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Terms and Condition of Business and taking account of the resources devoted to us by agreement with 
the client. 

We disclaim any responsibility to the client and others in respect of any matters outside the scope of the 
above. 

This report is confidential to the client and we accept no responsibility of whatsoever nature to third 
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Executive Summary 

Waterman Infrastructure & Environment Limited has been commissioned by F3 Architects LLP on 

behalf of High Road West (Tottenham) Limited, to undertake a Flood Risk Assessment (including 

Drainage Strategy) for the proposed development at 807 High Road, Tottenham. 

1.1. No. 807 High Road is a medium scale commercial and residential development in the heart of 

Tottenham, just to the north west of the stadium. Planning consent was granted in September 2021 

(HGY/2021/0441) to take down the existing High Road building, replacing it with an enhanced 4 

storey brick building including a shop front and mansard. Behind this, a first floor podium level garden 

links the street facing block to a well-proportioned residential development consisting of 9no. 

Apartments.  

1.2. The new proposal ‘Full planning application for the demolition of existing buildings and the erection 

of a replacement building of up four storeys to include purpose-built student accommodation (Sui 

Generis) and flexible commercial, business and service uses (Class E), hard and soft landscaping, 

and associated works’ (Appendix B) seeks to supersede the approved 9no. residential units (refer to 

page 5 for planning details) with 25 student accommodation units, with a courtyard on the first floor, 

similar to the approved scheme. 

The site is predominantly located within Flood Zone 1, denoting a low probability of flooding from 

tidal and fluvial sources. Flood Zone 2 borders the site to the east, which denotes a medium 

probability of river flooding (1 in 1000 year flood extent). This is flooding associated with the culverted 

Moselle watercourse which is classified as a main river by the Environment Agency and is 

approximately 50m to the south of the site running beneath High Road.  

Based on Environment Agency flood levels within the culvert (50m to the south), it appears that 

flooding could reach the site and in theory flood the ground level to a depth of 0.41m and 1.0m in the 

1 in 100 year plus 20% climate change and 1 in 1000 year scenarios respectively. The extent of 

flooding in the EA’s mapping however does not show the 1 in 100 year plus 20% climate change 

reaching the Site and it is believed that there are some inconsistencies in the hydraulic modelling.   

However, if the modelled flood levels are considered to be representative, the proposals at the 

ground floor are ‘less vulnerable’ commercial uses and in line with policy, it is acceptable for these 

areas to be subjected to flooding. All ‘more vulnerable’ student accommodation uses are located at 

the first floor, which is over 3m above the potential modelled flood levels. To be conservative, it is 

proposed that flood resilient measures (such as the raising of electrical sockets and providing flood 

resilient construction materials) would be provided at the ground floor.  

The risk of flooding from tidal, pluvial, groundwater and artificial sources has also been assessed 

and found to be low.  

The surface water greenfield runoff rate (Qbar) from the site has been calculated to be 0.2 l/s. In 

London Borough of Haringey’s pre-application responses, they have indicated that for brownfield 

sites, runoff rates should not be more than three times greenfield rates which in this case would be 

0.6 l/s. This rate is considered to be extremely low and given the arrangement of blue roofs and 

attenuation tank, it is unlikely that flow restrictors will be able to individually restrict runoff rates from 

the attenuation features to such low rates. On this basis, it is proposed that runoff rates will be 

restricted to 1.8 l/s (which is three times the 1 in 100 year greenfield rate of 0.6 l/s). This provides a 
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betterment of approximately 77% when compared to the existing discharge rate (7.8 l/s) and is 

considered to be as close to the greenfield runoff rate as is practicable whilst incorporating the 

proposed Sustainable Drainage Systems and ensuring gravity discharge.     

In order to provide this restriction, a total attenuation volume of 43.2m3 is proposed in the form of 

blue roofs and a below ground geocellular tank. This has been calculated for the 1 in 100 year plus 

40% climate change scenario.   

Appropriate treatment would be incorporated into the drainage system to ensure that the quality of 

water discharged is acceptable. This would in part be achieved through the incorporation of green 

roofs, if required, hard engineered systems such as a biomat filtration system, downstream defender 

or other similar products could also be incorporated to ensure discharge is appropriately treated. This 

report sets out the principles of the Sustainable Drainage Systems scheme, and the final strategy 

would be confirmed at the detailed design stage. 

The on-site drainage network and Sustainable Drainage Systems would be privately managed and 

maintained for the lifetime of the development, ensuring that they remain fit for purpose and function 

appropriately. The management company/operator would be appointed post-planning. 

There will be a foul water flow increase compared to the existing building. As such a pre-development 

enquiry application should be submitted to Thames Water to confirm the status of the sewer capacity. 

This report demonstrates that the proposed Development has a low probability of flooding from tidal,  

pluvial, groundwater and artificial sources and confirms that fluvial flood risk is managed 

appropriately in line with local and national policy. It also confirms that surface water runoff from the 

site can be managed sustainably to ensure that flood risk is not increased elsewhere. It is considered 

that the information provided within this report satisfies the requirements of the National Planning 

Policy Framework, London Plan and local policy. 
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2. Introduction 

2.1. Waterman Infrastructure & Environment Limited has been commissioned by F3 Architects LLP, on 

behalf of High Road West (Tottenham) Limited, to undertake a Flood Risk Assessment (FRA), 

including a Drainage Strategy, for the proposed development at 807 High Road, Tottenham 

(hereafter referred to as the ‘Site'). 

2.2. An FRA is required under the National Planning Policy Frameworki (NPPF) for all developments over 

1ha or where there is a risk of flooding. In this instance the Site is within the Environment Agency’s 

(EA) Flood Zone 1 (Flood Zone 2 borders the Site to the east) but is also within the London Borough 

of Haringey’s (LBH) Critical Drainage Area (CDA) 061 which groups together Local Flood Risk Zones 

(LFRZ). Sites falling within a CDA are required to provide further investigation into flood risk for 

planning, therefore a site-specific FRA is required. 

Site Description 

2.3. The Site is approximately 0.06 ha in size, and currently comprises a three storey building with 

occasional ground floor use by Tottenham Hotspur Football Club for meeting purposes and 

residential uses on the floors above. In addition, there are one and two storey outbuildings which 

front on to Percival Court.  

2.4. The Site is bound to the north by a retail unit, to the east by A1010 High Road, to the south by a 

public house and to the west by a large storage/warehouse unit.  The Site is centred on National 

Grid Reference 533849, 191456 and has approximate postcode N17 8ER, as shown in Figure 1. 

2.5. The building survey (Appendix A) indicates that the existing ground floor Finished Floor Levels (FFL) 

vary from approximately 12.00m AOD in the east to 12.43mAOD in the south west. The survey also 

indicates that the levels at the footpath adjacent to the Site on High Road fall to the south from 

approximately 11.74m AOD to 11.71m AOD and that levels along Percival Court to the north of the 

Site fall to the east from approximately 12.62m AOD to 12.54m AOD.  
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Figure 1: Site Location 

 

Development Proposals 

2.6. No. 807 High Road is a medium scale commercial and residential development in the heart of 

Tottenham, just to the north west of the stadium. Planning consent was granted to take down the 

existing High Road building, replacing it with an enhanced 4 storey brick building including a shop 

front and mansard. Behind this, a first floor podium level garden links the street facing block to a well-

proportioned residential development consisting of 9no. Apartments.  

2.7. The new proposal ‘Full planning application for the demolition of existing buildings and the erection 

of a replacement building of up four storeys to include purpose-built student accommodation (Sui 

Generis) and flexible commercial, business and service uses (Class E), hard and soft landscaping, 

and associated works’ (Appendix B) seeks to supersede the approved 9no. residential units (refer to 

page 5 for planning details) with 25 student accommodation units, with a courtyard on the first floor, 

similar to the approved scheme. 

Scope of Report 

2.8. This report assesses the potential effects of tidal, fluvial, groundwater, pluvial and artificial sources 

of flooding upon the Development, in line with national and local planning policy. The management 

of foul and surface water runoff is also assessed, and a strategy to effectively manage runoff whilst 

working within the Site-specific constraints is proposed.  
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3. Planning Policy and Guidance 

National Planning Policy Framework 

3.1. The National Planning Policy Framework (NPPF, published in March 2012 and last updated in 

December 2023)1, states that inappropriate development in areas at risk of flooding should be 

avoided by directing development away from areas at highest risk (whether existing or future). Where 

development is necessary in such areas, the development should be made safe for its lifetime without 

increasing flood risk elsewhere.  

3.2. The NPPF states that when determining planning applications, Local Planning Authorities (LPA) 

should ensure that flood risk is not increased elsewhere.  Where appropriate, applications should be 

supported by a site-specific Flood Risk Assessment.  Development should only be allowed in areas 

at risk of flooding where it can be demonstrated that:  

3.3. Within the Site, the most vulnerable development is located in areas of lowest flood risk, unless there 

are overriding reasons to prefer a different location;  

3.4. The development is appropriately flood resistant and resilient;  

3.5. It incorporates Sustainable Drainage Systems (SuDS), unless there is clear evidence that this would 

be inappropriate;  

3.6. Any residual risk can be safely managed; and  

3.7. Safe access and escape routes are included where appropriate, as part of an agreed emergency 

plan.  

3.8. Applications for some minor development and changes of use should not be subject to the Sequential 

or Exception Tests but should still meet the requirements for site-specific flood risk assessments. 

3.9. Major developments should incorporate SuDS unless there is clear evidence that this would be 

inappropriate. The systems used should:  

• Take account of advice from the lead local flood authority;  

• Have appropriate proposed minimum operational standards;  

• Have maintenance arrangements in place to ensure an acceptable standard of operation for 

the lifetime of the development; and  

• Where possible, provide multifunctional benefits.  

Sequential and Exception Test  

3.10. The aim of the Sequential Test is to steer new development to areas with the lowest risk of flooding. 

Development should not be allocated or permitted if there are reasonably available sites appropriate 

for the proposed development in areas with a lower risk of flooding.  

3.11. If it is not possible for development to be located in zones with a lower risk of flooding (taking into 

account wider sustainable development objectives), it may be necessary to demonstrate through the 

Exception Test that:  

• The development would provide wider sustainability benefits to the community that outweigh 

the flood risk; and  

 
1 National Planning Policy Framework (December 2023) 

https://assets.publishing.service.gov.uk/media/65a11af7e8f5ec000f1f8c46/NPPF_December_2023.pdf
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• The development will be safe for its lifetime taking account of the vulnerability of its users, 

without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.  

3.12. As the Site is predominantly within Flood Zone 1, the Sequential Test and the Exception Test are not 

considered to be required. Furthermore, the Site is noted within Tottenham’s Area Action Plan as 

being within Site NT5: High Road West which is land allocated for comprehensive development 

including residential and leisure uses.  

3.13. As the Site is located in Flood Zone 1 (bordering Flood Zone 2) the Exception Test is not required. 

In line with the NPPF, ‘more vulnerable’ development uses are acceptable in both Flood Zones 1 

and 2. 

Planning Practice Guidance 

3.14. The Planning Practice Guidance (PPG, published in November 2016 and last updated in November 

2023)2 provides additional guidance to LPAs to ensure effective implementation of the planning 

policies set out within the NPPF regarding development in areas at risk of flooding. An update to the 

PPG that affects site specific FRAs is in force from 25th August 2022. This includes the updates as 

follows: 

 Flood Zone 3b is now defined as 1 in 30 (3% Annual Exceedance Probability (AEP)) rather than 

1 in 20 (5% AEP) – this could restrict land available for development on policy grounds.  

 Lifetime of commercial development is now assumed at 75 years – this is likely to require an 

increase in climate change allowance.  

 The “design flood” now includes the 1 in 100 (1% AEP) pluvial/surface water flood event, which 

must also be accounted for when assessing access and egress routes.  

 Evacuation procedures need to consider the 1 in 1,000 (0.1% AEP) extreme flood.  

 Inclusion of a new "non-major" category of development that sits between minor/permitted and 

major. 

3.15. The PPG also includes advice on flood risk vulnerability and flood zone compatibility. The following 

flood zones refer to the probability of river and sea flooding, without the presence of defences: 

 Flood Zone 1: low probability – land having a less than 0.1% annual probability of river or sea 

flooding; 

 Flood Zone 2: medium probability – land having between a 1% and 0.1% annual probability of 

river flooding; or land having between a 0.5% and 0.1% annual probability of sea flooding; 

 Flood Zone 3a: high probability – land having a 1% or greater annual probability of river flooding; 

or Land having a 0.5% or greater annual probability of sea; and 

 Flood Zone 3b: the functional floodplain – this zone comprises land where water from rivers or 

the sea has to flow or be stored in times of flood. The identification of functional floodplain 

should take account of local circumstances and not be defined solely on rigid probability 

parameters. Functional floodplain will normally comprise: 

 

• land having a 3.3% or greater annual probability of flooding, with any existing flood risk 

management infrastructure operating effectively; or 

 

• land that is designed to flood (such as a flood attenuation scheme), even if it would only flood 

in more extreme events (such as 0.1% annual probability of flooding). 

 
2 Planning practice guidance 

https://www.gov.uk/government/collections/planning-practice-guidance


 

 

7 
807 High Road, Tottenham 

Project Number: WIE20265 

Document Reference: WIE20265-100-R-1-3-1-FRA 
 

 

Local planning authorities should identify in their Strategic Flood Risk Assessments areas of 

functional floodplain and its boundaries accordingly, in agreement with the Environment 

Agency. 

3.16. Flood risk vulnerability is split into five classifications in Annex 3 of the NPPF as follows: 

 Essential Infrastructure, e.g. essential transport and utility infrastructure, wind turbines; 

 Highly Vulnerable, e.g. emergency services (those required to be operational during flooding), 

basement dwellings; 

 More Vulnerable, e.g. residential dwellings, hospitals, schools, hotels, drinking establishments; 

 Less Vulnerable, e.g. car park, retail, offices, storage and distribution, leisure, restaurants; and 

 Water-Compatible Development, e.g. Flood control structures, docks, marinas, wharves 

Non-statutory Technical Standards for Sustainable Drainage Systems 

3.17. The Non-Statutory Technical Standards for Sustainable Drainage Systems3 was published in March 

2015 and is the current guidance for the design, maintenance and operation of SuDS. 

3.18. The standards set out that the peak runoff rates should be as close as is reasonably practicable to 

the greenfield rate but should never exceed the pre-development runoff rate.  

3.19. The standards also set out that the drainage system should be designed so that flooding does not 

occur on any part of the Site for a 1 in 30 year rainfall event, and that no flooding of a building 

(including basement) would occur during a 1 in 100 year rainfall event. 

3.20. It is also noted within the standards that pumping should only be used when it is not reasonably 

practicable to discharge by gravity. 

London Plan 

3.21. The London Plan, published in March 20214, sets out an integrated economic, environmental, 

transport and social framework for the development of London over the next 20-25 years..  

3.22. Policy SI.12 Flood Risk Management states that: 

3.23. A) Current and expected flood risk from all sources across London should be managed in a 

sustainable and cost-effective way in collaboration with the Environment Agency, the Lead Local 

Flood Authorities, developers and infrastructure providers.  

3.24. B) Development Plans should use the Mayor’s Regional Flood Risk Appraisal and their Strategic 

Flood Risk Assessment as well as Local Flood Risk Management Strategies, where necessary, to 

identify areas where particular and cumulative flood risk issues exist and develop actions and policy 

approaches aimed at reducing these risks. Boroughs should cooperate and jointly address cross-

boundary flood risk issues including with authorities outside London.  

3.25. C) Development proposals should ensure that flood risk is minimised and mitigated, and that residual 

risk is addressed. This should include, where possible, making space for water and aiming for 

development to be set back from the banks of watercourses.  

3.26. D) Developments Plans and development proposals should contribute to the delivery of the 

 
3 Sustainable Drainage Systems: Non-statutory technical standards for sustainable drainage systems (March 
2015) 
4 The London Plan 2021 

https://assets.publishing.service.gov.uk/media/5a815646ed915d74e6231b43/sustainable-drainage-technical-standards.pdf
https://assets.publishing.service.gov.uk/media/5a815646ed915d74e6231b43/sustainable-drainage-technical-standards.pdf
https://www.london.gov.uk/sites/default/files/the_london_plan_2021.pdf
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measures set out in Thames Estuary 2100 Plan. The Mayor will work with the Environment Agency 

and relevant local planning authorities, including authorities outside London, to safeguard an 

appropriate location for a new Thames Barrier.  

3.27. E) Development proposals for utility services should be designed to remain operational under flood 

conditions and buildings should be designed for quick recovery following a flood. 

3.28. F) Development proposals adjacent to flood defences will be required to protect the integrity of flood 

defences and allow access for future maintenance and upgrading. Unless exceptional circumstances 

are demonstrated for not doing so, development proposals should be set back from flood defences 

to allow for any foreseeable future maintenance and upgrades in a sustainable and cost-effective 

way.  

3.29. G) Natural flood management methods should be employed in development proposals due to their 

multiple benefits including increasing flood storage and creating recreational areas and habitat. 

3.30. Policy SI.13 Sustainable Drainage states that: 

3.31. A) Lead Local Flood Authorities should identify – through their Local Flood Risk Management 

Strategies and Surface Water Management Plans – areas where there are particular surface water 

management issues and aim to reduce these risks. Increases in surface water run-off outside these 

areas also need to be identified and addressed.  

3.32. B) Development proposals should aim to achieve greenfield run-off rates and ensure that surface 

water run-off is managed as close to its source as possible. There should also be a preference for 

green over grey features, in line with the following drainage hierarchy:  

1) rainwater use as a resource (for example rainwater harvesting, blue roofs for irrigation)  

2) rainwater infiltration to ground at or close to source  

3) rainwater attenuation in green infrastructure features for gradual release (for example green 

roofs, rain gardens 

4) rainwater discharge direct to a watercourse (unless not appropriate)  

5) controlled rainwater discharge to a surface water sewer or drain  

6) controlled rainwater discharge to a combined sewer.  

3.33. C) Development proposals for impermeable surfacing should normally be resisted unless they can 

be shown to be unavoidable, including on small surfaces such as front gardens and driveways.  

3.34. D) Drainage should be designed and implemented in ways that promote multiple benefits including 

increased water use efficiency, improved water quality, and enhanced biodiversity, urban greening, 

amenity and recreation. 

Haringey’s Local Plan – Strategic Policies 

3.35. Haringey’s Local Plan5 was published in March 2013 (and updated in July 2017) and sets out the 

vision and key policies for the future development of the borough up to the year 2026.  

3.36. Policy SP5 (Water Management and Flooding) sets out that all development within the borough will 

need to be water efficient during construction and operation and reduce all forms of flooding. The 

requirements relevant to this Site are summarised below;  

 Improve the water environment, water quality and drainage systems; 

 
5 Haringey's Local Plan - Strategic Policies 2013 - 1026  

https://www.haringey.gov.uk/sites/haringeygovuk/files/final_haringey_local_plan_2017_online.pdf
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 Minimise water use and illustrate how development would contribute to general and flash flooding; 

 Take account of flood risk vulnerability classification as set out in paragraph 100 of the NPPF, 

and will apply the NPPF Sequential Test and Exception Test;  

 Implement measures to prevent (or mitigate as last resort) local surface water and downstream 

flooding; 

 Implement SuDS from strategic to individual site level to improve water attenuation, quality and 

amenity; and 

 Require higher resilience and levels of flood protection for critical infrastructure to ensure the 

protection of essential services such as water and power. 

Haringey Development Management DPD 

3.37. Haringey’s Development Management DPD6 was adopted in July 2017 and gives effect to Haringey’s 

spatial strategy and the key objectives of the Strategic Local Plan by supporting proposals that 

contribute to the delivery of sustainable development. The Development Management DPD sets out 

criteria against which planning applications are assessed. The following policies relating to flood risk 

and drainage are considered relevant to the proposed development. 

Policy DM24 – Managing and Reducing Flood Risk   

 All proposals for new development must avoid and reduce the risk of flooding to future occupants 

and not result in an increased risk of flooding; 

 Sufficient evidence for the council to assess whether the requirements of the Sequential Test and 

Exception test (where required) have been satisfied; and 

 All proposals for new development must manage and reduce surface water runoff and manage 

water and wastewater discharges.  

Policy DM25 – Sustainable Drainage Systems 

 All new development must seek to manage surface water as close to its sources as soon as 

possible in line with the London Plan drainage hierarchy; 

 The councils will require SuDS to be sensitively incorporated into new development; 

 Major development proposals will be required to reduce surface water flows to greenfield runoff 

rate for a 1 in 100 year critical storm, where this cannot be achieved justification must be provided 

to demonstrate that the runoff rate has been reduced as much as possible; and  

 All development should include at least one ‘at source’ SuDS measure resulting in a net 

improvement in water quantity or quality.  

Policy DM29 – On Site Management of Waste Water and Water Supply 

 All new development must demonstrate that the local public sewer network has adequate capacity 

to serve the existing and proposed development. Where such capacity does not exist suitable 

alternatives for the discharge of surface or foul water must be made. 

Haringey Council Level 2 Strategic Flood Risk Assessment 

3.38. The Haringey Council Level 2 Strategic Flood Risk Assessment (SFRA)7 was published in February 

 
6 Haringey Development Management Plan (DPD) (Adopted July 2017) 
7 Haringey Council Strategic Flood Risk Assessment (February 2015) 

https://www.haringey.gov.uk/sites/haringeygovuk/files/final_haringey_dmp_dtp_online.pdf
https://www.haringey.gov.uk/sites/haringeygovuk/files/2014s1700_haringeycouncil_sfra_v4_0_issue.pdf
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2015 and updates and enhances the previously commissioned North London Level 1 SFRA and 

replaces the SFRA issued by the London Borough of Haringey in March 2013. The SFRA looks 

exclusively at flood risk within LBH. The primary objective of the SFRA is to be part of the evidence 

base support the Local Plan in order to inform the allocation of development within the borough.  

3.39. Information from the SFRA regarding pluvial and groundwater flooding is included within Chapter 3 

of this report. 

London Borough of Haringey Surface Water Management Plan 

3.40. The Haringey Council Surface Water Management Plan (SWMP)8 outlines the preferred surface 

water management strategy for LBH in the context of flooding from surface water flooding from 

sewers, drains, groundwater, and runoff from land, small watercourses and ditches which occurs due 

to heavy rainfall. The SWMP establishes a long-term action plan to manage surface water will have 

an influence over future capital investment, maintenance, public engagement and understanding, 

emergency planning and future developments. 

 
8 London Borough of Haringey - Surface Water Management Plan 

https://www.haringey.gov.uk/sites/haringeygovuk/files/haringey_swmp_draft_v2.pdf
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4. Sources of Potential Flooding 

Tidal and Fluvial 

4.1. According to the EA’s Flood Map for Planning (Figure 2), the Site is predominantly located within 

Flood Zone 1, denoting a low probability of flooding from tidal and fluvial sources. Flood Zone 2 

borders the Site to the east, which denotes a medium probability of river flooding. This is flooding 

associated with the culverted Moselle watercourse which is classified as a main river by the EA and 

is approximately 50m to the south of the Site running beneath High Road.  

Figure 2: Environment Agency Flood Map for Planning  

 

4.2. Product 4 data provided by the EA (Appendix C) provides modelled flood levels for a number of 

scenarios at a number of modelled nodes along the Moselle Brook, Node MOC042a however is 

closest to the Site and has been used to assess the Site. The flood levels at this node are 

summarised in Table 1 below:  

Table 1: EA Modelled Flood Levels 

Model Node  1 in 100 year  
1 in 100 year + 20% 

Climate Change 
1 in 1000 year  

MOC042a 11.34 12.12 12.71 
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4.3. Based on the Building Survey (Appendix A) and the development proposals (Appendix B), the 

following existing ground levels and proposed FFLs can be confirmed:  

 The site levels adjacent to the Site along High Road are approximately 11.71m AOD  

 The lowest proposed FFL of the building is 11.71m AOD. 

4.4. By comparing these levels with the flood levels, it appears that flooding could reach the Site and in 

theory flood the building in the 1 in 100 year plus 20% climate change and 1 in 1000 year scenarios. 

The extent of flooding in the EA’s mapping however does not show the 1 in 100 year plus 20% 

climate change reaching the Site and it is believed that there are some inconsistencies in the 

hydraulic modelling.  

4.5. The culverted watercourse is shown to run beneath White Hart Lane (to the south of the Site) before 

heading south at the junction with High Road (approximately 50m to the south of the Site). Based on 

Light detection and radar (LiDAR) data, levels fall south along High Road away from the Site and it 

is anticipated therefore that should surcharging occur, any subsequent flooding would be routed 

away from the Site.  

4.6. Whilst the 20% climate change scenario was modelled by the EA, it is recognised that climate change 

allowances have since been updated based on a catchment specific scenario. The updated climate 

change allowance for this area is 35%.  

4.7. Assessing more extreme climate change scenarios (i.e. 35%) was considered, however given that 

the Site predominantly lies in Flood Zone 1 (where no climate change assessments are normally 

required), assessing the Site against the 1 in 100 year plus 20% climate change scenario and the 1 

in 1000 year scenario is considered to be appropriate to the scale and nature of the development. 

Furthermore, it is generally anticipated that the climate change scenario falls somewhere between 

the 1 in 100 and 1 in 1000 year flood extents (i.e. between Flood Zones 2 and 3). By assessing the 

1 in 1000 year event (Flood Zone 2) this is therefore considered a conservative and robust approach 

with regards to flood risk. 

4.8. As noted above, flood flow routes from the culverted Moselle Brook are expected to the be to the 

south away from the Site. However, taking a highly conservative approach, if the modelled flood 

levels are considered to be representative, the ground floor would be subject to flood depths of 0.41m 

in the 1 in 100 year plus 20% climate change scenario and 1.0m in the 1 in 1000 year scenario. The 

proposals at the ground floor are ‘less vulnerable’ commercial uses and in line with policy, it is 

acceptable for these areas to be subjected to flooding. All ‘more vulnerable’ residential uses are 

located at the first floor, approximately 3.6m above the 1 in 100 year plus 20% climate change flood 

levels. 

4.9. To be conservative, it is proposed that flood resilient measures (such as the raising of electrical 

sockets and providing flood resilient construction materials) would be provided at the ground floor.  

Pluvial 

4.10. Pluvial flooding (also known as surface water and sewer flooding) occurs when natural and 

engineered systems have insufficient capacity to deal with the volume of rainfall in a catchment. 

Pluvial flooding can sometimes occur in urban areas during extreme, high intensity, low duration 

summer rainfall events which overwhelm the local surface water drainage systems, or in rural areas 
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during medium intensity, long duration events where saturated ground conditions prevent infiltration 

into the subsoil. This flood water would then be conveyed via overland flow routes dictated by the 

local topography. 

4.11. The Site falls within LBH’s Critical Drainage Area CDA 061 (Appendix D), Tottenham High Road 

Area and Surrounding Halefield Road, Tottenham. This CDA was designated due to ponding of 

surface water on High Road and Halefield Road as a result of overland flows from the west.  

Overland Surface Water 

4.12. Review of the EA’s Risk of Flooding from Surface Water map (Figure 3) indicates that the Site is 

predominantly at a ‘very low’ risk of surface water flooding (i.e. less than 1 in 1000 year annual 

probability).  

4.13. It is worth noting however that High Road, to the east of the Site is shown to be at ‘low’ to ‘medium’ 

risk of surface water flooding. Further investigation on the EA mapping indicates that High Road 

could experience flooding below 300mm in the ‘medium’ risk scenario.       
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Figure 3: Risk of Flooding from Surface Water EA Map 

 

4.14. The risk of flooding to the proposed site as a result of overland surface water flooding is considered 

to be low.  

Sewer Flooding 

4.15. Consultation with Thames Water (Appendix D) has confirmed that they do not hold records of sewer 

flooding at the Site. 

4.16. Figure 9 of the SWMP (Appendix E) shows the number of recorded sewer flooding incidents across 

the borough by post code. This map shows that the post code area of the Site falls within ‘N17 8’ and 

has no recorded sewer flood records.  

4.17. The risk of flooding to the Site from sewers is therefore considered to be low.  

Groundwater 

4.18. The Preliminary Risk Assessment9 (PRA) provides a summary of the underlying geology beneath 

the Site, which is summarised in Table 2 below.  

Table 2: Preliminary Risk Assessment Site Geology 

Stratum 
Estimated 
Thickness 

Typical Description 

Hardstanding 0.5m Concrete 

 
9 Waterman Infrastructure & Environment Ltd, March 2020. Preliminary Risk Assessment, 807 High Road, 
Tottenham, London 
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Stratum 
Estimated 
Thickness 

Typical Description 

Made 
Ground 

0.5m – 1.5m Brown sandy clay with gravel, brick fragments and ash 

Kempton 
Park Gravel 
Member  

2.5m – 5m 
Brown medium dense, sub-rounded fine to coarse gravel with coarse to 
medium sand with pockets of cobbles 

London Clay 
Formation 

At least 20m 
Stiff brown clay with occasional pockets and partings of silts, fine sand 
and medium selenite gravels 

4.19. Based on Figure 10 of the SWMP (Appendix E), the Site is located in an area with increased potential 

for elevated groundwater in the permeable superficial deposits (i.e. the Kempton Park Gravel 

Member).  

4.20. Given that there are no proposals for a basement as part of the scheme, the risk of groundwater 

flooding to the Site and surrounding area is considered to be low.  

Artificial Sources  

4.21. The EA’s Flood Risk from Reservoirs mapping indicates the largest area that may be affected by 

flooding if a reservoir were to fail. The EA note that this is a worst-case prediction and any flood event 

is unlikely to be this large. 

4.22. EA mapping (Figure 4 below) shows that the majority of the Site would not be subject to flooding due 

to failure of any reservoir. There is a small area however to the south east of the Site which is shown 

to be affected by flooding, as indicated by the EA. However, this is considered to be the worst case 

scenario and the probability of this occurring is extremely small. For information, the flooding 

originates from the William Girling and King George V reservoirs which are located approximately 

2.7km and 5km respectively from the Site.  
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Figure 4: Environment Agency Flood Risk from Reservoirs  

 

4.23. There are no other artificial bodies of water in the vicinity of the Site, and the risk of flooding due to 

artificial sources is therefore considered to be low.  

Summary 

4.24. The Site is considered to be at a low risk of flooding from tidal, pluvial, groundwater and artificial 

sources.  

4.25. The flood modelling mapping shows that the Site would not be affected in the 1 in 100 year plus 20% 

event, and would only border the 1 in 1000 year extent (Flood Zone 2). An assessment of the 

modelled flood levels and the proposed FFLs indicates that the ground floor level could be flooded 

in the 1 in 100 year plus 20% climate change and 1 in 1000 year scenarios. However, given the ‘less 

vulnerable’ uses at the ground floor, this is considered acceptable.  

4.26. The potential for the development to increase flood risk through increasing surface water runoff is 

discussed in Chapters 4 and 5. 
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5. Drainage Strategy 

Existing Site Drainage 

5.1. Thames Water sewer records (Appendix D) indicate a number of public sewers at and in the vicinity 

of the Site. Table 1 provides a summary of the key sewers in the vicinity. 

Table 3: Existing Thames Water Sewers 

Location Sewer 

High Road 

 A 610mm surface water sewer running from north to 

south beneath High Road 

 A 305mm foul water sewer running from north to south 

beneath High Road. 

5.2. The total Site area within the red line boundary is 0.06ha and the existing Site is considered to be 

100% impermeable. Using the Wallingford Procedure (Appendix F) the existing discharge rate has 

been calculated for the 100 year 60 minute event at 7.8 litres per second (l/s).  

5.3. It is assumed that both surface water and foul discharges from the Site currently discharge to the 

Thames Water surface water and foul water sewers respectively.  

Proposed Surface Water Discharge 

5.4. The proposed surface water drainage system would be designed to convey surface water only, with 

foul water being discharged separately. The design would be in accordance with BS EN 752 – Drain 

and Sewer Systems Outside Buildings10, BS EN 12056 – Gravity Drainage Systems Inside 

Buildings11, and Approved Document H of Building Regulations12.  

5.5. The proposed management of surface water on the Site has been assessed in line with London Plan 

Drainage Hierarchy and is summarised in Table 4 below, in descending order of preference. 

Table 4: London Plan Drainage Hierarchy 

London Plan Drainage Method Comments 

1. Store rainwater for later use There are no constraints to the use of Rainwater Harvesting 

and this will therefore be utilised in the form of rainwater 

butts on the podium level 

2. Use infiltration techniques, such 

as porous surfaces in non-clay 

areas 

The Site is underlain by impermeable London Clay. 

Furthermore, the majority of the Site is taken up by the 

building itself and it is unlikely that sufficient offsets could 

be provided in line with Building Regulations to allow 

infiltration techniques to be possible. On this basis the 

management of surface water via infiltration is not 

considered to be feasible 

 
10 British Standards Institution, April 2008. BS EN 752:2008 – Drain and Sewer Systems Outside Buildings 
11 British Standards Institution, September 2000. BS EN 12056-2:2000 – Gravity Drainage Systems Inside 
Buildings 
12 British Standards Institution, September 2000. BS EN 12056-2:2000 – Gravity Drainage Systems Inside 
Buildings 
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3. Attenuate rainwater in ponds or 

open water features for gradual 

release 

The Site is small, urban and is predominantly taken up by 

the building. The lack of open space therefore precludes 

the potential inclusion of ponds or open water features  

4. Attenuate rainwater by storing in 

tanks or sealed water features 

for gradual release 

The proposals are to provide attenuation in the form of blue 

roofs and below ground attenuation within the car parking 

areas at ground level. Discharge from these features will  

be restricted to be as close to the greenfield rate as is 

practicable. Further detail on the strategy is provided under 

heading ‘Proposed Surface Water Drainage Strategy’ 

5. Discharge rainwater direct to a 

watercourse 

The closest watercourse is the culverted Moselle Brooke 

which is approximately 50m to the south. Discharge directly 

to the watercourse is therefore not considered feasible 

however based on the Thames Water Assets, it appears 

that the existing public surface water sewers do discharge 

to this watercourse 

6. Discharge rainwater to a surface 

water sewer/drain 

As noted previously, surface water sewers run beneath 

High Road to the east of the Site. It is therefore proposed 

that surface water runoff from the Site would discharge to 

this sewer, as anticipated in the existing situation 

7. Discharge rainwater to the 

combined sewer 

As noted above, the proposals are to discharge surface 

water to a surface water sewer 

5.6. The proposed drainage strategy will therefore consist of a combination of rainwater harvesting, 

attenuation utilising SuDS features where possible, and discharge to a surface water sewer. 

Sustainable Drainage Systems  

5.7. The most sustainable way to drain surface water runoff is through the use of SuDS, which need to 

be considered in relation to Site-specific constraints. 

5.8. SuDS mimic the natural drainage system and provide a method of surface water drainage which can 

decrease the quantity of water discharged, and hence reduce the risk of flooding. In addition to 

reducing flood risk, SuDS features improve water quality, and provide biodiversity and amenity 

benefits. 

5.9. A variety of SuDS are available to reduce or temporarily hold back the discharge of surface water 

runoff. In order to adhere to the SuDS hierarchy, the constraints and opportunities of various SuDS 

features have been assessed in Table 5. Justification is provided as to why certain features have 

been deemed unfeasible for this development. 
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Table 5: Sustainable Drainage Techniques 

Device Description Constraints/Comments ✓/ 

Green/Brown/Blue Roofs Provide soft landscaping at 
roof level which reduces 
surface water runoff 

Green roofs and planters 
would be provided at the 
podium level. Furthermore, 
blue roofs will be provided 
beneath the podium level to 
provide attenuation  

✓ 

Infiltration devices & 
Soakaways (source 
control) 

Store runoff and allow 
water to percolate into the 
ground via natural 
infiltration 

The underlying geology and 
size of the Site preclude to 
potential for infiltration  

 

Pervious surfaces (source 
control) 

Storm water is allowed to 
infiltrate through the 
surface into a storage 
layer, from which it can 
either infiltrate and/or 
slowly release to sewers 

The only external areas 
within the Site are the car 
parking spaces to the north. 
These lie directly adjacent 
to Percival Court and there 
is a requirement to tie in 
with the existing surfacing. 
Pervious surfaces are 
therefore not considered 
feasible 

 

Rainwater harvesting 
(source control) 

Reduces the annual 
average rate of runoff from 
the site by reusing water 
for non-potable uses e.g. 
toilet flushing or water 
butts 

Rainwater harvesting would 
be utilised in the form of 
rainwater butts at the 
podium level  

✓ 

Swales (permeable 
conveyance) 

Broad shallow channels 
that convey / store runoff, 
and allow infiltration 
(ground conditions 
permitting) 

Due to spatial constraints, 
swales are not considered 
to be appropriate 

 

Filter drains & perforated 
pipes (permeable 
conveyance) 

Trenches filled with 
granular materials (which 
are designed to take flows 
from adjacent 
impermeable areas) that 
convey runoff while 
allowing infiltration (ground 
conditions permitting) 

Due to spatial constraints, 
filter drains are not 
considered to be 
appropriate 

 

Filter Strips (permeable 
conveyance) 

Wide gently sloping areas 
of grass or dense 
vegetation that remove 

Due to spatial constraints, 
filter strips are not 

 
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Device Description Constraints/Comments ✓/ 

pollutants from runoff from 
adjacent areas 

considered to be 
appropriate 

Infiltration basins (end of 
pipe treatment) 

Depressions in the surface 
designed to store runoff 
and allow infiltration 
through the base 

Due to spatial constraints 
and the underlying geology, 
infiltration basins are not 
considered to be 
appropriate 

 

Bio-retention Systems / 
Rain Garden (end of pipe 
treatment) 

A shallow landscaped 
depression which allows 
runoff to pond temporarily 
on the surface before 
filtering through vegetation 
and underlying soils. 

Due to spatial constraints, 
bio-retention systems/rain 
gardens are not considered 
to be feasible 

 

Detention Basins (end of 
pipe treatment) 

Depressions in the surface 
designed to store runoff 
without infiltration through 
the base 

Due to spatial constraints, 
detention basins are not 
considered to be 
appropriate 

 

Attenuation Underground 
(end of pipe treatment) 

Oversized pipes or geo-
cellular tanks designed to 
store water below ground 
level. 

As well as the blue roof 
beneath the podium, a 
geocellular tank will be 
provided beneath the 
parking areas at the ground 
level   

✓ 

Green Roofs 

5.10. Green roofs would provide a bio-diverse habitat in addition to capturing rainwater and naturally 

slowing the rate of runoff. The location of these features is shown on the development proposals in 

Appendix B.  

Blue Roofs 

5.11. Blue roofs would be incorporated beneath the podium level and would provide attenuation in the form 

of shallow cellular units with restricted discharge rates from all outlets. The locations of blue roof 

features are shown in Appendix G. 

Rainwater Harvesting 

5.12. The inclusion of rainwater harvesting would decrease the demand for potable water and could be 

used for irrigation. However, it cannot be guaranteed that there would always be sufficient demand 

for recycled water to ensure an empty tank is available prior to a high intensity rainfall event, when 

the storage is most needed. Rainwater harvesting butts would be provided at the podium level for 

the purpose of irrigation of green spaces. 
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Attenuation Tank 

5.13. In order to provide the required volume of attenuation a geocellular tank is proposed, to be sited 

beneath the Block B – entrance and the cycle Storage area at ground level (Appendix G).  

Proposed Surface Water Drainage Strategy 

5.14. The total Site area within the red line boundary is 0.06ha, with the proposed impermeable area set 

at 0.06ha. 

5.15. The greenfield rate (Qbar) from the Site has been calculated in line with the ICP SUDS method to 

give a runoff rate of 0.2 l/s (Appendix F). In LBH’s pre-application responses, they have indicated 

that for brownfield sites, runoff rates should not be more than three times greenfield rates which in 

this case would be 0.6 l/s.  

5.16. This rate is considered to be extremely low and given the arrangement of blue roofs and attenuation 

tank, it is unlikely that flow restrictors will be able to individually restrict runoff rates from the 

attenuation features to such low rates. On this basis, it is proposed that runoff rates will be restricted 

to 1.8 l/s (which is three times the 1 in 100 year greenfield rate of 0.6 l/s. This provides a betterment 

of approximately 77% when compared to the existing discharge rate (7.8 l/s) and is considered to be 

as close to the greenfield runoff rate as is practicable whilst incorporating the proposed SuDS 

features and ensuring gravity discharge.     

5.17. As discussed previously, in order to provide this restriction, it is proposed that attenuation in the form 

of blue roofs and a below ground geocellular tank will be provided. The modelling of the attenuation 

features has been undertaken using the MicroDrainage Source Control Module for the 1 in 100 year 

event plus an allowance of 40% for climate change, which takes account of all storm durations. 

Additionally, in line with the LBH Sustainable Drainage Guide, consideration of runoff coefficients 

(Cv) has been made, given that the majority of the Site consists of building areas, the Cv for the 

whole Site has been set to be 0.95. 

5.18. In undertaking the drainage calculations, the following assumptions have been made;  

 A 10mm orifice has been provided from the blue roof resulting in a restricted rate of 0.1 l/s; 

 A hyrdobrake flow control has been used to restrict discharge from the Geocellular Tank to 1.7 

l/s; 

 The maximum blue roof depth would be 200mm and would be in the form of stacked 50mm 

cellular storage crates (subject to detailed design and product used); and 

 A void ratio of 95% has been used for both the blue roofs and geocellular tank.  

5.19. Table 6 below summarises the catchments, the proposed runoff rates and the subsequent 

attenuation required in order to restrict the total runoff from the Site to 1.8 l/s. See Appendix F for 

drainage calculations.  
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Table 6: Drainage Strategy Summary 

Catchment Impermeable 

Catchment Area (ha) 

Proposed Surface 

Water Runoff (l/s) 

Attenuation 

Required (m3) 

1 – To Blue Roof  0.015 0.1 16.2 

2 – To Below Ground 

Geo-cellular Tank 

0.045 1.7 27.0 

Total 0.06 1.8 43.2 

5.20. Where possible, it is proposed to utilise the existing drainage connections. However, no drainage 

survey is currently available and an indicative connection location to the Thames Water surface water 

sewer has been illustrated in Appendix G. The potential to utilise the existing connections would be 

confirmed at detailed design.   

5.21. Appropriate treatment would be incorporated into the drainage system to ensure that the quality of 

water discharged is acceptable. This would in part be achieved through the incorporation of green 

roofs, if required, hard engineered systems such as a biomat filtration system, downstream defender 

or other similar products could also be incorporated to ensure discharge is appropriately treated. This 

report sets out the principles of the SuDS scheme, and the final strategy would be confirmed at the 

detailed design stage. 

5.22. The on-Site drainage network and SuDS would be privately managed and maintained for the lifetime 

of the development, ensuring that they remain fit for purpose and function appropriately. The 

management company/operator would be appointed post-planning. 

Sustainable Drainage Systems Management Plan 

5.23. The PPG sets out the requirement for developers to consider the operation, management and 

maintenance of all SuDS proposed. The on-Site drainage networks and SuDS would be privately 

managed and maintained for the lifetime of the development, ensuring that they remain fit for purpose 

and function appropriately. 

5.24. Post-construction, an on-Site management company would be responsible for the SuDS included 

within the Scheme. Table 7 presents an indicative maintenance schedule of the anticipated 

maintenance and repairs, in line with guidance from the CIRIA SuDS Manual. 

 

 

Table 7: Sustainable Drainage Maintenance Regime  

SuDS Feature/Task Frequency 

Green/Blue Roofs 

Inspect system to replace dead plants as required and 

ensure plants are sufficiently watered (during establishment 

period) 

As required 
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SuDS Feature/Task Frequency 

Inspect system to replace dead plants (post establishment 

period) 
Annually (in autumn) 

Remove nuisance and invasive vegetation, including weeds Six monthly or as required 

Inspect system to ensure substrate is not eroded and inlet / 

outlet drains are not blocked 

Six monthly or as required (after 

severe storms) 

Inspect system for debris and sediment build-up 
Annually (and following poor 

performance) 

Cleaning of tank, inlets, outlets, gutters, and roof drain filters 

of silts and other debris 

Annually (and following poor 

performance) 

Rainwater Harvesting  

Inspect system for debris and sediment build-up 
Annually (and following poor 

performance) 

Cleaning of tank, inlets, outlets, gutters, and roof drain filters 

of silts and other debris 

Annually (and following poor 

performance) 

Underground Attenuation  

Inspection of silt traps, manholes and pipework, and remove 

any sediment/debris 
Quarterly or as required 

Jetting of main structure to remove any sediment build up Annually or as required 

Hydro-brake Restrictor 

Sediment removal As required 

Inspect for damage and blockages 

Monthly for first three months 

after fitting and thereafter at six 

monthly intervals 

Proposed Foul Drainage Strategy 

5.25. The proposed foul drainage system would be designed in accordance with BS EN 752 – Drain and 

Sewer Systems Outside of Buildings, BS EN 12056 – Gravity Drainage Systems Inside Buildings 

and Approved Document H of Building Regulations. 

5.26. There will be a foul water flow increase compared to the existing building. As such a pre-development 

enquiry application should be submitted to Thames Water to confirm the status of the sewer capacity. 

5.27. It is proposed to discharge foul flows from the Site into the Thames Water foul sewer located within 

High Road to the east, as per the existing situation.  
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6. Conclusions  

6.1. The site is predominantly located within Flood Zone 1, denoting a low probability of flooding from 

tidal and fluvial sources. Flood Zone 2 borders the site to the east, which denotes a medium 

probability of river flooding (1 in 1000 year flood extent). This is flooding associated with the culverted 

Moselle watercourse which is classified as a main river by the Environment Agency and is 

approximately 50m to the south of the site running beneath High Road.  

6.2. Based on Environment Agency flood levels within the culvert (50m to the south), it appears that 

flooding could reach the site and in theory flood the ground level to a depth of 0.41m and 1.0m in the 

1 in 100 year plus 20% climate change and 1 in 1000 year scenarios respectively. The extent of 

flooding in the EA’s mapping however does not show the 1 in 100 year plus 20% climate change 

reaching the Site and it is believed that there are some inconsistencies in the hydraulic modelling.   

6.3. However, if the modelled flood levels are considered to be representative, the proposals at the 

ground floor are ‘less vulnerable’ commercial uses and in line with policy, it is acceptable for these 

areas to be subjected to flooding. All ‘more vulnerable’ student accomodation uses are located at the 

first floor, which is over 3m above the potential modelled flood levels. To be conservative, it is 

proposed that flood resilient measures (such as the raising of electrical sockets and providing flood 

resilient construction materials) would be provided at the ground floor.  

6.4. The risk of flooding from tidal, pluvial, groundwater and artificial sources has also been assessed 

and found to be low.  

6.5. The surface water greenfield runoff rate (Qbar) from the site has been calculated to be 0.2 l/s. In 

London Borough of Haringey’s pre-application responses, they have indicated that for brownfield 

sites, runoff rates should not be more than three times greenfield rates which in this case would be 

0.6 l/s. This rate is considered to be extremely low and given the arrangement of blue roofs and 

attenuation tank, it is unlikely that flow restrictors will be able to individually restrict runoff rates from 

the attenuation features to such low rates. On this basis, it is proposed that runoff rates will be 

restricted to 1.8 l/s (which is three times the 1 in 100 year greenfield rate of 0.6 l/s). This provides a 

betterment of approximately 77% when compared to the existing discharge rate (7.8 l/s) and is 

considered to be as close to the greenfield runoff rate as is practicable whilst incorporating the 

proposed Sustainable Drainage Systems and ensuring gravity discharge.     

6.6. In order to provide this restriction, a total attenuation volume of 43.2m3 is proposed in the form of 

blue roofs and a below ground geocellular tank. This has been calculated for the 1 in 100 year plus 

40% climate change scenario.   

6.7. Appropriate treatment would be incorporated into the drainage system to ensure that the quality of 

water discharged is acceptable. This would in part be achieved through the incorporation of green 

roofs, if required, hard engineered systems such as a biomat filtration system, downstream defender 

or other similar products could also be incorporated to ensure discharge is appropriately treated. This 

report sets out the principles of the Sustainable Drainage Systems scheme, and the final strategy 

would be confirmed at the detailed design stage. 

6.8. The on-site drainage network and Sustainable Drainage Systems would be privately managed and 

maintained for the lifetime of the development, ensuring that they remain fit for purpose and function 

appropriately. The management company/operator would be appointed post-planning. 
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6.9. There will be a foul water flow increase compared to the existing building. As such a pre-development 

enquiry application should be submitted to Thames Water to confirm the status of the sewer capacity. 

6.10. This report demonstrates that the proposed Development has a low probability of flooding from tidal,  

pluvial, groundwater and artificial sources and confirms that fluvial flood risk is managed 

appropriately in line with local and national policy. It also confirms that surface water runoff from the 

site can be managed sustainably to ensure that flood risk is not increased elsewhere. It is considered 

that the information provided within this report satisfies the requirements of the National Planning 

Policy Framework, London Plan and local policy. 
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APPENDICES 

A. Building Survey 
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B. Development Proposals 
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