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Executive Summary 

Capita Symonds has been appointed by the London Borough of Haringey Council to undertake a Flood Risk 
Assessment for the proposed redevelopment of Hornsey Town Hall, Haringey.  The site is located within Flood 
Zone 1 on the Environment Agency (EA) Flood Zone Maps, with an application site area of 1.44ha.  The proposed 
mixed use redevelopment is classified as ‘more vulnerable’ according to PPS25 as it includes residential 
development.  The proposals are identified within Table D.3 of PPS25 as being acceptable in this Flood Zone. 

This application seeks to refurbish and retain civil use of the Town Hall building and provide new build residential 
development in the area surrounding the Town Hall building. 

The redevelopment proposals have considered flood risk at all stages throughout the development of the final 
layout.  The final layout reflects the flood risk constraints and the need to manage, and where possible reduce, 
flood risk in accordance with the guidance in PPS25.  This FRA demonstrates that the proposed redevelopment is 
not at risk of flooding and will reduce the risk of flooding by increasing the extent of permeable area from that of 
the existing situation and incorporating SUDS into the drainage design.  The proposals will not increase the risk of 
flooding to others and as a result, redevelopment at this site should not be restricted as a result of flood risk. 
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1. Introduction 
Scope of Assessment 

1.1 Capita Symonds Limited (Capita Symonds) has been appointed by the London Borough of Haringey (LBH) 
to undertake a Flood Risk Assessment (FRA) for the proposed redevelopment of the Hornsey Town Hall 
site, Haringey, London, N8 9JJ (National Grid Reference 530191, 188319). 

1.2 This report has been prepared to support a detailed planning application for mixed use redevelopment of 
the Hornsey Town Hall site. 

1.3 The red line boundary of the redevelopment encompasses as area of 1.44ha. 

1.4 The contents of this FRA describe the assessment of the proposed site redevelopment and the implications 
of the proposed uses on flood risk.  The FRA has been prepared following guidance provided in the 
Planning Policy Statement 25: Development and Flood Risk (PPS25) (December 2006) and the associated 
Practice Guide (December 2009). 

1.5 The assessment of flood risk within this FRA is detailed as described below: 

i. Approach to the assessment of flood risk; 

ii. Assessment of proposals based on available data; 

iii. Determine the change in surface water runoff as a result of the proposed redevelopment and 
to advise an appropriate surface water management strategy to manage runoff if necessary; 

iv. Technical guidance for flood management within the site; and 

v. Conclusions. 

1.6 The scope of data available is summarised in this report and in the associated plans (attached within 
appendices).  An assessment of areas potentially at risk from flooding has been undertaken and the 
redevelopment proposals have been examined in relation to their potential to increase flood risk both on 
and off site.  The final layout for the site has been developed considering flood risk at all stages throughout 
the process.  The final development layout reflects the flood risk constraints and the need to manage, and 
where possible reduce, flood risk in line with the guidance in PPS25. 

1.7 This FRA accompanies the planning application for the proposed redevelopment to demonstrate that flood 
risk has been given material consideration throughout the development planning process and 
redevelopment should not be restricted at this site due to flood risk. 

Responsibility 

1.8 The LBH are promoting the site for redevelopment.  John McAslan & Partners are the architects and layout 
designer responsible for the formulation of the design layout and drawings.  Capita Symonds is responsible 
for assessing the scheme with respect to its flood risk impact.  The assessment is based on the scheme 
design and site data provided by John McAslan & Partners.  This FRA forms part of the supporting 
documentation for a Full Planning Application being submitted by the LBH. 
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2. Policy and Guidance 
National Policy 

Planning Policy Statement 25 – Development and Flood Risk DCLG (December 2006) 

2.1 In determining an approach for the assessment of flood risk for the redevelopment proposals there is a 
need to review the policy context.  Government Guidance requires that consideration be given to flood risk 
in the planning process.  PPS25 outlines the national policy on development and flood risk assessment. It 
was issued in December 2006 as the replacement to Planning Policy Guidance 25: Development and Flood 
Risk (PPG25) – that was developed in response to significant flood events in the UK in Easter 1998 and 
Autumn 2000.  PPG25 adopted a precautionary, risk based, sequential approach to flood risk and requires 
that the future effects of climate change are evaluated.  PPS25 maintains this approach, however it 
provides additional guidance on land use vulnerability and strategic considerations. The assessment and 
management of flood risk within the context of the final layout has followed this approach in the layout and 
design by incorporating sustainable drainage techniques throughout. 

2.2 The policy states that flood risk should be considered at all stages throughout the planning and 
development process to ensure that new development is not exposed to unnecessary flood risk and where 
possible floodplains are maintained as natural flood storage areas. The essence of PPS25 is that: 

• The susceptibility of land to flooding is a material planning consideration; 

• The Environment Agency has the lead role in providing advice on flood issues, at a strategic level and 
in relation to planning applications; 

• Polices in development plans should outline the consideration, which will be given to flood issues, 
recognising the uncertainties that are inherent in the prediction of flooding and that flood risk is 
expected to increase as a result of climate change; 

• Planning authorities should apply the precautionary principle to the issue of flood risk, using a risk 
based search sequence to avoid such risk where possible and managing it elsewhere; 

• The vulnerability of a proposed land use should be considered when assessing flood risk; 

• Planning authorities should recognise the importance of functional floodplains, where water flows or is 
held at times of flood, and avoid inappropriate development on undeveloped and undefended 
floodplains; 

• Developers should fund the provision and maintenance of flood defences that are required because 
of the development; 

• Planning policies and decisions should recognise that the consideration of flood risk and its 
management needs to be applied on a catchment wide basis and not restricted to floodplains; 

• A strategic approach should be adopted in keeping with Government’s aims to ensure that new 
development is sustainable, including the need to apply Strategic Flood Risk Assessment to decisions 
taken at all levels of planning, i.e. the need for assessment at the Regional Spatial Strategy; and 

• The concept of Flood Risk Reduction, particularly in circumstances where development has been 
sanctioned on the basis of the “Exception Test”. 
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Local Policy 

Local Development Framework, Unitary Development Plan and Core Strategy 

2.3 Haringey are currently preparing their Local Development Framework (LDF).  In the interim the Council 
have undertaken a review of the Unitary Development Plan (UDP) (adopted July 2006) in 2009 in 
accordance with the London Plan (2008); the saved policies conform to the London Plan. 

2.4 The most relevant flood risk and drainage UDP planning policies that relates to this site are: 

UD1 Planning Statements - Where appropriate, all development proposals (except ‘householder 
development’) are to be accompanied by one or more of the following: 

j) drainage impact assessment, if likely to increase the risk of flooding from surface water run-off; 
and 
k) flood risk assessment, if increasing the risk of flooding from surface water run-off. 

UD2 Sustainable Design and Construction - The Council will require development proposals to take into 
account, where appropriate: 

k) sustainable drainage systems (SUDS), for effects such as flood peak attenuation, water quality, 
river habitat and other ecological and amenity benefits. 

ENV1 Flood Protection: Protection of floodplain, urban washlands.  Planning permission will not be granted 
for development proposals in areas of flood risk identified on Map 3.1 that fail to demonstrate that flood 
flows are not impeded and that flood storage capacity is not reduced.  New development or redevelopment 
of existing urban areas should not result in an increased flood risk, including in areas downstream due to 
additional surface water runoff. 

ENV2 Surface Water Run-off.  The Council will require any development which could increase the risk of 
flooding from surface water run-off to provide a drainage impact assessment and encourage all built 
developments to incorporate sustainable drainage system (SUDS) techniques, where feasible. 

Haringey Core Strategy 

2.5 The UDP is currently being replaced by the Core Strategy – A New Plan for Haringey 2011 – 2026.  Public 
consultation on the Core Strategy (May 2009) closed in June 2009. 

2.6 The Core Strategy notes: 

Flood Risk 
2.9 Implications of anticipated change in climate in the UK, increased frequency in extreme weather 
conditions and the possibility of flash floods should be considered carefully. The borough contains areas of 
flood risk in proximity to the River Lee and the Moselle Brook. According to Environment Agency 
approximately 9% of land in Haringey has 1 in 100 year probability of flooding from rivers. About 8,000 
properties are at risk of flooding although the defences such as the Lee flood relief channel reduce the risk 
of this happening. In developing this document the Council has worked on a Strategic Flood Risk 
Assessment for the borough, and consulted with Environment Agency on measures which are necessary to 
reduce flood risk in the area. 
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2.10 Increased flood risk due to anticipated changes in the climate also requires the authority to consider 
measures for adapting to climate change and focus on minimising the flood risk in the area. Hard and soft 
landscaping associated with new development must take account of sustainable land management 
practices and managing the risk of flooding by applying sustainable urban drainage. Green spaces in urban 
areas can help combat the heat island effect. Provision of green features including green roofs provides 
opportunities to reduce runoff rates and enhance biodiversity. 

2.7 The most relevant flood risk and drainage Core Strategy planning policy that relate to the site is: 

SP3 – Environment: To protect and enhance Haringey's strategic and local resources for current and future 
generations. 

• Commitment to act to minimise the use of natural resources in new development by sustainable 
design and management. 

• Ensure the potential of new development to use and generate renewable energy is maximised, with a 
minimum reduction in carbon dioxide of 20% from on site renewables, in line with the London Plan. 

• Protection of new development from flood risk by flood protection and mitigation, working closely with 
the Environment Agency to support new development in areas of lower risk. 

• Commitment to ensure that development does not add to flood risk in Haringey and elsewhere by 
consideration of Sustainable Urban Drainage Systems and Flood Risk Assessment. 

• Commitment to reduce pollution of the water, air and land environment from construction and 
operation of new development. 

• Development in Haringey will be implemented along the principles of environmental protection and 
sustainable design to protect and enhance local resources, reducing impact in Haringey and beyond 
the borough boundaries. 

London Plan - Consultation Draft (October, 2009) 

2.8 The Regional Spatial Strategy (RSS) covering the London Borough of Haringey is the London Plan (2004, 
as amended 2008), and the recent consultation draft replacement plan (October 2009), prepared by the 
Mayor of London.  In London, the Greater London Authority is the Regional Planning Body.  This is a 
strategic framework developed to manage London’s growth.  The Planning Frameworks of each of the 
London Boroughs must be in general conformity with the London Plan. 

2.9 The London Plan recognises that there is likely to be an increased risk of flooding in the future, related to a 
predicted rise in sea levels and increased winter storminess. The London Plan states that a precautionary 
approach must be taken to the risks created by global warming and the potential for flooding. Several 
policies in the London plan relate to flood risk management, those of greatest relevance include:  

• Policy 5.11 Green roofs and development site environs 

Planning decisions – A: Major development proposals should be designed to include roof, wall and 
site planting, especially  green roofs and walls where feasible, to deliver as many of the following 
objectives as possible: 

a adaptation to climate change (i.e. aiding cooling) 
b sustainable urban drainage 
c mitigation of climate change (i.e. aiding energy efficiency) 
d enhancement of biodiversity 
e accessible roof space 
f improvements to appearance and resilience of the building 
g growing food. 
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LDF preparation – B: Within LDFs boroughs may wish to develop more detailed policies and 
proposals to support the development of green roofs and the greening of development sites. 
Boroughs should also promote the use of green roofs in smaller developments, renovations and 
extensions where feasible. 

• Policy 5.12 Flood Risk Management 

Strategic – A: The Mayor will work with all relevant agencies including the Environment Agency to 
address current and future flood issues and minimise risks in a sustainable and cost effective way. 

Planning decisions – B: Development proposals must comply with the flood risk assessment and 
management requirements set out in PPS25 over the lifetime of the development and have regard to 
measures proposed in TE2100 and Catchment Flood Management Plans. 

C: Developments which are required to pass the PPS25 Exceptions Test will 
need to address flood resilient design and emergency planning by demonstrating that: 

1 the development will remain safe and operational under flood conditions 
2 a strategy of either safe evacuation and/or safely remaining in the building is followed under 
flood conditions 
3 key utilities including electricity, water, lifts etc will continue to be operational under flood 
conditions 
4 buildings are designed for quick recovery following a flood. 

D: Development adjacent to flood defences will be required to protect the 
integrity of existing flood defences and wherever possible be set back from those defences to allow 
their management,  maintenance and upgrading to be undertaken in a sustainable and cost effective 
way. 

LDF preparation – E: Within LDFs boroughs should identify areas where particular flood risk issues 
exist and develop actions and policy approaches aimed at reducing these risks, particularly through 
redevelopment of sites at risk of flooding. 

• Policy 5.13 Sustainable Drainage 

Planning decisions – A: Development should utilise sustainable urban drainage systems (SUDS) 
unless there are practical reasons for not doing so and should aim to achieve Greenfield run-off rates 
and ensure that surface water runoff is managed as close to its source as possible in line with the 
following drainage hierarchy: 

1 store rainwater for later use 
2 use infiltration techniques, such as porous surfaces in non-clay areas 
3 attenuate rainwater in ponds or open water features for gradual release 
4 attenuate rainwater by storing in tanks or sealed water features for gradual release 
5 discharge rainwater direct to a watercourse 
6 discharge rainwater to a surface water sewer/drain 
7 discharge rainwater to the combined sewer. 

LDF preparation – B:  Within LDFs boroughs should identify areas where there are particular surface 
water management issues exist and develop actions and policy approaches aimed at reducing these 
risks. 
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• Policy 5.14 Water quality and sewerage infrastructure 

Strategic – A: The Mayor will work in partnership with appropriate agencies within London and 
adjoining Local Planning Authorities to protect and improve water quality and ensure that London has 
adequate and appropriate sewerage infrastructure. 

Planning decisions – B: Development proposals must ensure that adequate sewerage infrastructure 
capacity is available. Proposals that would result in a reduction in water quality in the Blue Ribbon 
Network should be refused. 

C: Development proposals to upgrade London’s sewage (including sludge) 
treatment capacity should be supported provided they utilise best available technology and energy 
capture. 

D: The development of the Thames Tideway Sewer Tunnels to address 
London’s combined sewer overflows should be supported in principle. 

LDF preparation – E: Within LDFs boroughs should identify sewerage infrastructure requirements 
and relevant boroughs should support in principle the Thames Tideway Sewer Tunnels. 

• Policy 7.13 Safety, security and resilience to emergency 

Strategic – A: London should be a safe and secure environment that is resilient against emergencies 
including fire, flood, weather, terrorism and related hazards. 

Planning decisions – B: Development proposals should contribute to the minimisation of potential 
physical risks, including those arising as a result of fire, flood and related hazards. Development 
should include measures that, in proportion to the risk, deter terrorism, assist in the detection of 
terrorist activity and help defer its effects. 

LDF preparation – C: In LDF policies, boroughs should provide for the spatial aspect of London’s 
emergency plans and safeguard them so that London remains resilient against, and well able to cope 
with, emergencies, with minimal loss of life or property. 

• Policy 7.24 Blue Ribbon Network 

Strategic – A: The Blue Ribbon Network is a strategically important series of linked spaces. It should 
contribute to the overall quality and sustainability of London by prioritising uses of the waterspace and 
land alongside it for water related purposes, in particular for passenger and freight transport.  Regard 
should be paid to the emerging Thames River Basin Management Plan. 

The Thames Catchment Flood Management Plan 

2.10 Catchment Flood Management Plans (CFMPs) have been completed by the Environment Agency.  The 
aims of CFMPs are to improve the well-being of people living in and visiting the area, and to protect and 
improve the environment through appropriate and sustainable flood risk management.  Each CFMP is 
divided in to policy units and each policy unit is assigned a policy based on the current and future levels of 
flood risk. 

2.11 The site is included in the Thames CFMP, located in the Lower Lee policy unit.  The policy unit is 
characterised by generally urban areas with some river flood defences and has been assigned a policy 5, 
defined as: 

‘Take further action to reduce flood risk (now and/or in the future).’ 
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North London Strategic Flood Risk Assessment (SFRA) (August 2008) 

2.12 The North London SFRA includes the administrative area of the London Borough of Haringey.  The SFRA 
creates a strategic framework for the consideration of flood risk when making planning decisions at the 
local level.  It has been developed with reference to Planning Policy Statement 25 (PPS25) (CLG, 
December 2006), the PPS25 Practice Guide and additional guidance provided by the Environment Agency. 

2.13 The primary aims of the North London SFRA were to: 

i. Identify the areas within North London that are at risk of flooding for all Flood Zones identified 
in table D1 in PPS25, and within Flood Zone 3, the variations in the actual flood risk including 
the effect of any formal or informal flood defences;  

ii. Identify the risk of flooding due to surface water either in the form of flash flooding due to 
surface water run-off, rising groundwater, inadequate drain/sewer capacity or inadequate 
drain/sewer maintenance;  

iii. Identify the likely effects of climate change on flood risk; 

iv. Identify catchment areas and the potential for development to affect flood risk in the areas 
beyond the individual Borough boundaries; 

v. Provide the basis for allocating sites in the Local Development Framework (LDF) including, if 
necessary, applying the sequential test approach to site allocation within the indicative 
floodplain;  

vi. Provide a clear rational for assessing the merits of potential development allocations based 
on a sequential flood risk assessment, taking into account the flood risk vulnerability of 
proposed uses (table D2, PPS25); 

vii. Recommend policy options for dealing with the range of flood risks and provide guidance for 
developers; and  

viii. Recommend appropriate monitoring and review methods. 

2.14 Based on the assessment within the SFRA, the redevelopment site is shown as being located within Flood 
Zone 1 (‘low probability’ of flooding from river or tidal sources). 

2.15 The SFRA also indicates areas that have previously flooded from other sources including surface water and 
ground water.  Table 2.1 overleaf provides a summary of the potential risks identified within the SFRA. 

2.16 The FRA has utilised information provided within the SFRA in order to satisfy the requirements of this 
document. 



Hornsey Town Hall, Flood Risk Assessment 

 

  

 Page 8 

 
  

 

Table 2.1 SFRA summary of potential flood risks 
SFRA Topic SFRA Assessment 
Topography Approximately 50m AOD 
Flood Zone Flood Zone 1 
Water Features Watercourses Moselle Brook (north east) 

Artificial Features New River (water supply aqueduct) (east) 
Hornsey reservoir (north); Stoke Newington east and west 
reservoirs (south east) 

Historic Environment Agency Flood Maps No flooding identified 
FEH Catchment Moselle Brook 
Groundwater 1 Borehole in the local area.  Groundwater between 70 – 

80m below ground level 
Sewer Flooding Incidents (in postcode 
area) 

< 5 events between August 1997 and August 2007 

Asset Condition Site Area No assets in the area of the site 
Associated with the 
Moselle Brook 
(downstream of the 
railway line) 

Poor to Fair 

Associated with the 
River Lee 

Fair to Good 

Flooding Incidents 2 London Fire Brigade flood calls 
Modelling Application Moselle Brook modelled using iSIS 
Surface Water Flood Risk Areas Not identified as an area of concern 
Infrastructure at Risk None identified 

Guidance Documents 

Planning Policy Statement 25: Development and Flood Risk Practice Guide CLG (December 2009) 

2.17 The Practice Guide provides advice on the practical implementation of PPS25, and provides additional 
guidance on what is required at regional and local level.  The document provides supporting information on 
the following issues and has been applied within the formulation of the final layout proposal. 

• Preparing regional spatial strategies, sustainability appraisals and local development documents and 
the roles and responsibilities for those managing individual planning applications and the planning 
process. 

• Additional guidance on the contents of RFRAs, SFRAs, and FRAs. 
• The application of the sequential approach and Sequential and Exception Tests. 
• Surface water management and implementing sustainable drainage. 
• Measures to reduce flood risk to acceptable levels. 
• How to manage residual risk. 

The SUDS Manual – CIRIA, C697 (2007) 

2.18 This guidance provides best practice on planning, design, construction, operation and maintenance of 
Sustainable Drainage Systems (SUDS) to facilitate their effective implementation within developments. 

2.19 The guidance supersedes previous general guidance on SUDS and addresses landscaping, biodiversity 
issues, public perception and community integration as well as water quality treatment and sustainable 
flood risk management.  The output is based on results contained in the Environment Agency R&D Report 
SCO20114/2. 
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2.20 The SUDS Manual aims to provide comprehensive advice on the implementation of sustainable drainage 
techniques in the UK.  It provides guidance on: 

• Initial planning; 

• Design through to construction; 

• The management of SUDS in the context of current regulatory framework; and 

• Advice on landscaping, waste management, cost and community engagement. 

2.21 The SUDS Manual has been used to provide the necessary design guidance for the surface water drainage 
strategy incorporated into the final layout. 

Sewers for Adoption 6th Edition (March 2006) 

2.22 This document is the definitive guide for those planning, designing and constructing sewers and pumping 
stations for subsequent adoption by water companies in England and Wales under Section 104 of the 
Water Industry Act. 

2.23 This guidance provides best practice on planning, design, construction, operation and maintenance of 
SUDS to facilitate their effective implementation within developments. 

UK Climate Impact Programme 2009 (UKCIP09) 

2.24 In June 2009 the UK Climate Impact Programme released new guidance with respect to climate change 
predictions.  The predictions have moved from a deterministic approach (i.e. one range of outcomes) to a 
probabilistic approach (i.e. a range of possible outcomes based on a range of climate change scenarios). 

2.25 The results indicate that based on a central estimate of likely outcomes (i.e. 50 percentile), increases in 
rainfall are expected to remain similar to those predicted by UKCP02 (i.e. those used in this FRA).  A high 
estimate of likely outcomes (i.e. 95 percentile) could result in significantly more intense rainfall than at 
present. 

2.26 At present Defra and the Department for Communities and Local Government (CLG) have advised to 
continue using the existing climate change guidance (PPS25).  The precautionary approach taken in this 
FRA, and in development of the drainage strategy, means that some capacity exists to manage any change 
in climate change guidance.  The use of a range of SUDS techniques also offers the opportunities to refine 
the strategy to increase capacity if necessary. 
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3. Development Description and Location 
Background and Development Constraints 

3.1 Proposals for the redevelopment of the Hornsey Town Hall site have been developed over a number of 
years.  From an early stage it was understood that the redevelopment of the Town Hall, Broadway Annexe, 
Mews and the East Wing would be required to be part-funded by the sale of land to the east of the site. 

3.2 Revenue secured from this facilitating development will provide much needed funding for the restoration of 
the Town Hall, an important Grade II Listed Building in urgent need of restoration and conservation, to 
ensure viable uses alongside community benefit.  Several options for the development were explored which 
sought to extract the most profitable solutions whilst also retaining the historical integrity of the Town Hall, 
its associated buildings and surroundings. 

3.3 There are a number of constraints to development on the site by reason of the presence of historic (listed) 
buildings and the Conservation Area which limit the extent and scale of development that can be achieved. 

3.4 Through the recent work by development consultants Knight Frank, the current scheme estimated that the 
sale of the eastern site area, Broadway Mews and the East Wing will raise a level of development to 
contribute to the wider development aims and community benefits.  A funding gap still remains which is 
expected to be met through grants, sponsorship and general fund-raising.  Limiting the extent of 
development further will significantly prejudice the wider regenerative aims of the project and wider 
community benefit by making the scheme unviable. 

Development Type and Location 

3.5 The proposed planning application of the Hornsey Town Hall site (National Grid Reference 530191, 
188319), London Borough of Haringey includes mixed land use of the existing listed Town Hall building (to 
undergo internal refurbishment) and redevelopment of adjacent civic buildings for residential use.  The 
overall redline area of the planning application is approximately 1.44ha. 

3.6 The planning application includes the refurbishment of the Town Hall building for public facilities (including 
Council chambers and performance areas) and residential units, and the redevelopment of existing 
surrounding civic buildings with new build residential units.  A total of 123 units are included within the 
planning application to include 12 wheelchair accessible units and four affordable housing units. 

3.7 The closest water features to the site are the Moselle Brook, New River water supply aqueduct, Hornsey 
reservoir and the Stoke Newington reservoirs (East and West). 

3.8 The Moselle Brook is approximately 0.5km to the north east of the eastern boundary of the redevelopment 
site, although the majority of the watercourse in this area is within culvert.  The New River is approximately 
1.13km to the north east of the eastern boundary of the redevelopment site.  The Hornsey reservoir 
approximately 1.4km to the north of the site and the Stoke Newington reservoirs approximately 2.3km to the 
south east of the site. 
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Existing Site Use 

3.9 The site is currently developed with the listed Town Hall, additional civic buildings, town square area and 
car parking facilities for the library and Town Hall visitors.  The redevelopment area has a small extent of 
existing soft landscaping, approximately 0.19ha.  The remaining redevelopment area of approximately 
1.25ha is either building footprint, hardstanding or hard landscaping.  Refer to drawing 
1298_G100_XP_SITE_000 in Appendix A for the existing site layout. 

Proposed Redevelopment Scenario 

3.10 The area proposed for redevelopment within the planning application will provide new build residential 
units.  This area will provide approximately 0.22ha of soft landscaping, with the remaining 1.22ha being 
building footprint, hardstanding or hard landscaping. 

3.11 The proposed layout plans are provided in Appendix A with the overview layout plan provided in Figure 3.1, 
below. 

 
Figure 3.1 Proposed overview layout 

 

Topography 

3.12 A review of topographic survey indicates that levels within the site range from approximately 49.4m AOD (to 
the south west of the site) to 44.4m AOD (to the north of the site). 
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Soil Classification 

3.13 Based on the Soil Survey of England and Wales mapping, Soils of England and Wales, sheet 6 – South 
East England (1:250,000) (1983) the site is shown as being unsurveyed - mainly urban and industrial area.  
No information is provided in relation to soil permeability or seasonal characteristics within the location of 
the site. 

Geology 

3.14 From British Geological Society mapping, sheet 256 – North London (1:50,000) (1994) the site is situated 
on London Clay, within the London Clay Formation.  The London Clay stratum is described as clay, silty in 
part; lower part sandy in east.  The London Clay Formation is underlain by the Lambeth Group, described 
as mottled clay with sand and pebble beds. 

3.15 Geotechnical ground survey was undertaken for the site by RSK Group Plc in September 2009 (Report No. 
240362 – 001).  It notes that the site has made ground and alluvium strata overlying the London Clay.  The 
London Clay strata thickness is proven to 25m.  The made ground varies in thickness between 0.3 – 3.3m 
and the alluvium between 0.26 – 0.32m. 

3.16 The geotechnical report also notes that the site is likely to be characterised by the presence of a non-
aquifer comprising the London Clay.  However, it is possible that localised perched water may be present in 
the made ground as groundwater seepage was encountered within one of the trial pits. 

3.17 The underlying geology of the site is likely to have a low degree of permeability due to the presence of thick 
London Clay strata.  The geotechnical ground survey notes that the ground conditions encountered onsite 
do no appear suitable for use of infiltration techniques within the London Clay. 

Vulnerability Classification 

3.18 The site lies within the Environment Agency’s Flood Zone 1 (refer to Figure 4.1), which is described within 
PPS25 Table D1 as having a ‘Low Probability’ of flooding.  Flood Zone 1 is defined as “land assessed as 
having a less than 1 in 1000 annual probability of river or sea flooding in any year (<0.1%)”. 

3.19 The planning application is for mixed use and includes residential accommodation.  Its is therefore 
classified by Table D.2 of PPS 25 as being ‘More Vulnerable’ land use.  Table D3: Flood Risk Vulnerability 
and Flood Zone Compatibility in PPS25, and provided in Table 3.1 overleaf, states that the planning 
application land uses are appropriate to Flood Zone 1. 
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Table 3.1 Table D3 Extracted from PPS25 Annex D 

Flood Risk 
Vulnerability 
classification 
(see Table D2) 

Essential 
Infrastructure 

Water 
Compatible 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Zone 1 √ √ √ √ √ 

Zone 2 √ √ Exception 
Test Required √ √ 

Zone 3a Exception Test 
Required √ X Exception Test 

Required √ 

Zone 3b 
‘Functional 
Floodplain’ 

Exception Test 
Required √ X X X 

Sequential Test / Exception Test 

3.20 As the site is located within the Environment Agency’s Flood Zone 1, neither the Sequential Test nor the 
Exception Test will need to be carried out for this redevelopment. 
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4. Flood Hazard and Probability 
Flood Zone 

4.1 A review of the Flood Zone Mapping undertaken by the Environment Agency has identified that the site is 
located within Flood Zone 1 – low probability of flooding.  This indicates that the site is not affected by any 
tidal or fluvial flooding from the surrounding environment.  Should a storm larger than the 1 in 100 year 
event occur, such as the 1 in 1000 year return period event, the site is still very unlikely to be at risk from 
fluvial flooding. 

Sources of Flooding 

4.2 PPS25 Annex C describes potential sources of flooding.  The site is most likely to be at risk of flooding from 
land and sewers, and potentially flooding from groundwater, however this section provides a review of 
flooding from all sources. 

Flooding from the Sea 

4.3 The site is located within Flood Zone 1 and assessed at a low risk of flooding from the sea based on the 
Environment Agency Flood Zone mapping and data within the North London SFRA.  The site does not 
benefit from raised defences and is outside the area at risk if defences were to breach. 

Flooding from Rivers 

4.4 The Moselle Brook is the closest river to the site, being approximately 0.5km to the north east of the site.  
The river is mainly within culvert in this location. 

4.5 The site is located within Flood Zone 1, as shown on the Environment Agency Flood Zone mapping and 
data within the North London SFRA and is assessed at being a low risk of flooding from rivers.  This 
watercourse is not considered a risk of fluvial flooding to the proposed redevelopment site. 

Flooding from Land (surface water) 

4.6 For the purpose of this flood risk assessment, surface water flooding has been defined as runoff that flows 
across the site or results in (temporary) localised ponding on the ground.  The site is currently Brownfield 
and runoff from the site flows via the existing surface water drainage network.  Due to the urban nature of 
the site and adjacent areas there is potential for surface water flooding if the intensity of rainfall exceeds the 
capacity of the existing drainage system, exceeds the capacity of the inlets to the drainage system, the 
drainage system is blocked or if the outfall is prevented from discharging (i.e. the levels in the receiving 
watercourse are high) causing water levels to back-up. 

4.7 The site is served by the existing drainage network and the probability of deep or long lasting surface water 
flooding is considered relatively low.  However, as the site and adjacent areas are highly urbanised there is 
a residual risk of flooding associated with high intensity rainfall events. 

4.8 The SFRA does not identify the location of the site as being in an area of concern with regard to surface 
water flooding. 
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4.9 Land to the south of the site is at slightly higher ground elevations than the site.  Surface water flows from 
this area of higher land is likely to enter the highways drainage network in that area, however, there is a low 
risk of surface water flows either bypassing or surcharging the drainage network of the area, resulting in 
surface water flows entering the site. 

4.10 The natural topography and location of buildings/structures can influence the direction and depth of water 
flowing off impermeable and permeable surfaces.  Therefore it is recommended that overland flow paths 
and existing drainage capacities are considered within the detailed drainage design for the site in order to 
reduce the risk of this type of flooding within the proposed redeveloped site and adjacent properties. 

Sewer flooding 

4.11 Flooding can result when sewers, typically combined foul and surface water, are overwhelmed and 
surcharge water into the nearby environment.  Flooding from surcharged sewers on site is an important 
consideration in assessing flood risk to and from the site. 

4.12 Thames Water sewer records showing the existing sewer network associated with the site and surrounding 
area are provided in Appendix B. 

4.13 A review of the existing topography of the site indicates that any surcharged flows would tend to drain from 
south to north across the site, as ground levels generally fall from approximately 49.4m AOD to 44.4m 
AOD.  However, onsite ponding may occur in localised areas that have slightly lower ground levels than the 
surrounding areas.  It is estimated that there is a low risk of sewer flooding impacting the site. 

4.14 The SFRA indicates that there have been less than five recorded flood events as a result of surcharging of 
the sewer network within the postcode area of the site between August 1997 and August 2007. 

4.15 Section 7 of this report illustrates how the proposed redevelopment of the site will assist in reducing the 
flood risk to the site, and adjacent properties, through appropriate surface water management measures. 

4.16 The surface water drainage design incorporates onsite attenuation for events up to the 1 in 100 year event 
plus an allowance for climate change (an increase in rainfall of 30%) and is in excess of the existing 
drainage capacity. 

Groundwater Flooding 

4.17 The geotechnical ground survey for the site indicates that the site is underlain by made ground and 
alluvium, which overlies the London Clay strata.  Table 4.1, below, presents the geological succession 
found in boreholes excavated in September 2009 as part of the ground survey. 

Table 4.1 Geology within the site 

Strata and Description Thickness Range (m) 

Made ground – tarmacadem over concrete which further 
overlies a variable mix of cohesive and granular materials 0.30 – 3.30 

Alluvium – dark grey/black clayey Silt with roots and 
rootlets 0.26 – 0.32 

London Clay – firm to hard brown/dark brown/grey silty 
Clay Proven to 25.0 
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4.18 A review of the SFRA indicates that groundwater is between 70 – 80m below ground levels.  The SFRA 
indicates that records of historic flooding available from LBH and from Thames Water do not contain any 
flooding incidents related to groundwater. 

4.19 The geotechnical report also notes that the site is likely to be characterised by the presence of a non-
aquifer comprising the London Clay.  However, it is possible that localised perched water may be present in 
the made ground as groundwater seepage was encountered within one of the trial pits. 

4.20 Based on this information it is concluded that groundwater is unlikely to pose a risk of flooding to the site, 
however, the risk increases in relation to the proposed basement units.  It is recommended that this risk is 
incorporated into the final detailed basement designs for the site, including groundwater monitoring prior to 
construction. 

Flood Risk from Reservoirs, Canals and other Artificial Sources 

4.21 There are a number of artificial water bodies within 2.5km of the site, the New River (water supply 
aqueduct) and the Hornsey and Stoke Newington (East and West) reservoirs. 

4.22 The New River is approximately 1.13km to the north east of the eastern boundary of the redevelopment 
site.  The Hornsey reservoir approximately 1.4km to the north of the site and the Stoke Newington 
reservoirs approximately 2.3km to the south east of the site. 

4.23 The New River and the three reservoirs are located on land at lower levels than the site.  Therefore there is 
no risk of flooding to the site from these artificial water features. 

Climate Change 

4.24 The site is not considered to be at risk from flooding from rivers or the sea due to the effects of climate 
change over the anticipated lifetime of the development (based on the proposed residential land use having 
an anticipated lifetime of 100 years in line with guidance in the PPS25 Practice Guide). 

4.25 In line with guidance from PPS25 the 1 in 100 year period estimated surface runoff flows from the site have 
been increased by 30% to account for the potential effects of climate change (based on the proposed 
residential land use having an anticipated lifetime of 100 years).  This is considered further in Chapters 7 
and 8 of this report.  Attenuation in excess of the allowable discharge rate has been provided onsite for 
events up to and including the 1 in 100 year return period plus climate change. 

Management of Residual Risk 

4.26 The main residual flood risks to the site are from surface water and sewer flooding.  There is a low risk of 
surface water flows entering the site from the south where land is at higher levels than the site.  
Additionally, should an event exceeding the 1 in 100 year return period occur, the site may experience 
temporary and localised flooding due to over capacity of the onsite surface water attenuation provision. 

4.27 Overland flow paths should be incorporated into the development layout where possible to direct any 
excess surface water flows away from buildings.  The on site surface water drainage seeks to direct flows 
that are in excess of the design capacity towards the open area located between Block B and the East 
Wing of the Town Hall. 
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4.28 Where viable, given the constraints of the existing site, buildings should seek to incorporate a minimum 
finished floor level of 300mm freeboard above the external ground level to minimise the impacts of overland 
flows that enter the site from higher land to the south. 
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5. Surface Water Runoff 
General Principles 

5.1 Consultation with the Environment Agency has been undertaken during production of this FRA with regard 
to surface water requirements with consideration of the site constraints. 

5.2 The Environment Agency have advised that surface water runoff from the proposed redevelopment site 
should aim to restrict rates and volumes to that of the Greenfield scenario for events up to and including the 
1 in 100 year return period plus climate change.  The surface water calculations have considered this 
scenario in order to determine the feasibility of storing the additional runoff required. 

5.3 The redevelopment proposals and site layout have maximised the reduction of surface water runoff and 
available onsite storage.  However, due to significant site constraints, in relation to the retention of existing 
buildings and the required post redevelopment density of the site, restriction to Greenfield rates and 
volumes is unlikely to be fully achievable. 

5.4 Discussions with Thames Water indicate that they have a preference for the site to utilise the existing 
connections and that they require maximum runoff rates to be at or less than the existing discharge rates.  
The discharge capacity into the Thames Water sewer network is at a maximum rate of 90.5l/s.  Discharging 
at a maximum of the existing rates will also negate the need for a capacity check to be undertaken for the 
development. 

5.5 The calculation of existing and post-development surface water runoff from the site has used two industry 
standard methods – IoH124 for calculating runoff rates from permeable (‘Greenfield’) areas, and the 
Modified Rational Method for calculating rates and volumes of runoff from impermeable (hard standing) 
areas.  The two methodologies are described in this chapter. 

Pre and Post Development Area Comparison 

5.6 In order to determine the necessary runoff attenuation requirements for the proposed redevelopment area, 
an assessment of the existing and post redevelopment scenarios must be undertaken to calculate the 
difference in runoff rates within the site. 

5.7 The total planning application site area is approximately 1.44ha.  Initial calculations have been undertaken 
on the basis of restricting runoff to Greenfield rates for the whole site (assuming the existing site is 
Greenfield). 

5.8 The post redevelopment area includes 0.22ha of Greenfield area, 0.88ha of impermeable area (building 
footprint, car parking, hardstanding and impermeable hard landscaping) and 0.34ha of permeable hard 
landscaping (i.e. permeable paving).  Table 7.1 overleaf provides a break down of the areas used in the 
surface water runoff calculations. 
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Table 5.1 Site areas used in the surface water runoff calculations 
 Greenfield 

(ha) 
Impermeable area 
(ha) 

Permeable hard 
landscaping (ha) 

Total area (ha) 

Existing 
scenario 

1.44 0 0 1.44 

Post 
redevelopment 
scenario 

0.22 0.88 0.34 1.44 

Discharge Locations 

5.9 Plans received from Thames Water (refer to Appendix B) indicate that there are several connections from 
the site into the existing surface water drainage network associated with Haringey Park, Hatherley Gardens 
(two connections) and The Broadway. 

5.10 Additionally, Thames Water confirms that some of the existing surface water runoff discharges from the site 
within a combined sewer.  The proposed drainage of the redevelopment site separates the surface and foul 
flows into separate surface water and foul water sewer networks. 

Runoff from Greenfield Areas 

5.11 The runoff rates from a completely permeable (Greenfield) scenario has been calculated using the Institute 
of Hydrology Report 124 Flood Estimation for Small Catchments (1994), FSR 3 parameter equation.  The 
publication provides the essential design elements for determining the estimated Greenfield runoff rate 
based on the site area, soil type, and average annual rainfall, which is influenced by the location of the site 
within the United Kingdom.  This methodology is recommended within ‘Sustainable Drainage Systems’ 
Interim Code of Practice OPDM (2004). 

5.12 The IOH 124 equation to calculate runoff is: 

Qbar =  0.00108.0.89.SAAR1.17.SOIL2.17 

Where 

Qbar = Mean Annual Flood (m3/s) 

SAAR = Average Annual Rainfall (mm) 

A  = Area (ha) 

SOIL  = Value obtained from Soil Maps 

5.13 The SAAR value for the site was extracted from the FEH CD-ROM, and found to be 677mm. The SOIL 
value was obtained using the Winter Rain Potential Map (WRAP Map), and found to be 0.45. 

5.14 The analysis for determining the peak Greenfield discharge rate uses 50ha in the formula and linearly 
interpolates the flow rate value based on the ratio of the development to 50ha (Interim Code of Practice for 
Sustainable Drainage Systems, ODPM, 2004). 
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5.15 The Greenfield runoff rate for the 1 in 100 year return period rainfall event is calculated to be 13.5l/s/ha, 
increasing to 17.5/s/ha when accounting for climate change. 

5.16 This method has been applied to the whole site area for the existing scenario and to 0.22ha of the post 
redevelopment scenario. 

Runoff from Impermeable Areas 

5.17 The estimated runoff rate and volume from the proposed layout has been calculated using the Modified 
Rational (Wallingford) Method. 

5.18 The Modified Rational Method has been used in the calculation of runoff rates from non-Greenfield areas.  
A runoff co-efficient of 0.9 was used for all building roofs, car parking, hard standing and impermeable hard 
landscaping areas, as these were assumed to be impermeable.  A conservative runoff co-efficient of 0.8 
was used for the permeable hard landscaping areas. 

5.19 The Modified Rational method uses the following equation to calculate peak runoff rate from an area: 

Qo  =  2.78 Cv CR i A  

Where: 

CV = Volumetric Runoff Coefficient 
CR = 1.3 (Routing Coefficient) 
i  = Rainfall Intensity (mm/h) 
A = Area (ha)  
2.78 =  Coefficient which accounts for the differences in units used for the inputs and the outputs 

of the equation. 
5.20 The variable Cv is a co-efficient that describes the proportion of rainfall appearing in the surface water 

drainage system. CR is a routing co-efficient added to the Rational Method to represent runoff 
characteristics of a particular site or area in a more accurate manner. 

5.21 The time of concentration for the site has been calculated as approximately 5 minutes using the 
topographic survey and the formula: 

Tc = 0.00025 (L/S 0.5)0.8 

5.22 Where: L is catchment Length and S is catchment slope. L and C have been calculated from the 
topographical information. The Tc is assumed as 15 minutes in the calculation as data becomes inaccurate 
at frequencies lower than 15 minutes.  The surface water calculations can be found in full within Appendix 
C. 

Post Development Runoff 

5.23 The redeveloped site provides initial betterment from that of the existing situation with an increase in 
Greenfield area of approximately 0.03ha.  Additionally the post development scenario seeks to reduce 
runoff to as close to the Greenfield scenario as practicable, for events up to the 1 in 100 year event plus 
climate change. 
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5.24 The proposed attenuated runoff rate will provide a overall betterment for the Thames Water network, as it 
assumes that runoff from the post redevelopment scenario will be managed to a rate reflecting a site that is 
close to 100% Greenfield and therefore significantly more pervious than the actual existing situation. 

5.25 Table 7.2 identifies the pre and post redevelopment discharge rates and attenuation volumes for the site. 

5.26 Results indicate that final discharge rates for the redevelopment will be restricted to Greenfield for events 
up to and including the 1 in 30 year return period.  Rates for the 1 in 100 year event and 1 in 100 year event 
plus climate change will be 40.9l/s and 69.1l/s respectively.  These rates are greater than the Greenfield 
rates, however, they significantly lower than the rates from the actual as existing site of 127l/s and 166l/s 
based on an impermeable area of 1.25ha and Greenfield area of 0.19ha. 

5.27 The post redevelopment discharge rates of 40.9l/s and 69.1l/s are acceptable to Thames Water for 
discharge into the existing sewer network as they are les than the maximum discharge capacity of 90l/s. 

5.28 A storage volume of approximately 383m3 has been provided within the proposed onsite surface water 
network.  This volume has been calculated based on the redevelopment proposals and takes into 
consideration impermeable, permeable and semi-permeable (e.g. permeable paving) areas. 

5.29 The provided storage is managed via underground box culverts and a surface detention basin, with the 
underground storage being utilised initially for the lower return periods.  The use of a hydrobrake, or similar 
product, incorporated into the final outlet(s) form the site to restrict the total runoff rate to the rates identified 
in Table 7.2. 

5.30 The restriction of runoff rates for the site will provide a benefit for all storm events up to and including 1 in 
100 year return period plus climate change when compared the actual existing site, and reduces the risk of 
surface water flooding to surrounding properties. 

5.31 Petrol interceptors have been incorporated in to the proposed redevelopment drainage design prior to 
discharge into the Thames Water sewer network. 
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Table 5.2 Pre and post redevelopment runoff rates and storage volumes 

Return 
Period 
(yrs) 

Greenfield 
runoff rate 

(l/s) 

Greenfield 
runoff 

volume 
(m3) 

Post 
redevelopment 
runoff rate (l/s) Redevelopment 

runoff volume 
generated (m3) 

Peak storage 
requirements 
to Greenfield 

rates (m3) 

Volume of 
Greenfield 

rate storage 
to be 

discharged 
off site (m3) 

Post development 
discharge rate (l/s)

1* 5.3 38 18.1 101 63 None As Greenfield 

2** 5.4 77 20.4 229 152 None As Greenfield 

10** 9.9 142 35.7 400 258 None As Greenfield 

30* 15.0 108 83.2 464 356 None As Greenfield 

100* 19.4 139 121.5 677 538 155 40.9 

100 + 
CC* 

25.2 182 158.0 881 699 316 69.2 

*based on the critical storm duration of 120 minutes 
**based on the critical storm duration of 240 minutes 
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6. Sustainable Drainage 
 

General Principles 
6.1 Paragraph F14 of PPS25 states that where possible the use of Sustainable Drainage Systems (SUDS) 

should be incorporated into the development proposal.  Such systems have the potential to reduce the 
peak runoff flows and volumes further and can improve the amenity and biodiversity of the development. 

Site constraints for Drainage 
6.2 There are a number of constraints that may limit the utilisation of SUDS within the site.  These include the 

layout of the existing buildings that are being retained within the redevelopment proposals, the basement 
area of the proposals (limiting the areas available for infiltration devices or surface water storage) and the 
required redevelopment density. 

6.3 The underlying geology of the site is likely to have a low degree of permeability due to the presence of thick 
London Clay strata.  The geotechnical ground survey notes that the ground conditions encountered onsite 
do no appear suitable for use of infiltration techniques within the London Clay. 

6.4 The proposals intend to retain some of the existing drainage infrastructure on site.  It is recommended that 
an appropriately qualified engineer assess its suitability in accordance with Sewers for Adoption and any 
other relevant legislation and policy requirements. 

SUDS Selection Process 
6.5 This section provides a review of sustainable drainage options in order to determine techniques appropriate 

for the site and proposed development. 

Table 6.1 Potential SUDS techniques 
SUDS group Techniques Brief Description of technique

Retention / 
Detention 

Retention pond / Detention basin Surface storage facilities that provide 
stormwater attenuation and treatment. 

Subsurface storage Below ground storage facilities that provide 
stormwater attenuation, including oversized 
pipes and modular geocellular systems.  
Can be designed to infiltrate where 
suitable. 

Wetland Shallow wetland, Extended detention wetland, 
Pond/wetland, Pocket wetland, Submerged gravel 
wetland, Wetland channel. 

Surface storage facilities that provide 
stormwater attenuation and treatment. 

Infiltration / 
Filtration 

Infiltration trench, Infiltration basin, Soakaway, 
surface sand filter, Subsurface sand filter, 
Perimeter sand filter, Bioretention/filter strip, Filter 
trench. 

Excavations or areas of land that enable 
surface water to infiltrate, providing 
stormwater attenuation, treatment and 
groundwater recharge. 

Open channels Conveyance swale, Enhanced dry swale, 
Enhanced wet swale. 

Linear vegetated surface features that 
store and convey stormwater.  Can be 
designed to infiltrate where suitable. 

Source control Green roof, Rain water harvesting, Permeable 
pavements. 

Systems that attenuate stormwater at 
source.  Permeable pavements can be 
designed to infiltrate where suitable. 
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Retention / Detention 
 
Retention pond / Detention basin 

6.6 Retention ponds and detention basins are built basins or depressions in open space/landscape areas that 
allow stormwater runoff to be stored during rainfall events.  Retention ponds have a permanent water level 
with additional stormwater runoff being stored above this level during rainfall events, prior to discharge at 
the agreed discharge rates, whereas detention basins are typically dry between rainfall events.  Detention 
basins drain via a specifically designed outlet structure that ensures the device fully drains between storm 
events.  These techniques are considered to be suitable for the proposed redevelopment site and a dry 
detention basin has been incorporated in the proposed surface water drainage designs. 

Subsurface storage 
6.7 Subsurface storage typically utilises stormwater attenuation tanks to provide storage for rainfall.  These 

differ from the above ground systems by the fact that they are able to drain between storm events and not 
retain stormwater for the purpose of reuse.  This is typically done by setting the outlet pipe at the bottom of 
the structure.  This pipe can also restrict flows from the device however it is critical that the outlet pipe be 
located above the existing (or proposed drainage) connecting infrastructure to ensure adequate head for 
drainage.  This technique is most appropriate where space constraints preclude the use of alternative 
SUDS systems and as such is suitable for use at the site.  Subsurface storage has been utilised within the 
surface water drainage design for the proposed redevelopment. 

Wetland 
 

6.8 Like retention ponds, wetlands have a permanent water level, providing temporary storage for surface 
water runoff above this level.  They also require a continuous baseflow to support the plant-rich community 
and to prevent the concentration of salts and algae in the retained water.  Wetlands are not considered 
suitable for use within the redevelopment proposals due to both the site constraints and the design 
requirements of these techniques. 

Infiltration (Soakaway Devices and Geocellular and Modular Systems)/ Filtration 
 
Infiltration 

6.9 Soakaways are square or circular excavations, either filled with rubble or lined with an appropriate liner and 
surrounded by granular backfill.  They can be grouped and linked together to drain large areas.  The 
supporting structure and backfill can be substituted by modular, geocellular units.  Soakaways provide 
storm water attenuation, storm water treatment, reduce the volume of water that needs to be disposed of by 
downstream drainage and facilitate groundwater recharge.  Being an infiltration device, they require 
relatively high infiltration rates to be effective. 

6.10 The underlying geology of the site is likely to have a low degree of permeability due to the presence of thick 
London Clay strata.  The geotechnical ground survey notes that the ground conditions encountered onsite 
do no appear suitable for use of infiltration techniques (including soakaways and geocellular and modular 
systems) within the London Clay. 
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Filtration 
6.11 Filtration techniques can be employed in areas of limited to ground infiltration, with flows being released 

into a piped network instead of infiltrating into the underlying geology, however, this significantly reduces 
the attenuation function of filtration techniques.  In addition to this filtration techniques have a high 
associated capital cost and maintenance burden with associated negative aesthetic and odour problems 
and certain types (e.g. filter strips) require significant land take adjacent to area of surface water runoff. 

Open Channels (swales) 
 

6.12 Swales demand significant land take due to the required shallow side slopes.  They are therefore difficult to 
incorporate into dense urban developments such as the proposed redevelopment site.  Swales also provide 
some degree of infiltration opportunity, however, this would be limited due to the presence of the underlying 
London Clay strata.  Swales are not considered to be suitable for use within the redevelopment proposals 
due to the limited infiltration that would occur due to the underlying geology and the lack of available site 
area. 

Source Control 
 
Green roofs 

6.13 Vegetated roof areas “green roofs” can assist to reduce the runoff amount, provide some treatment of water 
quality within the soil media and plant uptake and provide additional habitat for fauna.  Green roofs (and 
Brown roofs) require specific structural consideration.  The technique of green roofs has not been 
incorporated into the redevelopment proposals due to the constraints of the existing listed Town Hall 
building structure and the financial constrains of the overall redevelopment proposals. 

Rain water harvesting 
6.14 The incorporation of rain water harvesting tanks within the development can have benefits for both the 

reduction of stormwater runoff due to reuse and a reduction of the demand from potable resources.  When 
utilising the rain water tank for attenuation purposes the device should be viewed as two distinct cells one 
purely for harvesting and one for runoff attenuation which will include a controlled release device (overflow 
pipe) to ensure the cell can drain after a rain event.  If rain water harvesting tanks are not separated into 
two specific cells then these devices cannot be utilised in stormwater calculations for attenuation purposes. 

6.15 Rain water harvesting has not been incorporated into the redevelopment proposals due to the financial 
constraints of the overall redevelopment proposals.  The redevelopment is primarily proposed in order to 
raise funds for the refurbishment of the Hornsey Town Hall and regeneration of the surrounding public 
facilities for civic uses.  The project would become unviable with the incorporation of less traditional 
features such as rain water harvesting facilities.  Additionally there are constraints associated with the listed 
status of the Town Hall building that restrict the incorporation of rain water harvesting systems. 
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Permeable paving 
6.16 Permeable surfaces and paving includes a granular sub-base which can purify surface water through 

microbial action.  The depth of the granular sub-base can be increased to suit storage requirements and 
could be supplemented with thin cellular storage or drainage blankets which would be wrapped in an 
impermeable membrane.  These devices can be designed to incorporate a sub surface drain within the sub 
base to allow adequate drainage in areas where infiltration is limited.  Permeable paving is an ideal solution 
for the provision of SUDS where large hard paved landscapes or car parks are proposed and have been 
incorporated into the redevelopment layout proposals. 

Preferred Options 
6.17 Based on the scale, site constraints and intended land use of the redevelopment proposals the following 

SUDS techniques have been incorporated into the design: 

• A dry detention basin (depth of 400mm plus 150mm freeboard) has been incorporated into the 
detailed design of the surface water drainage for the site.  This facility is to hold a minimum of 55m3 
of stormwater runoff prior to fully discharging following the storm event; 

• Subsurface storage of stormwater in the form of box culverts has been incorporated into the detailed 
design of the surface water drainage.  This facility is to hold approximately 320m3 of stormwater 
runoff prior to fully discharging at or less than Greenfield rates; 

• Permeable paving within the hard landscaping areas has been incorporated into the layout design.  
This has been included within the required surface water storage calculations for the proposed 
redevelopment; 

• Petrol interceptors located upstream of the connections into the Thames Water network that is 
receiving road drainage, and 

• A flow control device incorporated upstream of any connection into the Thames Water network to 
restrict runoff rates. 

6.18 Through incorporating SUDS features the overall reduction in discharge rates and volumes is evident.  The 
incorporation of SUDS will provide a benefit for all storm events up to and including 1 in 100 year return 
period plus climate change when compared the original development located on the site. 

Maintenance and Adoption 
6.19 Unlike conventional drainage systems, SUDS features should be visible and their function should be easily 

understood by those responsible for maintenance.  Like any drainage system maintenance is a necessary 
and important consideration of SUDS design and thought should be given at the planning stage to long 
term maintenance. 

6.20 It is proposed that the SUDS devices adopted for the site are incorporated into the development 
maintenance regime of the property management company that become responsible for the external 
maintenance of the buildings and communal external areas following completion of the site redevelopment.  
A maintenance management plan should be included within the detailed drainage design strategy for the 
site based on the final type of SUDS selected for the site. 
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7. Conclusion 
7.1 Capita Symonds was commissioned by the London Borough of Haringey to undertake a Flood Risk 

Assessment for the redevelopment of the Hornsey Town Hall site.  The site is approximately 1.44ha in size, 
and the application site is located within Flood Zone 1 on the Environment Agency (EA) Flood Zone Maps.  
The proposed mixed use redevelopment includes residential units and is therefore classified as ‘more 
vulnerable’ according to PPS25 and is identified as being acceptable in this Flood Zone. 

7.2 Runoff rates for the redeveloped site have been reduced to the Greenfield rates for up to and including the 
1 in 30 year event.  For the 1 in 100 year event and the 1 in 100 year event plus climate change runoff rates 
have been significantly reduced from the actual existing rates of 127l/s and 166l/s to 41l/s and 69l/s 
respectively.  This will assist in reducing the load that the site would place on the receiving Thames Water 
drainage network.  By restricting the final discharge rate, the site will assist in reducing the flood risk from 
surface water in the area. 

7.3 SUDS techniques have been incorporated into the redevelopment proposals, including the utilisation of 
permeable paving and onsite storage of attenuated surface water flows.  Attenuation storage of 
approximately 383m3 has been provided through the use of a dry detention basin and subsurface storage 
tanks. 

7.4 The redevelopment proposal has considered flood risk at all stages throughout the development of the final 
layout.  The final layout reflects the flood risk constraints and the need to manage, and where possible 
reduce, flood risk in accordance with the guidance in PPS25.  This FRA demonstrates that the proposed 
redevelopment is not at risk of flooding and will minimise the risk of flooding by incorporating SUDS into the 
drainage design.  The proposals will not increase the risk of flooding to others and as a result, 
redevelopment at this site should not be restricted as a result of flood risk. 

 



 

   

 Page A 

 

   

 

Appendix A - Figures 
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Appendix B - Thames Water Plans 
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of any kind 
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The position of apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established 
on site before any works are undertaken.

NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates no survey information is available.

At (530179,188089) there is a MANHOLE with SHORT NUMBER=1003      COVER=         55.57 INVERT=         52.88
At (530183,188089) there is a MANHOLE with SHORT NUMBER=1004      COVER=         55.68 INVERT=         50.95
At (530195,188089) there is a MANHOLE with SHORT NUMBER=1005      COVER=         55.91 INVERT=         53.44
At (530186,188083) there is a MANHOLE with SHORT NUMBER=1006      COVER=         56.03 INVERT=         51.23
At (530188,188223) there is a MANHOLE with SHORT NUMBER=1207      COVER=         49.54 INVERT=         45.72
At (530192,188497) there is a MANHOLE with SHORT NUMBER=1408      COVER=         43.56 INVERT=         41.15
At (530192,188494) there is a MANHOLE with SHORT NUMBER=1409      COVER=         43.59 INVERT=         41.80
At (530191,188445) there is a MANHOLE with SHORT NUMBER=1412      COVER=         44.52 INVERT=         42.87
At (530193,188443) there is a MANHOLE with SHORT NUMBER=1413      COVER=         44.50 INVERT=         42.47
At (530198,188553) there is a MANHOLE with SHORT NUMBER=1506      COVER=         42.81 INVERT=         40.42
At (530252,188178) there is a MANHOLE with SHORT NUMBER=2101      COVER=         52.01 INVERT=         50.46
At (530251,188177) there is a MANHOLE with SHORT NUMBER=2102      COVER=         52.00 INVERT=         49.87
At (530241,188111) there is a MANHOLE with SHORT NUMBER=2103      COVER=         56.26 INVERT=         53.49
At (530225,188243) there is a MANHOLE with SHORT NUMBER=2201      COVER=         49.14 INVERT=         47.87
At (530225,188239) there is a MANHOLE with SHORT NUMBER=2202      COVER=         49.32 INVERT=         45.01
At (530297,188270) there is a MANHOLE with SHORT NUMBER=2204      COVER=         48.93 INVERT=         43.45
At (530242,188396) there is a MANHOLE with SHORT NUMBER=2301      COVER=         44.42 INVERT=         41.75
At (530228,188496) there is a MANHOLE with SHORT NUMBER=2401      COVER=         43.54 INVERT=         41.72
At (530231,188495) there is a MANHOLE with SHORT NUMBER=2402      COVER=         43.51 INVERT=         41.16
At (530215,188406) there is a MANHOLE with SHORT NUMBER=2403      COVER=         44.83 INVERT=      -9999.00
At (530230,188547) there is a MANHOLE with SHORT NUMBER=2508      COVER=         42.62 INVERT=         40.23
At (530232,188547) there is a MANHOLE with SHORT NUMBER=2509      COVER=         42.63 INVERT=         41.31
At (530259,188549) there is a MANHOLE with SHORT NUMBER=2510      COVER=         42.10 INVERT=         40.78
At (530261,188549) there is a MANHOLE with SHORT NUMBER=2511      COVER=         42.18 INVERT=         39.85
At (530216,188528) there is a MANHOLE with SHORT NUMBER=2512      COVER=         43.05 INVERT=         40.13
At (530216,188525) there is a MANHOLE with SHORT NUMBER=2513      COVER=         43.11 INVERT=         41.15
At (530225,188520) there is a MANHOLE with SHORT NUMBER=2514      COVER=         43.13 INVERT=         41.10
At (530227,188520) there is a MANHOLE with SHORT NUMBER=2515      COVER=         43.09 INVERT=         40.11
At (530277,188526) there is a MANHOLE with SHORT NUMBER=2516      COVER=         42.13 INVERT=         39.82
At (530278,188523) there is a MANHOLE with SHORT NUMBER=2517      COVER=         42.17 INVERT=         40.62
At (530326,188141) there is a MANHOLE with SHORT NUMBER=3102      COVER=         56.98 INVERT=         54.10
At (530380,188308) there is a MANHOLE with SHORT NUMBER=3301      COVER=         47.61 INVERT=         45.88
At (530384,188307) there is a MANHOLE with SHORT NUMBER=3302      COVER=         47.55 INVERT=         41.73
At (530322,188428) there is a MANHOLE with SHORT NUMBER=3401      COVER=         42.95 INVERT=         39.22
At (530397,188526) there is a MANHOLE with SHORT NUMBER=3503      COVER=         40.66 INVERT=         38.69
At (530397,188522) there is a MANHOLE with SHORT NUMBER=3504      COVER=         40.65 INVERT=         38.45
At (530439,188090) there is a MANHOLE with SHORT NUMBER=4001      COVER=         61.13 INVERT=         58.52
At (530442,188088) there is a MANHOLE with SHORT NUMBER=4002      COVER=         61.50 INVERT=         59.22
At (530442,188083) there is a MANHOLE with SHORT NUMBER=4003      COVER=         61.26 INVERT=         58.52
At (530413,188172) there is a MANHOLE with SHORT NUMBER=4101      COVER=         55.79 INVERT=         54.29
At (530421,188174) there is a MANHOLE with SHORT NUMBER=4102      COVER=         55.56 INVERT=         53.12
At (530429,188175) there is a MANHOLE with SHORT NUMBER=4103      COVER=         55.30 INVERT=         53.78
At (530411,188242) there is a MANHOLE with SHORT NUMBER=4202      COVER=         50.56 INVERT=         48.05
At (530403,188315) there is a MANHOLE with SHORT NUMBER=4301      COVER=         46.69 INVERT=         41.48
At (530417,188323) there is a MANHOLE with SHORT NUMBER=4303      COVER=         45.61 INVERT=         41.37
At (530442,188337) there is a MANHOLE with SHORT NUMBER=4304      COVER=         43.47 INVERT=         42.25
At (530444,188337) there is a MANHOLE with SHORT NUMBER=4305      COVER=         43.50 INVERT=         41.24
At (530444,188334) there is a MANHOLE with SHORT NUMBER=4306      COVER=         43.68 INVERT=         40.13
At (530420,188465) there is a MANHOLE with SHORT NUMBER=4401      COVER=         40.98 INVERT=         37.14
At (530422,188463) there is a MANHOLE with SHORT NUMBER=4402      COVER=         40.92 INVERT=         38.18
At (530082,188065) there is a MANHOLE with SHORT NUMBER=0002      COVER=         59.60 INVERT=         56.46
At (530032,188165) there is a MANHOLE with SHORT NUMBER=0101      COVER=         52.75 INVERT=         50.99
At (530087,188295) there is a MANHOLE with SHORT NUMBER=0202      COVER=         47.33 INVERT=      -9999.00
At (530091,188277) there is a MANHOLE with SHORT NUMBER=0203      COVER=         47.94 INVERT=         43.37
At (530078,188245) there is a MANHOLE with SHORT NUMBER=0204      COVER=         48.79 INVERT=         47.49
At (530078,188239) there is a MANHOLE with SHORT NUMBER=0205      COVER=         48.92 INVERT=         47.68
At (530050,188217) there is a MANHOLE with SHORT NUMBER=0206      COVER=         50.10 INVERT=         49.29
At (530043,188205) there is a MANHOLE with SHORT NUMBER=0207      COVER=         50.68 INVERT=         47.61
At (530055,188205) there is a MANHOLE with SHORT NUMBER=0208      COVER=         50.47 INVERT=         49.24
At (530100,188343) there is a MANHOLE with SHORT NUMBER=0302      COVER=         46.33 INVERT=         42.96
At (530079,188482) there is a MANHOLE with SHORT NUMBER=0403      COVER=         42.96 INVERT=      -9999.00
At (530092,188436) there is a MANHOLE with SHORT NUMBER=0404      COVER=         44.22 INVERT=      -9999.00
At (530098,188427) there is a MANHOLE with SHORT NUMBER=0405      COVER=         44.66 INVERT=         42.33
At (530004,188556) there is a MANHOLE with SHORT NUMBER=0501      COVER=         40.86 INVERT=         37.54
At (530050,188526) there is a MANHOLE with SHORT NUMBER=0502      COVER=         41.76 INVERT=         38.77
At (530084,188502) there is a MANHOLE with SHORT NUMBER=0504      COVER=         42.73 INVERT=         40.03
At (530061,188567) there is a MANHOLE with SHORT NUMBER=0506      COVER=         41.93 INVERT=         40.49
At (530123,188071) there is a MANHOLE with SHORT NUMBER=1001      COVER=         58.23 INVERT=         55.51
At (530150,188076) there is a MANHOLE with SHORT NUMBER=1002      COVER=         57.23 INVERT=         54.19
At (530131,188198) there is a MANHOLE with SHORT NUMBER=1101      COVER=         50.25 INVERT=         46.69
At (530102,188283) there is a MANHOLE with SHORT NUMBER=1201      COVER=         47.75 INVERT=         44.12
At (530112,188253) there is a MANHOLE with SHORT NUMBER=1202      COVER=         48.65 INVERT=         45.05
At (530157,188293) there is a MANHOLE with SHORT NUMBER=1203      COVER=         47.59 INVERT=         46.05
At (530161,188295) there is a MANHOLE with SHORT NUMBER=1204      COVER=         47.62 INVERT=         46.43
At (530164,188274) there is a MANHOLE with SHORT NUMBER=1205      COVER=         48.17 INVERT=         45.76
At (530174,188248) there is a MANHOLE with SHORT NUMBER=1206      COVER=         48.95 INVERT=         46.42
At (530150,188312) there is a MANHOLE with SHORT NUMBER=1301      COVER=         47.03 INVERT=         46.37
At (530107,188410) there is a MANHOLE with SHORT NUMBER=1401      COVER=         45.22 INVERT=         42.52
At (530115,188430) there is a MANHOLE with SHORT NUMBER=1402      COVER=         44.91 INVERT=         41.94
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At (530122,188424) there is a MANHOLE with SHORT NUMBER=1403      COVER=         45.03 INVERT=         43.15
At (530122,188432) there is a MANHOLE with SHORT NUMBER=1404      COVER=         44.95 INVERT=         43.29
At (530130,188449) there is a MANHOLE with SHORT NUMBER=1405      COVER=         44.69 INVERT=         43.52
At (530126,188458) there is a MANHOLE with SHORT NUMBER=1406      COVER=         44.37 INVERT=         40.65
At (530148,188486) there is a MANHOLE with SHORT NUMBER=1407      COVER=         44.03 INVERT=         41.27
At (530162,188452) there is a MANHOLE with SHORT NUMBER=1410      COVER=         44.49 INVERT=         42.46
At (530160,188451) there is a MANHOLE with SHORT NUMBER=1411      COVER=         44.52 INVERT=         42.46
At (530101,188553) there is a MANHOLE with SHORT NUMBER=1501      COVER=         41.94 INVERT=         38.33
At (530109,188532) there is a MANHOLE with SHORT NUMBER=1502      COVER=         42.54 INVERT=         39.67
At (530129,188527) there is a MANHOLE with SHORT NUMBER=1503      COVER=         43.54 INVERT=         39.19
At (530135,188547) there is a MANHOLE with SHORT NUMBER=1504      COVER=         43.16 INVERT=         40.80
At (530173,188525) there is a MANHOLE with SHORT NUMBER=1505      COVER=         43.32 INVERT=         40.37
At (530302,188131) there is a MANHOLE with SHORT NUMBER=3101      COVER=         56.82 INVERT=         52.28
At (530301,188276) there is a MANHOLE with SHORT NUMBER=3201      COVER=         48.83 INVERT=         47.49
At (530322,188426) there is a MANHOLE with SHORT NUMBER=3402      COVER=         42.94 INVERT=         40.09
At (530409,188241) there is a MANHOLE with SHORT NUMBER=4201      COVER=         50.66 INVERT=         48.78
At (530404,188317) there is a MANHOLE with SHORT NUMBER=4302      COVER=         46.57 INVERT=         44.82
At (530405,188353) there is a MANHOLE with SHORT NUMBER=4309      COVER=         44.18 INVERT=         42.04
At (529956,188134) there is a MANHOLE with SHORT NUMBER=9103      COVER=         57.85 INVERT=         54.76
At (529956,188269) there is a MANHOLE with SHORT NUMBER=9205      COVER=         48.11 INVERT=      -9999.00
At (529993,188560) there is a MANHOLE with SHORT NUMBER=9505      COVER=         40.72 INVERT=      -9999.00
At (530014,188135) there is a MANHOLE with SHORT NUMBER=0102      COVER=         55.20 INVERT=         53.84
At (530008,188282) there is a MANHOLE with SHORT NUMBER=0201      COVER=         48.59 INVERT=         44.38
At (530023,188385) there is a MANHOLE with SHORT NUMBER=0301      COVER=         45.50 INVERT=         43.52
At (530018,188419) there is a MANHOLE with SHORT NUMBER=0401      COVER=         44.76 INVERT=         42.73
At (530021,188417) there is a MANHOLE with SHORT NUMBER=0402      COVER=         44.75 INVERT=         42.83
At (530261,188298) there is a MANHOLE with SHORT NUMBER=2206      COVER=      -9999.00 INVERT=      -9999.00
At (530282,188270) there is a MANHOLE with SHORT NUMBER=2207      COVER=      -9999.00 INVERT=      -9999.00
At (530263,188290) there is a MANHOLE with SHORT NUMBER=2208      COVER=      -9999.00 INVERT=      -9999.00
At (529989,188088) there is a MANHOLE with SHORT NUMBER=9001      COVER=         60.01 INVERT=         58.36
At (529976,188074) there is a MANHOLE with SHORT NUMBER=9004      COVER=         61.41 INVERT=         59.65
At (529992,188066) there is a MANHOLE with SHORT NUMBER=9005      COVER=         61.67 INVERT=         59.64
At (530000,188184) there is a MANHOLE with SHORT NUMBER=9101      COVER=         52.04 INVERT=         50.06
At (529998,188182) there is a MANHOLE with SHORT NUMBER=9102      COVER=         52.05 INVERT=         49.97
At (529988,188120) there is a MANHOLE with SHORT NUMBER=9104      COVER=         57.14 INVERT=         56.26
At (529970,188210) there is a MANHOLE with SHORT NUMBER=9206      COVER=         50.11 INVERT=         47.45
At (529963,188231) there is a MANHOLE with SHORT NUMBER=9207      COVER=         49.25 INVERT=         47.22
At (529960,188232) there is a MANHOLE with SHORT NUMBER=9208      COVER=         49.24 INVERT=         46.42
At (529972,188212) there is a MANHOLE with SHORT NUMBER=9209      COVER=         50.06 INVERT=         48.25
At (529964,188342) there is a MANHOLE with SHORT NUMBER=9303      COVER=         46.31 INVERT=         45.31
At (529962,188340) there is a MANHOLE with SHORT NUMBER=9304      COVER=         46.33 INVERT=         44.66
At (529962,188312) there is a MANHOLE with SHORT NUMBER=9305      COVER=         47.11 INVERT=         45.31
At (529960,188310) there is a MANHOLE with SHORT NUMBER=9306      COVER=         47.05 INVERT=         45.40
At (529998,188471) there is a MANHOLE with SHORT NUMBER=9401      COVER=         43.95 INVERT=         42.13
At (529997,188468) there is a MANHOLE with SHORT NUMBER=9402      COVER=         43.95 INVERT=         42.04
At (529987,188237) there is a MANHOLE with SHORT NUMBER=          COVER=      -9999.00 INVERT=      -9999.00
At (529987,188239) there is a MANHOLE with SHORT NUMBER=          COVER=      -9999.00 INVERT=      -9999.00
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ALS Sewer Map Key

Foul: A sewer designed to convey waste water from domestic and
industrial sources to a treatment works.

Surface Water: A sewer designed to convey surface water (e.g. rain
water from roofs, yards and car parks) to rivers or watercourses.

Combined: A sewer designed to convey both waste water and surface
water from domestic and industrial sources to a treatment works.

 Joint

 Trunk Surface Water

 Storm Relief

 Vent Pipe

Proposed Thames Surface
Water Sewer

Gallery

Surface Water Rising Main

Sludge Rising Main

Vacuum

Public Sewer Types (Operated & Maintained by Thames Water)

Notes:

1) All levels associated with the plans are to Ordnance Datum Newlyn.

2) All measurements on the plans are metric.

3) Arrows (on gravity fed sewers) or flecks (on rising mains) indicate direction of flow.

4) For symbols referred to as ‘Other’ on this key, please see the plan for further
information.

5) Most private pipes are not shown on our plans, as in the past, this information has
not been recorded.

6) -9999.00 or 0 on a manhole level indicates that data is unavailable.

7) The text appearing alongside a sewer line indicates the internal diameter of the
pipe in milimetres. Text next to a manhole indicates the manhole reference
number and should not be taken as a measurement. When cover and invert
levels appear on a plan they are clearly prefixed by ‘CL’ and ‘IL’. If you are
unsure about any text or symbology present on the plan, please contact a
member of Property Insight on 0118 925 1504.

Trunk Foul

Trunk Combined

Bio-solids (Sludge)

Trade Effluent

Proposed Thames Water
Foul Sewer

Foul Rising Main

Combined Rising Main

Proposed Thames Water
Rising Main

Syphon

Sewer Fittings
A feature in a sewer that does not affect the flow in the pipe. Example: a vent
is a fitting as the function of a vent is to release excess gas.

Operational Controls
A feature in a sewer that changes or diverts the flow in the sewer. Example: A
hydrobrake limits the flow passing downstream.

Air Valve

Blind Shaft

Catch Pit

Dam Chase

Double Flushing Tank / Chamber

Single Flushing Tank / Chamber

Hatch Box

Lamp Hole

Lifting Shaft

Meter

Rodding Eye

Vent Column

Vent

Washout

Backdrop Manhole

Butterfly Valve

Clough

Dam Board

Drop Pipe

Drop Shaft

Flume

Flap Valve

Headwall

Other (specified on plan)

Other (specified on plan)

Hydrobrake

Petrol Interceptor

Penstock

Reflux Valve

Step

Sluice Valve

Tank

Weir

End Items
End symbols appear at the start or end of a sewer pipe. Examples: an Undefined End at
the start of a sewer indicates that Thames Water has no knowledge of the position of
the sewer upstream of that symbol, Outfall on a surface water sewer indicates that the
pipe discharges into a stream or river.

Effluent Discharge

Soakaway/

Outfall

Undefined End

Inlet

Gulley

Other Symbols
Symbols used on maps which do not fall under other general categories

Sewage Treatment Works

Summit

Public/Private Pumping Station/ /

Invert Level

Change of characteristic indicator (C.O.C.I.)

Other Sewer Types (Not Operated or Maintained by Thames Water)

Areas

Lines denoting areas of underground surveys, etc.

Building over Case (BOC No.) or Low Lying Land (LLL No.)

Licence Area

Survey Area

Drawing Area or chamber

Area under Adoption Agreement

Sewage Treatment Works or Pumping Station

Area pending Adoption Agreement Other Area (specified on plan)

Foul Sewer

Combined Sewer

Culverted Watercourse

Status Unknown

Surface Water Sewer

Highway Drain

Proposed

Abandoned Sewer

I L

BD HY

BV PI

CL PS

DB RV

DP ST

DS SV

FL TA

FV WW

HW

AV LH

BS LS

CP ME

DC RE

DF VC

SF VT

HB WO

STW

GU

VACUUM SYPHON

M

PI

SA SA



Based on the Ordnance Survey map with the Sanction of the
controller of H.M. Stationery Office, licence no. WU298557.
Crown Copyright Reserved.
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of any kind 
whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.

100 metre intervals

EAGLE hardcopy facility - Normal Map.
The plot is centred on ( 530206 , 188316 ), which is in TQ3088SW. Printed on 14 January 2009 at 13:17:54 by JLISKOVA.
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ALS Water Map Key

PIPE DIAMETER DEPTH BELOW GROUND

Up to 300mm (12”) 900mm (3’)

300mm - 600mm (12” - 24”) 1100mm (3’ 8”)

600mm and bigger (24” plus) 1200mm (4’)

Distribution Main: The most common pipe shown on water maps.
With few exceptions, domestic connections are only made to
distribution mains.

Trunk Main: A main carrying water from a source of supply to a
treatment plant or reservoir, or from one treatment plant or reservoir
to another. Also a main transferring water in bulk to smaller water
mains used for supplying individual customers.

Supply Main: A supply main indicates that the water main is used as
a supply for a single property or group of properties.

Fire Main: Where a pipe is used as a fire supply, the word FIRE will be
displayed along the pipe.

Metered Pipe: A metered main indicates that the pipe in question
supplies water for a single property or group of properties and that
quantity of water passing through the pipe is metered even though
there may be no meter symbol shown.

Transmission Tunnel: A very large diameter water pipe. Most tunnels
are buried very deep underground. These pipes are not expected to
affect the structural integrity of buildings shown on the map
provided.

Raw Water Main: A main that carries untreated water rather than
water that is safe to drink. These mains are usually found near
reservoirs where their purpose is to link reservoirs or to feed
untreated water from a reservoir into a water treatment works.

Other (Specified on plan)

Proposed Main: A main that is still in the planning stages or in the
process of being laid. More details of the proposed main and its
reference number are generally included near the main.

Water Pipes (Operated & Maintained by Thames Water)

Hydrants

Single Hydrant
Double Hydrant

The abbreviations below indicate the use of the hydrant symbols above.
Fire Hydrant

Washout

Raw Water Hydrant

Private Hydrant

Meters

Meter

The abbreviations below indicate the use of the meter symbol above. Meter
symbols without an abbreviation should be taken as revenue meters.

Zonal

District

Waste

Valves

Open General Purpose Valve

The abbreviations below indicate the type of the valve symbol above.

Butterfly

Bypass

Emptying

Sluice

Closed General Purpose Valve

The abbreviations below indicate the use of the valve symbol above.

District Boundary Valve

Depth of Water Pipes (Normal Cover)

District Pressure Valve

Pressure Boundary Valve

Stand Shut Valve
Zonal Boundary Valve

Other (specified on plan)

Air Valve

The abbreviations below indicate the use of the valve symbol above.

The abbreviations below indicate the use of the valve symbol above.

Air Valve

Air Cock (manual air valve)

Automatic Air Valve

Pressure Sustaining

Pressure Controlling

Pressure Reducing

Reflux Non-Return Valve (NRA)

Stopcock

End Items

Symbol indicating what happens at the end of a water main.
Blank Flange

Capped End

Undefined End

Manifold

Customer Supply

Fire Supply

Emptying Pit

Supply Assets

The abbreviations below indicate the use of the supply asset symbol above.
Booster Station

Pumping Station

Inspection Shaft

Pumping Shaft
Service Reservoir

Tower

Treatment Works

Other (specified on plan)

Other Symbols

Other Water Pipes (Not Operated or Maintained by Thames Water)

Other (specified on plan)

Protection Test Point

Protection Point / Anode

Pressure Transducer / Critical Pressure Point

Data Logger

Telemetry Pit / Chamber

Other Water Company Main: Occasionally other water company
water pipes may overlap the border of our clean water coverage area.
These mains are denoted in purple and in most cases have the owner
of the pipe displayed along them.

Private Main: Indiates that the water main in question is not owned
by Thames Water. These mains normally have text associated with
them indicating the diameter and owner of the pipe.

4”

16” TRUNK

3” SUPPLY

3” FIRE

3” METERED

ANGLIAN

800mm RAW WATER

FH

WO

RWH

P

ZM

DM

WM

BF

BP

EV

SV

DBV

DPV

PBV

SSV

ZBV

ZZ

AV

AC

AAV

PS

PC

PT

A

T

L

X

BS
PS
SI
SP
SR
TO
TW
XX

C

F
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Project: CS/026506

Job Number CS/026506

Version Draft v1.0
File Path Greenfield Calcs_whole site JRrev.xls

Produced by HH Date 15/02/2010
Checked by JR Date 17/02/2010

Rainfall Data NGR 530191, 188319

Return Period 1 2 10 30 100 100 + CC
Duration
(mins)

Duration
(hrs)

15 0.25 4.05 8.18 16.45 25.06 39.35 51.16
30 0.5 5.30 10.33 20.05 29.88 45.85 59.61
60 1 6.90 12.99 24.33 35.50 53.23 69.20

120 2 8.97 16.29 29.44 42.05 61.62 80.11
240 4 11.64 20.38 35.55 49.70 71.18 92.53
360 6 13.54 23.22 39.67 54.77 77.38 100.59
480 8 15.07 25.46 42.87 58.65 82.09 106.72
600 10 16.38 27.35 45.51 61.84 85.92 111.70
840 14 18.57 30.47 49.84 67.02 92.07 119.69

1440 24 22.72 36.25 57.68 76.29 102.95 133.84
2880 48 29.42 45.30 69.56 90.04 118.75 154.38

Project Title
Hornsey Town Hall

Notes

Rainfall data sourced from FEH CD ROM using depth duration frequency (DDF) 
model. Should be in millimetres (mm).

Rainfall data at return periods less than 1 in 2 years are not considered reliable 
and should not be used in detailed design calculations.

Climate change rainfall intensities are based on Table B.2 of PPS 25 and assume 
a development design life of 50 year (i.e. rainfall increase of 20%). It may be 
necessary to increase/decrease the climate change allowance depending upon the 
development design life.

Greenfield Calcs_whole site JRrev.xls FEH Rainfall data



Project: CS/026506

Job Number CS/026506

Version Draft v1.0
File Path Greenfield Calcs_whole site JRrev.xls

Produced by HH Date 15/02/2010
Checked by JR Date 17/02/2010

Calculation of Greenfield Runoff Rates - Institute of Hydrology Report 124 FSR 3-parameter equation

Site name AREA 
(km)

SPRHOST
(%)

SAAR
(mm) SOIL QBAR

(m^3/s)
Hornsey Town Hall 0.50 40.2 677 0.45 0.21123552

Return Period
Greenfield runoff in m3/s QBAR 1 2 10 30 100 100 + CC

0.21 0.18 0.19 0.34 0.52 0.67 0.88
Region

6 0.00 0.87 0.88 1.62 2.46 3.19

Greenfield runoff in l/s Return Period
for 50 ha Area QBAR 1 2 10 30 100 100 + CC

211.24 183.77 185.89 342.20 519.64 673.84 875.99

Greenfield runoff in l/s/ha Return Period
QBAR 1 2 10 30 100 100 + CC

4.22 3.68 3.72 6.84 10.39 13.48 17.52

Actual Site Area (Existing) 1.44 ha
Return Period
QBAR 1 2 10 30 100 100 + CC

Existing total discharge from site (l/s) 6.08 5.29 5.35 9.85 14.96 19.40 25.22

For Small Catchments
QBAR(rural) = 0.00108*AREA0.89*SAAR1.17*SOIL2.17

Notes

REFERENCES

Interim Code of Practice for Sustainable Drainage Systems (2004) National SUDS Working Group. This document 
provides guidelines for the calculation of Greenfield runoff. Pg 49 and Table 6.1. Based on guidance from the National SUDS 
Working Group (2004) the IOH 124 method only applies to catchments of 50ha and above and for smaller catchment should 
be linearly interpolated from a 50ha area. (Table 6.1 Interim code of practice on sustainable drainage systems).

Technical Report W5-07A/TR1 Preliminary Rainfall Runoff Management for Developments The 1 in 1 year return period 
event is defined as the highest probability event to be specifically considered to ensure that flows to the watercourse are 
tighly contolled for thes more frequent events.

For SOIL Index: Flood Studies Report (FSR) Vol. 1 Pg 303 and 312.

For small catchments: IoH Report No. 124, Institute of Hydrology, 1994.

For Growth Curve Factors: Flood Studies Supplementary Report (FSSR) 14, UK Hydrological Growth Curve Regions

SOIL INDEX

=(0.15S1+0.30S2+0.40S3+0.45S4+0.50S5)/(S1+S2+S3+S4+S5)
Where S1........ S5 are classifications from the Winter Rain Soil Acceptance (WRAP) map.

It is also recognised in Report 124 (1994) pg29 that ' It is possible that, for small catchments in particular, the generalised 
nature of the soil map could lead to misleading data being assigned to the catchment'.

SOIL values can be verified using Soil survey Maps of England and Wales for reference. Site investigation results (borehole 
data) can also be used for reference where available.

Project Title
Hornsey Town Hall

Greenfield Calcs_whole site JRrev.xls Greenfield Runoff IoH124



Project: CS/026506

Job Number CS/026506

Version Draft v1.0
File Path Greenfield Calcs_whole site JRrev.xls

Produced by HH Date 15/02/2010
Checked by JR Date 17/02/2010

Calculation of Average Site Slope - Weighted Height-Distance Method

Elevation 
(mAOD)

Height Difference 
(m)

Cumulative 
Distance (x)

Change in 
Distance (X)

Average Height (
h)

- Average of 
change (A)

44.4 0 0.0
45.0 0.6 33.0 33 0.3 9.9
46.0 1.6 66.0 33 1.1 36.3
46.3 1.9 106.0 40 1.75 70
47.8 3.4 146.0 40 2.65 106
49.4 5 180.0 34 4.2 142.8

TOTAL 180 365

Average Site Slope (S) 0.0225

Area (Ha) Length (m) Highest Point Lowest 
Point Slope Time of 

Concentrati
1.44 180.0 49.40 44.40 0.0225 4.36

Notes

A weighted average method is used to determine the average slope across a site. Taking the high and 
low points on a site and the site length is not necessarily representative of the actual slope across a 
site for the purposes of determining time of concentration (ToC). On small sites this will make little 
difference in theToC, however can potentially affect ToC of large sites.

Time of concentration is the time required for rain falling at the farthest point of the catchment to flow to
the measureing point of the river. This is where the flow Q is peak for the catchment/site.
Tc can be used to define the CRITICAL DURATION for the site/catchment.

Time of Concentration for Small Catchments
Tc = 0.00025(L/S0.5)0.8          Shaw (1994)

Project Title
Hornsey Town Hall
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Project: CS/026506

Project Title

Hornsey Town Hall

Job Number CS/026506

Version Draft v0
File Path Greenfield Calcs_whole site JRrev.xls

Produced by HH Date 15/02/2010
Checked by JR Date 17/02/2010

Area (ha) Site
Permeable area Impermeable area Total

Existing 1.44 N/A 1.44
Proposed Development 0.22 1.22 1.44

Greenfield Runoff Rate l/s/ha l/s
1 3.68 5.29
2 3.72 5.35
10 6.84 9.85
30 10.39 14.96
100 13.48 19.40
100+CC 17.52 25.22

Available onsite storage 
volume m3 382.7

Refer to drawings CS-026506-C-2000-P3 and CS-026506_C-

2001_P3 for details on storage provision

Post Development Storage Peak Storage 
Requirements 
to Greenfield 
Rates (m3)

% of Greenfield 
Storage 
Available on Site 
(%)

Volume of 
'Greenfield 
Rate' Storage
to be 
discharged 
off site m3

 

Post 
development 
discharge rate 
(l/s)

1 63 605 -319 As greenfield
2 152 252 -231 As greenfield
10 258 148 -124 As greenfield
30 356 107 -26 As greenfield
100 538 71 155 40.93
100+CC 699 55 316 69.16

Greenfield Calcs.xls Summary



Project: CS/026506

Job Number CS/026506

Version Draft v1.0
File Path Greenfield Calcs_whole site JRrev.xls

Produced by HH Date 15/02/2010
Checked by JR Date 17/02/2010

Calculation of Post Development Peak Runoffs and Volumes from Impermeable Areas ONLY

Calculation of Runoff Coefficient (Cv)

Surface Area (ha) Cv Weighted Cv
Greenfield Open Space N/A N/A N/A
Impermeable 0.88 0.9 0.647625675
Permeable paving 0.34 0.8 0.224332733

0
Total 1.22 0.871958408

Return Period 1 in 1 Year

Duration
(mins)

FEH rainfall Depth
(mm)

Intensity
(mm/hr)

Peak Flow Rate
(m3/s)

Volume of Runoff
(m3)

15 4.05 16.20 0.062 43
30 5.30 10.60 0.041 56
60 6.90 6.90 0.027 73

120 8.97 4.49 0.017 96
240 11.64 2.91 0.011 124
360 13.54 2.26 0.009 144
480 15.07 1.88 0.007 160
600 16.38 1.64 0.006 174
840 18.57 1.33 0.005 198

1440 22.72 0.95 0.004 242
2880 29.42 0.61 0.002 313

Calculation of Post Development Peak Runoffs and Volumes from Greenfield Areas ONLY

Post Development 
Greenfield Area 0.22 ha

QBAR Return Period
1

Greenfield Runoff Rate 
(l/s/ha) 4.22 3.68
Greenfield Runoff from 
Open Space (l/s) 0.92 0.80 Refer greenfield runoff calcs

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method
This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield rnuof
rates have been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed
development. This worksheet determines the runoff from the post-development impermeable areas 
only. Refer the follow worksheet for the total peak runoff rates and volumes taking into consideration 
the post-development greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments 
(2004) Rev B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Modified Rational Method: Peak Flow for Impermeable Areas
Q = 2.78 Cv* Cr*I*A/1000
Where
Cr = Routing Coefficient (1.3 for Urban areas)
Cv = Runoff Coefficient
I = Rainfall intensity (mm/hr)
A = Area (ha)

Project Title
Hornsey Town Hall

Greenfield Calcs_whole site JRrev.xls 1 Yr Post Dev Runoff



Project: CS/026506

Job Number CS/026506

Version Draft v1.0
File Path Greenfield Calcs_whole site JRrev.xls

Produced by HH Date 15/02/2010
Checked by JR Date 17/02/2010

Calculation of TOTAL Post Development Peak Runoffs and Volumes and Required Storage

Return Period 1 in 1 Year

Storm Duration

Existing or 
Permitted 

Discharge Runoff 
Rate Post-Development Runoff Rate 

Existing or Permitted 
Outflow Volume 

(Greenfield) 
Post-Development 

Runoff Volume  

Storage, 
Inflow - 
Outflow

(minutes) m3/s m3/s m3 m3 m3

15 0.0053 0.063 4.76 43.85 39.09
30 0.0053 0.042 9.52 57.89 48.36
60 0.0053 0.027 19.04 76.37 57.32

120 0.0053 0.018 38.09 101.30 63.21
240 0.0053 0.012 76.18 135.50 59.32
360 0.0053 0.009 114.27 161.50 47.23
480 0.0053 0.008 152.36 183.56 31.21
600 0.0053 0.007 190.45 203.28 12.84
840 0.0053 0.006 266.62 238.14 -28.49

1440 0.0053 0.004 457.07 311.17 -145.90
2880 0.0053 0.003 914.14 451.72 -462.42

Required Storage 63.21 m3

Required Volume of Storage
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m
e 
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Required
Volume of
Storage

Notes

Post-Development runoff volumes are a combination of runoff volumes from impermeable areas and 
runoff volumes from greenfield areas.

Greenfield runoff rates are not duration dependent using the IoH124 method, however greenfield runoff 
volumes have been calculated for the storm durations above and added to the duration dependent 
volumes from the impermeable areas (which use the Modified Rational Method)

Project Title
Hornsey Town Hall

Greenfield Calcs_whole site JRrev.xls 1 Yr Post Dev Storage
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Calculation of Post Development Peak Runoffs and Volumes from Impermeable Areas ONLY

Calculation of Runoff Coefficient (Cv)

Surface Area (ha) Cv Weighted Cv
Greenfield Open Space N/A N/A N/A
Impermeable 0.88 0.9 0.647625675
Permeable paving 0.34 0.8 0.224332733

0
Total 1.22 0.871958408

Return Period 1 in 2 Year

Duration
(mins)

FEH rainfall Depth
(mm)

Intensity
(mm/hr)

Peak Flow Rate
(m3/s)

Volume of Runoff
(m3)

15 8.18 32.72 0.126 87
30 10.33 20.66 0.080 110
60 12.99 12.99 0.050 138

120 16.29 8.15 0.031 173
240 20.38 5.10 0.020 217
360 23.22 3.87 0.015 247
480 25.46 3.18 0.012 271
600 27.35 2.74 0.011 291
840 30.47 2.18 0.008 325

1440 36.25 1.51 0.006 386
2880 45.30 0.94 0.004 482

Calculation of Post Development Peak Runoffs and Volumes from Greenfield Areas ONLY

Post Development 
Greenfield Area 0.22 ha

QBAR Return Period
2

Greenfield Runoff Rate 
(l/s/ha) 4.22 3.72
Greenfield Runoff from 
Open Space (l/s) 0.92 0.81 Refer greenfield runoff calcs

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method
This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield rnuof
rates have been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed
development. This worksheet determines the runoff from the post-development impermeable areas 
only. Refer the follow worksheet for the total peak runoff rates and volumes taking into consideration 
the post-development greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments 
(2004) Rev B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Modified Rational Method: Peak Flow for Impermeable Areas
Q = 2.78 Cv* Cr*I*A/1000
Where
Cr = Routing Coefficient (1.3 for Urban areas)
Cv = Runoff Coefficient
I = Rainfall intensity (mm/hr)
A = Area (ha)

Project Title
Hornsey Town Hall

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method - The Wallingford Procedure Vol. 4 'The Modified Rational Method' 
Water Research Council (1981)

This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield runoff rates have 
been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed 
development. This worksheet determines the runoff from the post-development impermeable areas only. Refer 
the follow worksheet for the total peak runoff rates and volumes taking into consideration the post-development 
greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments (2004) Rev 
B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Greenfield Calcs_whole site JRrev.xls 2 Yr Post Dev Runoff
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Calculation of TOTAL Post Development Peak Runoffs and Volumes and Required Storage

Return Period 1 in 2 Year

Storm Duration

Existing or 
Permitted 

Discharge Runoff 
Rate Post-Development Runoff Rate 

Existing or Permitted 
Outflow Volume 

(Greenfield) 
Post-Development 

Runoff Volume  

Storage, 
Inflow - 
Outflow

(minutes) m3/s m3/s m3 m3 m3

15 0.0054 0.127 4.82 87.85 83.03
30 0.0054 0.080 9.63 111.47 101.84
60 0.0054 0.051 19.26 141.26 122.00

120 0.0054 0.032 38.53 179.32 140.80
240 0.0054 0.020 77.05 228.71 151.66
360 0.0054 0.016 115.58 264.79 149.21
480 0.0054 0.013 154.11 294.48 140.37
600 0.0054 0.011 192.63 320.44 127.81
840 0.0054 0.009 269.69 365.34 95.65

1440 0.0054 0.007 462.32 456.06 -6.26
2880 0.0054 0.004 924.64 622.43 -302.21

Required Storage 151.66 m3

Required Volume of Storage
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Notes

Post-Development runoff volumes are a combination of runoff volumes from impermeable areas and 
runoff volumes from greenfield areas.

Greenfield runoff rates are not duration dependent using the IoH124 method, however greenfield runoff 
volumes have been calculated for the storm durations above and added to the duration dependent 
volumes from the impermeable areas (which use the Modified Rational Method)

Project Title
Hornsey Town Hall

Greenfield Calcs_whole site JRrev.xls 2 Yr Post Dev Storage
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Calculation of Post Development Peak Runoffs and Volumes from Impermeable Areas ONLY

Calculation of Runoff Coefficient (Cv)

Surface Area (ha) Cv Weighted Cv
Greenfield Open Space N/A N/A N/A
Impermeable 0.88 0.9 0.647625675
Permeable paving 0.34 0.8 0.224332733

0
Total 1.22 0.871958408

Return Period 1 in 10 Year

Duration
(mins)

FEH rainfall Depth
(mm)

Intensity
(mm/hr)

Peak Flow Rate
(m3/s)

Volume of Runoff
(m3)

15 16.45 65.80 0.253 175
30 20.05 40.10 0.154 214
60 24.33 24.33 0.094 259

120 29.44 14.72 0.057 314
240 35.55 8.89 0.034 379
360 39.67 6.61 0.025 422
480 42.87 5.36 0.021 457
600 45.51 4.55 0.018 485
840 49.84 3.56 0.014 531

1440 57.68 2.40 0.009 614
2880 69.56 1.45 0.006 741

Calculation of Post Development Peak Runoffs and Volumes from Greenfield Areas ONLY

Post Development 
Greenfield Area 0.22 ha

QBAR Return Period
10

Greenfield Runoff Rate 
(l/s/ha) 4.22 6.84
Greenfield Runoff from 
Open Space (l/s) 0.92 1.49 Refer greenfield runoff calcs

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method
This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield rnuof
rates have been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed
development. This worksheet determines the runoff from the post-development impermeable areas 
only. Refer the follow worksheet for the total peak runoff rates and volumes taking into consideration 
the post-development greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments 
(2004) Rev B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Modified Rational Method: Peak Flow for Impermeable Areas
Q = 2.78 Cv* Cr*I*A/1000
Where
Cr = Routing Coefficient (1.3 for Urban areas)
Cv = Runoff Coefficient
I = Rainfall intensity (mm/hr)
A = Area (ha)

Project Title
Hornsey Town Hall

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method - The Wallingford Procedure Vol. 4 'The Modified Rational Method' 
Water Research Council (1981)

This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield runoff rates have 
been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed 
development. This worksheet determines the runoff from the post-development impermeable areas only. Refer 
the follow worksheet for the total peak runoff rates and volumes taking into consideration the post-development 
greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments (2004) Rev 
B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Greenfield Calcs_whole site JRrev.xls 10 Yr Post Dev Runoff
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Calculation of TOTAL Post Development Peak Runoffs and Volumes and Required Storage

Return Period 1 in 10 Year

Storm Duration

Existing or 
Permitted 

Discharge Runoff 
Rate Post-Development Runoff Rate 

Existing or Permitted 
Outflow Volume 

(Greenfield) 
Post-Development 

Runoff Volume  

Storage, 
Inflow - 
Outflow

(minutes) m3/s m3/s m3 m3 m3

15 0.0099 0.255 8.87 176.54 167.67
30 0.0099 0.156 17.73 216.22 198.49
60 0.0099 0.095 35.46 264.49 229.02

120 0.0099 0.058 70.92 324.28 253.35
240 0.0099 0.036 141.85 400.09 258.24
360 0.0099 0.027 212.77 454.70 241.93
480 0.0099 0.022 283.70 499.52 215.82
600 0.0099 0.019 354.62 538.37 183.75
840 0.0099 0.015 496.47 605.96 109.49

1440 0.0099 0.011 851.09 743.15 -107.95
2880 0.0099 0.007 1702.19 998.52 -703.67

Required Storage 258.24 m3

Required Volume of Storage
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Notes

Post-Development runoff volumes are a combination of runoff volumes from impermeable areas and 
runoff volumes from greenfield areas.

Greenfield runoff rates are not duration dependent using the IoH124 method, however greenfield runoff 
volumes have been calculated for the storm durations above and added to the duration dependent 
volumes from the impermeable areas (which use the Modified Rational Method)

Project Title
Hornsey Town Hall

Greenfield Calcs_whole site JRrev.xls 10 Yr Post Dev Storage
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Calculation of Post Development Peak Runoffs and Volumes from Impermeable Areas ONLY

Calculation of Runoff Coefficient (Cv)

Surface Area (ha) Cv Weighted Cv
Greenfield Open Space N/A N/A N/A
Impermeable 0.88 0.9 0.647625675
Permeable paving 0.34 0.8 0.224332733

0
Total 1.22 0.871958408

Return Period 1 in 30 Year

Duration
(mins)

FEH rainfall Depth
(mm)

Intensity
(mm/hr)

Peak Flow Rate
(m3/s)

Volume of Runoff
(m3)

15 25.06 100.24 0.386 267
30 29.88 59.76 0.230 318
60 35.50 35.50 0.137 378

120 42.05 21.03 0.081 448
240 49.70 12.43 0.048 529
360 54.77 9.13 0.035 583
480 58.65 7.33 0.028 625
600 61.84 6.18 0.024 659
840 67.02 4.79 0.018 714

1440 76.29 3.18 0.012 812
2880 90.04 1.88 0.007 959

Calculation of Post Development Peak Runoffs and Volumes from Greenfield Areas ONLY

Post Development 
Greenfield Area 0.22 ha

QBAR Return Period
30

Greenfield Runoff Rate 
(l/s/ha) 4.22 10.39
Greenfield Runoff from 
Open Space (l/s) 0.92 2.26 Refer greenfield runoff calcs

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method
This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield rnuof
rates have been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed
development. This worksheet determines the runoff from the post-development impermeable areas 
only. Refer the follow worksheet for the total peak runoff rates and volumes taking into consideration 
the post-development greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments 
(2004) Rev B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Modified Rational Method: Peak Flow for Impermeable Areas
Q = 2.78 Cv* Cr*I*A/1000
Where
Cr = Routing Coefficient (1.3 for Urban areas)
Cv = Runoff Coefficient
I = Rainfall intensity (mm/hr)
A = Area (ha)

Project Title
Hornsey Town Hall

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method - The Wallingford Procedure Vol. 4 'The Modified Rational Method' 
Water Research Council (1981)

This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield runoff rates have 
been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed 
development. This worksheet determines the runoff from the post-development impermeable areas only. Refer 
the follow worksheet for the total peak runoff rates and volumes taking into consideration the post-development 
greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments (2004) Rev 
B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Greenfield Calcs_whole site JRrev.xls 30 Yr Post Dev Runoff
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Calculation of TOTAL Post Development Peak Runoffs and Volumes and Required Storage

Return Period 1 in 30 Year

Storm Duration

Existing or 
Permitted 

Discharge Runoff 
Rate Post-Development Runoff Rate 

Existing or Permitted 
Outflow Volume 

(Greenfield) 
Post-Development 

Runoff Volume  

Storage, 
Inflow - 
Outflow

(minutes) m3/s m3/s m3 m3 m3

15 0.0150 0.388 13.46 268.93 255.47
30 0.0150 0.232 26.93 322.30 295.38
60 0.0150 0.139 53.85 386.23 332.38
120 0.0150 0.083 107.70 464.14 356.44
240 0.0150 0.050 215.40 561.92 346.52
360 0.0150 0.037 323.10 632.22 309.12
480 0.0150 0.030 430.80 689.85 259.05
600 0.0150 0.026 538.50 740.13 201.63
840 0.0150 0.021 753.90 827.90 74.00

1440 0.0150 0.014 1292.40 1008.16 -284.24
2880 0.0150 0.009 2584.80 1350.26 -1234.55

Required Storage 356.44 m3

Required Volume of Storage
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Notes

Post-Development runoff volumes are a combination of runoff volumes from impermeable areas and 
runoff volumes from greenfield areas.

Greenfield runoff rates are not duration dependent using the IoH124 method, however greenfield runoff 
volumes have been calculated for the storm durations above and added to the duration dependent 
volumes from the impermeable areas (which use the Modified Rational Method)

Project Title
Hornsey Town Hall

Greenfield Calcs_whole site JRrev.xls 30 Yr Post Dev Storage
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Calculation of Post Development Peak Runoffs and Volumes from Impermeable Areas ONLY

Calculation of Runoff Coefficient (Cv)

Surface Area (ha) Cv Weighted Cv
Greenfield Open Space N/A N/A N/A
Impermeable 0.88 0.9 0.647625675
Permeable paving 0.34 0.8 0.224332733

0
Total 1.22 0.871958408

Return Period 1 in 100 Year

Duration
(mins)

FEH rainfall Depth
(mm)

Intensity
(mm/hr)

Peak Flow Rate
(m3/s)

Volume of Runoff
(m3)

15 39.35 157.40 0.606 419
30 45.85 91.70 0.353 488
60 53.23 53.23 0.205 567

120 61.62 30.81 0.119 656
240 71.18 17.80 0.068 758
360 77.38 12.90 0.050 824
480 82.09 10.26 0.039 874
600 85.92 8.59 0.033 915
840 92.07 6.58 0.025 981

1440 102.95 4.29 0.017 1096
2880 118.75 2.47 0.010 1265

Calculation of Post Development Peak Runoffs and Volumes from Greenfield Areas ONLY

Post Development 
Greenfield Area 0.22 ha

QBAR Return Period
100

Greenfield Runoff Rate 
(l/s/ha) 4.22 13.48
Greenfield Runoff from 
Open Space (l/s) 0.92 2.94 Refer greenfield runoff calcs

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method
This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield 
rnuoff rates have been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the 
proposed development. This worksheet determines the runoff from the post-development 
impermeable areas only. Refer the follow worksheet for the total peak runoff rates and volumes 
taking into consideration the post-development greenfield areas in addition to the impermeable 
areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for 
Developments (2004) Rev B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Modified Rational Method: Peak Flow for Impermeable Areas
Q = 2.78 Cv* Cr*I*A/1000
Where
Cr = Routing Coefficient (1.3 for Urban areas)
Cv = Runoff Coefficient
I = Rainfall intensity (mm/hr)
A = Area (ha)

Project Title
Hornsey Town Hall

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method - The Wallingford Procedure Vol. 4 'The Modified Rational 
Method' Water Research Council (1981)

This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield runoff rates 
have been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed 
development. This worksheet determines the runoff from the post-development impermeable areas only. Refer 
the follow worksheet for the total peak runoff rates and volumes taking into consideration the post-
development greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments (2004) 
Rev B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Greenfield Calcs_whole site JRrev.xls 100 Yr Post Dev Runoff
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Calculation of TOTAL Post Development Peak Runoffs and Volumes and Required Storage

Return Period 1 in 100 Year

Storm Duration

Existing or 
Permitted 

Discharge Runoff 
Rate Post-Development Runoff Rate 

Existing or Permitted 
Outflow Volume 

(Greenfield) 
Post-Development 

Runoff Volume  

Storage, 
Inflow - 
Outflow

(minutes) m3/s m3/s m3 m3 m3

15 0.0194 0.609 17.46 421.72 404.27
30 0.0194 0.356 34.91 493.59 458.68
60 0.0194 0.208 69.83 577.48 507.65
120 0.0194 0.122 139.66 677.40 537.74
240 0.0194 0.071 279.32 800.36 521.04
360 0.0194 0.053 418.98 887.54 468.56
480 0.0194 0.042 558.64 958.84 400.20
600 0.0194 0.036 698.30 1020.77 322.48
840 0.0194 0.028 977.62 1128.56 150.94

1440 0.0194 0.019 1675.92 1350.15 -325.77
2880 0.0194 0.012 3351.84 1772.14 -1579.69

Required Storage 537.74 m3

Required Volume of Storage
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Notes

Post-Development runoff volumes are a combination of runoff volumes from impermeable areas and 
runoff volumes from greenfield areas.

Greenfield runoff rates are not duration dependent using the IoH124 method, however greenfield runoff 
volumes have been calculated for the storm durations above and added to the duration dependent 
volumes from the impermeable areas (which use the Modified Rational Method)

Project Title
Hornsey Town Hall

Greenfield Calcs_whole site JRrev.xls 100 Yr Post Dev Storage
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Calculation of Post Development Peak Runoffs and Volumes from Impermeable Areas ONLY

Calculation of Runoff Coefficient (Cv)

Surface Area (ha) Cv Weighted Cv
Greenfield Open Space N/A N/A N/A
Impermeable 0.88 0.9 0.647625675
Permeable paving 0.34 0.8 0.224332733

0
Total 1.22 0.871958408

Return Period 1 in 100 + CC Year

Duration
(mins)

FEH rainfall Depth
(mm)

Intensity
(mm/hr)

Peak Flow Rate
(m3/s)

Volume of Runoff
(m3)

15 51.155 204.62 0.788 545
30 59.605 119.21 0.459 635
60 69.199 69.20 0.266 737

120 80.106 40.05 0.154 853
240 92.534 23.13 0.089 985
360 100.594 16.77 0.065 1071
480 106.717 13.34 0.051 1137
600 111.696 11.17 0.043 1190
840 119.691 8.55 0.033 1275

1440 133.835 5.58 0.021 1425
2880 154.375 3.22 0.012 1644

Calculation of Post Development Peak Runoffs and Volumes from Greenfield Areas ONLY

Post Development 
Greenfield Area 0.22 ha

QBAR Return Period
100 + CC

Greenfield Runoff Rate 
(l/s/ha) 4.22 17.52
Greenfield Runoff from 
Open Space (l/s) 0.92 3.82 Refer greenfield runoff calcs

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method
This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield rnuof
rates have been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed
development. This worksheet determines the runoff from the post-development impermeable areas 
only. Refer the follow worksheet for the total peak runoff rates and volumes taking into consideration 
the post-development greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments 
(2004) Rev B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.

Modified Rational Method: Peak Flow for Impermeable Areas
Q = 2.78 Cv* Cr*I*A/1000
Where
Cr = Routing Coefficient (1.3 for Urban areas)
Cv = Runoff Coefficient
I = Rainfall intensity (mm/hr)
A = Area (ha)

Project Title
Hornsey Town Hall

NOTES
Wnere necessary interpolate between the duration values once Tc has been calculated.

Reference Modified Rational Method - The Wallingford Procedure Vol. 4 'The Modified Rational Method' 
Water Research Council (1981)

This worksheet considers the following scenario:

The site in question is currently considered greenfield i.e. undeveloped in its entirety. Greenfield runoff rates have 
been used to determine allowable discharge on the previous worksheets.

The post development scenario will include an increase in impermeable surfaces due to the proposed 
development. This worksheet determines the runoff from the post-development impermeable areas only. Refer 
the follow worksheet for the total peak runoff rates and volumes taking into consideration the post-development 
greenfield areas in addition to the impermeable areas.

Reference is made to Preliminary Managment of Rainfall Runoff for Developments.
Ref. Technical Report W5-07A/TR1Preliminary Rainfall Runoff Management for Developments (2004) Rev 
B.
Cv = Example of Reference for Cv Values
Urban Drainage (Butler and Davis) 2005, Spon Press, Oxford

The documents referenced here are available on the internet.
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Calculation of TOTAL Post Development Peak Runoffs and Volumes and Required Storage

Return Period 1 in 100 + CC Year

Storm Duration

Existing or 
Permitted 

Discharge Runoff 
Rate Post-Development Runoff Rate 

Existing or Permitted 
Outflow Volume 

(Greenfield) 
Post-Development 

Runoff Volume  

Storage, 
Inflow - 
Outflow

(minutes) m3/s m3/s m3 m3 m3

15 0.0252 0.791 22.69 548.24 525.55
30 0.0252 0.463 45.39 641.67 596.28
60 0.0252 0.270 90.78 750.72 659.94

120 0.0252 0.158 181.56 880.62 699.07
240 0.0252 0.093 363.12 1040.47 677.35
360 0.0252 0.068 544.67 1153.80 609.12
480 0.0252 0.055 726.23 1246.49 520.26
600 0.0252 0.047 907.79 1327.01 419.22
840 0.0252 0.037 1270.90 1467.13 196.22

1440 0.0252 0.025 2178.69 1755.20 -423.50
2880 0.0252 0.016 4357.39 2303.79 -2053.60

Required Storage 699.07 m3

Required Volume of Storage
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Notes

Post-Development runoff volumes are a combination of runoff volumes from impermeable areas and 
runoff volumes from greenfield areas.

Greenfield runoff rates are not duration dependent using the IoH124 method, however greenfield runoff 
volumes have been calculated for the storm durations above and added to the duration dependent 
volumes from the impermeable areas (which use the Modified Rational Method)

Project Title
Hornsey Town Hall
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Appendix D - PPS25 Annex E review 
In order that this document meets the requirements of PPS 25, the following table has been included that sets out 

the requirements of a FRA, and how this report addresses these issues.  

 

Be proportionate to the risk and appropriate to the 

scale, nature and location of the development.  

The proposed mixed use 
redevelopment is classified as ‘more 
vulnerable’.  It is considered a suitable 
land use within Flood Zone 1.  The 
area is not considered to be notably at 
risk from flooding from any of the 
sources identified within PPS25. 

Consider the risk of flooding arising from the 

development in addition to the risk of flooding to 

the development. 

The redevelopment will result in a 

significant decrease in surface water 

runoff compared to the existing site as 

it aims to achieve Greenfield runoff 

rates and volumes for events up to and 

including the 1 in 100 year event plus 

climate change. 

Take the impacts of climate change into account. 

The assessment takes into account 

climate change by considering a 30% 

increase in rainfall within the surface 

water runoff/storage calculations. 

Be undertaken by competent people, as early as 

possible in the particular planning process, to 

avoid misplaced effort and raising landowner 

expectations where land is unsuitable for 

development.  

This document has been prepared by 

Capita Symonds on behalf of the 

London Borough of Haringey Council to 

support the planning application and 

has been prepared in tandem with the 

drainage proposals. 

Consider both the potential adverse and beneficial 

effects of flood risk management infrastructure 

including raised defences, flow channels, flood 

storage areas and other artificial features together 

with the consequences of failure.  

The redevelopment proposals provide 

significant benefit compared to the 

existing scenario with an initial increase 

in impermeable area and storage 

provision for runoff in excess of 

Greenfield rates and volumes. 

Consider the vulnerability of those that could 

occupy and use the development, taking account 

of the Sequential and Exception Tests and the 

vulnerability classification, including 

arrangements for safe access.  

The land use is considered to be ‘more 
vulnerable’ development based on 
Table D.2 of PPS25. The site is located 
within Flood Zone 1. The Sequential 
Test is not required for this type of 
development in this Flood Zone. 
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Consider and quantify the different types of 

flooding (whether natural and human sources and 

including joint and cumulative effects) and identify 

flood risk reduction measures, so that 

assessments are fit for the purpose of the 

decisions being made.  

The main source of flooding is as a 

result of surface water runoff, however, 

given the location of the site in relation 

to the surrounding topography this is 

not considered to be of significance. 

Post-redevelopment surface water 

runoff rates are significantly reduced 

from those of the existing development, 

reducing the risk of surface water flood 

to the site, offsite and increasing the 

capacity within the Thames Water 

surface water drainage network. 

Consider the effects of a range of flooding events 

including extreme events on people, property, the 

natural and historic environment and river and 

coastal process. 

No adverse impacts are expected for 

events up to and including the 100 year 

event plus climate change (increase in 

rainfall of 30%). 

Include the assessment of the remaining ‘residual’ 

risk after risk reduction measures have been taken 

into account and demonstrate that this is 

acceptable for the particular development or land 

use. 

The 1 in 100 year event plus climate 

change has been considered.  The 

area of the site is not considered to be 

at notably risk from flooding, however, 

overland flows routes have been 

incorporated into the redevelopment 

layout design where possible. 

Consider how the ability of water to soak into the 

ground may change with development, along with 

how the proposed layout of development may 

affect drainage systems.  

The site is currently 87% impermeable, 

although it has been considered as a 

Greenfield site within the surface water 

calculations. The proposed site is 85% 

impermeable.  Permeable paving has 

been utilised within parts of the hard 

landscaping area and SUDS have been 

incorporated to restrict surface water 

runoff.  Section 7 and 8 identify the 

proposed methods for surface water 

runoff management and attenuation on 

the site. 

Be supported by appropriate data and information, 

including historical information on previous 

events. 

The information used is considered to 

be the best available information from 

the Environment Agency.  Catchment 

information and rainfall data was 

extracted from the Flood Estimation 

Handbook CD-ROM (version 3, 2009). 
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