.010 0.0 0.0 0.0 1.61 28.4 1.3
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S12.000 18.043 0.120 150.4 0.037 4.00 0.0 0.600 o 150 Pipe/Conduit

S11.001 14.524 0.097 150.0 0.008 0.00 0.0 0.600 o 150 Pipe/Conduit
S11.002 12.573 0.084 149.7 0.026 0.00 0.0 0.600 o 150 Pipe/Conduit

S13.000 23.927 0.160 149.5 0.020 4.00 0.0 0.600 o 150 Pipe/Conduit
S13.001 4.082 0.027 151.2 0.008 0.00 0.0 0.600 o 150 Pipe/Conduit

S14.000 20.901 0.139 150.0 0.020 4.00 0.0 0.600 o 225 Pipe/Conduit

S11.003 27.461 0.275 100.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S12.000 50.00 4.37 30.800 0.037 0.0 0.0 0.0 0.82 14.4 5.1

S11.001 50.00 4.66 30.680 0.055 0.0 0.0 0.0 0.82 14.5 7.4
S11.002 50.00 4.92 30.583 0.081 0.0 0.0 0.0 0.82 14.5 11.0

S13.000 50.00 4.49 30.600 0.020 0.0 0.0 0.0 0.82 14.5 2.6
S13.001 50.00 4.57 30.440 0.027 0.0 0.0 0.0 0.81 14.4 3.7

S14.000 50.00 4.33 30.720 0.020 0.0 0.0 0.0 1.07 42.4 2.7

S11.003 50.00 5.27 30.338 0.128 0.0 0.0 0.0 1.31 52.0 17.4
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S15.000 23.320 0.163 143.1 0.000 4.00 0.0 0.600 o 150 Pipe/Conduit

S16.000 21.854 0.163 134.1 0.022 4.00 0.0 0.600 o 150 Pipe/Conduit

S15.001 4.666 0.031 150.0 0.065 0.00 0.0 0.600 o 150 Pipe/Conduit

S11.004 25.314 0.169 149.5 0.010 0.00 0.0 0.600 o 225 Pipe/Conduit
S11.005 5.480 0.038 146.1 0.010 0.00 0.0 0.600 o 225 Pipe/Conduit
S11.006 17.796 0.129 137.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S11.007 14.236 0.020 695.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S15.000 50.00 4.46 31.100 0.000 0.0 0.0 0.0 0.84 14.8 0.0

S16.000 50.00 4.42 31.100 0.022 0.0 0.0 0.0 0.87 15.3 3.0

S15.001 50.00 4.56 30.937 0.087 0.0 0.0 0.0 0.82 14.5 11.8

S11.004 50.00 5.67 30.063 0.226 0.0 0.0 0.0 1.07 42.4 30.5
S11.005 50.00 5.75 29.894 0.235 0.0 0.0 0.0 1.08 42.9 31.9
S11.006 50.00 6.02 29.470 0.235 0.0 0.0 0.0 1.11 44.2 31.9
S11.007 50.00 6.42 29.266 0.235 0.0 0.0 0.0 0.59 41.6 31.9
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S9.005 8.544 0.059 144.9 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S9.005 50.00 6.53 28.924 0.386 0.0 0.0 0.0 1.30 92.2 52.2

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S9.005 S 31.560 28.865 0.000 0 0
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Simulation Criteria for Storm

©1982-2020 Innovyze

Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 5 Number of Storage Structures 8 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 15.100 Cv (Summer) 0.750
Return Period (years) 5 Ratio R 0.274 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 30
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Online Controls for Storm

©1982-2020 Innovyze

Orifice Manhole: S42, DS/PN: S9.003, Volume (m³): 3.2

Diameter (m) 0.050 Discharge Coefficient 0.600 Invert Level (m) 29.175

Orifice Manhole: S46, DS/PN: S11.001, Volume (m³): 2.1

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert Level (m) 30.680

Orifice Manhole: S51, DS/PN: S11.003, Volume (m³): 2.8

Diameter (m) 0.050 Discharge Coefficient 0.600 Invert Level (m) 30.413

Weir Manhole: S22, DS/PN: S11.007, Volume (m³): 3.4

Discharge Coef 0.544 Width (m) 0.100 Invert Level (m) 31.200

Pump Manhole: S43, DS/PN: S9.005, Volume (m³): 4.5

Invert Level (m) 28.999

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.500 2.0000 1.500 2.0000 2.500 2.0000 3.500 2.0000
1.000 2.0000 2.000 2.0000 3.000 2.0000
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Storage Structures for Storm

©1982-2020 Innovyze

Cellular Storage Manhole: S42, DS/PN: S9.003

Invert Level (m) 28.373 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.65
Infiltration Coefficient Side (m/hr) 0.00526

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 60.0 0.0 0.400 60.0 10.6 0.800 60.0 21.2
0.100 60.0 2.7 0.500 60.0 13.3 0.900 60.0 23.8
0.200 60.0 5.3 0.600 60.0 15.9
0.300 60.0 7.9 0.700 60.0 18.5

Porous Car Park Manhole: S44, DS/PN: S11.000

Infiltration Coefficient Base (m/hr) 0.00526 Width (m) 20.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 111.1 Slope (1:X) 40.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 32.140 Membrane Depth (mm) 0

Porous Car Park Manhole: S45, DS/PN: S12.000

Infiltration Coefficient Base (m/hr) 0.00526 Porosity 0.30
Membrane Percolation (mm/hr) 1000 Invert Level (m) 30.800

Max Percolation (l/s) 30.6 Width (m) 11.0
Safety Factor 2.0 Length (m) 10.0
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Porous Car Park Manhole: S45, DS/PN: S12.000

©1982-2020 Innovyze

Slope (1:X) 150.0 Evaporation (mm/day) 3
Depression Storage (mm) 5 Membrane Depth (mm) 0

Porous Car Park Manhole: S47, DS/PN: S11.002

Infiltration Coefficient Base (m/hr) 0.00526 Width (m) 13.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 72.2 Slope (1:X) 149.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 30.745 Membrane Depth (mm) 0

Porous Car Park Manhole: S48, DS/PN: S13.000

Infiltration Coefficient Base (m/hr) 0.00526 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 55.6 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 30.600 Membrane Depth (mm) 0

Porous Car Park Manhole: S49, DS/PN: S13.001

Infiltration Coefficient Base (m/hr) 0.00526 Width (m) 8.0
Membrane Percolation (mm/hr) 1000 Length (m) 10.0

Max Percolation (l/s) 22.2 Slope (1:X) 151.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 30.570 Membrane Depth (mm) 0
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Porous Car Park Manhole: S54, DS/PN: S15.001

©1982-2020 Innovyze

Infiltration Coefficient Base (m/hr) 0.00526 Width (m) 21.0
Membrane Percolation (mm/hr) 1000 Length (m) 30.0

Max Percolation (l/s) 175.0 Slope (1:X) 317.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 30.976 Membrane Depth (mm) 0

Cellular Storage Manhole: S57, DS/PN: S11.006

Invert Level (m) 29.472 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.65
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 20.0 0.0 0.200 20.0 3.6 0.400 20.0 7.2
0.100 20.0 1.8 0.300 20.0 5.4 0.500 20.0 9.0
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5 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 5 Number of Storage Structures 8 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 15.100 Cv (Summer) 0.750

Region Scotland and Ireland Ratio R 0.274 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160,

2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 5, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

Duration
(mins)

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status
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5 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

PN
US/MH
Name Event

Duration
(mins)

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

S9.000 S37 15 minute 5 year Summer I+20% 15 30.000 29.456 -0.169 0.000 0.14 5.2 OK
S9.001 S38 1440 minute 5 year Winter I+20% 1440 30.500 29.402 -0.137 0.000 0.02 0.5 OK
S10.000 S39 15 minute 5 year Winter I+20% 15 30.400 29.548 -0.177 0.000 0.10 4.0 OK
S10.001 S40 1440 minute 5 year Winter I+20% 1440 31.670 29.402 -0.104 0.000 0.02 0.5 OK
S9.002 S41 1440 minute 5 year Winter I+20% 1440 31.500 29.402 -0.064 0.000 0.06 2.1 OK
S9.003 S42 1440 minute 5 year Winter I+20% 1440 31.700 29.400 0.000 0.000 0.04 1.4 SURCHARGED
S9.004 S7 1440 minute 5 year Winter I+20% 1440 31.700 29.307 -0.005 0.000 0.03 1.3 OK
S11.000 S44 360 minute 5 year Winter I+20% 360 33.040 31.847 -0.143 0.000 0.01 0.3 OK
S12.000 S45 4320 minute 5 year Winter I+20% 4320 31.700 31.009 0.059 0.000 0.02 0.2 SURCHARGED
S11.001 S46 4320 minute 5 year Winter I+20% 4320 32.000 31.009 0.179 0.000 0.07 1.0 SURCHARGED
S11.002 S47 4320 minute 5 year Winter I+20% 4320 31.880 31.008 0.275 0.000 0.05 0.6 SURCHARGED
S13.000 S48 4320 minute 5 year Winter I+20% 4320 31.500 31.007 0.257 0.000 0.00 0.1 SURCHARGED
S13.001 S49 4320 minute 5 year Winter I+20% 4320 32.000 31.008 0.418 0.000 0.01 0.1 SURCHARGED
S14.000 S50 4320 minute 5 year Winter I+20% 4320 31.920 31.008 0.063 0.000 0.00 0.1 SURCHARGED
S11.003 S51 4320 minute 5 year Winter I+20% 4320 31.900 31.008 0.445 0.000 0.01 0.4 SURCHARGED
S15.000 S52 15 minute 5 year Summer I+20% 15 32.000 31.100 -0.150 0.000 0.00 0.0 OK
S16.000 S53 15 minute 5 year Winter I+20% 15 32.000 31.156 -0.094 0.000 0.30 4.3 OK
S15.001 S54 30 minute 5 year Winter I+20% 30 32.000 31.020 -0.067 0.000 0.59 6.5 OK
S11.004 S55 4320 minute 5 year Winter I+20% 4320 32.000 31.018 0.730 0.000 0.01 0.5 SURCHARGED
S11.005 S56 4320 minute 5 year Winter I+20% 4320 32.000 31.018 0.899 0.000 0.02 0.5 SURCHARGED
S11.006 S57 4320 minute 5 year Winter I+20% 4320 31.800 31.018 1.323 0.000 0.01 0.5 SURCHARGED
S11.007 S22 4320 minute 5 year Winter I+20% 4320 31.700 31.022 1.457 0.000 0.00 0.0 SURCHARGED
S9.005 S43 1440 minute 5 year Winter I+20% 1440 31.700 29.305 0.081 0.000 0.02 1.2 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 5 Number of Storage Structures 8 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 15.100 Cv (Summer) 0.750

Region Scotland and Ireland Ratio R 0.274 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160,

2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 5, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

Duration
(mins)

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

PN
US/MH
Name Event

Duration
(mins)

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

S9.000 S37 960 minute 30 year Winter I+20% 960 30.000 29.588 -0.037 0.000 0.02 0.7 OK
S9.001 S38 960 minute 30 year Winter I+20% 960 30.500 29.587 0.048 0.000 0.03 1.0 SURCHARGED
S10.000 S39 960 minute 30 year Winter I+20% 960 30.400 29.587 -0.138 0.000 0.01 0.5 OK
S10.001 S40 960 minute 30 year Winter I+20% 960 31.670 29.587 0.081 0.000 0.03 1.0 SURCHARGED
S9.002 S41 960 minute 30 year Winter I+20% 960 31.500 29.586 0.120 0.000 0.10 3.6 SURCHARGED
S9.003 S42 960 minute 30 year Winter I+20% 960 31.700 29.584 0.184 0.000 0.05 1.8 SURCHARGED
S9.004 S7 960 minute 30 year Winter I+20% 960 31.700 29.448 0.136 0.000 0.05 1.8 SURCHARGED
S11.000 S44 120 minute 30 year Winter I+20% 120 33.040 31.857 -0.133 0.000 0.03 0.8 OK
S12.000 S45 2880 minute 30 year Winter I+20% 2880 31.700 31.088 0.138 0.000 0.03 0.5 SURCHARGED
S11.001 S46 2880 minute 30 year Winter I+20% 2880 32.000 31.087 0.257 0.000 0.09 1.2 SURCHARGED
S11.002 S47 2880 minute 30 year Winter I+20% 2880 31.880 31.085 0.351 0.000 0.12 1.6 SURCHARGED
S13.000 S48 2880 minute 30 year Winter I+20% 2880 31.500 31.083 0.333 0.000 0.01 0.2 SURCHARGED
S13.001 S49 2880 minute 30 year Winter I+20% 2880 32.000 31.084 0.494 0.000 0.07 0.7 SURCHARGED
S14.000 S50 2880 minute 30 year Winter I+20% 2880 31.920 31.084 0.139 0.000 0.01 0.2 SURCHARGED
S11.003 S51 2880 minute 30 year Winter I+20% 2880 31.900 31.085 0.522 0.000 0.01 0.5 SURCHARGED
S15.000 S52 15 minute 30 year Summer I+20% 15 32.000 31.100 -0.150 0.000 0.00 0.0 OK
S16.000 S53 15 minute 30 year Winter I+20% 15 32.000 31.170 -0.080 0.000 0.44 6.4 OK
S15.001 S54 2880 minute 30 year Winter I+20% 2880 32.000 31.080 -0.007 0.000 0.09 1.0 OK
S11.004 S55 2880 minute 30 year Winter I+20% 2880 32.000 31.082 0.794 0.000 0.02 0.7 SURCHARGED
S11.005 S56 2880 minute 30 year Winter I+20% 2880 32.000 31.082 0.963 0.000 0.02 0.7 SURCHARGED
S11.006 S57 2880 minute 30 year Winter I+20% 2880 31.800 31.082 1.387 0.000 0.01 0.5 SURCHARGED
S11.007 S22 2880 minute 30 year Winter I+20% 2880 31.700 31.086 1.520 0.000 0.00 0.0 SURCHARGED
S9.005 S43 960 minute 30 year Winter I+20% 960 31.700 29.445 0.221 0.000 0.03 1.8 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 5 Number of Storage Structures 8 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 15.100 Cv (Summer) 0.750

Region Scotland and Ireland Ratio R 0.274 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160,

2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 5, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

Duration
(mins)

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

PN
US/MH
Name Event

Duration
(mins)

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

S9.000 S37 720 minute 100 year Winter I+20% 720 30.000 29.811 0.186 0.000 0.03 1.0 FLOOD RISK
S9.001 S38 720 minute 100 year Winter I+20% 720 30.500 29.810 0.271 0.000 0.04 1.4 SURCHARGED
S10.000 S39 720 minute 100 year Winter I+20% 720 30.400 29.810 0.085 0.000 0.02 0.8 SURCHARGED
S10.001 S40 720 minute 100 year Winter I+20% 720 31.670 29.810 0.304 0.000 0.05 1.4 SURCHARGED
S9.002 S41 720 minute 100 year Winter I+20% 720 31.500 29.810 0.344 0.000 0.15 5.2 SURCHARGED
S9.003 S42 720 minute 100 year Winter I+20% 720 31.700 29.807 0.407 0.000 0.06 2.2 SURCHARGED
S9.004 S7 720 minute 100 year Winter I+20% 720 31.700 29.646 0.333 0.000 0.06 2.2 SURCHARGED
S11.000 S44 60 minute 100 year Winter I+20% 60 33.040 31.864 -0.126 0.000 0.06 1.6 OK
S12.000 S45 2880 minute 100 year Winter I+20% 2880 31.700 31.162 0.212 0.000 0.03 0.5 SURCHARGED
S11.001 S46 2880 minute 100 year Winter I+20% 2880 32.000 31.161 0.331 0.000 0.14 1.9 SURCHARGED
S11.002 S47 2880 minute 100 year Winter I+20% 2880 31.880 31.158 0.425 0.000 0.09 1.2 SURCHARGED
S13.000 S48 2880 minute 100 year Winter I+20% 2880 31.500 31.157 0.407 0.000 0.01 0.1 SURCHARGED
S13.001 S49 2880 minute 100 year Winter I+20% 2880 32.000 31.158 0.568 0.000 0.01 0.1 SURCHARGED
S14.000 S50 2880 minute 100 year Winter I+20% 2880 31.920 31.158 0.213 0.000 0.01 0.3 SURCHARGED
S11.003 S51 2880 minute 100 year Winter I+20% 2880 31.900 31.158 0.595 0.000 0.01 0.5 SURCHARGED
S15.000 S52 2880 minute 100 year Winter I+20% 2880 32.000 31.153 -0.097 0.000 0.00 0.0 OK
S16.000 S53 15 minute 100 year Winter I+20% 15 32.000 31.182 -0.068 0.000 0.57 8.2 OK
S15.001 S54 2880 minute 100 year Winter I+20% 2880 32.000 31.153 0.066 0.000 0.09 1.0 SURCHARGED
S11.004 S55 2880 minute 100 year Winter I+20% 2880 32.000 31.154 0.866 0.000 0.02 0.7 SURCHARGED
S11.005 S56 2880 minute 100 year Winter I+20% 2880 32.000 31.154 1.035 0.000 0.02 0.7 SURCHARGED
S11.006 S57 2880 minute 100 year Winter I+20% 2880 31.800 31.154 1.459 0.000 0.02 0.7 SURCHARGED
S11.007 S22 2880 minute 100 year Winter I+20% 2880 31.700 31.158 1.593 0.000 0.00 0.0 SURCHARGED
S9.005 S43 720 minute 100 year Winter I+20% 720 31.700 29.642 0.418 0.000 0.03 2.0 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 5 PIMP (%) 100

M5-60 (mm) 15.100 Add Flow / Climate Change (%) 0
Ratio R 0.274 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S2.000 21.704 0.145 149.7 0.000 4.00 0.0 0.600 o 150 Pipe/Conduit

S3.000 24.959 0.166 150.0 0.020 4.00 0.0 0.600 o 150 Pipe/Conduit

S2.001 51.911 0.347 149.7 0.108 0.00 0.0 0.600 o 150 Pipe/Conduit

S4.000 33.952 0.226 150.0 0.006 4.00 0.0 0.600 o 150 Pipe/Conduit
S4.001 13.566 0.090 150.0 0.012 0.00 0.0 0.600 o 150 Pipe/Conduit

S5.000 35.197 0.235 150.0 0.051 4.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S2.000 50.00 4.44 31.175 0.000 0.0 0.0 0.0 0.82 14.5 0.0

S3.000 50.00 4.51 31.900 0.020 0.0 0.0 0.0 0.82 14.5 2.7

S2.001 50.00 5.56 31.030 0.128 0.0 0.0 0.0 0.82 14.5« 17.3

S4.000 50.00 4.69 31.780 0.006 0.0 0.0 0.0 0.82 14.5 0.8
S4.001 50.00 4.97 31.554 0.018 0.0 0.0 0.0 0.82 14.5 2.4

S5.000 50.00 4.72 32.710 0.051 0.0 0.0 0.0 0.82 14.5 6.9
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S4.002 25.795 0.172 150.0 0.025 0.00 0.0 0.600 o 150 Pipe/Conduit

S6.000 40.025 0.266 150.4 0.008 4.00 0.0 0.600 o 150 Pipe/Conduit

S2.002 5.319 0.035 150.0 0.031 0.00 0.0 0.600 o 225 Pipe/Conduit
S2.003 14.013 0.093 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S2.004 15.650 0.104 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S7.000 38.776 0.259 150.0 0.025 4.00 0.0 0.600 o 150 Pipe/Conduit

S8.000 23.083 0.330 70.0 0.021 4.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S4.002 50.00 5.49 31.463 0.094 0.0 0.0 0.0 0.82 14.5 12.8

S6.000 50.00 4.82 32.870 0.008 0.0 0.0 0.0 0.82 14.4 1.1

S2.002 50.00 5.65 30.608 0.261 0.0 0.0 0.0 1.07 42.4 35.3
S2.003 50.00 5.87 30.573 0.261 0.0 0.0 0.0 1.07 42.4 35.3
S2.004 50.00 6.11 30.151 0.261 0.0 0.0 0.0 1.07 42.4 35.3

S7.000 50.00 4.79 32.385 0.025 0.0 0.0 0.0 0.82 14.5 3.4

S8.000 50.00 4.32 32.690 0.021 0.0 0.0 0.0 1.20 21.3 2.8
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S8.001 8.105 0.054 150.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S9.000 20.752 0.138 150.0 0.010 4.00 0.0 0.600 o 150 Pipe/Conduit
S9.001 6.696 0.223 30.0 0.008 0.00 0.0 0.600 o 150 Pipe/Conduit

S7.001 13.109 0.045 294.3 0.022 0.00 0.0 0.600 o 225 Pipe/Conduit
S7.002 16.797 0.112 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S7.003 9.905 0.066 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S10.000 22.290 0.149 149.9 0.007 4.00 0.0 0.600 o 150 Pipe/Conduit
S10.001 7.319 0.050 147.5 0.006 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S8.001 50.00 4.48 31.921 0.021 0.0 0.0 0.0 0.82 14.5 2.8

S9.000 50.00 4.42 32.550 0.010 0.0 0.0 0.0 0.82 14.5 1.3
S9.001 50.00 4.48 32.000 0.018 0.0 0.0 0.0 1.84 32.6 2.4

S7.001 50.00 5.08 30.578 0.086 0.0 0.0 0.0 0.76 30.1 11.7
S7.002 50.00 5.34 30.533 0.086 0.0 0.0 0.0 1.07 42.4 11.7
S7.003 50.00 5.50 30.421 0.086 0.0 0.0 0.0 1.07 42.4 11.7

S10.000 50.00 4.45 32.730 0.007 0.0 0.0 0.0 0.82 14.5 0.9
S10.001 50.00 4.60 32.581 0.012 0.0 0.0 0.0 0.83 14.6 1.7
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S11.000 25.892 0.141 183.5 0.014 4.00 0.0 0.600 o 150 Pipe/Conduit
S11.001 2.945 0.020 150.0 0.010 0.00 0.0 0.600 o 150 Pipe/Conduit

S12.000 22.779 0.152 150.0 0.016 4.00 0.0 0.600 o 150 Pipe/Conduit
S12.001 9.121 0.061 150.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S11.002 3.876 0.020 197.4 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

S10.002 15.243 0.046 332.6 0.023 0.00 0.0 0.600 o 225 Pipe/Conduit
S10.003 8.844 0.059 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S11.000 50.00 4.58 33.545 0.014 0.0 0.0 0.0 0.74 13.1 1.9
S11.001 50.00 4.64 33.404 0.024 0.0 0.0 0.0 0.82 14.5 3.2

S12.000 50.00 4.46 33.100 0.016 0.0 0.0 0.0 0.82 14.5 2.1
S12.001 50.00 4.65 32.948 0.016 0.0 0.0 0.0 0.82 14.5 2.1

S11.002 50.00 4.74 32.887 0.040 0.0 0.0 0.0 0.71 12.6 5.4

S10.002 50.00 5.10 32.456 0.075 0.0 0.0 0.0 0.71 28.3 10.2
S10.003 50.00 5.24 32.411 0.075 0.0 0.0 0.0 1.07 42.4 10.2
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S10.004 4.278 0.029 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
S10.005 20.746 0.138 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S2.005 6.188 0.003 1793.6 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

S13.000 25.108 0.386 65.0 0.011 4.00 0.0 0.600 o 150 Pipe/Conduit
S13.001 6.564 0.044 150.0 0.010 0.00 0.0 0.600 o 150 Pipe/Conduit

S14.000 20.409 0.261 78.3 0.013 4.00 0.0 0.600 o 150 Pipe/Conduit
S14.001 6.734 0.048 140.3 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S10.004 50.00 5.30 32.352 0.075 0.0 0.0 0.0 1.07 42.4 10.2
S10.005 50.00 5.63 31.700 0.075 0.0 0.0 0.0 1.07 42.4 10.2

S2.005 50.00 6.33 29.822 0.422 0.0 0.0 0.0 0.47 74.9 57.1

S13.000 50.00 4.33 33.750 0.011 0.0 0.0 0.0 1.25 22.1 1.5
S13.001 50.00 4.47 33.364 0.021 0.0 0.0 0.0 0.82 14.5 2.8

S14.000 50.00 4.30 34.015 0.013 0.0 0.0 0.0 1.14 20.1 1.7
S14.001 50.00 4.43 33.754 0.013 0.0 0.0 0.0 0.85 15.0 1.7
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Simulation Criteria for Storm
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Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 2.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 4 Number of Storage Structures 12 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 15.100 Cv (Summer) 0.750
Return Period (years) 5 Ratio R 0.274 Cv (Winter) 0.840

Region Scotland and Ireland Profile Type Summer Storm Duration (mins) 30
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Online Controls for Storm
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Orifice Manhole: S9, DS/PN: S2.002, Volume (m³): 5.2

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert Level (m) 30.608

Orifice Manhole: S17, DS/PN: S7.001, Volume (m³): 3.0

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert Level (m) 31.702

Orifice Manhole: S27, DS/PN: S10.002, Volume (m³): 2.7

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert Level (m) 32.456

Pump Manhole: S31, DS/PN: S2.005, Volume (m³): 4.4

Invert Level (m) 29.822

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.500 1.5000 1.500 1.5000 2.500 1.5000 3.500 1.5000 4.500 1.5000
1.000 1.5000 2.000 1.5000 3.000 1.5000 4.000 1.5000
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Storage Structures for Storm
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Porous Car Park Manhole: S2, DS/PN: S3.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 23.0

Max Percolation (l/s) 63.9 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 31.900 Membrane Depth (mm) 0

Porous Car Park Manhole: S4, DS/PN: S4.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 14.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 77.8 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 31.780 Membrane Depth (mm) 0

Porous Car Park Manhole: S5, DS/PN: S4.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 12.0

Max Percolation (l/s) 33.3 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 31.554 Membrane Depth (mm) 0
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Porous Car Park Manhole: S7, DS/PN: S4.002
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Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 18.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 100.0 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 31.463 Membrane Depth (mm) 0

Cellular Storage Manhole: S9, DS/PN: S2.002

Invert Level (m) 30.183 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.65
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 50.0 0.0 0.200 50.0 6.0 0.400 50.0 12.0
0.100 50.0 3.0 0.300 50.0 9.0 0.500 50.0 15.0

Porous Car Park Manhole: S14, DS/PN: S8.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 12.4

Max Percolation (l/s) 34.4 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 31.921 Membrane Depth (mm) 0
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Cellular Storage Manhole: S17, DS/PN: S7.001
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Invert Level (m) 30.578 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.65
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 25.0 0.0 0.200 25.0 4.0 0.400 25.0 8.0
0.100 25.0 2.0 0.300 25.0 6.0 0.500 25.0 10.0

Porous Car Park Manhole: S21, DS/PN: S10.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 12.5

Max Percolation (l/s) 34.7 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 32.581 Membrane Depth (mm) 0

Porous Car Park Manhole: S25, DS/PN: S12.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 12.5

Max Percolation (l/s) 34.7 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 32.948 Membrane Depth (mm) 0
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Cellular Storage Manhole: S27, DS/PN: S10.002
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Invert Level (m) 32.031 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.65
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 50.0 0.0 0.200 50.0 6.0 0.400 50.0 12.0
0.100 50.0 3.0 0.300 50.0 9.0 0.500 50.0 15.0

Porous Car Park Manhole: S33, DS/PN: S13.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 14.0

Max Percolation (l/s) 38.9 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 33.364 Membrane Depth (mm) 0

Porous Car Park Manhole: S35, DS/PN: S14.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 12.0

Max Percolation (l/s) 33.3 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 33.754 Membrane Depth (mm) 0
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5 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 4 Number of Storage Structures 12 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 15.100 Cv (Summer) 0.750

Region Scotland and Ireland Ratio R 0.274 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160,

2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 5, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

Duration
(mins)

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
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Overflow
(l/s)

Pipe
Flow
(l/s) Status
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Name Event

Duration
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US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

S2.000 S1 1440 minute 5 year Winter I+20% 1440 32.600 31.757 0.432 0.000 0.00 0.1 SURCHARGED
S3.000 S2 30 minute 5 year Winter I+20% 30 32.800 31.943 -0.107 0.000 0.18 2.5 OK
S2.001 S3 1440 minute 5 year Winter I+20% 1440 33.600 31.757 0.577 0.000 0.13 1.8 SURCHARGED
S4.000 S4 600 minute 5 year Winter I+20% 600 32.680 31.785 -0.145 0.000 0.01 0.1 OK
S4.001 S5 1440 minute 5 year Winter I+20% 1440 32.600 31.754 0.051 0.000 0.02 0.2 SURCHARGED
S5.000 S6 15 minute 5 year Winter I+20% 15 33.610 32.805 -0.055 0.000 0.72 10.0 OK
S4.002 S7 1440 minute 5 year Winter I+20% 1440 33.050 31.754 0.141 0.000 0.09 1.3 SURCHARGED
S6.000 S8 15 minute 5 year Winter I+20% 15 33.770 32.904 -0.116 0.000 0.11 1.6 OK
S2.002 S9 1440 minute 5 year Winter I+20% 1440 33.400 31.753 0.920 0.000 0.11 3.3 SURCHARGED
S2.003 S10 1440 minute 5 year Winter I+20% 1440 33.150 31.740 0.942 0.000 0.08 3.0 SURCHARGED
S2.004 S11 1440 minute 5 year Winter I+20% 1440 32.500 31.738 1.362 0.000 0.07 2.5 SURCHARGED
S7.000 S12 15 minute 5 year Winter I+20% 15 33.810 32.447 -0.088 0.000 0.36 5.0 OK
S8.000 S13 15 minute 5 year Winter I+20% 15 33.570 32.736 -0.104 0.000 0.21 4.2 OK
S8.001 S14 15 minute 5 year Winter I+20% 15 32.620 31.977 -0.094 0.000 0.30 3.8 OK
S9.000 S15 15 minute 5 year Winter I+20% 15 33.450 32.587 -0.113 0.000 0.14 1.9 OK
S9.001 S16 15 minute 5 year Winter I+20% 15 33.630 32.034 -0.116 0.000 0.12 3.2 OK
S7.001 S17 600 minute 5 year Winter I+20% 600 32.460 31.758 0.955 0.000 0.06 1.5 SURCHARGED
S7.002 S18 1440 minute 5 year Winter I+20% 1440 32.730 31.738 0.979 0.000 0.03 1.1 SURCHARGED
S7.003 S19 1440 minute 5 year Winter I+20% 1440 32.865 31.737 1.091 0.000 0.04 1.3 SURCHARGED
S10.000 S20 15 minute 5 year Winter I+20% 15 33.630 32.761 -0.119 0.000 0.10 1.3 OK
S10.001 S21 15 minute 5 year Winter I+20% 15 34.300 32.612 -0.119 0.000 0.10 1.2 OK
S11.000 S22 15 minute 5 year Winter I+20% 15 34.970 33.593 -0.102 0.000 0.22 2.7 OK
S11.001 S23 15 minute 5 year Winter I+20% 15 34.470 33.470 -0.084 0.000 0.40 4.2 OK
S12.000 S24 15 minute 5 year Winter I+20% 15 34.000 33.149 -0.101 0.000 0.23 3.1 OK
S12.001 S25 15 minute 5 year Winter I+20% 15 34.000 33.000 -0.098 0.000 0.21 2.7 OK
S11.002 S26 15 minute 5 year Winter I+20% 15 34.580 32.980 -0.057 0.000 0.69 6.8 OK
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S10.002 S27 480 minute 5 year Winter I+20% 480 34.690 32.511 -0.171 0.000 0.06 1.4 OK
S10.003 S28 480 minute 5 year Winter I+20% 480 34.040 32.440 -0.196 0.000 0.04 1.4 OK
S10.004 S29 480 minute 5 year Winter I+20% 480 33.878 32.383 -0.194 0.000 0.05 1.4 OK
S10.005 S30 1440 minute 5 year Winter I+20% 1440 33.715 31.738 -0.187 0.000 0.03 1.0 OK
S2.005 S31 1440 minute 5 year Winter I+20% 1440 32.220 31.737 1.465 0.000 0.01 1.5 SURCHARGED
S13.000 S32 15 minute 5 year Winter I+20% 15 34.650 33.782 -0.118 0.000 0.10 2.2 OK
S13.001 S33 30 minute 5 year Winter I+20% 30 34.300 33.406 -0.108 0.000 0.18 2.2 OK
S14.000 S34 15 minute 5 year Winter I+20% 15 35.460 34.051 -0.114 0.000 0.13 2.5 OK
S14.001 S35 15 minute 5 year Winter I+20% 15 35.200 33.797 -0.107 0.000 0.18 2.3 OK
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 4 Number of Storage Structures 12 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 15.100 Cv (Summer) 0.750

Region Scotland and Ireland Ratio R 0.274 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160,

2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 5, 30, 100

Climate Change (%) 20, 20, 20
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Volume
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Flow /
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S2.000 S1 1440 minute 30 year Winter I+20% 1440 32.600 32.021 0.696 0.000 0.00 0.1 SURCHARGED
S3.000 S2 1440 minute 30 year Winter I+20% 1440 32.800 32.022 -0.028 0.000 0.03 0.4 OK
S2.001 S3 2160 minute 30 year Winter I+20% 2160 33.600 32.022 0.842 0.000 0.12 1.7 SURCHARGED
S4.000 S4 1440 minute 30 year Winter I+20% 1440 32.680 32.019 0.089 0.000 0.02 0.2 SURCHARGED
S4.001 S5 1440 minute 30 year Winter I+20% 1440 32.600 32.019 0.315 0.000 0.03 0.5 SURCHARGED
S5.000 S6 15 minute 30 year Winter I+20% 15 33.610 32.866 0.006 0.000 1.01 14.1 SURCHARGED
S4.002 S7 1440 minute 30 year Winter I+20% 1440 33.050 32.019 0.406 0.000 0.13 1.7 SURCHARGED
S6.000 S8 15 minute 30 year Winter I+20% 15 33.770 32.911 -0.109 0.000 0.17 2.4 OK
S2.002 S9 1440 minute 30 year Winter I+20% 1440 33.400 32.017 1.184 0.000 0.12 3.5 SURCHARGED
S2.003 S10 1440 minute 30 year Winter I+20% 1440 33.150 32.007 1.209 0.000 0.09 3.2 SURCHARGED
S2.004 S11 1440 minute 30 year Winter I+20% 1440 32.500 32.005 1.629 0.000 0.07 2.7 SURCHARGED
S7.000 S12 15 minute 30 year Winter I+20% 15 33.810 32.462 -0.073 0.000 0.52 7.3 OK
S8.000 S13 15 minute 30 year Winter I+20% 15 33.570 32.746 -0.094 0.000 0.30 6.1 OK
S8.001 S14 1440 minute 30 year Winter I+20% 1440 32.620 32.010 -0.061 0.000 0.03 0.4 OK
S9.000 S15 15 minute 30 year Winter I+20% 15 33.450 32.596 -0.104 0.000 0.21 2.8 OK
S9.001 S16 15 minute 30 year Winter I+20% 15 33.630 32.044 -0.106 0.000 0.19 5.3 OK
S7.001 S17 1440 minute 30 year Winter I+20% 1440 32.460 32.009 1.206 0.000 0.06 1.6 SURCHARGED
S7.002 S18 1440 minute 30 year Winter I+20% 1440 32.730 32.005 1.247 0.000 0.04 1.6 SURCHARGED
S7.003 S19 1440 minute 30 year Winter I+20% 1440 32.865 32.005 1.358 0.000 0.04 1.5 SURCHARGED
S10.000 S20 15 minute 30 year Winter I+20% 15 33.630 32.768 -0.112 0.000 0.14 2.0 OK
S10.001 S21 30 minute 30 year Winter I+20% 30 34.300 32.623 -0.108 0.000 0.17 2.1 OK
S11.000 S22 15 minute 30 year Winter I+20% 15 34.970 33.604 -0.091 0.000 0.32 4.0 OK
S11.001 S23 15 minute 30 year Winter I+20% 15 34.470 33.492 -0.062 0.000 0.63 6.7 OK
S12.000 S24 15 minute 30 year Winter I+20% 15 34.000 33.160 -0.090 0.000 0.33 4.6 OK
S12.001 S25 15 minute 30 year Winter I+20% 15 34.000 33.021 -0.077 0.000 0.33 4.2 OK
S11.002 S26 15 minute 30 year Winter I+20% 15 34.580 33.009 -0.028 0.000 1.00 9.8 OK
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S10.002 S27 240 minute 30 year Winter I+20% 240 34.690 32.549 -0.133 0.000 0.13 3.1 OK
S10.003 S28 240 minute 30 year Winter I+20% 240 34.040 32.456 -0.179 0.000 0.09 3.1 OK
S10.004 S29 180 minute 30 year Winter I+20% 180 33.878 32.400 -0.176 0.000 0.11 3.1 OK
S10.005 S30 1440 minute 30 year Winter I+20% 1440 33.715 32.006 0.081 0.000 0.04 1.4 SURCHARGED
S2.005 S31 1440 minute 30 year Winter I+20% 1440 32.220 32.004 1.733 0.000 0.01 1.5 FLOOD RISK
S13.000 S32 15 minute 30 year Winter I+20% 15 34.650 33.789 -0.111 0.000 0.15 3.2 OK
S13.001 S33 15 minute 30 year Winter I+20% 15 34.300 33.428 -0.086 0.000 0.37 4.5 OK
S14.000 S34 15 minute 30 year Winter I+20% 15 35.460 34.060 -0.105 0.000 0.20 3.7 OK
S14.001 S35 15 minute 30 year Winter I+20% 15 35.200 33.807 -0.097 0.000 0.27 3.4 OK
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 4 Number of Storage Structures 12 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 15.100 Cv (Summer) 0.750

Region Scotland and Ireland Ratio R 0.274 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160,

2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 5, 30, 100

Climate Change (%) 20, 20, 20
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S2.000 S1 1440 minute 100 year Winter I+20% 1440 32.600 32.197 0.872 0.000 0.00 0.0 SURCHARGED
S3.000 S2 1440 minute 100 year Winter I+20% 1440 32.800 32.197 0.147 0.000 0.03 0.5 SURCHARGED
S2.001 S3 1440 minute 100 year Winter I+20% 1440 33.600 32.197 1.017 0.000 0.20 2.8 SURCHARGED
S4.000 S4 1440 minute 100 year Winter I+20% 1440 32.680 32.194 0.264 0.000 0.03 0.4 SURCHARGED
S4.001 S5 1440 minute 100 year Winter I+20% 1440 32.600 32.194 0.490 0.000 0.04 0.6 SURCHARGED
S5.000 S6 15 minute 100 year Winter I+20% 15 33.610 33.002 0.142 0.000 1.26 17.6 SURCHARGED
S4.002 S7 1440 minute 100 year Winter I+20% 1440 33.050 32.194 0.580 0.000 0.14 2.0 SURCHARGED
S6.000 S8 15 minute 100 year Winter I+20% 15 33.770 32.917 -0.103 0.000 0.22 3.0 OK
S2.002 S9 1440 minute 100 year Winter I+20% 1440 33.400 32.193 1.359 0.000 0.12 3.7 SURCHARGED
S2.003 S10 1440 minute 100 year Winter I+20% 1440 33.150 32.187 1.390 0.000 0.09 3.3 SURCHARGED
S2.004 S11 1440 minute 100 year Winter I+20% 1440 32.500 32.190 1.814 0.000 0.07 2.8 SURCHARGED
S7.000 S12 15 minute 100 year Winter I+20% 15 33.810 32.476 -0.059 0.000 0.68 9.5 OK
S8.000 S13 15 minute 100 year Winter I+20% 15 33.570 32.755 -0.085 0.000 0.39 7.9 OK
S8.001 S14 2160 minute 100 year Winter I+20% 2160 32.620 32.183 0.112 0.000 0.05 0.6 SURCHARGED
S9.000 S15 15 minute 100 year Winter I+20% 15 33.450 32.603 -0.097 0.000 0.27 3.7 OK
S9.001 S16 1440 minute 100 year Winter I+20% 1440 33.630 32.184 0.034 0.000 0.02 0.4 SURCHARGED
S7.001 S17 1440 minute 100 year Winter I+20% 1440 32.460 32.183 1.380 0.000 0.07 1.9 FLOOD RISK
S7.002 S18 1440 minute 100 year Winter I+20% 1440 32.730 32.184 1.426 0.000 0.05 1.8 SURCHARGED
S7.003 S19 1440 minute 100 year Winter I+20% 1440 32.865 32.188 1.542 0.000 0.05 1.7 SURCHARGED
S10.000 S20 15 minute 100 year Winter I+20% 15 33.630 32.774 -0.106 0.000 0.19 2.5 OK
S10.001 S21 180 minute 100 year Winter I+20% 180 34.300 32.636 -0.095 0.000 0.10 1.3 OK
S11.000 S22 15 minute 100 year Winter I+20% 15 34.970 33.613 -0.082 0.000 0.42 5.2 OK
S11.001 S23 15 minute 100 year Winter I+20% 15 34.470 33.509 -0.045 0.000 0.82 8.7 OK
S12.000 S24 15 minute 100 year Winter I+20% 15 34.000 33.169 -0.081 0.000 0.43 5.9 OK
S12.001 S25 15 minute 100 year Winter I+20% 15 34.000 33.054 -0.044 0.000 0.48 6.1 OK
S11.002 S26 15 minute 100 year Winter I+20% 15 34.580 33.041 0.003 0.000 1.11 10.9 SURCHARGED
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S10.002 S27 180 minute 100 year Winter I+20% 180 34.690 32.635 -0.046 0.000 0.15 3.8 OK
S10.003 S28 480 minute 100 year Summer I+20% 480 34.040 32.462 -0.174 0.000 0.10 3.4 OK
S10.004 S29 360 minute 100 year Winter I+20% 360 33.878 32.404 -0.172 0.000 0.12 3.5 OK
S10.005 S30 1440 minute 100 year Winter I+20% 1440 33.715 32.190 0.265 0.000 0.05 1.7 SURCHARGED
S2.005 S31 2160 minute 100 year Winter I+20% 2160 32.220 32.193 1.921 0.000 0.01 1.5 FLOOD RISK
S13.000 S32 15 minute 100 year Winter I+20% 15 34.650 33.795 -0.105 0.000 0.20 4.1 OK
S13.001 S33 15 minute 100 year Winter I+20% 15 34.300 33.442 -0.072 0.000 0.52 6.3 OK
S14.000 S34 15 minute 100 year Winter I+20% 15 35.460 34.066 -0.099 0.000 0.25 4.8 OK
S14.001 S35 15 minute 100 year Winter I+20% 15 35.200 33.815 -0.089 0.000 0.35 4.4 OK
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APPENDIX F. SI INVESTIGATION FROM ADJACENT SITE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix F 

SI INVESTIGATION FROM ADJACENT SITE 
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