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 Section 1 

 Project Background 

1.1.1 Curtins was appointed by Views to provide a Flood Risk Assessment (FRA) and Drainage Strategy (DS) 

for the proposed residential apartment block development at 136 Withington Road, Whalley Range, 

Manchester, M16 8FB. The site is centred around Grid Reference 382958, 394938. 

1.1.2 The FRA provides information on the nature of flood risk at the site, following Government guidance 

with regards to development and flood risk. The FRA outlines the drainage requirements for the 

proposed site, with regards to relevant standards, guidance, and good practice. 

1.1.3 The report is based on currently available information and preliminary discussions. 

1.1.4 Proposals contained or forming part of this report represent the design intent and may be subject to 

alteration or adjustment in completing the detailed design for this project. Where such adjustments are 

undertaken as part of the detailed design and are deemed a material deviation from the intent contained 

in this document, prior approval shall be obtained from the relevant authority in advance of commencing 

such works. 

1.1.5 Where the proposed works to which this report refers are undertaken more than twelve months following 

the issue of this report, Curtins shall reserve the right to re-validate the findings and conclusions by 

undertaking appropriate further investigations at no cost to Curtins. 

 Scope of Assessment 

1.2.1 The assessment is to be undertaken in accordance with the standing advice and requirements of the 

Environment Agency (EA) for Flood Risk Assessments as outlined in the Communities and Local 

Governments Planning Policy Guidance to the National Planning Policy Framework (NPPF). 

1.2.2 The assessment will: 

• Investigate all potential risks of flooding to the site, 

• Consider the impact the development may have elsewhere with regards to flooding, 

• Consider proposals to mitigate any potential risk of flooding determined to be present; and 

• Consider foul and surface water drainage proposals to mitigate flood risk from the site. 

1.2.3 Although the total site area is less than 1 hectare and located within low-risk Flood Zone 1, a review of 

the Manchester Council Strategic Flood Risk Assessment has confirmed that it is located within a Critical 

Drainage Area (CDA). Therefore, a Flood Risk Assessment is required to support a planning application. 



CUR 136 Withington Road, Whalley Range, Manchester   

Flood Risk Assessment and Drainage Strategy  

 

Rev V04 | Copyright © 2024 Curtins Consulting Ltd  Page 2 

  

1.2.4 In April 2021, the Government made changes to the National Planning Policy Framework which made 

Sustainable Urban Drainage Systems (SuDS) a material consideration in the determination of planning 

applications for ‘major’ developments.  

1.2.5 A Drainage Strategy will therefore be required as part of the Full Planning Application for the 

development, as the development is considered to be ‘major’ development by the Town and Country 

Planning (Development Management Procedure) (England) Order 2015. 

1.2.6 This FRA reviews the following information: 

• Environment Agency flood maps for rivers and sea flooding. 

• UK Government Long Term Flood Risk Information for surface water flooding and reservoir 

flooding. 

• Manchester City, Salford City and Trafford Councils Level 1 Hybrid Strategic Flood Risk 

Assessment (SFRA) published in March 2010. 

• Manchester City, Salford City and Trafford Councils Level 2 Hybrid SFRA, User Guide, Final, 
dated May 2010. 

• Manchester City, Salford City and Trafford Councils Level 2 Hybrid Strategic Flood Risk 
Assessment (SFRA) published in March 2011. 

• Preliminary Flood Risk Assessment (PFRA) for Manchester County Council dated May 2011. 

• Manchester City Council SuDS Requirements for New Developments. 

• United Utilities Public Sewer Records. 

• Topographical Survey Dated June 2022.  

 Proposed Development 

1.3.1 Redevelopment of 136 Withington Road – demolition (in full) of the dwelling and ancillary buildings  and 

erection of new dwellings in the form of residential flats with associated car parking, gardens, and 

landscaping at 136 Withington Road, Whalley Range, Manchester, M16 8FB. 

1.3.2 The Proposed Site Layout is enclosed in Appendix A.  
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 Existing Site Details 

 History and Current Use 

2.1.1 136 Withington Road incorporates an existing community centre building with all associated outbuildings 

still present on the site.  To the rear there is large garden with the majority of the northern portion being 

overgrown vegetation and mature trees.  Along the southern boundary is an existing tarmac car park 

belonging to the private dwelling.   There are residential properties and Whitby Avenue to the west, with 

the general area being predominantly residential.  

2.1.2 The Site is bounded by Withington Road to the east, private dwellings to the north, south and west. 

Whalley Range suburb is located approximately 3km to the south of Manchester city centre with 

Withington Road being a primary north-south arterial route.  Refer to Figure 1 for the site location. 

 

Figure 1: Aerial Photograph (© Google 2022) 
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 Existing Watercourses and Other Waterbodies 

2.2.1 The closest identified watercourse is the Manchester Ship Canal, located approximately 1.5km to the 

northwest of the site and flows generally west towards the Mersey Estuary.  

2.2.2 The Bridgewater Canal is located approximately 2.5km to the west of the site. 

2.2.3 There are no other open waterbodies, although culverted watercourse may also exist in closer proximity. 

 Existing Drainage 

2.3.1 The public sewer records have been obtained for the development site; an extract is shown in Figure 2.  

 

Figure 2: United Utilities Public Sewer Record (extract 2006) 

2.3.2 The records indicate that the following public sewers are located surrounding the development site: 

• A 300mm diameter combined sewer is identified beneath Withington Road to the east of the site 

flowing south.   

• A 225mm diameter combined sewer exists to the west of the site beneath Whitby Avenue flowing 

west. 

• All other sewers within the vicinity of the site are combined only with no surface water sewers in 

close proximity.  

2.3.3 No further public sewers are observed within or in the vicinity of the proposed site. 
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2.3.4 No formal surveys of the existing private drainage have been undertaken. However, given the presence 

of existing buildings and manholes identified on the topographical survey, it is clearly evident that the 

Community Centre building had a positive connection for both foul and surface water drainage to the 

combined sewer in Withington Road.    

 Topography 

2.4.1 A topographical survey has been carried for the site in 2020. The development site generally falls at a 

very moderate grade in a southerly direction. The highest point on the site is adjacent the northern 

boundary at approximately 7.50m AOD and the lowest level is in the southeast corner by the entrance 

to Withington Road at approximately 7.10m AOD.  

2.4.2 The topographical survey is enclosed in Appendix B.  

 Geology 

2.5.1 At the time of writing, no formal intrusive site investigation has been undertaken at the site.  From British 

Geological Survey (BGS) mapping, superficial deposits are indicated as Glaciofluvial Sheet Deposits, 

Devensian – Sand and Gravel.  

2.5.2 The bedrock geology is described as the Wilmslow Sandstone Formation. 

2.5.3 The site is not located within a Source Protection Zone. 
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 Development and Flood Risk 

 National Planning Policy Framework (NPPF) and Planning Practice Guidance  

3.1.1 In July 2021, the Department of Communities and Local Government published the National Planning 

Policy framework document (NPPF), and the Planning Practice Guidance was published in March 2014 

and updated in August 2021, which provides guidance on how flood risk should be assessed during the 

planning and development process. 

Table 1: (Extract from Planning Practice Guidance) Flood Zone Classifications 
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Table 2: (Extract from Planning Practice Guidance) Flood Risk Vulnerability Classification 
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Table 3: (Extract from Planning Practice Guidance) Flood Risk Vulnerability and Flood Zone Compatibility 

 

 



CUR 136 Withington Road, Whalley Range, Manchester   

Flood Risk Assessment and Drainage Strategy  

 

Rev V04 | Copyright © 2024 Curtins Consulting Ltd  Page 10 

  

 Site Specific NPPF Flood Risk Categorisation 

3.2.1 To assess the NPPF flood risk classification for the site, the first step was to inspect the UK Government 

web based ‘Flood Map for Planning’ which is used to inform planning of a site’s Flood Zone(s) and the 

probability of flooding from rivers or sea (not taking into account the presence of flood defences or 

climate change). However, the web based ‘Long Term Flood Risk Assessment for Locations in England’ 

should also be used to identify the long-term flood risks from rivers and seas, surface water and 

reservoirs. 

3.2.2 The Flood Map for Planning report is enclosed in Appendix C, and it can be seen that the site is classified 

as being within Flood Zone 1, though on the periphery of Flood Zone 2 along the eastern Withington 

Road boundary. 

3.2.3 Further site-specific review of the flood risk to the site is provided in Section 4. 

 Site Specific Flood Zone Compatibility 

3.3.1 The proposals for the development site are likely to fall within the following categories: 

• Buildings used for dwelling houses. 

 

3.3.2 These types of development are classed as ‘More Vulnerable’ development in the Flood Risk 

Vulnerability Classification, as per Table 2. 

3.3.3 The site is located within Flood Zone 1, for which all of the above classifications of development is 

deemed to be appropriate, and neither the sequential nor the exception test is required (refer to the 

Flood Zone compatibility table in the NPPF technical guidance). 

 Sequential Test 

3.4.1 The site is categorised as a ‘More Vulnerable’ development (shown in table 2) and is within Flood Zone 

1 therefore the sequential test is not required to be applied (see table 3). 
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 Hydrological Assessment 

 Sources of Flood Risk 

4.1.1 This study assesses the risk from different types of flooding to the development and the risk of flooding 

from the development, taking into consideration climate change, as well as how flood risks should be 

managed. The approach to assessing flood risk at the development site was informed by the 

requirements of NPPF in conjunction with the client and Environment Agency requirements. 

 Fluvial and Tidal Flooding  

4.2.1 Flooding to the site from rivers and sea is indicated below in Figure 3, taken from the UK Government’s 

Flood Risk Map for Planning. 

 

Figure 3: Flood Map for Planning – Flood Risk from Rivers or Sea (© Crown Copyright) 
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4.2.2 Figure 3 shows that the site is entirely located in Flood Zone 1 with the eastern boundary on Withington 

Road located on the periphery of Flood Zone 2.  The site is not shown to be in an area which benefits 

from flood defences. The site has less than a 1 in 1000 annual probability of fluvial flooding (1% - 0.1%). 

Therefore, the proposed site is considered to be at low risk from fluvial flooding. 

4.2.3 As the site is on the very periphery of the flood zone and no watercourses have been identified in close 

proximity, the predicted flood levels have not been obtained from the Environment Agency. 

 Tidal Flooding (Coastal or Estuarine) 

4.3.1 There is currently no flood risk identified on the Environment Agency flood maps for the site and it is 

therefore regarded to be at low risk from tidal flooding.  

 Reservoir Flooding 

4.4.1 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. 

4.4.2 The Long-Term Flood Risk Assessment (Flood Risk from Reservoirs) map shows the largest area that 

might be flooded if a reservoir were to fail and release the water it holds (see Figure 4). It can be seen 

from this map that the site is at low risk from reservoir flooding.  

 

Figure 4: Long Term Flood Risk Assessment Map – Flood Risk from Reservoirs (© Crown 

Copyright) 
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 Canal Flooding 

4.5.1 The Manchester Ship Canal is located approximately 1km to the northwest of the site.  

4.5.2 The canals are identified in the SFRA as not generally posing a direct flood risk as they are a controlled 

water body. Therefore, the residual risk of canal flooding is usually associated with lower probability 

events such as overtopping and/or the breaching of embankments. 

4.5.3 Given the above information, it is considered that there is low risk of canal flooding to the site. 

 Groundwater Flooding 

4.6.1 According to Manchester City Council SFRA, states that it does not consider groundwater flooding to 

be a significant issue in its administrative boundary, as there is no historic evidence to suggest that 

groundwater flooding is an issue worth further investigation. 

4.6.2 The site is not shown to be within an area at risk of groundwater flooding according to the groundwater 

flooding map shown within the Governments online ‘Magic’ maps website.  

4.6.3 At the time this report was written no intrusive ground investigation works had taken place or been 

published; therefore, site specific groundwater depths have not been confirmed.  

4.6.4 Based on the current information it is overall assumed that the site is at a low risk of groundwater 

flooding.  

 Public Sewers or Highway Drainage Flooding (Infrastructure Failure) 

4.7.1 There are no highway drains recorded within the site. It is likely that there will be localised highway 

drainage surrounding the site (such as gullies and connections).  

4.7.2 There are also public sewers in the vicinity of the site.  

4.7.3 United Utilities and Manchester City Council have not provided any records of flooding to the site or the 

vicinity. 

4.7.4 United Utilities Water and Manchester City Council maintain their drainage assets within the vicinity of 

the site, if any, the risk of flooding to the proposed development site from public sewers or highway 

drainage is considered as low.  

4.7.5 As the lower ground level of the building will be set below existing external levels, the proposed drainage 

infrastructure connecting to the public sewer network will include non-return valves or potentially a pump 

chamber to eliminate any flood risk from sewer flooding. 
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 Surface Water Flooding to the site 

4.8.1 Surface water flooding can be caused when rainwater during extreme rainfall events does not drain 

away through the normal drainage system or soak into the ground with flooding occurring, principally 

from manholes and gullies. Surcharging sewers can result in overland flows which if originating at a 

higher elevation than a development site can potentially pose a flood risk. 

4.8.2 From the UK Government’s Flood Risk from Surface Water (extent of flooding) map; 

• Where a site is located in a dark blue shaded zone, this indicates that the site is at high risk of 

flooding, where flooding occurs as a result of rainfall with a greater than 1 in 30 (3.3%) chance 

in any given year. 

• Where a site is located in a mid-blue shaded zone, this indicates that the site is at medium risk 

of flooding, where flooding occurs as a result of rainfall of between 1 in 100 (1%) and 1 in 30 

(3.3%) chance in any given year. 

• Where a site is located in a light blue shaded zone, this indicates that the site is at low risk of 

flooding, where flooding occurs as a result of rainfall of between 1 in 1000 (0.1%) and 1 in 100 

(1%) chance in any given year. 

• Where a site is located in a clear (unshaded) area; this indicates that the site is at very low risk 

of flooding, where flooding occurs as a result of rainfall with less than 1 in 1000 (0.1%) chance 

in any given year. 

4.8.3 The extent of flooding to the site from surface water is indicated in Figure 5 and it can be seen that the 

site is fully located in an area classified as being at ‘Very Low’ risk of flooding from surface water. 

4.8.4 Considering the above information, the risk of surface water flooding to the site is considered low. The 

area around the site is also generally identified as being at very low risk from surface water flooding. 

Therefore, the usual mechanisms by which surface water could pose a risk to the site (i.e. overland 

flow) are restricted.  There appears to be a shallow flow route along Withington Road to the south of 

the site in a northerly direction.  As Withington Road is at a lower level than the development site the 

risk of this flooding impacting the site is low.  
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Figure 5: Risk of Flooding from Surface Water - Extent of Flooding 

 Surface Water Flooding from the site 

4.9.1 Developers are responsible for ensuring that new development does not increase the flood risk 

elsewhere. Where new development is proposed, the proposed surface water drainage network shall 

be designed to not flood for the critical 1 in 30-year storm event and flood water generated up to the 

critical 1 in 100-year plus climate change storm event shall be constrained within areas on site so as 

not to cause damage to buildings, essential services or adjoining developments and services. 

4.9.2 The development has the potential to increase flood risk where additional run-off from proposed paved 

areas and building roofs are discharged freely into the downstream drainage network. It is therefore 

encouraged to propose permeable areas, landscaping areas and incorporate sustainable drainage 

features utilising infiltration or attenuation to satisfy local and national guidance. 

4.9.3 An assessment of the proposed surface flows is carried out within the drainage strategy in Section 6 of 

this report. 

4.9.4 Overall, the surface water flooding from the site to surrounding areas is considered very low. 
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 Historical Flooding 

4.10.1 No historic records of flooding for the site were received at the time of writing this report. 

 Summary of Flood Risk 

4.11.1 From the evidence collated and subsequent negotiations the main types of flooding that may apply to 

the proposed development site are as follows, but all area considered to be “very low risk”: 

• Fluvial flooding  

• Groundwater flooding 

• Surface water flooding to the site 

• Surface water flooding off site. 
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 Mitigation 

 Fluvial Flood Mitigation 

5.1.1 The site is shown by the Environment Agency Flood Map for Planning to be located in Flood Zone 1 

and on the very periphery of Flood Zone 2. The exact source of this flood risk is unknown but would 

assume to be from the culverted Longford Brook. 

Floor Levels 

5.1.2 The site has been assessed based on the land use classification and checked for residual risk during 

the 1 in 1000-year event.   

5.1.3 Although no specific flood data has been obtained from the EA, the proposed lower ground floor level 

will be set at 29.041m AOD.  This is circa 500mm lower than the ground levels to Whitby Avenue to the 

west and 900mm lower than the ground levels to Withington Road to the east.   

5.1.4 However, the peak flood levels shown on the EA maps only reach the channel line of the Withington 

Road highway.  As the ground rises up beyond this towards the development building, there is no risk 

of water reaching the building and thus these slightly lower finished floor levels.    

5.1.5 During Construction, health and safety measures will be required to ensure the safe working area due 

to the flood zone classification. It is recommended that a Construction and Environmental Management 

Plan (CEMP) should include as a minimum; the evacuation procedures, safe refuge locations, 

evacuation/safe refuge routes, responsible personnel, flood warning codes and emergency services 

contact details. 

 Groundwater Flood Mitigation 

5.2.1 Groundwater flooding tends to be more persistent than other sources of flooding, typically lasting for 

weeks or months rather than hours or days. Groundwater flooding does not generally pose a significant 

risk to life due to the slow rate at which the water level rises; however, it can cause significant risk to 

property. 

5.2.2 Generally, the site has a potential for groundwater flooding for lower lying properties set below the 

ground level. 

5.2.3 As the proposed development includes for a slightly reduced lower ground floor level, these areas will 

be fully tanked to prevent any residual risk. 

5.2.4 Furthermore, the site-specific site investigation report will monitor the ground water levels over a period 

of time.  This will inform on any further mitigation measures that may need to be put into place. 
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5.2.5 External ground levels across the site should fall away from the proposed buildings and ensure that the 

creation of low points is avoided (other than those used intentionally for drainage features) in order that 

in the unlikely event of groundwater flooding, the flood water is safely routed away from the buildings 

on site. 

5.2.6  Providing the above mitigation measures were imposed, the risk from groundwater flooding would 

therefore be considered low post development. 

 Surface Water Flooding to the site Mitigation 

5.3.1 The UK Government Long Term Flood Risk Assessment surface water flood maps indicate that the site 

is at very low to low risk of surface water flooding. However, the site topography is likely to be partially 

reprofiled as part of the development proposals. Therefore, measures outlined in this section are 

recommended in order to ensure that the risk of surface water flooding to the post-development site 

shall not be increased and shall be reduced where possible. 

5.3.2 Section 4.8 of the report confirms that the risk of surface water flooding to the site is generally 

considered very low, however, to ensure that the ‘very low’ risk can be maintained through development 

it is recommended that proposed external ground levels across the site should fall away from the 

proposed buildings in a manner which does not create low points where water might collect 

unintentionally. This will ensure that any surface water will not flow towards the proposed buildings. The 

proposed surface water drainage network shall be designed to accommodate flows generated from 

within the site. 

5.3.3 It is assumed that the surface water drainage outside of the site boundary will be subject to the relevant 

drainage authority’s regular drainage maintenance schedule. 

5.3.4 Providing the above measures are implemented the flooding risk to the development site from surface 

water is therefore considered low post development. 

 Surface Water Flooding from the site Mitigation 

5.4.1 Developers are responsible for ensuring that new development does not increase the flood risk 

elsewhere. Any new development site drainage should be designed in accordance with current best 

practice to provide adequate capacity not to flood for the critical 1 in 30-year storm event and flood 

water generated from up to the critical 1 in 100-year plus climate change storm event shall be 

constrained within the areas on site so not to cause damage to buildings, essential services, or adjoining 

developments & services. 

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

intensities which should be applied to new developments.  Rather than nationwide allowances, each 

area will have its own peak rainfall allowances.  In the case of the Whalley Range area, this is the Irwell 
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Management Catchment peak rainfall allowances.   Table 6 demonstrates the climate change 

allowances with central and upper end allowances being considered. 

 

Table 6: (Extract Environment Agency Guidance) Peak Rainfall Intensity Allowance in small 
and urban catchments 
 

5.4.3 Based on the nature of the development, a lifespan in excess of 100 years is anticipated. Therefore, 

the potential climate change allowance for the 2070’s ranges between 30% for the central allowance 

and 45% for the upper end allowance. As such, an allowance of 45% for climate change on peak rainfall 

intensity will be included in calculations. 

5.4.4 In following the standard hierarchy of drainage solutions, consideration should firstly be given to the 

discharge of surface water runoff by sustainable methods such as infiltration. 
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5.4.5 Section 6 reviews the surface water discharge options and based on the available desk top information 

it is proposed that the preferred method of surface water disposal would be infiltration to the underlying 

sands and gravels.  

5.4.6 To minimise localised flooding within the site, the drainage design should ensure that gullies, drainage 

channels and drains are all suitably sized to accommodate peak storm flows. Also, all inlet features 

should have suitably sized sumps to catch silts and should be subject to a documented routine 

maintenance and cleansing regime. 

5.4.7 Flood water exceedance routes should be identified, both on and off site. 

5.4.8 For any sustainable drainage systems employed in the development, an appropriate management and 

maintenance plan for the sustainable drainage system for the lifetime of the development should be 

submitted which should include: 

• Any arrangements for adoption by an appropriate public body or statutory undertaker, 

management, and maintenance by a Residents’ Management Company 

• Arrangements concerning appropriate funding mechanisms for its on-going maintenance of all 

elements of the sustainable drainage system (i.e. inspections, regular maintenance) 

• Means of access for maintenance and easements where applicable 

5.4.9 Assuming that the proposed drainage system is designed to provide adequate capacity, and that the 

private and adopted sewers will be maintained by their adopted authority, it can be assumed risk of 

flooding from blockage or overloading is minimal. 

5.4.10 The final design of the drainage networks shall be in accordance with the legislation set by the 

Environment Agency, Manchester City Council and United Utilities. 
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 Drainage Strategy 

 Existing Drainage 

6.1.1 The records indicate that the following public sewers are located surrounding the development site: 

• A 300mm diameter combined sewer is identified beneath Withington Road to the east of the site 

flowing south.   

• A 225mm diameter combined sewer exists to the west of the site beneath Whitby Avenue flowing 

west. 

• All other sewers within the vicinity of the site are combined only with no surface water sewers in 

close proximity.  

6.1.2 No further public sewers are observed within or in the vicinity of the proposed site. 

6.1.3 No formal surveys of the existing private drainage have been undertaken. However, given the presence 

of existing buildings and manholes identified on the topographical survey, it is clearly evident that the 

Community Centre building had a positive connection for both foul and surface water drainage to the 

combined sewer in Withington Road.    

 Proposed Foul Water Drainage 

6.2.1 A separate foul and surface water system is proposed. 

6.2.2 The foul drainage from the development will comprise of downpipes collected by new private foul 

drainage network around the proposed building, which will connect into the existing combined sewer 

network within Withington Road via an existing connection. 

6.2.3 The proposed internal above ground drainage arrangement is not yet available therefore proposed 

discharge rates are not confirmed. 

6.2.4 A Section 106 Agreement with United Utilities will be agreed as part of the works.  

6.2.5 The proposed drainage strategy is enclosed in Appendix D. 

 Proposed Surface Water Drainage 

6.3.1 Any new development site drainage should be designed in accordance with current best practice to 

provide adequate capacity not to flood for the critical 1 in 30-year storm event and flood water generated 

for up to the critical 1 in 100-year plus climate change (defined as a 45% increase in rainfall intensity 

for this development site) storm event shall be constrained within the areas on site so not to cause 

damage to buildings, essential services or adjoining developments and services. 
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6.3.2 In following the standard hierarchy of drainage solutions, consideration should firstly be given to the 

discharge of surface water runoff by sustainable methods such as infiltration. 

Infiltration 

6.3.3 The BGS Geology Report identifies that the superficial deposits under the site are Glaciofluvial Sheet 

deposits as Sand and Gravel. The bedrock is identified as Wilmslow Sandstone Formation – Sandstone. 

6.3.4 The site is not located within a Groundwater Source Protection Zone. 

6.3.5 Based on the underlying geology, infiltration is potentially viable, subject to detailed BRE 365 infiltration 

testing and groundwater monitoring.  

6.3.6 In order to comply with Building Regulations, there may be a requirement to offset any infiltration 

components by 5m from any structure. Therefore, some of the proposed permeable paving may be 

designed as non-infiltration. Any runoff draining into this sub-base would be conveyed through the sub-

base until it reaches a point at which infiltration is possible. 

 Watercourse 

6.3.7 The Manchester Ship Canal and culverted Longford Brook are both located over 1km from the 

development site to the north. Given the distance to the watercourse and requirement to cross third 

party land for a connection. A connection to the watercourse is not deemed viable.  

Surface Water Sewer 

6.3.8 There are no dedicated surface water public sewers in the vicinity of the site. Therefore, the connection 

to a surface water sewer is not a possible option. 

Combined Water sewer 

6.3.9 There are various combined sewers in the vicinity of the site. It is considered that the UU combined 

sewer in Withington Road collects surface water runoff also from the current development site.   

6.3.10 It is noted that should the infiltration be found not to be suitable then the worst-case scenario is for the 

site to drain to the combined sewer passing through the site at restricted rates.  

6.3.11 The restricted rate would be a hybrid greenfield/ brownfield urban calculation, as part of the existing site 

has a positive drainage connection to the existing sewer network. The final discharge rate is subject to 

agreement with the LLFA and United Utilities. The LLFA may require the site to be restricted to fully 

greenfield rates. 

6.3.12 Table 5 summarises the options for surface water disposal. 

  



CUR 136 Withington Road, Whalley Range, Manchester   

Flood Risk Assessment and Drainage Strategy  

 

Rev V04 | Copyright © 2024 Curtins Consulting Ltd   

  

Surface Water Disposal Potential Description 

Infiltration ✔ Based on the underlying geology, infiltration at 

this time is deemed a viable option subject to 

infiltration testing and groundwater monitoring.   

Watercourse ✘ The closest watercourse is over 1km away and a 

connection would require crossing third party 

land. Therefore, this is not a viable option.  

Surface Water Public Sewer ✘ There are other suitable options which take 

precedence. 

Combined Public Sewer ✘(✔*) There are other suitable options which take 

precedence.   

* Would only be considered as an option if 

following testing the ground was deemed to be 

not suitable for infiltration 

 

Table 5: Surface Water Disposal 

 

6.3.13 The surface water drainage for the development is proposed to discharge the roof water to ground via 

soakaways and permeable paving for the new access road.    

6.3.14 It is recommended that sustainable methods of attenuation are implemented. The strategy currently 

proposes for a geoceullular infiltration tank beneath the access road to discharge the roof water and is 

designed for the 100-year plus a 45% allowance for climate change.   

6.3.15 The infiltration tank is designed in line with the requirements of Ciria C753 Chapter 25. Infiltration from 

the base of the tank has been ignored, to account for siltation. 

6.3.16 A Factor of Safety of 5 has been utilised for the tank design, in accordance with table 25.2 of Ciria C753. 

This is based on a drained area > 1000m2, with minor consequences of failure. 

6.3.17 The design of the tank indicates achieving a half-drain time of 24-hours for the tank would result in an 

extremely large attenuation tank. In line with the recommendations of C753, as the tank is designed for 

the 1:100 + climate change event, it is considered appropriate to allow for a longer half-empty time. An 
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assessment of the 1:30-year drainage shows that the tank is 53% utilised in the critical event. Therefore, 

it is considered that this provides sufficient capacity for a consecutive rainfall event. This requires 

agreement with the LLFA.  

6.3.18 The remaining surface areas will be constructed in permeable surfacing, which is a Type A permeable 

paving construction, which is designed to fully infiltrate. 

6.3.19 The proposed drainage strategy for the site has been included within Appendix D. 

6.3.20 The preliminary surface water calculations have been included within Appendix E. 

6.3.21 Surface water run-off from hard paved areas at risk of contamination should receive water quality 

treatment. Access roads are considered as a low hazard in terms of contamination and infiltration will 

be incorporated. Figure 6 illustrates the pollution hazard indices for different land use classifications 

from The CIRIA SuDS Manual C753 (2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Pollution Hazard Indices for Land Use Classification (Table 26.2 the CIRIA SuDS 

Manual 2015)  
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6.3.22 Figure 7 illustrates the SuDS Component mitigation indices from The CIRIA SuDS Manual C753 (2015). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Indicative SuDS Mitigation Indices (Table 26.3 the CIRIA SuDS Manual 2015) 

6.3.23 The selection of treatment should ensure that the SuDS mitigation component index (Figure 7) exceeds 

the pollution hazard index (Figure 6). Treatment could be provided using a combination of sustainable 

methods. Where two stages of treatment are required, the second stage of treatment should account 

for reduced performance due to lower inflows; therefore 0.7 (mitigation index) should be used. 

6.3.24 Pollution protection is provided within the drainage system in the form of permeable paving and a filter 

chamber prior to outfall into the soakaways (Naylor Smart Filter) to provide a stage of treatment.  

6.3.25 As the development site encompasses a large roof area, no formal treatment is deemed necessary.  

6.3.26 The proposed drainage strategy is enclosed in Appendix D. 

6.3.27 The final design of the drainage networks shall be in accordance with the legislation set by the 

Environment Agency, Manchester City Council and United Utilities.  
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 SuDS Considerations 

6.4.1 In accordance with the National Planning Policy Framework (NPPF) a sustainable drainage system 

(SuDS) should be provided unless demonstrated to be inappropriate. The following options have been 

considered for the site: 

Infiltration Systems:  

6.4.2 Systems such as soakaways were considered as part of the surface water management strategy. The 

ground conditions indicate sands and gravels beneath the site. Therefore, infiltration systems are 

potentially suitable for the site. 

Green/Blue roofs:  

6.4.3 Green/Blue roofs are not considered viable due to the pitch roof configuration. 

Swales, Wetlands and Attenuation Ponds: 

6.4.4 Due to the nature of the site and the limited space available, pre-treatment steps and retention systems 

such as swales, wetlands and ponds are not considered suitable for the site due to their space 

requirements.  

Permeable Paving  

6.4.5 The landscape design is not yet developed, however permeable paving will be incorporated to the new 

access road and through development of the landscaping plan area of hard landscaping.  

Rain Gardens and Drained Soft Landscaping 

6.4.6 The landscape design is not yet developed, however where opportunity allows use of the soft 

landscaped, this will be considered further. 

SuDS Conclusion  

6.4.7 The development will seek to include where possible: 

• Soft landscaping SuDS features. 

• Areas of permeable paving. 

• Infiltration tank for the new building.   
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 Maintenance 

7.0.1 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. 

7.0.2 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. 

7.0.3 Where sewers and SuDS features are offered for adoption, the adopting authority will have their own 

maintenance strategy in place. 

7.0.4 The surface water network has been designed to accommodate the 1 in 100-year storm rainfall event 

plus an allowance for climate change particular to the requirements of the site. It may be that the 

exceedance flows above the 1 in 30-year storm rainfall event are stored within the site partially above 

ground, on non-habitable external landscaping, parking, or other space. As the flows are generally being 

attenuated on site and within SuDS features there will be a period of time after storm events where the 

network is still partially or fully surcharged and is draining down. Where this surcharging is still present 

after 48hrs appropriate action should be taken as noted in this section. 

7.1 Components 

7.1.1 The following components have been included within the drainage design for the proposed 

development: 

• Pipes 

• Gullies 

• Infiltration Tank 

• Permeable Paving 

7.1.2 The maintenance strategy should be implemented to ensure the drainage network is cleaned regularly 

and the routine maintenance and cleansing regime should be documented. 

7.1.3 Maintenance of the drainage network will be the responsibility of a management company / property 

owners. 

7.1.4 It is recommended that the drainage system is inspected as a minimum twice a year, with the system 

also being inspected after any major storm event. 

7.1.5 Significant sediment deposition is likely in areas used for storage, so a post clean-up operation may be 

required including the removal of litter, vegetation, sewerage debris and larger objects. 
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7.1.6 Long-term management practices include monthly sweeping of external paved areas. The sweeping 

program will remove sand and contaminants directly from paved surfaces before they become mobilised 

during storm events and transported to the drainage system. 

7.1.7 During the winter months, drainage features such as gullies and channels should be cleared of ice, 

snow, debris, or litter. 

7.1.8 Sediment/material removal should be undertaken in consultation with the environmental regulator to 

confirm appropriate protocols; especially where run-off is taken from potentially contaminated areas 

such as the filter drains and the upstream/downstream chambers. 

7.2 Inspection, Manhole and Catchpit Chambers 

7.2.1 Access points have been located at the head of each run, at a change in direction and at a change of 

pipe size in accordance with Building Regulations Part H. 

7.2.2 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 from the Maintenance Manager prior to any access. 

7.3 Pipes 

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

manufacture’s recommendations should be followed. Regardless of the product used, the pipes will 

be fully compliant with the Curtins drainage specification. 

7.3.2 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. 

7.3.3 Access for maintenance is provided through access chambers and manholes. 

7.3.4 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 Frequency 

Monitoring (to be undertaken more 

regularly within the first year of 

operation and adjusted as 

required). 

Initial Inspection should be 

provided as post construction 

CCTV survey. 

N/A 

Regular maintenance\ inspection Inspect for evidence of poor 

operation via water level in 

chambers. If required, take 

remedial action. 

3-monthly, 48 hours after large 
storms. 

Check and remove large 

vegetation growth near pipe 

runs. 

Monthly or as required 

Remedial Action Rod through poorly performing 

runs as initial remediation. 

As required. 

If continued poor performance jet 

and CCTV survey poorly 

performing runs. 

As required. 

Seek advice as to remediation 

techniques suitable for the type of 

performance issue and location. 

As required If above does not 

improve performance. 

 

7.4 Gullies 

7.4.1 Channels and gullies should be inspected and cleaned in accordance with the manufacturer’s details. 

Channel units can be cleaned through the use of a high-pressure hose; this can be fed into the channel 

system through access units strategically placed along the channel run. The throat section of channel 

units should be kept clear at all times to ensure uninterrupted flow of surface water into the drainage 

channel and any debris within the throat should be removed. 

7.4.2 Locking bolts should be replaced and sufficiently tightened, taking care that the bolt heads do not stand 

above the top surface of the cover or grate. If covers are allowed to move within their frame, this may 

cause damage to the frame or seating. 
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7.4.3 Sediment\material removal should be undertaken in consultation with the environmental regulator to 

confirm appropriate protocols; especially where run-off is taken from potentially contaminated areas 

such as the car park channels. 

 

Maintenance Schedule Required Action Frequency 

Monitoring (to be undertaken more 

regularly within the first year of 

operation and adjusted as 

required). 

Initial Inspection. Half yearly and after large 
storms. 

Regular maintenance\ inspection Litter and debris removal Monthly or as required. 

Check and remove large 

vegetation growth near gully 

gratings. 

Monthly or as required 

Inspect for evidence of poor 

operation and/or weed growth. If 

required, take remedial action. 

Inspect silt accumulation rates 

and establish appropriate 

brushing frequencies. Silt can 

also be caused by adjacent 

landscaping areas which should 

be reprofiled to provide a flat 

area or berm adjacent to the 

paving. 

3-monthly, 48 hours after large 

storms. 

Remedial Action Inspect sumps and outlet pipes 

and rod through poorly 

performing channels and outlets 

as initial remediation. 

As required. 

•  

•  

7.5 Infiltration Tanks 

7.5.1 The infiltration tank is currently specified as a geocellular unit, which are wrapped in a geotextile blanket 

to allow the water to permeate into the underlying sands and gravels. 
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7.5.2 The geocellular units and geotextile are proprietary products and therefore manufacturer’s 

recommendations should also be taken into consideration. 

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

manhole chambers downstream of the tank. 

7.5.4 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 Frequency 

Monitoring (to be undertaken more 

regularly within the first year of 

operation and adjusted as 

required). 

Inspect/check all inlets, outlets, vents, 

and overflows to ensure that they are in 

good condition and operating as 

designed. 

Survey inside of the tank for sediment 

build-up and remove if necessary. 

Annually 

Regular maintenance\ inspection 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 

For systems where rainfall infiltrates into 

the tank from above, check the surface 

of filter for blockages by sediment, 

algae, or other matter; remove and 

replace surface infiltration medium as 

required. 

Annually. 

Remove sediment from pre- treatment 

structures. 

Annually (or as required 

after heavy rainfall 

events) 

Remedial Actions Repair/rehabilitation of inlets, 

outlets, and overflows. 

As required. 
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7.6 Porous Paved Area 

7.6.1 Permeable surfacing enables any water landing on the surface to infiltrate directly to ground at source, 

thus acting close to a permeable surface. 

7.6.2 Regular inspection and maintenance are important for the effective operation of the permeable surfacing 

to allow it to work efficiently through its design life. 

Maintenance schedule Required action Typical frequency 

Regular Maintenance Brushing and vacuuming (standard 

cosmetic sweep over whole 

surface)  

Once a year, after autumn leaf 

fall, or reduced frequency as 

required, based on site-specific 

observations of clogging or 

manufacturer’s recommendations 

– pay particular attention to areas 

where water runs onto pervious 

surfaces from adjacent 

impermeable areas as this are 

most likely to collect the most 

sediment. 

Occasional Maintenance Stabilise and mow contributing and 

adjacent areas. 
As required 

Removal of weeds or management 

using glyphosate applied directly 

into the weeds by an applicator 

rather than spraying 

As required – once per year on 

less frequently used pavements. 

Remedial Actions Remediate any landscaping which, 

through vegetation maintenance or 

soil slip, has been raised to within 

50mm of the level of the surface. 

As required 

Remedial works to any 

depressions, rutting and cracked 

considered detrimental to the 

structural performance or a hazard 

to users, and replace lost jointing 

material 

As required 

Rehabilitation of surface and upper 

substructure by remedial sweeping. 

Every 10 to 15 years or as 

required (if infiltration 
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performance is reduced due to 

significant clogging) 

Monitoring Inspect for evidence of poor 

operation and/or weed growth.  

-if required, take remedial action 

Three-monthly, 48 hours after 

large storms in the first six 

months 

Inspect silt accumulation rates and 

establish appropriate brushing 

frequencies. 

Annually 

Monitor inspection chambers Annually 
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Appendix A 

Proposed Architect’s Plans 
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Appendix B 

Topographical Survey 
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Appendix C 

Environment Agency Flood Map for Planning 
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CELLULAR INFILTRATION ATTENUATION TANK
PROVIDING 102m³ STORAGE (67m³ x 1.6m DEEP WITH
0.95 VOID RATIO FOR THE 100 YEAR + 45% CLIMATE
CHANGE EVENT.
TO BE DESIGNED AND CONSTRUCTED IN LINE WITH
MANUFACTURERS RECOMMENDATIONS TO SUIT
LOADING AND GROUND CONDITIONS.
BASED ON INFILTRATION RATE OF 2.8x10-5 m/s AND
FoS OF 5.
SUBJECT TO SOAKAWAY TESTING IN ACCORDANCE
WITH BRE 365.

EXACT LOCATION OF NEW OUTFALL
CHAMBER REQUIRES COORDINATION

WITH  EXISTING SERVICES.  INVERT
LEVEL TO BE DETERMINED PRIOR TO

WORKS COMMENCING.

EX 150Ø COMBINED DRAIN>>

PERMEABLE PAVING
PERMEABLE PAVING TO BE SYSTEM
A (FULL INFILTRATION TO GROUND).
SUBJECT TO SOAKAWAY TESTING IN
ACCORDANCE WITH BRE 365

PERMEABLE PAVING IN PARKING BAYS
TO BE NON-INFILTRATION. SUB-BASE

TO DRAIN TO INFILTRATION ZONE.

SHORT SECTIONS OF PIPE REQUIRED
TO PASS THROUGH ROUTE
PROTECTIONS ZONE. DETAILS TO BE
AGREED WITH ABOROCULTURALIST

KEY:

SITE BOUNDARY, TAKEN FROM ARCHITECT'S
DRAWING A686_P_003A

EXISTING PUBLIC COMBINED SEWER

EXISTING COMBINED WATER DRAINAGE

OUTLINE FOUL WATER DRAINAGE

OUTLINE SURFACE WATER DRAINAGE

PROPOSED CELLULAR ATTENUATION/
SOAKAWAY TANK

PROPOSED PERMEABLE SURFACING
(INFILTRATION)

PROPOSED PERMEABLE SURFACING
(INFILTRATION)

ROOT PROTECTION ZONE

P01 ISSUED FOR INFORMATION 09/08/22 PG AR
P02 UPDATED IN LINE WITH REVISED SITE PLAN 19/04/24 ATL AR

P03 INFILTRATION TANK ADDED, DRAINAGE LAYOUT
AMENDED 22/04/24 ATL AR
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1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
RELEVANT  ARCHITECTS AND ENGINEERS DRAWINGS AND
SPECIFICATIONS.

2. DESIGN BASED ON TOPOGRAPHICAL SURVEY AND CCTV SURVEY
INFORMATION AVAILABLE AT THE TIME OF DESIGN.

3. ALL EXISTING SEWERS, CONNECTIONS, PIPE SIZES AND INVERT
LEVELS TO BE CONFIRMED BY CONTRACTOR PRIOR TO
COMMENCEMENT OF WORKS TO ENSURE CONNECTIVITY. ANY
VARIANCE FROM THE INFORMATION SHOWN SHOULD BE REPORTED
TO THE ENGINEER FOR REVIEW.

4. DO NOT SCALE THIS DRAWING. ANY AMBIGUITIES, OMISSIONS AND
ERRORS  ON DRAWINGS SHALL BE BROUGHT TO THE ENGINEERS
ATTENTION  IMMEDIATELY. ALL DIMENSIONS MUST BE
CHECKED / VERIFIED ON SITE.

5. ALL DIMENSIONS ARE IN METRES AND LEVELS IN METRES ABOVE
ORDNANCE DATUM UNLESS OTHERWISE NOTED.

6. WHERE EXISTING DRAINAGE IS BEING USED, ALLOWANCES SHOULD
BE MADE TO REMEDIATE THIS DRAINAGE IN LINE WITH AVAILABLE
CCTV SURVEY INFORMATION. IF NO SURVEY IS AVAILABLE, IT IS
ADVISED TO OBTAIN ONE PRIOR TO COMMENCEMENT OF WORKS.

7. ALL EXISTING SERVICES TO BE LOCATED PRIOR TO
COMMENCEMENT OF ANY DRAINAGE WORKS, AND WHERE
NECESSARY PROTECTION OR DIVERSIONS TO BE UNDERTAKEN TO
AVOID CONFLICT WITH THE PROPOSED WORK.

8. ALL RAINWATER AND FOUL POP UPS LOCATIONS AND SIZES
INDICATIVE ONLY AND TO BE CONFIRMED BY THE ARCHITECT AND
M&E ENGINEER.

9. COVER LEVELS, GULLY POSITIONS, AND BUILDINGS LOCATION ARE
APPROXIMATE AND SHALL BE CONFIRMED BY ARCHITECT/
LANDSCAPE ARCHITECT.

10. ALL PIPE DIAMETERS GIVEN ARE NOMINAL INTERNAL PIPE
DIAMETERS. THESE ARE TO BE CONFIRMED ONCE A DETAILED
CAPACITY CHECK HAS BEEN UNDERTAKEN AT A LATER DESIGN
STAGE.

11. OUTFALL CONNECTION(S) SUBJECT TO AGREEMENT WITH THE
APPROVING AUTHORITY.

OTHER DISCIPLINE DRAWING REFERENCES

THE DESIGN OF THIS SCHEME HAS BEEN DESIGNED IN
ACCORDANCE WITH THE BELOW DRAWINGS AND
INFORMATION.

SURVEY INFORMATION:
· REF S9652 BY HAYDOCK & TODD DATED FEB 2020

ARCHITECT'S DRAWINGS:
· A686_P_003A REV A PROPOSED SITE PLAN

DESIGN PHILOSOPHY

SURFACE WATER DESIGN
THE DESIGN PROVIDES CAPACITY UP TO THE 100 YEAR + 45% CLIMATE CHANGE

BASED ON GEOLOGY, INFILTRATION IS CONSIDERED POTENTIALLY VIABLE,
SUBJECT TO BRE 265 TESTING & GROUNDWATER MONITORING.

IF INFILTRATION TESTING RESULTS SHOW THAT INFILTRATION IS NOT VIABLE, A
DISCHARGE TO THE PUBLIC COMBINED SEWER IN WITHINGTON ROAD WILL BE
REQUIRED. FLOW RATE TO BE AGREED WITH THE LLFA AND UU

APPROXIMATE ATTENUATION/ SOAKAWAY REQUIREMENTS:
TOTAL VOLUME: 102m³

FOUL WATER DESIGN
FW PEAK FLOW RATETO BE CONFIRMED PROVIDED BY M&E DESIGNERS.

OUTFALL: PRIVATE FOUL WATER SEWER INTO AN EXISTING PUBLIC FOUL
WATER SEWER

S106 AGREEMENT WITH UNITED UTILITIES IS REQUIRED.
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Curtins Page 1
Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 30yr ... Checked by
Innovyze Source Control 2018.1.1

Summary of Results for 30 year Return Period

©1982-2018 Innovyze

Half Drain Time : 1892 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 27.848 0.248 0.1 15.8 O K
30 min Summer 27.927 0.327 0.1 20.8 O K
60 min Summer 28.011 0.411 0.2 26.2 O K

120 min Summer 28.101 0.501 0.2 31.9 O K
180 min Summer 28.154 0.554 0.2 35.2 O K
240 min Summer 28.191 0.591 0.2 37.6 O K
360 min Summer 28.239 0.639 0.2 40.7 O K
480 min Summer 28.271 0.671 0.3 42.7 O K
600 min Summer 28.294 0.694 0.3 44.2 O K
720 min Summer 28.310 0.710 0.3 45.2 O K
960 min Summer 28.330 0.730 0.3 46.5 O K

1440 min Summer 28.346 0.746 0.3 47.5 O K
2160 min Summer 28.358 0.758 0.3 48.2 O K
2880 min Summer 28.361 0.761 0.3 48.4 O K
4320 min Summer 28.353 0.753 0.3 47.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 66.235 0.0 38
30 min Summer 43.716 0.0 51
60 min Summer 27.653 0.0 80

120 min Summer 17.008 0.0 138
180 min Summer 12.671 0.0 196
240 min Summer 10.239 0.0 254
360 min Summer 7.537 0.0 372
480 min Summer 6.064 0.0 490
600 min Summer 5.120 0.0 610
720 min Summer 4.458 0.0 728
960 min Summer 3.580 0.0 964

1440 min Summer 2.625 0.0 1242
2160 min Summer 1.922 0.0 1604
2880 min Summer 1.539 0.0 2000
4320 min Summer 1.125 0.0 2820
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Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 30yr ... Checked by
Innovyze Source Control 2018.1.1

Summary of Results for 30 year Return Period

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

5760 min Summer 28.336 0.736 0.3 46.9 O K
7200 min Summer 28.315 0.715 0.3 45.5 O K
8640 min Summer 28.293 0.693 0.3 44.1 O K

10080 min Summer 28.271 0.671 0.3 42.7 O K
15 min Winter 27.878 0.278 0.1 17.7 O K
30 min Winter 27.966 0.366 0.1 23.3 O K
60 min Winter 28.061 0.461 0.2 29.3 O K

120 min Winter 28.161 0.561 0.2 35.7 O K
180 min Winter 28.221 0.621 0.2 39.5 O K
240 min Winter 28.262 0.662 0.2 42.2 O K
360 min Winter 28.317 0.717 0.3 45.6 O K
480 min Winter 28.354 0.754 0.3 48.0 O K
600 min Winter 28.380 0.780 0.3 49.7 O K
720 min Winter 28.399 0.799 0.3 50.9 O K
960 min Winter 28.423 0.823 0.3 52.4 O K

1440 min Winter 28.440 0.840 0.3 53.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

5760 min Summer 0.900 0.0 3640
7200 min Summer 0.756 0.0 4472
8640 min Summer 0.656 0.0 5272

10080 min Summer 0.582 0.0 6056
15 min Winter 66.235 0.0 38
30 min Winter 43.716 0.0 51
60 min Winter 27.653 0.0 78

120 min Winter 17.008 0.0 136
180 min Winter 12.671 0.0 192
240 min Winter 10.239 0.0 250
360 min Winter 7.537 0.0 366
480 min Winter 6.064 0.0 482
600 min Winter 5.120 0.0 596
720 min Winter 4.458 0.0 710
960 min Winter 3.580 0.0 934

1440 min Winter 2.625 0.0 1350
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Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 30yr ... Checked by
Innovyze Source Control 2018.1.1

Summary of Results for 30 year Return Period

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

2160 min Winter 28.447 0.847 0.3 53.9 O K
2880 min Winter 28.445 0.845 0.3 53.8 O K
4320 min Winter 28.421 0.821 0.3 52.3 O K
5760 min Winter 28.388 0.788 0.3 50.2 O K
7200 min Winter 28.354 0.754 0.3 48.0 O K
8640 min Winter 28.320 0.720 0.3 45.8 O K

10080 min Winter 28.288 0.688 0.3 43.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

2160 min Winter 1.922 0.0 1672
2880 min Winter 1.539 0.0 2136
4320 min Winter 1.125 0.0 3036
5760 min Winter 0.900 0.0 3920
7200 min Winter 0.756 0.0 4760
8640 min Winter 0.656 0.0 5616

10080 min Winter 0.582 0.0 6376
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Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 30yr ... Checked by
Innovyze Source Control 2018.1.1

Rainfall Details

©1982-2018 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.370 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.128

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.014 8 12 0.040 16 20 0.014
4 8 0.027 12 16 0.027 20 24 0.006
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Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 30yr ... Checked by
Innovyze Source Control 2018.1.1

Model Details

©1982-2018 Innovyze

Storage is Online Cover Level (m) 30.000

Cellular Storage Structure

Invert Level (m) 27.600
Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.10080

Safety Factor 5.0
Porosity 0.95

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

0.000 67.0 67.0 1.610 0.0 174.2
1.600 67.0 174.2



Curtins Page 1
Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 100yr... Checked by
Innovyze Source Control 2018.1.1

Summary of Results for 100 year Return Period (+45%)

©1982-2018 Innovyze

Half Drain Time : 1892 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 28.064 0.464 0.2 29.6 O K
30 min Summer 28.217 0.617 0.2 39.3 O K
60 min Summer 28.382 0.782 0.3 49.8 O K

120 min Summer 28.555 0.955 0.4 60.8 O K
180 min Summer 28.655 1.055 0.4 67.1 O K
240 min Summer 28.722 1.122 0.4 71.4 O K
360 min Summer 28.806 1.206 0.5 76.7 O K
480 min Summer 28.862 1.262 0.5 80.3 O K
600 min Summer 28.900 1.300 0.5 82.8 O K
720 min Summer 28.927 1.327 0.5 84.5 O K
960 min Summer 28.957 1.357 0.5 86.4 O K

1440 min Summer 28.976 1.376 0.5 87.6 O K
2160 min Summer 28.987 1.387 0.5 88.3 O K
2880 min Summer 28.986 1.386 0.5 88.2 O K
4320 min Summer 28.959 1.359 0.5 86.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 124.034 0.0 38
30 min Summer 82.658 0.0 51
60 min Summer 52.627 0.0 80

120 min Summer 32.438 0.0 138
180 min Summer 24.131 0.0 196
240 min Summer 19.450 0.0 254
360 min Summer 14.222 0.0 372
480 min Summer 11.398 0.0 490
600 min Summer 9.591 0.0 610
720 min Summer 8.326 0.0 728
960 min Summer 6.655 0.0 964

1440 min Summer 4.844 0.0 1242
2160 min Summer 3.520 0.0 1604
2880 min Summer 2.803 0.0 2000
4320 min Summer 2.030 0.0 2820



Curtins Page 2
Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 100yr... Checked by
Innovyze Source Control 2018.1.1

Summary of Results for 100 year Return Period (+45%)

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

5760 min Summer 28.920 1.320 0.5 84.0 O K
7200 min Summer 28.875 1.275 0.5 81.2 O K
8640 min Summer 28.830 1.230 0.5 78.3 O K

10080 min Summer 28.787 1.187 0.4 75.6 O K
15 min Winter 28.120 0.520 0.2 33.1 O K
30 min Winter 28.292 0.692 0.3 44.0 O K
60 min Winter 28.477 0.877 0.3 55.8 O K

120 min Winter 28.670 1.070 0.4 68.1 O K
180 min Winter 28.783 1.183 0.4 75.3 O K
240 min Winter 28.858 1.258 0.5 80.1 O K
360 min Winter 28.953 1.353 0.5 86.1 O K
480 min Winter 29.017 1.417 0.5 90.2 O K
600 min Winter 29.061 1.461 0.5 93.0 O K
720 min Winter 29.093 1.493 0.6 95.0 O K
960 min Winter 29.130 1.530 0.6 97.4 O K

1440 min Winter 29.151 1.551 0.6 98.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

5760 min Summer 1.613 0.0 3640
7200 min Summer 1.349 0.0 4472
8640 min Summer 1.165 0.0 5272

10080 min Summer 1.028 0.0 6056
15 min Winter 124.034 0.0 38
30 min Winter 82.658 0.0 51
60 min Winter 52.627 0.0 78

120 min Winter 32.438 0.0 136
180 min Winter 24.131 0.0 192
240 min Winter 19.450 0.0 250
360 min Winter 14.222 0.0 366
480 min Winter 11.398 0.0 482
600 min Winter 9.591 0.0 596
720 min Winter 8.326 0.0 710
960 min Winter 6.655 0.0 934

1440 min Winter 4.844 0.0 1350



Curtins Page 3
Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 100yr... Checked by
Innovyze Source Control 2018.1.1

Summary of Results for 100 year Return Period (+45%)

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

2160 min Winter 29.152 1.552 0.6 98.8 O K
2880 min Winter 29.139 1.539 0.6 97.9 O K
4320 min Winter 29.082 1.482 0.6 94.4 O K
5760 min Winter 29.014 1.414 0.5 90.0 O K
7200 min Winter 28.944 1.344 0.5 85.6 O K
8640 min Winter 28.878 1.278 0.5 81.3 O K

10080 min Winter 28.816 1.216 0.5 77.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

2160 min Winter 3.520 0.0 1672
2880 min Winter 2.803 0.0 2136
4320 min Winter 2.030 0.0 3036
5760 min Winter 1.613 0.0 3920
7200 min Winter 1.349 0.0 4760
8640 min Winter 1.165 0.0 5616

10080 min Winter 1.028 0.0 6376



Curtins Page 4
Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 100yr... Checked by
Innovyze Source Control 2018.1.1

Rainfall Details

©1982-2018 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.370 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.128

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.014 8 12 0.040 16 20 0.014
4 8 0.027 12 16 0.027 20 24 0.006



Curtins Page 5
Merchant Exchange 136 Withington Road
17-19 Whitworth Street West 100yr + 45% CC Attenuation
Manchester, M1 5WG
Date 09/08/2022 Designed by losty_a
File Withington Road - 100yr... Checked by
Innovyze Source Control 2018.1.1

Model Details

©1982-2018 Innovyze

Storage is Online Cover Level (m) 30.000

Cellular Storage Structure

Invert Level (m) 27.600
Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.10080

Safety Factor 5.0
Porosity 0.95

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

0.000 67.0 67.0 1.610 0.0 174.2
1.600 67.0 174.2
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