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Executive Summary 

Item Brief Description 

Development Proposed 

construction of six apartments over two levels with undercroft parking at the 

location of a number of garages at Agnes Court, Wilmslow Road, Manchester, 

M14 6AJ.  

Flood Risk Review 

Tidal: Low Risk Flood Zone 1 

Fluvial: Low Risk Flood Zone 1 

Surface Water: Very Low Risk. 

Sewer & Drainage: Low Risk 

Groundwater: Low Risk 

Reservoir: Low Risk 

Geology 

A review of the BGS online mapping has indicated the Superficial Deposits to 

encompass Till/Diamicton – silts and clays, with the underlying bedrock 

comprising the Chester Formation – Sandstone.   These findings are supported 

by a local BGS borehole indicating made ground underlain by 2.5m of stiff silty 

clay. 

Infiltration Rate 

Based on the assessment of the BGS data set and the presence of underlying 

cohesive ground, infiltration as a means of draining the site has been 

discounted.   

Local Hydrology 
The closest identified watercourse is the culverted Cringle Brook, flowing west 

beyond the northern boundary. 

Nearest Adopted 

Sewers and onsite 

private drainage  

A review of the United Utilities (UU) sewer records has indicated a 300mm 

diameter combined water sewer within Victoria Road to the south of the site, 

flowing south easterly towards Wilmslow Road. No surface water sewers have 

been identified in close proximity.   

A CCTV survey of the drainage serving the full Agnes Court development has 

been undertaken and confirms a private combined water network that 

ultimately flows south and outfalls to the combined sewer In Victoria Road.  

The current garages discharge into this network unrestricted. 

Existing Discharge Rate 

For the purpose of this assessment the site is classed as Brownfield with 

discharge rates defined below based on the modified rational method and an 

impermeable area of 200m2: 

1yr (30mm/hr) – 1.7l/s 

30yr (65mm/hr) – 3.6/s 

100yr (95mm/hr) – 5.3l/s 

Proposed Discharge 

Rate and Outfall 

Location 

Connection made to the combined water sewer at a peak discharge rate of 

2l/s, plus also considered the minimum flow control size to prevent blockage 

and in line with Manchester Council local policy. 
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Item Brief Description 

Allowance for Climate 

Change 
45% - based on a >100-year design life to ‘the 2100’s’. 

SuDS features Water butts, geocellular attenuation tank & flow control. 

Maintenance 

Responsibility 
Management Company 

Foul Drainage Strategy 

New foul drainage generated by the development to outfall unrestricted to 

the UU adopted combined water sewer via the exiting combined water 

connection. 

.      
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1.0 Introduction 

1.1 PG Consulting (PGC) has been appointed by Feltham Group Properties to prepare this Flood Risk 

Assessment and outline drainage strategy report to support a planning application for the 

construction of six apartments over two levels with undercroft parking, at the location of a number 

of garages at Agnes Court, Wilmslow Road, Manchester, M14 6AJ.  The Site Masterplan as 

indicated in Appendix A provides details of the proposed development intent.   

1.2  The assessment has been undertaken in line with Section 14 of the ‘National Planning Policy 

Framework' (NPPF) plus the accompanying Technical Guidance on Flood Risk. The current outline 

Architectural.   

1.3 This Flood Risk Assessment (FRA) has been commissioned by Feltham Group Properties and is 

specific to their interests in the development proposals as described by the Architectural plan in 

Appendix A.     

1.4 The report has been commissioned to identify any flood related issues associated with the 

proposed developments and any likely constraints that could be imposed plus to consider the 

outline drainage strategy for it.  The following issues have been suggested by the Environment 

Agency (EA), United Utilities & Manchester City Council (MCC) and subsequently addressed within 

this report.  

• Identify available data relating to flood risk at the site. 

• Determine whether the site is at risk from flooding, including from breach or 

overtopping of any existing flood defences, surface water flooding and/or ground water 

flooding. 

• If at risk from any source, devise appropriate measures to prevent flood risk whilst not 

compromising the flood risk elsewhere. 

• Consider the flood risk from all other sources. 

• Identify available data relating to drainage at the existing site, including historical 

discharges. 

• Devise an appropriate outline foul and surface water drainage strategy to deal with any 

increase in surface water runoff and include for climate change.  This will also include 

hydraulics calculations where appropriate. 

• Consider the recommendations of the Manchester City Council (MCC) Strategic Flood 

Risk Assessment (SFRA). 

• Prepare the Flood Risk Assessment and Outline Surface Water Drainage Strategy 

report.  

• Assess mitigation measures & off-site impacts and define any residual risks. 
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2.0  Development Description and Location 

2.1 Site Location 

The site is referenced in Table 1, and a site location map is provided in Appendix A. 

Table 1: Site Referencing Information 

Item Brief Description 

Site name Agnes Court, Wilmslow Road. 

Site address and 

location 
Agnes Court, Wilmslow Road, Manchester, M14 6AJ.  

Council Area Manchester City Council (MCC) 

Approximate Grid 

Reference  
OS: 385247, 393476 

General Locality 
The development is located approximately 4km to the south east of 

Manchester City Centre, within he suburb of Fallowfield. 

 

2.2 Existing site Description 

2.2.1 The Red Line Boundary is rectangular in plan footprint and encompasses sixteen garages, located 

within the southwest corner of the wider Agnes Court residential development.   

2.2.2 The general area is predominantly residential. 

2.2.3 There is a substantial travel network in the area, particularly on Wilmslow Road to the east.  The 

nearest train station is located 1km to the southeast. 

2.2.4 Figure 1 below identifies the overall site location details.  Further details of the existing layout can 

be seen on the Red Line Plans in Appendix A. 
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Figure 1: Site Location 

  

2.3  Local Topography  

2.3.1  A topographical survey has been completed and indicates the existing garages to hold a level of 

35.90m AOD. There is a nominal fall away in all directions.  Refer to Appendix B for full details.   
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3.0  Planning Policy and Consultation 

3.1 Planning Policy Framework 

3.1.1 According to the Environment Agency (EA) Indicative flood maps for planning, the development 

area holds a Flood Zone 1 classification, i.e. land assessed as having less than a 1 in 1000 (<0.1%) 

annual probability of fluvial flooding in any year.   

3.1.2  As a requirement of the new NPPF (2025), Section 14, the proposed development must satisfy the 

requirements of the Sequential Test and where applicable the Exception Test. 

3.1.3 Sequential Test: 

Under the NPPF (2025) and the accompanying Planning Policy Guidance (PPG), Flood Zone 1, is 

defined as low Probability flood risk.  The proposal is for a residential development, which in line 

with Table 1 is classified as ‘More Vulnerable’. 

 Placing both these criteria into Table 2 (Flood Risk Vulnerability and Flood Zone ‘Incompatibility’), 

More Vulnerable development in Flood Zone 1 determines that the sequential test is passed and 

there is no requirement for the exception test. 

3.2 Strategic Flood Risk Assessment (SFRA) 

3.2.1 SFRA’s assess the risk associated with all types of flooding and provide the information required 

to identify the amount of development permitted in an area; how drainage systems in the area 

should function and also how risks in vulnerable areas can be reduced and/or mitigated.  The NPPF 

states that regional planning bodies (RPB’s) or local planning authorities should prepare SFRA’s in 

consultation with the EA. 

3.2.2  Manchester City Council, in consultation with the Greater Manchester Combined Authority, 

produced the Greater Manchester Level 2 Strategic Flood Risk Assessment (2020) to demonstrate 

and define its understanding and role in managing flood risk.  A fundamental aim of the strategy 

is that the Council embraces and supports its role as Lead Local Flood Authority, and this means 

taking the lead in helping with infrastructure development and re-development and working with 

other bodies in dealing with flood risk. The Council wants to encourage and wherever possible 

enforce current thinking and guidance and be able to provide improvements through working 

better together.  The Strategy is aimed at providing an overview and assessment of local flood risk, 

setting out objectives and measures for how the Council will manage and reduce local flood risk. 

This Strategy builds on existing and developing approaches to flood risk management and 

promotes the use of a wide range of measures to manage flood risk. Risk should be managed in a 

co-ordinated way within catchments and balance the needs of communities, the economy and the 

environment. 
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3.2.3 A summary of the main elements from the SFRA associated with the district is detailed below.  

The full report can be obtained from the Manchester City Council website. 

 

• The most significant sources of flood risk are fluvial and surface water. 

• To better understand local flood risk and make best use of available information in 

order to better manage flood risk to people, businesses, property, infrastructure and 

the natural environment. 

• To reduce the potential impact and costs of flooding in the Borough. 

• To ensure resilience of local water bodies and drainage assets. 

• To ensure appropriate development in areas of flood risk. 

• To develop a collaborative partnership approach to flood risk management and 

cooperate with other Risk Management Authorities (RMAs) and key stakeholders 

working across catchments. 

• To assist communities in understanding information on flood risk and support 

themselves. 

• To encourage, support and provide flood risk management which seeks to enhance 

and protect the environment. 

• For all sites, development proposals should look at opportunities to incorporate SuDS 

to reduce the risk of surface water flooding.  

• All proposed developments must ensure that foul and surface water are kept separate. 

 

3.3  Manchester City Council (MCC) Sustainable Drainage Guidance 

3.3.1    Manchester City Council (MCC) and Partners have prepared the Greater Manchester Sustainable 

Drainage Design Guide that provides details for the Management of Surface Water, defining how 

SuDS can be integrated into the fabric of development starting at the planning stage and leading 

through the concept, outline and detailed design stages.  

3.3.2 The main principles of the integration of SuDS for Major developments are summarised below and 

as taken from the CIRIA SuDS Manual: 

• Sustainable surface water management is a material consideration for all planning 

applications. This means all development proposals must include a site-specific surface 

water drainage strategy following sustainable urban drainage guidelines (SuDS). 

• On greenfield sites, surface water run off must be managed to achieve at least no 

increase in run off rates. Where possible, there should be a reduction in rates. 

• On previously developed sites, run off proposals should demonstrate a reduction in 

rates in line with the non-Statutory Technical Standards for Sustainable Drainage 

Systems (2015) (or any later replacement standards). 
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• In line with Part H of the building regulations and the National Standards for SuDS 

(2025), surface water drainage options must be considered in the following order. An 

option higher in the hierarchy can only be agreed if it can be demonstrated that earlier 

options are not feasible. 

i. Into the ground (infiltration)  

ii. To a surface water body 

iii. To a surface water sewer 

iv. To a combined sewer 

• Development in a critical drainage area should not result in the loss of open 

watercourses. Culverts should be opened where possible. We will only permit the 

culverting of existing watercourses if there is an overriding need.  proposals must show 

how watercourses and riverside habitats will be conserved and enhanced. 

• The Council as Lead Local Flood Authority are a statutory consultee for surface water 

drainage on all major planning applications. To approve an application, we need to be 

satisfied that: 

i. The proposals are appropriate in relation to flood risk and pollution control. 

ii. There are clear arrangements in place for ongoing maintenance. 
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4.0 Definition of Flood Hazard 

4.1 Sources of Information 

4.1.1  The NPPF (2025) requires the developer to consider the impact of runoff generated by the 

proposed development onto the downstream catchment, and to assess the risk of runoff from the 

surrounding district impacting on the development’s footprint. Further, the report is to consider 

flood risk from all other sources.  The following section defines the flood risk receptors and 

anticipated flood risk.  Section 5 then discusses in further the probability of flooding and the likely 

impacts. 

 Table 2: Sources of information used in the identification of flood risk  

Source of Information Details 

Environment Agency Various Flood Maps from EA website  

MCC Strategic Flood Risk Assessment Fluvial & Surface Water Flood Maps  

  

4.2 Flooding from Sea (Tidal) 

4.2.1 The site holding a level at 35m AOD is not affected by Tidal flooding. 

4.3 Flooding from Rivers (Fluvial Flood Risk) 

4.3.1 The closest watercourse to the development, located beyond the northern boundary is known as 

Cringle Brook, flowing in a westerly direction.   

4.3.2  The National Planning Policy Framework (NPPF) categorises fluvial and tidal flood risk as follows: 

• Zone 1 (low probability) – Land assessed as having less than a 1 in 1,000 annual 

probability of river or sea flooding (<0.1%). 

• Zone 2 (medium probability) – Land assessed as having between a 1 in 100 and 1 in 

1,000 annual probability of river flooding (1% – 0.1%), or between a 1 in 200 and 1 in 

1,000 annual probability of sea flooding (0.5% – 0.1%) in any year; and 

• Zone 3a (high probability) - Land assessed as having a 1 in 100 or greater annual 

probability of river flooding (>1%), or a 1 in 200 or greater annual probability of flooding 

from the sea (>0.5%) in any year. 

• Zone 3b The Functional Floodplain - This zone comprises land where water has to flow 

or be stored in times of flood. Local planning authorities should identify in their 

Strategic Flood Risk Assessments areas of functional floodplain and its boundaries 

accordingly, in agreement with the EA. (Not separately distinguished from Zone 3a on 

the Flood Map). 
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4.3.3 Figure 2 below locates the site on the Environment Agency’s indicative floodplain map. This 

indicates the red line boundary to hold a Flood Zone 1 classification, i.e. land assessed as having 

less than a 1 in 1000 (<0.1%) annual probability of fluvial flooding in any year.   The risk from fluvial 

flood water is diminished to acceptable levels, removing the requirement for further investigation 

and assessment of the fluvial flood regime. 

  

  
Figure 2 – The EA’s Flood Map for Planning 

  

 

4.4  Flooding from Sewers (and Drains) 

4.4.1 A review of the United Utilities (UU) sewer records has indicated a 300mm diameter combined 

water sewer within Victoria Road to the south of the site, flowing south easterly towards Wilmslow 

Road. No surface water sewers have been identified in close proximity.   

4.4.2  A CCTV survey of the drainage serving the full Agnes Court development has been undertaken and 

confirms a private combined water network that ultimately flows south and outfalls to the 

combined sewer In Victoria Road.  The current garages discharge into this network unrestricted..   

4.4.3 The extensive drainage networks serving the surrounding urban district ensures that the 

development footprint is protected from the impact of both upstream and downstream runoff.  It 

is speculated that complete protection may well exist beyond a storm event equivalent to the 30-

year statistical event.  Beyond this projection, there may be a small degree of peripheral 

‘Exceedance’ flooding within the areas above the drains.  However, this is expected to be localised 

and restricted to the location of specific manhole covers located outside the development 

footprint.   

4.4.4  Thus, flood risk to the site from sewers is diminished to acceptable levels and considered to be 

low. 
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4.5 Flooding from Surface Water  

4.5.1 The EA descriptions for the High, Medium and Low risk scenarios for surface water flooding are as 

follows: 

• High risk means that each year this area has a chance of flooding of greater than 3.3%. 

• Medium risk means that each year this area has a chance of flooding between 1% and 

3.3%. 

• Low risk means that each year this area has a chance of flooding between 0.1% and 1%. 

• Very Low risk means that each year this area has a chance of flooding of less than 0.1%. 

4.5.2  Low susceptibility surface water flooding from the SFRA Maps plus the indicative 1 in 30 and 1 in 

100-year surface water maps from the EA website (see Figures 3 & 4 below) have been reviewed.  

These have indicated that the existing garages to be at no risk for both the 1 in 30 and 1 in 100-

year events.      

4.5.3 Based on these findings the new dwellings have a very low risk of surface water flooding. 

  

              Figure 3 – EA Surface Water Flood Map (1 in 30 year) 
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 Figure 4 – EA Surface Water Flood Map (1 in 100 year) 

4.6  Groundwater Flooding 

4.6.1 Groundwater flooding occurs when the water table, the level of water below the ground, rises 

above the ground surface or into cellars and basements. Groundwater flooding is most likely to 

occur in low lying areas underlain by permeable rocks (aquifers). These may be extensive, regional 

aquifers, such as chalk or sandstone, or maybe localised sands or river gravels in valley bottoms 

underlain by less permeable rocks. 

4.6.2 No site investigation has been carried out at the site. British Geological Survey mapping confirmed 

that the bedrock strata is designated as a Principal Aquifer. The Superficial Drift part of the site is 

designated as a Secondary A Aquifer.  

4.6.3 The Strategic Flood Risk Assessment (SFRA) maps for the area indicate that the site is not at risk of 

groundwater flooding. 

4.6.4 The proposed development does not include any below ground basement areas and floor levels 

will be raised above the external levels.   Based on this and the anticipated deeper groundwater 

levels, the risk of groundwater flooding to the site is considered low. 

4.7  Reservoir Flooding 

4.7.1  Reservoir flooding is extremely unlikely to happen and there has been no loss of life in the UK from 

reservoir flooding since 1925. The Environment Agency is the enforcement authority and ensures 

that reservoirs are inspected regularly, and essential safety work is carried out. 

4.7.2 The Long-Term Flood Risk Assessment (Flood Risk from Reservoirs) map shows that the site is at 

low risk of reservoir flooding.  

4.7.3 As long at the reservoirs are continually maintained the risk of flooding remains very low. 
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4.8 Historical Flooding 

4.8.1 The Environment Agency and SFRA records do not indicated any historical flooding in the vicinity 

of the site. 

4.9 Flood Risk Summary 

4.9.1 The earlier sections have defined the anticipated flood risks from all sources.  Table 3 below 

considers each of the sources and defines in tabular format the probability of flood risk associated 

to each and the likely impacts. 

 Table 3 – Flood Risk Summary 

Source Flood Risk Impacts Remarks / Mitigation Measures 

Tidal Low Low 
Development site is located in Tidal 

Flood Zone 1. 

Fluvial Low Low  
The development is located in low flood 

risk zone 1. 

Sewers & Private 

Drainage 
Low Low 

No adopted sewers within development 

boundary. Retained private drainage will 

serve the new building, designed to 

current guidance with any exceedance 

flooding located away from the 

dwellings. 

Surface (Overland 

Flows) 
Low Low 

Property located in a very low-risk area 

for surface water flooding.   

Groundwater Low Low 

SFRA maps would not indicate ground 

water flooding a risk.  No basements 

proposed. 

Artificial Sources Low Low No Artificial sources in close proximity. 
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5.0 Outline Drainage Strategy 

5.1 Existing Drainage 

5.1.1  A review of the United Utilities (UU) sewer records has indicated a 300mm diameter combined 

water sewer within Victoria Road to the south of the site, flowing south easterly towards Wilmslow 

Road.  

5.1.2 No surface water sewers have been identified in close proximity.   

5.1.3  A CCTV survey of the drainage serving the full Agnes Court development has been undertaken and 

confirms a private combined water network that ultimately flows south and outfalls to the 

combined sewer In Victoria Road.  The current garages discharge into this network unrestricted.  

Refer to Appendix E for details of the existing private network. 

5.2 Existing Drainage Runoff 

5.2.1 The current site can be classed as Brownfield with the roof and hard paved areas draining 

unrestricted to the adjacent combined sewer.  Figure 5 below defines the existing Brownfield 

runoff rates based on the modified rational method and respective rainfall intensities, with an 

impermeable area from the roof and driveway of 0.02ha.   

Impermeable 

Areas (ha) 
1 yr 

(30mm/hr) 

30yr 

(65mm/hr) 

100yr 

(95mm/hr) 

0.020 1.7 l/s 3.6 l/s 5.3 l/s 

 Figure 5: Existing Brownfield Runoff Rates 

5.3  Hydrological Assessment 

5.3.1  The closest identified watercourse is the culverted Cringle Brook, flowing west beyond the 

northern boundary in 3rd party land.   

5.4 Geology 

5.4.1 Due to access requirements, no formal site investigation has been undertaken at this time. 

According to the British Geological Survey (BGS), the superficial deposits encompass Till/Diamicton 

– silts and clays, with the underlying bedrock comprising the Chester Formation – Sandstone.    

5.4.2  These findings are supported by a local BGS borehole indicating made ground underlain by 2.5m 

of stiff silty clay.  

5.4.3 Based on these findings, infiltration as a means of draining the site has been discounted.  
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5.5  Sustainable Drainage Systems (SuDS) Assessment 

5.5.1 SuDS Objectives 

5.5.1.1  Sustainable drainage developed in line with the ideals of sustainable development is collectively 

referred to as Sustainable Drainage Systems (SuDS).  At a particular site, these systems are 

designed both to manage the environmental risks resulting from urban runoff and to contribute 

wherever possible to environmental enhancement.  SuDS objectives are therefore to minimise the 

impacts from the development on the quantity and quality of the runoff and maximise amenity 

and biodiversity opportunities (CIRIA C753, 2015). 

5.5.2 SuDS Design Themes 

5.5.2.1 The ‘Management Train Approach’ should be central to the surface water drainage strategy of the 

proposed site.  The main objective is treatment and control of runoff as near to the source as 

possible protecting downstream habitats and further enhancing the amenity value of the site.  This 

concept uses a hierarchy of drainage techniques to incrementally reduce pollution, flow rates and 

volumes of storm water discharge from the site, and is as follows: 

i. Prevention – The use of good site design and housekeeping measures to prevent runoff 

and pollution and includes the use of rainwater reuse / harvesting. 

ii. Source Controls – Control of runoff at source or as close to source as possible (e.g. 

soakaways, green roofs, pervious pavements). 

iii. Site Control – Management of water in a local area and can include below ground storage 

/ attenuation, detention basins, large infiltration devices. 

iv. Regional Control – Management of water from a site or various sites and can include 

wetlands and balancing ponds. 

5.5.3 SuDS Site Constraints 

5.5.3.1 SuDS techniques are suitable for all sites; therefore an assessment of the existing site is required 

so that SuDS limitations can be determined. 

• Land Use Characteristics: The size and type of development has the potential for a range 

of source control and site control SuDS devices to be considered. 

• Site Characteristics: Desk top investigations have determined that infiltration-based 

options would not be possible. 

• Catchment Characteristics: The site is currently classed for drainage purposes as 

‘Greenfield’. 

• Environmental and Amenity Performance:  The inclusion of SuDS within the overall 

development is a key driver in providing both amenity and habitat creation.  All types of 

SuDS will be considered and blended into the project where feasible.  Maintenance plans 

will be prepared for all SuDS devices that are included. 

5.5.4 SuDS Methods 

5.5.4.1 Figures 6 and 7 on the following pages provide an assessment of various above and below ground 

SuDS methods that can provide water quality treatment and management of flows to reduce 

runoff rates & volumes, and whether they can be suitably incorporated at this development site.  



PGC1501-RP-C-001: Agnes Court, Wlmslow Road 

Flood Risk Assessment & Outline Drainage Strategy Report 

  

Page | 17 

The purpose of this assessment is to set out options to be considered at the planning stage with 

consideration to time constraints, viability and lifetime maintenance of the residential 

development. 

Method Comment Suitability for Development 

Green Roofs • Can be used on suitable low-rise 

buildings to provide retention, 

attenuation and treatment of 

rainwater. Promotes evaporation 

and local biodiversity. 

Not suitable: 

• Architectural proposals for the 

development and maintenance issues 

deem this unsuitable.  

Water Butts • Plastic tanks placed at the base of 

rainwater down pipes to collect 

rainwater runoff from the roof areas 

for reuse by the property owners. 

Suitable: 

• To be incorporated to the base of the 

rear rainwater pipes. 

Rainwater 

Harvesting 

• Rainwater harvesting reduces the 

total runoff volume from the 

developed site by reusing as ‘Grey’ 

water. Also reduces treated water 

consumption. 

Not suitable: 

• Very limited end use. 

Infiltration 

Options 

• Reduces total run off volume from 

the development by allowing water 

to infiltrate to suitable sub strata. 

Not Suitable: 

• Presence of the underlying cohesive 

ground would preclude infiltration 

options.   

Permeable 

Surfacing 

(Infiltration) 

• Reduces total run off volume from 

the development by allowing water 

to infiltrate to suitable sub strata. 

• Can be used to enhance water 

quality. 

Not Suitable: 

• No external areas proposed.   

Permeable 

Surfacing 

(Standard) 

• Can be used to enhance quality of 

runoff water. 

• Sub-base provides ‘source’ storage 

and reduces the volume of storage 

downstream with selection of stone 

fill or use of plastic box stems. 

• Impermeable membrane at base of 

construction to prevent impact on 

pavement stability. 

Not Suitable: 

• No external areas proposed.  

Bio-

Retention 

• Collect and retain run-off within tree 

pits or above ground planers to help 

improve water quality, prior to 

discharge in piped system or 

infiltration. 

Not Suitable: 

• The size and type of the development 

restrict the use of above ground 

surface runoff storage.  

Swales, 

basins and 

ponds 

• Provide areas for above ground 

surface runoff storage. 

• Swales also improve water quality 

through filtration. 

Not Suitable: 

• No external areas proposed to locate 

any swales.   

Figure 6: Surface SuDS Methods  
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Method Comment Suitability for Development 

Geocellular 

Storage 

• Suitable for sites with insufficient 

space for basins etc. 

• Suitable for sites where topography 

prevents the use of open basins etc. 

Suitable: 

• Subject to detailed design and 

drainage layout has the potential to 

be used to attenuate the peak flows.   

Large 

Diameter 

Pipes, 

Culverts or 

Tanks 

• Suitable for sites with insufficient 

space for basins etc. 

• Provide a volume of below ground 

storage with a high void ratio and 

good man entry provision to allow for 

future maintenance and cleaning. 

• Generally, it would be suitable for 

adoption by the statutory water 

company (e.g., United Utilities). 

Not Suitable: 

• The use of oversized pipes is more 

suited to large residential schemes. 

 

 Figure 7: Sub-Surface SuDS Methods 

5.5.5 SuDS Hierarchal Approach 

5.5.5.1  Based on the SuDS assessment in Tables 6 & 7, plus an assessment of the local site conditions, the 

SuDS hierarchal approach for discharge of surface water at the development site is considered in 

greater detail below: 

Method Suitability Suitability for Development 

Infiltration to Ground No 

Desk top based investigations have determined that the 

underlying cohesive ground would not be suitable for 

infiltration-based options. 

Connection to 

Watercourse 
No No accessible watercourse in close proximity. 

Connection to 

Surface Water Sewer 
No No surface water sewer in close proximity. 

Connection to a 

Combined Sewer 
Yes 

Reuse existing connection to the combined water sewer at 

restricted rates. 

 

 Figure 8: SuDS Hierarchal Approach 

5.5.6 SuDS Design Philosophy 

5.5.6.1 SuDS assessment and hierarchal approach discussed in Figure 6, 7 and 8 above has defined the 

overall SuDS strategy.  Thus, the SuDS philosophy for the development site is the promotion of 

prevention and site control techniques with discharge to the adjacent watercourse at a restricted 

rate. 

The following design philosophy is proposed:  

• Aim to reduce the impermeable fraction of development. 
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• Surface water treatment using the ‘Management Train’ approach to remove and isolate 

contamination at all SuDS facilities prior to conveyance to the existing drainage 

infrastructure.  

• Prevention measures in the form of water butts. 

• Site control in the form of a controlled outflow and attenuation measures. 

5.6  The Non-Statutory Technical Standards for SuDS 

5.6.1 It is best practice to develop drainage strategies to the DEFRA document ‘The Non-Statutory 

Technical Standards for SuDS’.  The Manchester City Council (MCC) SuDS document also follows 

the principles of this document. 

5.6.2 The DEFRA document advises the following with respect to ‘Peak Flow Control’ (S2) and ‘Volume 

Control’ (S4) for Greenfield sites such as this: 

• S3 For developments which were previously developed, the peak runoff rate from the 

development to any drain, sewer or surface water body for the 1 in 1 year rainfall event 

and the 1 in 100 year rainfall event must be as close as reasonably practicable to the 

greenfield runoff rate from the development for the same rainfall event, but should never 

exceed the rate of discharge from the development prior to redevelopment for that event. 

• S5 Where reasonably practicable, for developments which have been previously developed, 

the runoff volume from the development to any highway drain, sewer or surface water 

body in the 1 in 100 year, 6 hour rainfall event must be constrained to a value as close as 

is reasonably practicable to the greenfield runoff volume for the same event, but should 

never exceed the runoff volume from the development site prior to redevelopment for that 

event. 

• S6 Where it is not reasonably practicable to constrain the volume of runoff to any drain, 

sewer or surface water body in accordance with S5 above, the runoff volume must be 

discharged at a rate that does not adversely affect flood risk. 

5.6.3 As noted above, and in line with policy, it is intended that surface water discharge rates will be 

restricted close to the respective greenfield runoff rates for all rainfall events in accordance with 

standard S2 and to comply with the peak volume requirements as per S4 and S6.  A Maximum rate 

of 2.0l/s will therefore be applied to the flow control.  

5.7 Climate Change 

5.7.1 In May 2022, the Environment Agency released updated climate change allowances for peak 

rainfall intensities which should be applied to new developments. Rather than nation wide 

allowances, each area will have its own peak rainfall allowances. In the case of the Manchester area, 

this is the Upper Mersey Management Catchment peak rainfall allowances. 

5.7.2 Based on the nature of the residential development, a lifespan of circa 70 years could be 

anticipated. Therefore, the potential climate change allowance for the 2070’s Upper end 

Allowance for is 45%, which will be included in the hydraulic calculations. 
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5.8  Outline Surface Water Drainage Strategy 

5.8.1 The general principle of the surface water drainage strategy is to collect the runoff from the roof 

area of the new residential property and direct it into an underground drainage network that then 

outfalls to the existing private combined drain at a peak runoff rate of 2.0l/s via a new connection.   

Due to this restricted rate attenuation will take the form of a shallow geocellular attenuation tank.  

Water butts will also be incorporated to the rear rainwater pipes. 

5.8.2 The proposed drainage layout for the new development site will be designed in accordance with 

BS EN 752: 2008 and Building Regulations Part H guidance, i.e. up to the 30-year storm return 

period criterion and tested for the 1 in 100-year return period including a 45% increase to account 

for climate change to confirm that there is no flood risk to the units.  

5.8.3 A fully detailed hydraulic surface water network has been simulated in the Causeway ‘Flow’ Design 

Software.  Taking account of the flow control of 2.0l/s no flooding will occur up to the extreme 100 

year + 45% CC storm event.   

5.8.4 Drawing PGC1501-DR-C-001 in Appendix C indicates the Drainage Strategy based on the Architects 

masterplan intent, with the outline hydraulic calculations in Appendix D. 

5.9   Volume Control  

5.9.1 The impermeable area of the application site will mimic the current areas as a result of the 

development and therefore the volume of run-off in the 100-year 6-hour storm event will be not 

change from the pre-development level. 

5.10   Pollution Control  

5.10.1 Runoff from roofs is generally considered to be clean and will be discharged directly into the new 

drainage network. Surface water run-off from hard paved areas at risk of contamination should 

receive water quality treatment. Access roads are considered as a medium hazard in terms of 

contamination.  Figure 9 illustrates the pollution hazard indices for different land use classifications 

from The CIRIA SuDS Manual C753 (2015). 
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 Figure 9: Pollution Hazard indices for land use classification (Table 26.2 the CIRIA SuDS manual 2015) 

5.10.2 Figure 10 then illustrates the SuDS Component mitigation indices from the CIRIA SuDS Manual C753 

(2015). 

5.10.3 The selection of treatment should ensure that the SuDS mitigation component index (Figure 10) 

exceeds the pollution hazard index (Figure 9).   

 

Figure 10: Indicative SuDS mitigation indices (Table 26.3 the CIRIA SuDS manual 2015) 
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5.10.4 The roof areas have a have low pollution hazard level and thus no further treatment is required. 

5.11   Maintenance  

5.11.1 This section is intended to give an overview of the operation and maintenance for the drainage 

features included with the drainage strategy and in relation to typical details. Where proprietary 

products are specified, the manufacturer’s instructions and recommendations should be followed 

in priority to this document unless specifically noted otherwise due to project constraints.  The 

recommended operations and frequencies are typical only and should be more frequent initially 

to ensure that there are no unforeseen issues with the operation and then adjusted to suit the site 

requirements. 

5.11.2 There are three types of maintenance activities associated with surface water drainage systems. The 

SuDS Manual, CIRIA C753, defines these as: 

• Regular Maintenance – ‘basic tasks undertaken on a frequent and predictable schedule’ 

including vegetation management, litter and debris removal, and inspections.’ 

• Occasional Maintenance – ‘tasks that are likely to be required periodically, but on a much 

less frequent and predictable basis than the routine tasks (sediment removal is an 

example.’ 

• Remedial Maintenance – ‘intermittent tasks that may be required to rectify faults associated 

with the system, although the likelihood of faults can be minimised by good design. Where 

remedial work is found to be necessary, it is likely to be due to site-specific characteristics 

or unforeseen events, and as such timings are difficult to predict.’ 

5.11.3 Piped Networks, Inspection, Manhole and Catchpit Chambers 

 The appropriate health and safety equipment must be used when accessing manholes. Confined 

space certificates must be held by any personnel entering a manhole and the appropriate permits 

should be obtained where required. 

 Pipes are proprietary products, and the materials can vary across the site and as such where used 

the manufacture’s recommendations should be followed.  

 Pipes are intended to be the main conveyance across the development and where oversized they 

form the attenuation volume required by the limitation of the discharge rate. They are intended 

to be dry except for during rainfall events. These have been designed to be self-cleaning where 

possible for smaller diameter pipes, and for larger diameters the risk is reduced due to the overall 

pipe size. 

 Access for maintenance is provided through access chambers and manholes. 

 Regular inspection and maintenance are important to identify areas which may have been 

obstructed / clogged and may not be drainage correctly thus exposing the development to a greater 

level of flood risk. 
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Maintenance 

Schedule 
Required Action Typical Frequency 

Regular 

Maintenance 

Inspect and identify any features that are not 

operating correctly. If required, take remedial action 

Monthly for three 

months, then six 

monthly 

Debris removal from catchment surface / gratings 

(where may cause risks to performance) 

Monthly (and after 

large storms) 

Remove sediment from trapped sumps, manholes 

and catchpits. 

Annually or as 

required 

Remedial 

Maintenance 
Repair / rehabilitation of gratings, inlets and outlets As required 

Monitoring 

Inspect / check all gratings, trapped sumps, manholes 

and catchpits to ensure that they are in good 

condition and operating as designed 

Annually and after 

large storm events 

Structure 

Rehabilitation 

/ Repair 

Regular Maintenance and Monitoring to identify if 

repair and / or replacement of features or pipework 

is required. 

 

As required 

 

Figure 11: Operation and Maintenance Requirements of Piped Networks and Inspection Chambers 
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5.11.4  Flow Control Units 

The flow control units are intended for flood control and flow restriction. 

The flow control is specified as Hydro-brake and is a proprietary product; therefore, 

manufacturer’s recommendations should also be taken into consideration. 

Access for maintenance has been provided by locating within manhole chambers. 

Maintenance 

Schedule 
Required Action Frequency 

Monitoring (to 

be undertaken 

more regularly 

within the first 

year of 

operation and 

adjusted as 

required). 

Inspect inlets for blockages, and clear if required. If 

faults persist jetting and CCTV survey may be 

required. 

Monthly and after 

large storms. 

Regular 

maintenance 

Inspect and identify any areas that are not 

operating correctly. If required, take remedial 

action. 

Monthly for 3 months, 

then six monthly. 

Debris removal from catchment surface (where 

may cause risks to performance). 

Monthly 

Remove sediment from pre- treatment structures 

and flow control chambers. 

Annually (or as 

required after heavy 

rainfall events) 

Remedial 

Actions 

Repair/rehabilitation of inlets. As required. 

Figure 12: Operation and Maintenance Requirements for Flow Controls 

5.11.5 Geocellular tanks  

Geocellular tanks are modular storage systems made with plastic units. These units can be 

assembled to achieved re required volume and usually on multiple layers. Generally, the units have 

95% of voids content and are used to create an efficient below ground structure to store surface 

water. 

The geocellular units and geotextile are proprietary products and therefore manufacturer’s 

recommendations should also be taken into consideration. 

Access for maintenance should be provided by an access shaft located on the tank and from the 

manhole chambers downstream of the tank. 
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Regular inspection and maintenance are important for the effective operation of attenuation tanks 

as designed. As the feature is buried, a regular inspection regime is very important to ensure the 

correction functionality of the surface water drainage network. 

 

Maintenance 

schedule 
Required action Typical frequency 

Regular 

Maintenance 

Inspect and identify any areas that are not operating 

correctly. If required, take remedial action. 

Monthly for 3 

months, then 

annually. 

Remove debris form the catchment surface (where it 

may cause risks to performance). 
Monthly. 

For systems where rainfall infiltrates into the tank 

from above, check surface of filter for blockages by 

sediment, algae or other matter; remove and replace 

surface infiltration medium as required. 

Annually. 

Remove sediments from pre-treatment structures 

and/or internal forebays. 

Annually, or as 

required. 

Remedial Actions 
Repair/rehabilitate inlets, outlets, overflows and 

vents. 
As required. 

Monitoring 

Inspect/check all inlets, outlets, vents and overflows 

to ensure that they are in good condition and 

operating as designed. 

Annually 

Survey inside of tank for sediment build-up and 

remove if necessary. 

Every 5 years or as 

required. 

Figure 13: Operation & maintenance requirements for attenuation storage tanks - Based on CIRIA SuDS 

Manual 2015 

 
 

5.12  Foul Water Drainage 

5.12.1 New foul drainage to connect to the combined drain passing through the site via a new connection.     

5.12.2 The proposed foul drainage for the new development site will be designed in accordance with BS 

EN 752: 2008 and Building Regulations Part H guidance. 

5.12.3  Drawing PGC 1501-C-DR-001 in Appendix C indicates the outline foul water drainage 

strategy. 
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6.0  Management Measures, Off Site Impacts and Residual Risk 

6.1  Flood Risk Management Measures 

6.1.1 The assessment has determined that the proposed finished floor level will be located above the 1 

in 100 year and 1 in 1000-year flood events.    

6.1.2  All other flood risks have been considered and found not to be a flood risk generator to the 

development.  

6.1.3  SuDS in the form of prevention and site control measures from the site will help to minimise the 

flood risk impact to the surrounding watercourse. 

6.2 Off Site Impacts 

6.2.1 The report has justified that the risk of flooding to the new development layout is low.  Thus the 

development site has a very low risk of flooding from fluvial or by all other sources of flood risk. 

6.2.2  By including SuDS into the drainage system, this will reduce surface water flooding impact onto 

the downstream catchments. 

6.3 Residual Risks 

6.3.1 With careful design of the drainage elements as described above there will be no residual flood-

related risks that will remain after the development has been completed. 
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Appendix A – Development Plans 
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Appendix B – Topographical Survey  
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
10
0
England and Wales
20.000
0.400
1.000
4.00

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

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
150.0
1.00
Level Soĸts
0.200
1.200
✓
✓

Adoptable Manhole Type

Max Width (mm) Diameter (mm) Max Width (mm) Diameter (mm)
374
499

1200
1350

749
900

1500
1800

>900 Link+900 mm

Max Depth (m) Diameter (mm) Max Depth (m) Diameter (mm)
1.500 1050 99.999 1200

Circular Link Type

Template
Shape

Barrels

Freeform Carrier
Circular
1

Auto Increment (mm)
Follow Ground

75
✓

Available Diameters (mm)
100 150

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

Invert
Level
(m)

MHSW01
TANK
MHSW02
EX SEWER

0.016

0.004

4.00
4.00
4.00

35.900
35.900
35.900
35.900

450
100
450
100

1.000
1.400
1.500
2.500

34.900
34.500
34.400
33.400

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 MHSW01 MHSW02 42.000 0.600 34.900 34.400 0.500 84.0 150 4.64 107.3

1.000 1.097 19.4 6.2 0.850 1.350 0.016 0.0 58 0.978

2.000 TANK MHSW02 2.000 0.600 34.500 34.400 0.100 20.0 150 4.01 113.4

2.000 2.262 40.0 0.0 1.250 1.350 0.000 0.0 0 0.000

1.001 MHSW02 EX SEWER 3.000 0.600 34.400 33.400 1.000 3.0 150 4.65 107.3

1.001 5.861 103.6 7.8 1.350 2.350 0.020 0.0 28 3.472



PGC File: Agnes Court Surface Water Network V1.pfd
Network: Storm Network
Paul Graveney
03.03.26

Page 2
Agnes Court
Surface Water Network

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 42.000 84.0 150 Circular 35.900 34.900 0.850 35.900 34.400 1.350

1.000 MHSW01 450 Manhole Adoptable MHSW02 450 Manhole Adoptable

2.000 2.000 20.0 150 Circular 35.900 34.500 1.250 35.900 34.400 1.350

2.000 TANK 100 Manhole Adoptable MHSW02 450 Manhole Adoptable

1.001 3.000 3.0 150 Circular 35.900 34.400 1.350 35.900 33.400 2.350

1.001 MHSW02 450 Manhole Adoptable EX SEWER 100 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

MHSW01

TANK

MHSW02

EX SEWER

83.333

20.321

27.860

27.648

75.239

54.671

44.633

32.094

35.900

35.900

35.900

35.900

1.000

1.400

1.500

2.500

450

100

450

100

0

0

1
2

0

1

0

0
1
2

0
1

1.000

2.000
2.000
1.000

1.001
1.001

34.900

34.500
34.400
34.400

34.400
33.400

150

150
150
150

150
150

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

FSR Region
M5-60 (mm)

RaƟo-R
Summer CV

Winter CV

FSR
Singular
England and Wales
20.000
0.400
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume

Normal
x
240
20.0

x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

100

0
40
45

0
0
0

0
0
0
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Node MHSW02 Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
34.400

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

Diameter (m)

1.250
2.0
0.030

Discharge Coeĸcient 0.600

Node TANK Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

34.500
38

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 6.0 6.0 0.800 6.0 12.9 0.801 0.0 12.9

Approval Seƫngs

Node Size
Node Losses

Link Size
Minimum Diameter (mm)

Link Length
Maximum Length (m)

Coordinates
Accuracy (m)

Crossings
Cover Depth

Minimum Cover Depth (m)
Maximum Cover Depth (m)

Backdrops
Minimum Backdrop Height (m)
Maximum Backdrop Height (m)

Full Bore Velocity
Minimum Full Bore Velocity (m/s)

✓
✓
✓
150
✓
100.000
✓
1.000
✓
✓

3.000
✓

1.500
✓

Maximum Full Bore Velocity (m/s)
ProporƟonal Velocity
Return Period (years)

Minimum ProporƟonal Velocity (m/s)
Maximum ProporƟonal Velocity (m/s)

Surcharged Depth
Return Period (years)

Maximum Surcharged Depth (m)
Flooding

Return Period (years)
Time to Half Empty

Discharge Rates
Discharge Volume

100 year 360 minute (m³)
First Flush

Return Period (years)
First Flush Depth (mm)

3.000
✓

0.750
3.000
✓

0.100
✓
30
x
✓
✓

✓
30
5

Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

1 year 15 minute summer
1 year 15 minute winter
1 year 30 minute summer
1 year 30 minute winter
1 year 60 minute summer
1 year 60 minute winter
1 year 120 minute summer
1 year 120 minute winter
1 year 180 minute summer
1 year 180 minute winter
1 year 240 minute summer
1 year 240 minute winter
1 year 360 minute summer
1 year 360 minute winter
1 year 480 minute summer
1 year 480 minute winter
1 year 600 minute summer

109.521
76.857
71.439
50.133
48.435
32.179
30.053
19.966
23.233
15.102
18.475
12.274
14.169

9.210
11.185

7.431
9.182

30.991
30.991
20.215
20.215
12.800
12.800

7.942
7.942
5.979
5.979
4.882
4.882
3.646
3.646
2.956
2.956
2.511

1 year 600 minute winter
1 year 720 minute summer
1 year 720 minute winter
1 year 960 minute summer
1 year 960 minute winter
1 year 1440 minute summer
1 year 1440 minute winter
30 year +40% CC 15 minute summer
30 year +40% CC 15 minute winter
30 year +40% CC 30 minute summer
30 year +40% CC 30 minute winter
30 year +40% CC 60 minute summer
30 year +40% CC 60 minute winter
30 year +40% CC 120 minute summer
30 year +40% CC 120 minute winter
30 year +40% CC 180 minute summer
30 year +40% CC 180 minute winter

6.274
8.203
5.513
6.768
4.483
4.949
3.326

376.189
263.992
244.900
171.860
163.225
108.443

98.613
65.516
74.617
48.503

2.511
2.199
2.199
1.782
1.782
1.326
1.326

106.449
106.449

69.298
69.298
43.136
43.136
26.061
26.061
19.202
19.202
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Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

30 year +40% CC 240 minute summer
30 year +40% CC 240 minute winter
30 year +40% CC 360 minute summer
30 year +40% CC 360 minute winter
30 year +40% CC 480 minute summer
30 year +40% CC 480 minute winter
30 year +40% CC 600 minute summer
30 year +40% CC 600 minute winter
30 year +40% CC 720 minute summer
30 year +40% CC 720 minute winter
30 year +40% CC 960 minute summer
30 year +40% CC 960 minute winter
30 year +40% CC 1440 minute summer
30 year +40% CC 1440 minute winter
100 year +45% CC 15 minute summer
100 year +45% CC 15 minute winter
100 year +45% CC 30 minute summer
100 year +45% CC 30 minute winter
100 year +45% CC 60 minute summer

58.245
38.697
43.710
28.413
34.053
22.624
27.658
18.898
24.485
16.456
19.901
13.183
14.225

9.560
505.670
354.856
332.000
232.982
222.268

15.393
15.393
11.248
11.248

8.999
8.999
7.565
7.565
6.562
6.562
5.240
5.240
3.812
3.812

143.087
143.087

93.944
93.944
58.739

100 year +45% CC 60 minute winter
100 year +45% CC 120 minute summer
100 year +45% CC 120 minute winter
100 year +45% CC 180 minute summer
100 year +45% CC 180 minute winter
100 year +45% CC 240 minute summer
100 year +45% CC 240 minute winter
100 year +45% CC 360 minute summer
100 year +45% CC 360 minute winter
100 year +45% CC 480 minute summer
100 year +45% CC 480 minute winter
100 year +45% CC 600 minute summer
100 year +45% CC 600 minute winter
100 year +45% CC 720 minute summer
100 year +45% CC 720 minute winter
100 year +45% CC 960 minute summer
100 year +45% CC 960 minute winter
100 year +45% CC 1440 minute summer
100 year +45% CC 1440 minute winter

147.669
134.215

89.169
101.219

65.795
78.690
52.280
58.701
38.157
45.550
30.262
36.875
25.195
32.556
21.879
26.340
17.448
18.700
12.567

58.739
35.469
35.469
26.047
26.047
20.795
20.795
15.106
15.106
12.038
12.038
10.086
10.086

8.725
8.725
6.936
6.936
5.012
5.012
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer MHSW01 10 34.941 0.041 3.2 0.0197 0.0000 OK

15 minute summer MHSW01 1.000 MHSW02 3.2 0.373 0.164 0.4505

30 minute summer TANK 23 34.604 0.104 2.2 0.5937 0.0000 OK

30 minute summer TANK 2.000 MHSW02 -2.2 -0.224 -0.054 0.0306

30 minute summer MHSW02 23 34.604 0.204 3.4 0.0432 0.0000 SURCHARGED

30 minute summer MHSW02 1.001 EX SEWER 0.8 1.726 0.008 0.0014 2.0

30 minute summer EX SEWER 24 33.410 0.010 0.8 0.0000 0.0000 OK
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 97.71%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

60 minute summer MHSW01 44 35.126 0.226 6.8 0.1083 0.0000 SURCHARGED

60 minute summer MHSW01 1.000 MHSW02 6.7 0.474 0.347 0.7394

60 minute summer TANK 44 35.124 0.624 5.6 3.5603 0.0000 SURCHARGED

60 minute summer TANK 2.000 MHSW02 -5.6 -0.319 -0.141 0.0352

60 minute summer MHSW02 44 35.124 0.724 8.4 0.1534 0.0000 SURCHARGED

60 minute summer MHSW02 1.001 EX SEWER 1.6 2.106 0.015 0.0023 8.7

60 minute summer EX SEWER 44 33.413 0.013 1.6 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 97.02%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

60 minute summer MHSW01 45 35.602 0.701 9.2 0.3360 0.0000 FLOOD RISK

60 minute summer MHSW01 1.000 MHSW02 7.8 0.523 0.404 0.7394

60 minute summer TANK 45 35.598 1.098 7.2 4.5716 0.0000 SURCHARGED

60 minute summer TANK 2.000 MHSW02 -7.2 -0.411 -0.181 0.0352

60 minute summer MHSW02 45 35.598 1.198 10.0 0.2540 0.0000 SURCHARGED

60 minute summer MHSW02 1.001 EX SEWER 2.0 2.259 0.020 0.0027 11.8

60 minute summer EX SEWER 45 33.415 0.015 2.0 0.0000 0.0000 OK
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