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1 Executive Summary 

This document forms the Surface Water Management Plan (SWMP) for the London Borough of Barnet which 

has been delivered as part of the Tier 2 package of works of the Drain London Project. This document is a 

plan which outlines the preferred surface water management strategy for the London Borough of Barnet and 

includes consideration of flooding from sewers, drains, groundwater and runoff from land, small 

watercourses and ditches that occurs as a result of heavy rainfall. 

The SWMP builds upon previous work undertaken at part of the Drain London Tier 1 package of works and 

has been undertaken following a four phase approach; Phase 1 – Preparation; Phase 2 – Risk Assessment; 

Phase 3 – Options; and Phase 4 – Implementation and Review. 

Phase 1 - Preparation 

Phase 1 builds upon work formerly undertaken during Tier 1 of the Drain London Project to collect and 

review surface water data from key stakeholders and build partnerships between stakeholders responsible 

for local flood risk management. As part of the Drain London project, the London Borough of Barnet has 

been grouped with the London Boroughs of Brent and Harrow to undertake Tier 2 of the project and work 

together to understand local flood risk.  

The London Borough of Barnet has begun the process to establish a broader partnership with neighbouring 

London Boroughs in north west London, through the establishment of the West London Strategic Flood 

Group, in order for these local authorities to pool best practice and resources to enable each authority to 

discharge their responsibilities as Lead Local Flood Authority (LLFA) under the Flood and Water 

Management Act (FWMA) 2010. 

Phase 2 - Risk Assessment 

As part of Phase 2 Risk Assessment, direct rainfall modelling has been undertaken across the entire 

Borough for five specified return periods. The results of this modelling have been used to identify Local Flood 

Risk Zones (LFRZs) where flooding affects houses, businesses and/or infrastructure. Those areas identified 

to be at more significant risk have been delineated into Critical Drainage Areas (CDAs) representing one or 

several LFRZs as well as the contributing catchment area and features that influence the predicted flood 

extent. Within the London Borough of Barnet, 33 CDAs have been identified; these are shown in Figure 1. 

The chief mechanisms for flooding in the London Borough of Barnet can be broadly divided into the following 

categories: 

• River Valleys - Across the study area, the areas particularly susceptible to overland flow are 
formed by the river valleys of the Dollis Brook, Edgware Brook and the Silk Stream, and / or along 
narrow corridors associated with topographical valleys which represent the routes of the ‘lost’ 
rivers of London including the Decoy Brook and Montrose Ditch. 

• Low Lying Areas - areas such as underpasses, subways and lowered roads beneath railway lines 
are more susceptible to surface water flooding;  

• Railway Cuttings - several stretches of mainline railway track (in cuttings) are susceptible to 
surface water flooding and, if flooded, will impact services into and out of Euston and Marylebone 
Railway Stations from northwest London and beyond; 

• Railway Embankments - discrete surface water flooding locations along the up-stream side of the 
raised network rail embankment (running roughly west to east through the Borough); and, 

• Sewer Flood Risk – areas where extensive and deep surface water flooding is likely to be the 
influence of sewer flooding mechanisms alongside pluvial and groundwater sources including the 
areas around Hendon, Edgware, Mill Hill Circus and Barnet; 

• Fluvial Flood Risk – areas where extensive and deep surface water flooding is likely to be the 
influence of fluvial flooding mechanisms (alongside pluvial, groundwater and sewer flooding 
sources) including Burnt Oak, Colindale, Golders Green, East Barnet and Brent Cross. 
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Analysis of the number of properties at risk of flooding has been undertaken for the rainfall event with a 1 in 

100 probability of occurrence in any given year (1% Annual Exceedance Probability, AEP). A review of the 

results demonstrate that approximately 127,000 residential properties and 15,500 non-residential properties 

in the London Borough of Barnet could be at risk of surface water flooding of greater than 0.1m depth during 

a 1% AEP rainfall event. Of those, approximately 1000 residential properties and 120 non-residential 

properties could be at risk of flooding to a depth of greater than 0.5m during the same event.  

Further subdivision of the areas is included within the report highlighting the CDAs showing to be at the 

greatest risk of flooding in terms of the number of receptors at risk, however these are not presented in the 

Executive Summary, as there is the potential for them to be misused in comparisons with other London 

Boroughs CDAs to rank the areas at greatest risk. This should be avoided as each of the Drain London 

Tier 2 groups undertook different approaches to delineating the size and coverage of the CDAs based upon 

the guidelines for undertaking the works. 

Within the London Borough of Barnet, the greatest number of receptors are at risk from surface water 

flooding along the route of the ‘lost’ watercourses across the Borough, including the Decoy Brook, Mutton 

Brook, Clitterhouse Stream and Montrose Ditch, which run through the area to join up with the main Rivers 

crossing the Borough (Dollis Brook, Silk Stream and the Edgware Brook  

A number of CDAs within the London Borough of Barnet are cross boundary, and as such will need to be 

jointly managed to implement the potential options and manage surface water flood risk in these areas.  

Phase 3 - Options Assessment 

There are a number of opportunities for measures to be implemented across the Borough to tackle surface 

water flood risk. Ongoing maintenance of the drainage network and small scale improvements are already 

undertaken as part of the operations of the Borough. In addition, opportunities to raise community awareness 

of the risks and responsibilities for residents should be sought, and London Borough of Barnet may wish to 

consider the implementation of a Communication Plan to assist with this. 

It is important to recognise that flooding within the Borough is not confined to just the CDAs, and therefore, 

throughout the Borough there are opportunities for generic measures to be implemented through the 

Development Management Policy works including the potential establishment of a policy position on issues 

including the widespread use of water conservation measures such as water butts and rainwater harvesting 

technology, use of soakaways, permeable paving and green roofs. In addition, there are Borough-wide 

opportunities to raise community awareness. 

For each of the CDAs identified within the Borough, site-specific measures have been identified that could be 

considered to help alleviate surface water flooding. These measures were subsequently short listed to 

identify a potential preferred option for each CDA. 

Pluvial modelling undertaken as part of the SWMP has identified that flooding within the London Borough of 

Barnet is heavily influenced by existing and historic river valleys, and impacts a number of regionally 

important infrastructure assets. To address local flood risk in the London Borough of Barnet it is 

recommended that, in the short to medium-term, Barnet Borough Council: 

• Monitor the developing Drainage Capacity Study in the Hendon Way / Brent Cross Development 

area in conjunction with Thames Water to determine local drainage capacity, connections and 

identify flood mitigation options through detailed modelling; 

• Undertake a feasibility study and implement source control/attenuation measures across the 

‘higher’ areas within the London Borough of Barnet, including Barnet, Friern Barnet and Edgware, 

to attenuate surface water downstream in both the Brent and Lee catchments, identified as a 

potential ‘Quick Win’ scheme; 
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• Confirm the resilience of infrastructure to surface water flooding through engaging with energy 

operators, TfL and Network Rail regarding the surface water flood risk to key infrastructure 

including TfL red routes, key railway infrastructure (railway cuttings and stations) identified to flood 

throughout the Borough respectively, and confirming the drainage assumptions used within the 

SWMP pluvial modelling; 

• Ensure that opportunities for flood storage and source control are prioritised through any new 

development across the area, and seek opportunities for joint funding of improvement schemes 

through any redevelopment / local businesses 

Borough wide, it is recommended that the London Borough of Barnet: 

• Improve the current process and protocols for flood risk management and drainage and integrate 

these within the Council’s operations, to include improvements in asset management, recording of 

flooding incidents, liaison with other functions across the council  

• Initiate development forums with those planning to deliver all forms of development within the 

borough to present the risks and the aspirations of the Borough. These could be used to 

encourage the developers to achieve the items identified in the potential planning policy section of 

the Action Plan. This is important to capture new land that may come available subsequent to the 

Core Strategy, such as the land for sale on Lawrence Street on the site of the former St Joseph’s 

College 

• Engage with residents regarding the flood risk in the Borough, to make them aware of their 

responsibilities for property drainage (especially in the CDAs) and steps that can be taken to 

improve flood resilience; 

• Provide an ‘Information Portal’ via the London Borough of Barnet website, for local flood risk 

information and measures that can be taken by residents to mitigate surface water flooding to / 

around their property; 

• Prepare a Communication Plan to effectively communicate and raise awareness of surface water 

flood risk to different audiences using a clearly defined process for internal and external 

communication with stakeholders and the public; and, 

• Improve maintenance regimes, and target those areas identified to regular flood or known to have 

blocked gullies. 

Phase 4 - Implementation & Review 

Phase 4 establishes a long-term Action Plan for London Borough of Barnet to assist in their role under the 

FWMA 2010 to lead in the management of surface water flood risk across the Borough. The purpose of the 

Action Plan is to: 

• Outline the actions required to implement the preferred options identified in Phase 3; 

• Identify the partners or stakeholders responsible for implementing the action; 

• Provide an indication of the priority of the actions and a timescale for delivery; and, 

• Outline actions required to meet the requirements for London Borough of Barnet as LLFA under 

the FWMA 2010. 

The SWMP Action Plan is a ‘living’ document, and as such, should be reviewed and updated regularly, 

particularly following the occurrence of a surface water flood event, when additional data or modelling 

becomes available, following the outcome of investment decisions by partners and following any additional 

major development or changes in the catchment which may affect the surface water flood risk.
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Term Definition 

Aquifer  A source of groundwater comprising water bearing rock, sand or gravel 

capable of yielding significant quantities of water. 

AMP Asset Management Plan 

Asset Management Plan A plan for managing water and sewerage company (WaSC) infrastructure 

and other assets in order to deliver an agreed standard of service. 

AStSWF Areas Susceptible to Surface Water Flooding 

Catchment Flood Management 

Plan 

A high-level planning strategy through which the Environment Agency works 

with their key decision makers within a river catchment to identify and agree 

policies to secure the long-term sustainable management of flood risk. 

CDA Critical Drainage Area 

Critical Drainage Area A discrete geographic area (usually a hydrological catchment) where 

multiple and interlinked sources of flood risk (surface water, groundwater, 

sewer, main river and/or tidal) cause flooding in one or more Local Flood 

Risk Zones during severe weather thereby affecting people, property or local 

infrastructure. 

CFMP  Catchment Flood Management Plan 

CIRIA  Construction Industry Research and Information Association 

Civil Contingencies Act This Act delivers a single framework for civil protection in the UK. As part of 

the Act, Local Resilience Forums must put into place emergency plans for a 

range of circumstances including flooding. 

CLG  Government Department for Communities and Local Government 

Climate Change Long term variations in global temperature and weather patterns caused by 

natural and human actions. 

Culvert  A channel or pipe that carries water below the level of the ground. 

Defra  Department for Environment, Food and Rural Affairs 

DEM  Digital Elevation Model 

DG5 Register A water-company held register of properties which have experienced sewer 

flooding due to hydraulic overload, or properties which are 'at risk' of sewer 

flooding more frequently than once in 20 years. 

DTM Digital Terrain Model 

EA  Environment Agency 

Indicative Flood Risk Areas Areas determined by the Environment Agency as indicatively having a 

significant flood risk, based on guidance published by Defra and WAG and 

the use of certain national datasets. These indicative areas are intended to 

provide a starting point for the determination of Flood Risk Areas by LLFAs. 

FCERM Flood and Coastal Erosion Risk Management -  

FMfSW Flood Map for Surface Water 
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Term Definition 

Flood defence Infrastructure used to protect an area against floods as floodwalls and 

embankments; they are designed to a specific standard of protection (design 

standard). 

Flood Forum Is a charity that provides support and advice to communities and individuals 

that have been flooded or are at risk of flooding.  It is a collective, 

authoritative voice that aims to influence central and local government and 

all agencies that manage flood risk. 

Flood Risk Area An area determined as having a significant risk of flooding in accordance 

with guidance published by Defra and WAG. 

Flood Risk Regulations (FRR) Transposition of the EU Floods Directive into UK law. The EU Floods 

Directive is a piece of European Community (EC) legislation to specifically 

address flood risk by prescribing a common framework for its measurement 

and management.  

Floods and Water Management 

Act 

Part of the UK Government's response to Sir Michael Pitt's Report on the 

Summer 2007 floods, the aim of which is to clarify the legislative framework 

for managing surface water flood risk in England. 

Fluvial Flooding Flooding resulting from water levels exceeding the bank level of a main river 

IDB Internal Drainage Board 

IUD  Integrated Urban Drainage 

LB London Borough 

LDF Local Development Framework 

Local Flood Risk Zone (LFRZ) Local Flood Risk Zones are defined as discrete areas of flooding that do not 

exceed the national criteria for a ‘Flood Risk Area’ but still affect houses, 

businesses or infrastructure. A LFRZ is defined as the actual spatial extent 

of predicted flooding in a single location 

Lead Local Flood Authority 

(LLFA) 

Local Authority responsible for taking the lead on local flood risk 

management 

LiDAR Light Detection and Ranging 

Local Resilience Forum (LRF) A multi-agency forum, bringing together all the organisations that have a 

duty to cooperate under the Civil Contingencies Act, and those involved in 

responding to emergencies. They prepare emergency plans in a co-

ordinated manner. 

LPA Local Planning Authority 

Main River A watercourse shown as such on the Main River Map, and for which the 

Environment Agency has responsibilities and powers 

NRD National Receptor Dataset – a collection of risk receptors produced by the 

Environment Agency 

Ordinary Watercourse All watercourses that are not designated Main River, and which are the 

responsibility of Local Authorities or, where they exist, IDBs 

Partner  A person or organisation with responsibility for the decision or actions that 

need to be taken. 
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Term Definition 

PFRA Preliminary Flood Risk Assessment 

Pitt Review Comprehensive independent review of the 2007 summer floods by Sir 

Michael Pitt, which provided recommendations to improve flood risk 

management in England. 

Pluvial Flooding Flooding from water flowing over the surface of the ground; often occurs 

when the soil is saturated and natural drainage channels or artificial 

drainage systems have insufficient capacity to cope with additional flow. 

PPS25  Planning and Policy Statement 25: Development and Flood Risk 

PA Policy Area 

Policy Area One or more Critical Drainage Areas linked together to provide a planning 

policy tool for the end users. Primarily defined on a hydrological basis, but 

can also accommodate geological concerns where these significantly 

influence the implementation of SuDS 

RBMP River Basin Management Plan 

Resilience Measures Measures designed to reduce the impact of water that enters property and 

businesses; could include measures such as raising electrical appliances. 

Resistance Measures Measures designed to keep flood water out of properties and businesses; 

could include flood guards for example. 

Risk In flood risk management, risk is defined as a product of the probability or 

likelihood of a flood occurring, and the consequence of the flood. 

Risk Management Authority As defined by the Floods and Water Management Act 

RMA Risk Management Authority 

Sewer flooding  Flooding caused by a blockage or overflowing in a sewer/urban drainage 

system. 

SFRA  Strategic Flood Risk Assessment 

SMP Strategic Management Plan 

Stakeholder A person or organisation affected by the problem or solution, or interested in 

the problem or solution. They can be individuals or organisations, includes 

the public and communities. 

SuDS  Sustainable Drainage Systems 

Sustainable Drainage Systems Methods of management practices and control structures that are designed 

to drain surface water in a more sustainable manner. 

Surface water Rainwater (including snow and other precipitation) which is on the surface of 

the ground (whether or not it is moving), and has not entered a watercourse, 

drainage system or public sewer. 

SWMP  Surface Water Management Plan 

TfL Transport for London 

TWUL Thames Water Utilities Ltd 

WaSC Water and Sewerage Company 
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1 Introduction 

1.1 What is a Surface Water Management Plan? 

A Surface Water Management Plan (SWMP) is a plan which outlines the preferred surface 

water management strategy in a given location. In this context surface water flooding describes 

flooding from sewers, drains, groundwater, and runoff from land, small water courses and 

ditches that occurs as a result of heavy rainfall. 

This SWMP study has been undertaken as part of the Drain London Project in consultation with 

key local partners who are responsible for surface water management and drainage in the 

London area – including Thames Water, the Environment Agency and Transport for London. 

The Partners have worked together to understand the causes and effects of surface water 

flooding and agree the most cost effective way of managing surface water flood risk for the long 

term.  

This document also establishes a long-term action plan to manage surface water and will 

influence future capital investment, maintenance, public engagement and understanding, land-

use planning, emergency planning and future developments. Future iterations will be required to 

help address the historical decisions and to help achieve stronger Water Quality drivers 

associated with surface water management. 

1.2 Background 

In May 2007 the Mayor of London consulted on a draft Regional Flood Risk Appraisal (RFRA). 

One of the key conclusions was that the threat of surface water flooding in London was poorly 

understood. This was primarily because there were relatively few records of surface water 

flooding and those that did exist were neither comprehensive nor consistent. Furthermore the 

responsibility for managing flood risk is split between boroughs and other organisations such as 

Transport for London, London Underground, Network Rail and relationships with the 

Environment Agency and Thames Water and other sources of flood risk were unclear. To give 

the issue even greater urgency it is widely expected that heavy storms will increase in frequency 

with climate change. 

The Greater London Authority, London Councils, Environment Agency and Thames Water 

commissioned a scoping study to test these findings and found that this was an accurate 

reflection of the situation. The conclusions were brought into sharp focus later in the summer of 

2007 when heavy rainfall resulted in extensive surface water flooding in parts of the UK such as 

Gloucestershire, Sheffield and Hull causing considerable damage and disruption. It was clear 

that a similar rainfall event in London would have resulted in major disruption. The Pitt Review 

examined the flooding of 2007 and made a range of recommendations for future flood 

management, most of these have been enacted through the Floods and Water Management 

Act 2010 (FWMA). 

DEFRA recognized the importance of addressing surface water flooding in London and fully 

funded the Drain London project to produce Surface Water Management Plans (SWMPs) for 

each London Borough.  The Drain London project is broken down using a ‘tier’ based approach 

as shown in Figure 1-1.  
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 Figure 1-1 Drain London Project ‘Tier’ Structure 

Table 1-1 below further describes the activities undertaken in each of the Tiers. The 

management groups are shown in Figure 1-2.  This SWMP report is a direct output from Tier 2.  

Tier Summary 

Tier 1 

A high level strategic investigation to group the 33 separate boroughs into a smaller number of 

more manageable units for further study under Tiers 2 and 3.  

Collection and collation of relevant information across all London Boroughs and strategic 

stakeholders including the Environment Agency, Thames Water and Transport for London.  

Development of a web based ‘Portal’ to provide data management, data storage and access to the 

various data sets and information across the ‘Drain London Forum’ (DLF) participants and to 

consultants engaged to deliver Tiers 2 and 3. 

Develop technical framework documents and prioritisation tools to guide Tier 2 and 3 delivery. 

Tier 2  

Delivery of 33 Borough-level intermediate Surface Water Management Plans (SWMPs) within the 

management groups to define and map Local Flood Risk Zones, Critical Drainage Areas and flood 

policy areas and produce an Action Plan for each borough.   

Delivery of 33 Borough-level Preliminary Flood Risk Assessments to comply with the Flood Risk 

Regulations 2009 requirements for Lead Local Flood Authorities (LLFAs). 

Define a list of prioritised Critical Drainage Areas for potential further study or capital works in Tier 

3, using the prioritisation tool developed in Tier 1. 

Tier 3 

Further investigations into high priority Local Flood Risk Zones/Critical Drainage Areas to further 

develop and prioritise mitigation options. 

Delivery of demonstration projects of surface water flood mitigation solutions identified in Tier 2 

SWMPs. 

Funding or co-funding within the London area for green roofs and other types of sustainable urban 

drainage (SUDS). 

Set up of at least 2 community flood plans in local communities at risk from flooding 

 Table 1-1 Summary of ‘Tier’ Activities 

Through the subsequent enactment of the Flood Risk Regulations boroughs are also required to 

produce Preliminary Flood Risk Assessments (PFRA). The Drain London project has been 

Tier 1
Subdivide London 

Collate Strategic Data 

Drain London Data Portal 

Create Frameworks

Overall Management

Tier 2
London Borough Level SWMP

and PFRA

Identification of Projects for Tier 3

Tier 3
Detailed Investigation

Delivery of Projects
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adjusted to deliver both a PFRA and an SWMP for each borough. This will be a major step in 

meeting borough requirements as set out in the FWMA. Another key aspect of the Act is to 

ensure that boroughs work in partnership with other Lead Local Flood Risk Authorities (LLFA). 

Drain London assisted this by creating sub-regional partnerships as set out in Figure 1-2.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-2 Drain London sub-regional partnerships 

This current round of SWMP development has been predominantly focused on delivering 

improvements in understanding and awareness of the risks associated with surface water 

flooding. However, the management of surface waters should not be wholly focussed on 

quantity improvements as better and more sustainable approaches will help to deliver multiple 

benefits, including the ability to help improve the health and quality of the water within the 

watercourses.  

Further works are required to help redress the issues resulting from the development across 

London Borough of Barnet (LBB) and as such water quality improvements should feature high 

within the current Action Plan and future iterations of the SWMP. Furthermore, specific studies 

should be commenced to help deliver these requirements to help address additional drivers, 

such as the Water Framework Directive.  

1.3 Objectives 

The objectives of the SWMP are to: 

• Develop a robust understanding of surface water flood risk in and around the study 

area, taking into account the challenges of climate change, population and 

demographic change and increasing urbanisation in London; 

• Identify, define and prioritise Critical Drainage Areas, including further definition of 

existing local flood risk zones and mapping new areas of potential flood risk; 

1

2 

3 

4 

5 

6 
7

8 
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• Make holistic and multifunctional recommendations for surface water management 

which improve emergency and land use planning, and enable better flood risk and 

drainage infrastructure investments; 

• Establish and consolidate partnerships between key drainage stakeholders to 

facilitate a collaborative culture of data, skills, resource and learning sharing and 

exchange, and closer coordination to utilise cross boundary working opportunities; 

• Undertake engagement with stakeholders to raise awareness of surface water 

flooding, identify flood risks and assets, and agree mitigation measures and 

actions; 

• Deliver outputs through a robust Action Plan and guidance that will help deliver 

change on the ground rather than just reports and models, whereby partners and 

stakeholders take ownership of their flood risk and commit to delivery and 

maintenance of the recommended measures and actions; 

• Meet Borough specific objectives as recorded at the outset of the development of 

the SWMP (further details below); 

• Facilitate discussions and report implications relating to wider issues falling outside 

the remit of this Tier 2 work, but deemed important by partners and stakeholders 

for effectively fulfilling their responsibilities and delivering future aspects of flood 

risk management. 

Borough specific aims and objectives were discussed at the various meetings held throughout 

the development of the SWMP. These are summarised below: 

• Identify known flood risk hotspots, based upon historic flood incidents. 

• Identify high vulnerability areas, based upon regionally and locally important 

assets. 

• Identify new areas of potential flood risk, based on strategic mapping of the area. 

• Develop a strategic-scale SWMP action plan for the London Borough of Barnet 

(LBB) including spatial and emergency planning recommendations.  

• Develop an action plan that is clear and easy for the LBB and other relevant 

stakeholders to understand and implement.  

1.4 Study Area 

The Barnet study area covers approximately 8,650 hectares of North West London covering the 

administrative boundary for the LBB (Figure 1-3). The study area includes the urban areas of 

Barnet, East Barnet, Edgware, Finchley, Friern Barnet and Hendon. 
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Figure 1-3 Barnet Location Plan 

LBB is bordered to the east, south and west by the London Boroughs of Enfield, Haringey, 

Camden, Brent and Harrow. To the north, LBB is bordered by Hertfordshire County Council.  

The study area falls within the Thames River Basin District and is served by one water only 

company – Veolia Water Central Limited and one Water and Sewerage Company - Thames 

Water Utilities Limited. The study area is served by the Environment Agency South East Region 

and is part of the Thames Regional Flood and Coastal Committee. LBB shares a member with 

Brent, Ealing, Harrow, Hillingdon and Hounslow on the Thames Region Flood and Coastal 

Committee. The Environment Agency has proposed that the same borough grouping should 

form the North West London Flood Risk Management Board (see Figure 2-1). 

1.4.1 Topography & Land Use 

LBB has a steep ridge of high ground running along the northern border of the borough with 

Hertfordshire. The ground level ranges from 145 – 120 mAOD along this ridge. There are ridges 

of high ground which branch off the steep ridge to the north dividing the borough into three main 

river catchments: Pymmes Brook to the east, Dollis Brook at the centre and Silk Stream to the 

west (Figure 1-4).  
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Figure 1-4 Topography Barnet (A larger version of this Figure is available in drawing number 

1202-UA002334-BMD-02) 

The lower lying areas of the borough in the river valleys range from 52 – 30 m AOD along the 

Pymmes Brook, to 85 – 40 m AOD along the Dollis Brook and to 52 – 40 m AOD along Silk 

Stream.  

Based on LBB’s Draft Core Strategy “about 38% of the borough is undeveloped, 28% is 

designated green belt and 8% is metropolitan open land (which includes around 200 parks, 

allotments, playing fields and agricultural land).” 

The agricultural/open land is predominantly located to the north of the borough and coincides 

with areas of high ground. The urbanised areas are in the lower lying river valleys of the 

borough. There are several deciduous woodlands distributed throughout the borough as 

outlined in Figure 1-5 below (a larger version is available in Appendix D).  
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Figure 1-5 Land Use in Barnet (A larger version of this Figure is available in drawing number 

1203-UA002334-BMD-02) 

The largest areas of woodland are located to the north-east, south-east and north-west of the 

borough and are approximately 2km
2
. There are several small areas (<0.3km

2
) of lowland heath 

to the south of the borough near Childs Hill and Golders Green. 

1.4.2 Flood Risk overview  

According to the Environment Agency‘s property count for their national Flood Map for Surface 

Water (FMfSW) dataset, approximately 37,300 residential properties and 4,000 non residential 

properties in LBB could be at risk of surface water flooding of greater than 0.1m depth during a 

rainfall event with a 1 in 200 probability of occurrence in any given year (0.5% Annual 

Exceedance Probability, AEP). 

Furthermore of those, 14,900 residential properties and 1,600 non-residential properties are 

estimated to be at risk of flooding to a depth of greater than 0.3m during the same modelled 

rainfall event. Figure D-2 in Appendix D shows the FMfSW dataset. 

Under United Kingdom Climate Projections 2009 (UKCP09), predictions for future rainfall in the 

UK up to 2080 are that there could be around three times as many days in winter with heavy 

rainfall (defined as more than 25mm in a day). It is plausible that the amount of rain in extreme 

storms (with a 1 in 5 probability of occurrence in any given year (20% AEP) or rarer) could 

increase locally by 40%. 

Within the Thames River Basin District, if emissions follow a medium future scenario, UKCP09 

projected changes by the 2050s relative to the recent past are: 

• Winter precipitation increases of approximately 15% (very likely to be between 2 - 

32%); 

• Precipitation on the wettest day in winter up by approximately 15% (very unlikely to 

be more than 31%); 
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• Relative sea level at Sheerness very likely to increase between 10 and 40cm from 

1990 levels (not including extra potential rises from polar ice sheet loss);  

• Peak river flows in a typical catchment likely to increase between 8 and 18%. The 

risk of exceedance of the urban drainage system and surface water flooding in the 

Borough is therefore likely to increase into the future unless steps are taken to 

manage and mitigate this form of flooding. 

1.4.3 Significant Infrastructure 

There are a large number of critical infrastructure assets distributed throughout LBB (Figure1-6). 

Figure 1-6 Critical Infrastructure in Barnet 

These assets have been split into three sub-categories based on the Flood Vulnerability 

Categories from the PPS25 guidance.  

Category Description 

Essential Infrastructure • Essential transport infrastructure 

• Mass evacuation routes 

• Tube stations and entrances 

• Essential utility infrastructure 

• Electricity generating power stations, grids and sub stations (large 

installations which generate and supply electricity to large areas of the 

borough) 

Highly Vulnerable • Police stations, ambulance stations, fire station, command centres and 

telecommunication installations 

• Emergency dispersal points 

• Installations requiring hazardous substances consent 

More Vulnerable  • Hospitals 

• Health services 
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Category Description 

• Educational establishments 

• Landfill, waste treatment and waste management facilities for hazardous 

waste 

• Electricity installations (street level electricity supply control units) 

• Sewage treatment works 

• Prisons 

 Table 1-2 Definition of Infrastructure Sub-Categories 

Within LBB there are the following critical infrastructure asset types. 

Type Number Category 

Essential Transport Infrastructure  

(Main A Roads & Railway) 

31 

Essential 
Railway (7) & Tube Stations (14) 21 

Electricity Sub Stations 1 

Emergency Services  

(Ambulance, Fire and Police Stations) 

19 

Highly Vulnerable 
Hazardous Waste Consent Sites 6 

Telephone Exchanges 2 

Hospitals 6 

More Vulnerable 
Educational Establishments 87 

Hazardous Waste Disposal Sites 5 

Electricity Installations 350 

 Table 1-3 Number of critical infrastructure assets within LBB separated by sub-category 

1.4.4 Significant Future Development Plans 

The LBB Draft Core Strategy states that “according to the Office for National Statistics (ONS) 

mid-year estimate for 2008 Barnet has a population of 338,100. According to ONS projections 

Barnet is now the most populous borough in London with an estimated population of 345,800 

residents in 2010. Barnet is the tenth largest single tier authority in England and Wales. Based 

on GLA Figures which factor in the house building growth Barnet’s population is projected to 

reach 384,600 by 2026, an increase of 14% on present levels.”  It also states that “at present 

there are 140,000 households in Barnet and this is expected to increase to 167,000 by 2026“.  

The Core Strategy outlines the key growth areas within the borough, Figure 1-7 is the key 

growth diagram from the strategy document. The strategy identifies Brent Cross, Cricklewood, 

Colindale and Mill Hill East as areas for consolidated growth in the near future. It also outlines 

priority housing estates for re-development: Granville Road, Graham Park, Stonegrove and 

Spur Road, Dollis Valley and West Hendon.  
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Figure 1-7 Key growth areas within LBB as outlined in the Core Strategy  

1.4.5 Interactions with Neighbouring Borough Councils 

LBB is surrounded by a number of other borough councils as outlined in Section 1.4. The 

Dollis Brook and Pymmes Brook cross connect into neighbouring boroughs so the flood risk 

posed by these watercourses spreads beyond LBB’s boundary. This provides scope for the 

development of cross boundary solutions and partnership development between LBB and the 

London Boroughs of Brent and Enfield.  

1.5 Flooding Interactions 

Planning Policy Statement 25 (PPS25) (Communities and Local Government, 2010) provides 

explanations on the different sources of flooding, and these explanations are provided below.    
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1.5.1 Sources of Flooding  

Flooding From Rivers (Fluvial Flooding) 

Watercourses flood when the amount of water in them exceeds the flow capacity of the 
watercourse channel. Where flood defences exist, they can be overtopped or breached during 
a severe event. Flooding can either develop gradually or rapidly, depending on the 
characteristics of the catchment. Land use, topography and the development can have a strong 
influence on flooding from watercourses. Flooding can also occur as a result or culverts and 
bridges becoming blocked with debris. 

Flooding from Surface Water (Pluvial Flooding) 

Intense rainfall, often of short duration, that is unable to soak into the ground or enter drainage 
systems can run quickly off land and result in local flooding. In developed areas, this flood 
water can become polluted with domestic sewage where foul sewers surcharge and overflow. 
Local topography and built form can have a strong influence on the direction and depth of flow. 
The design of development down to a micro-level can influence or exacerbate this. Flooding 
can be exacerbated if development increases the percentage of impervious area. 

Groundwater Flooding 

Groundwater flooding occurs when groundwater levels rise above ground levels (i.e. 
groundwater issues). Groundwater flooding is most likely to occur in low-lying areas underlain 
by permeable rocks (aquifers). Chalk is the most extensive source of groundwater flooding. 

Sewer Flooding 

In urban areas, rainwater is frequently drained into sewers. Flooding can occur when sewers 
are overwhelmed by heavy rainfall, and become blocked. Sewer flooding continues until the 
water drains away. 

Flooding from Other Artificial Sources (i.e. reservoirs, canals, lakes and ponds) 

Non-natural or artificial sources of flooding can include reservoirs, canals and lakes. Reservoir 
or canal flooding may occur as a result of the facility being overwhelmed and/or as a result of 
dam or bank failure. 

 Table 1-4 Sources of Flooding (Adapted from PPS25, Annex C) 

1.5.2 Surface Water Flooding 

In the context of SWMPs, the technical guidance
ii
 defines surface water flooding as: 

• Surface water runoff; runoff as a result of high intensity rainfall when water is 

ponding or flowing over the ground surface before it enters the underground 

drainage network or watercourse, or cannot enter it because the network is full to 

capacity, thus causing flooding (known as pluvial flooding); 

• Flooding from groundwater where groundwater is defined as all water which is 

below the surface of the ground and in direct contact with the ground or subsoil; 

• Sewer flooding; flooding which occurs when the capacity of underground systems 

is exceeded due to heavy rainfall, resulting in flooding inside and outside of 

buildings. Note that the normal discharge of sewers and drains through outfalls 

may be impeded by high water levels in receiving waters as a result of wet weather 

or tidal conditions; 

• Flooding from open-channel and culverted watercourses which receive most of 

their flow from inside the urban area and perform an urban drainage function; 

• Overland flows from the urban/rural fringe entering the built-up area; and 

• Overland flows resulting from groundwater sources. 
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This report aims to consider surface water flooding issues in LBB as above but it does not 

address sewer flooding where it occurs as a result of operational issues, i.e. blockages and 

equipment failure. It should also be noted that the compilation of all historical flooding within the 

study area does include some flooding due to main rivers, further investigation of these 

occurrences is outside the remit of this report. 

1.6 Linkages with Other Plans 

The increased focus on flood risk over recent years is an important element of adaptation to 

climate change. The clarification of the role of London Boroughs as Lead Local Flood 

Authorities (LLFA) is welcomed. The work completed as part of the Drain London project links to 

several existing documents: 

1.6.1 Regional Flood Risk Appraisal (RFRA) 

This is produced by the Greater London Authority and gives a regional overview of flooding from 

all sources. The RFRA will be updated in 2012 to reflect the additional information on local 

sources of flood risk (surface water, groundwater and ordinary watercourses) from Drain 

London. This may also generate new policies that would be incorporated into the London Plan 

when it is reviewed. The RFRA identifies two main rivers within the study area and describes 

the associated flood risk. 

• River Lee - The River Lee catchment is a mixture of relatively small urban 

tributaries with very fast reaction times to flood and the main river Lee channel 

which has a large and substantially rural upstream catchment. The Lee catchment 

also includes several tributaries which have experienced localised flooding, notably 

Salmons Brook, Ching Brook, Turkey Brook and Pymmes Brook. These are all 

highly urbanised catchments where flood risk needs to be addressed strategically.    

• River Brent - The River Brent and its various tributaries have suffered localised 

flooding, particularly in the upstream catchments of Harrow and Barnet. The 

Environment Agency has examined options to address this. These options should 

be examined and recommendations incorporated into SFRAs and LDD policies and 

form local policy objectives of reducing and storing surface water run-off. The Brent 

flows through extensive park areas offering opportunities for some flood risk 

management. 

The RFRA provides nineteen recommendations. More specifically the regional policies that 

reflect similar recommendations considered as part of this SWMP in the context of the entire 

study area are detailed below. 

RFRA Regional Policies 

Recommendation 5 - Developments all across London should reduce surface water discharge 

in line with the Sustainable Drainage Hierarchy set out in Policy 5.13 of the draft replacement 

London Plan. 

Recommendation 6 - Regeneration and redevelopment of London’s fluvial river corridors offer a 

crucial opportunity to reduce flood risk. SFRAs and policies should focus on making the most of 

this opportunity through appropriate location, layout and design of development as set out in 

PPS25 and the Thames CFMP. In particular opportunities should be sought to: 

• Set back of development from the river edge to enable sustainable and cost 

effective flood risk management options 
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• Ensure that the buildings with residual flood risk are designed to be flood 

compatible or flood resilient 

• Use open spaces within developments which have a residual flood risk to act as 

flood storage areas 

1.6.2 Thames Catchment Flood Management Plan (CFMP) 

The Thames Catchment Flood Management Plan was published in 2008 by the Environment 

Agency and sets out policies for the sustainable management of flood risk across the whole of 

the Thames catchment over the long-term (50 to 100 years) taking climate change into account. 

More detailed flood risk management strategies for individual rivers or sections of river may sit 

under these.  

The Plan emphasises the role of the floodplain as an important asset for the management of 

flood risk, the crucial opportunities provided by new development and regeneration to manage 

risk, and the need to re-create river corridors so that rivers can flow and flood more naturally.  

This Plan will be periodically reviewed, approximately five years from when it was published, to 

ensure that it continues to reflect any changes in the catchment. There are links to Drain 

London where there are known interactions between surface water and fluvial flooding. 

The River Brent is the main sub area within this Borough and it falls within the preferred policy 

unit of Policy Option 4. This is defined as ‘taking further action to sustain the current level of 

flood risk into the future (responding to the potential increases in risk from urban development, 

land use change and climate change)’. 

Additionally, the Pymmes Brook catchment as part of the Lower Lee Tributaries sub area falls 

within the preferred policy unit of Policy Option 6. This is defined as ‘take action to increase the 

frequency of flooding to deliver benefits locally and/or reduce the risk elsewhere’. 

Urban areas such as those present in LBB are increasingly susceptible to rapid flooding from 

intense rainfall events. Emergency response and flood awareness are particularly important. 

Furthermore, urban flooding is likely to increase in the future as a result of: 

• Ageing drainage infrastructure; 

• More development covering previously permeable ground; 

• Increase in paving in existing developments e.g. patios and driveways; and 

• Climate change i.e. wetter winters and heavier summer rainfall. 

Specific CFMP actions for the Borough area are: 

• Long-term adaptation of the urban environment is required; 

• There are opportunities to reduce flood risk through redevelopment. In most areas 

we need to change the character of the urban area in the floodplain through the 

location, layout and design of re-development. It must be resilient and resistant to 

flooding and result in a layout that recreates river corridors, therefore reducing the 

consequence of flooding;  

• Identify and seek out opportunities to open up culverts and re-create river corridors 

through redevelopment so that there is space for the river to flow more naturally 

and space in the floodplain where water can be attenuated; and 
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• Identify and seek out opportunities to build up flood defences as part of an overall 

catchment plan for future redevelopment that is linked to the need to allow more 

space for the river corridors. 

1.6.3 Preliminary Flood Risk Assessment (PFRA) 

These are required as part of the Flood Risk Regulations which implement the requirements of 

the European Floods Directive. Drain London is producing one of these for each London 

Borough (LLFA), to give an overview of all local sources of flood risk. In London PFRAs will 

benefit from an increased level of information relating to surface water from the Drain London 

SWMPs. Boroughs will need to review these PFRAs every 6 years. 

1.6.4 Surface Water Management Plans (SWMP) 

Drain London is producing one of these for each London Borough. They provide much improved 

probabilistic 2-dimensional modelling and data on what has been made available at a national 

scale by the Environment Agency. In addition they contain an Action Plan that has been 

developed in conjunction with both the borough and relevant other Risk Management 

Authorities.  

This data and actions and associated policy interventions will need to feed directly into the 

operational level of the borough across many departments, in particular into spatial and 

emergency planning policies and designations and into the management of local authority 

controlled land.  

1.6.5 Strategic Flood Risk Assessments (SFRA) 

Each local planning authority is required to produce a SFRA under Planning Policy 

Statement 25 (PPS25). This provides an important tool to guide planning policies and land use 

decisions. Current SFRAs have a strong emphasis on flooding from main rivers and the sea and 

are relatively weak in evaluating flooding from other local sources including surface water, 

groundwater and ordinary watercourses. The information from Drain London will improve this 

understanding. 

1.6.6 Local Development Documents (LDD) 

LDDs including the Core Strategy, Development Planning Documents, Supplementary Planning 

Documents and relevant Area Action Plans (AAPs) will need to reflect the results from Drain 

London. This may include policies for the whole borough or for specific parts of boroughs, for 

example Critical Drainage Areas. There may also be a need to review Area Action Plans where 

surface water flood risk is a particular issue. The updated SFRA will assist with this as will the 

reviewed RFRA and any updated London Plan policies. In producing Opportunity Area Planning 

Frameworks, the GLA and boroughs will also examine surface water flood risk more closely. 

1.6.7 Local Flood Risk Management Strategies 

The FWMA requires each LLFA to produce a Local Flood Risk Management Strategy (LFRMS).  

Whilst Drain London will not actually produce these, the SWMPs, PFRAs and their associated 

risk maps will provide the necessary evidence base to support the development of LFRMS.  No 

new modelling is anticipated to produce these strategies.  

The schematic diagram below (Figure 1-8) illustrates how the CFMP, PFRA, SWMP and SFRA 

link to and underpin the development of a Local Flood Risk Management Strategy.  
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1.7 Existing Legislation 

1.7.1 Flood Risk Regulations 2009 

The Flood Risk Regulations 2009 (FRR) transpose the European Floods Directive 2007/60/EC 

into English and Welsh law and bring together key partners to manage flood risk from all 

sources and in doing so reduced the consequences of flooding on key receptors. Local 

authorities are assigned responsibility for management of surface water flooding.  

As part of the ongoing cycle of assessments, mapping and planning, the FRR requires the 

undertaking of a ‘Preliminary Flood Risk Assessment’ (PFRA). National guidance was published 

by the Environment Agency initially as a ‘living draft’ in July 2010 which was subsequently 

replaced by the final guidance issued in December 2010. The requirements of FRR have also 

been used to shape this report and to inform SWMP elements as appropriate within LBB’s 

PFRA, produced by Hyder Consulting in 2011.  

•••• Preliminary Flood Risk Assessments (maps and reports for Sea, Main River and 

Reservoirs flooding) to be completed by Lead Local Flood Authorities and the 

Environment Agency by the 22 December 2011. Flood Risk Areas, at potentially 

significant risk of flooding, will also be identified. Maps and management plans will 

be developed on the basis of these flood risk areas. 

•••• Flood Hazard Maps and Flood Risk Maps. The Environment Agency and Lead 

Local Flood Authorities are required to produce Hazard and Risk maps for Sea, 

Main River and Reservoir flooding as well as ‘other’ relevant sources by 22 

December 2013. 

•••• Flood Risk Management Plans. The Environment Agency and Lead Local Flood 

Authorities are required to produce Flood Risk Management Plans for Sea, Main 

River and Reservoir flooding as well as ‘other’ relevant sources by 22 December 

2015. 

The PFRA, now complete, confirms that the majority of the London Borough of Barnet, lies 

within the London Indicative Flood Risk Area and as it is an area exhibiting significant issues, 

the London Borough of Barnet requires further more detailed, local investigation.  

Figure 1-8  Supporting studies used to develop a Local Flood Risk Management Strategy 

LFRM Strategies 

CFMP PFRA SWMP SFRA 

 

 

Documents Delivered by 

Drain London 

RBMP 
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1.7.2 Flood and Water Management Act 2010 

The Flood and Water Management Act 2010 (FWMA) presents a number of challenges for 

policy makers and the flood and coastal risk management authorities identified to co-ordinate 

and deliver local flood risk management (surface water, groundwater and flooding from ordinary 

watercourses). ‘Upper Tier’ local authorities have been empowered to manage local flood risk 

through new responsibilities for flooding from surface and groundwater. 

The FWMA reinforces the need to manage flooding holistically and in a sustainable manner. 

This has grown from the key principles within Making Space for Water (Defra, 2005) and was 

further reinforced by the summer 2007 floods and the Pitt Review (Cabinet Office, 2008). It 

implements several key recommendations of Sir Michael Pitt’s Review of the Summer 2007 

floods, whilst also protecting water supplies to consumers and protecting community groups 

from excessive charges for surface water drainage. 

The FWMA must also be considered in the context of the EU Floods Directive, which was 

transposed into law by the Flood Risk Regulations 2009 (the Regulations) on 10 December 

2009. Figure 1-9 illustrates how this SWMP fits into the delivery of local flood and coastal risk 

management, and where the responsibilities for this lie. 
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1.7.3 Planning Policy Statement 25 

Planning Policy Statement 25 (PPS25) requires that new development should not increase flood 

risk; a SWMP will support this by informing the Local Planning Authority (LPA) of areas at risk of 

surface water flooding and developing policy for new development. 

1.8 Peer Review 

It is essential for the Drain London Project that SWMPs are consistent and comparable across 

Greater London. This is to facilitate: 

• Fair, transparent and rapid allocation of funds to identified high priority flood risk 

areas within London 

• Collaborative working practices between stakeholders 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-9 Local Flood Risk and Coastal Management Responsibilities 

Environment Agency (National Strategy) 
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• Building of local capability (Council officers and consultants doing work in the future 

will be able to make use of outputs regardless of who produced them for each 

Borough) 

To ensure consistency and comparability between London Borough SWMPs produced, a Peer 

Review process has been used. The process involved the four consultant teams working on the 

Drain London SWMPs independently reviewing each other’s work. This has assisted in the 

identification that all these outputs result from a consistent technical approach and are of a high 

technical quality and are communicated in the specified formats. The peer review report for this 

SWMP is included in Appendix F (SWMP Report Volume 2). 
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2 Phase 1: Preparation 

2.1 Partnership 

The formation of partnerships has an important role in the undertaking of a SWMP, and is 

required under Defra’s SWMP guidance documentation. The SWMP guidance details the 

identification of those partners / organisations that should be involved and what their roles and 

responsibilities should be. 

It recommends the formation of an engagement plan, which should include objectives for the 

individual partners, and detail how and at what stages of the SWMP the engagement with 

stakeholders should take place. 

The Environment Agency has proposed seven Strategic Flood Risk Management Boards within 

Greater London to coordinate local Flood Risk Management. LBB will form part of the North 

West London FRMP with the London Boroughs of Brent, Ealing, Harrow, Hillingdon and 

Hounslow. 

 

Figure 2-1 Proposed London SFRMBs 

The following Sections describe the partners, their roles and responsibilities and their objectives 

as required by the SWMP guidance. 

2.1.1 Partners 

Partners are defined as those with responsibility for decisions or actions regarding surface water 

management. In the London Borough of Barnet, these are: 

• London Borough of Barnet (LBB) • Thames Water (TWUL) 

• Environment Agency (EA) • Transport for London (TfL) 
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2.1.2 Roles and Responsibilities 

LBB, as the Lead Local Flood Authority has a number of specific responsibilities: 

• To lead and co-ordinate the delivery of the relevant Pitt Review recommendations; 

• to ensure a consistent approach in the management of current and future flood risk 

issues in the borough;  

• to fulfil any new duties arising from the FWMA when enacted; and 

• to coordinate the delivery of actions arising from the EU Floods Directive and FRR. 

In conjunction with these, LBB and the other partner organisations have further responsibilities 

to share relevant information and co-operate to facilitate the management of flood risk.  

TWUL is the water and sewerage undertaker for the Thames Basin and has a statutory 

obligation to supply water and wastewater services to its customers (Veolia Water Central are 

the water only supply company for the majority of LBB). TWUL currently has the responsibility to 

effectually drain the area and maintain the sewerage network within LBB. 

The EA is a non-departmental public body and has responsibilities for protecting and enhancing 

the environment as a whole (air, land and water) and contributing to the government’s aim of 

achieving sustainable development in England and Wales. Following the Pitt review of the 2007 

Floods and the FWMA, the EA was given the strategic overview role for the management of all 

types of flooding, including the management of surface water.  

2.1.3 Stakeholders 

Stakeholders are defined as those affected by, or interested in, a problem or solution relating to 

surface water management. In LBB, it is anticipated at this stage that the following additional 

stakeholders are involved in, or will become involved in future iterations of the SWMP: 

• Flood Forums • Highways Agency 

• Residents • National Rail 

• Neighbouring Authorities •  

As the SWMP develops, it is possible that other stakeholders will be identified and become 

involved; these organisations will be highlighted in future reports and outputs as required. 

2.1.4 Public Engagement 

Some members of the public have valuable information to contribute to the SWMP and to help 

improve the understanding and management of local flood risk within the study area. Public 

engagement will provide significant benefits to local flood risk management including building 

trust, gaining access to additional local knowledge and increasing the probability of stakeholder 

acceptance of options and decisions proposed in future flood risk management plans. 

However, it is also recognised that it is crucial to plan the level and timing of engagement with 

communities predicted to be at risk of flooding from surface water, groundwater and ordinary 

watercourses. This is to ensure that the potential for future management options and actions is 

adequately understood and costed without raising expectations before solutions can reasonably 

be implemented. 
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It is important to undertake some public engagement when formulating local flood risk 

management plans (including LFRM Strategies) as this will help to inform future levels of public 

engagement. It is recommended that LBB follow the guidelines outlined in the Environment 

Agency’s “Building Trust with Communities” which provides a useful process of how to 

communicate risk including the causes, probability and consequences to the general public and 

professional forums such as local resilience forums. 

2.2 Data Collection 

The collection and collation of strategic level data was undertaken as part of the Tier 1 work and 

disseminated to Tier 2 consultants by the GLA. Data was collected from each of the following 

organisations: 

• London Borough of Barnet • Highways Agency 

• British Airports Authority • London Underground 

• British Geological Survey • Network Rail 

• British Waterways • Thames Water 

• Environment Agency • Transport for London 

• Greater London Authority  

A comprehensive data set was passed onto Tier 2 consultants and in some cases additional 

supplemental data was provided by individual organisations.  

A list of the data provided by stakeholders for Drain London is below. 

Stakeholder Information Provided  

 Publicly Available Not Publicly Available 

British Geological 

Society 

 Susceptibility to ground water flooding 

maps, permeability maps 

British Waterways  BW canals network, GIS dataset 

showing historic overtopping and 

breaches 

London Borough of 

Barnet 

Brent Cross Cricklewood 

SFRA (March 2008), North 

London SFRA (August 

2008), Colindale SFRA 

(September 2008), Colindale 

SWMP (June 2009), Barnet 

Core Strategy (2010) 

Ordinary watercourses, critical 

infrastructure (fire stations, schools 

etc), historical flooding locations, 

transport infrastructure  

London Fire Brigade  Flood incident database 

London Underground  Pump site data, station flood risk 

summary 

Greater London 

Authority 

London Plan data including 

proposed regeneration and 

intensification areas 

Administrative boundaries, OS 10k 

and 50k Mapping ,OS Master Maps, 

LiDAR  

Highways Agency  Asset data, flood hot spot locations 

Environment Agency  National Receptor Databases, 

historical and modelled flood event 
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Stakeholder Information Provided  

 Publicly Available Not Publicly Available 

outlines, flood affected properties, 

main rivers, detailed river network, 

groundwater flooding incidents 

Natural England SACs, SSSIs, SPAs, Ancient 

woodland, LNRs, NNRs, 

RAMSARs, woodland, 

agricultural land 

classifications 

 

National Health Service Health Trust Maps  

Network Rail National Rail Network map  

Thames Water  Sewerage networks, asset 

information, DG 5 Register 

Transport for London  Main transport links within the Greater 

London area 

 Table 2-1 Stakeholders contacted and the information provided 

The documents and anecdotal evidence provided by LBB provided the main source of 

information on local flood risk used within this SWMP. The three SFRAs and the Colindale 

SWMP were all completed within the last 5 years and have been reviewed and approved by 

LBB and Environment Agency. This suggested that these were reliable sources to use to 

establish the main local flood risk areas within the borough.  

Several meetings with LBB staff provided invaluable information about the key flood risk areas 

within the borough. Hyder undertook several site visits to assess the potential 

causes/mechanisms of flooding in these areas.  

2.3 Data Review 

The SWMP guidance highlights the importance in understanding the quality of the data in order 

to inform the later stages of the SWMP. Therefore, data incorporated into the data registers was 

assigned a quality score between one and four based on a high level assessment: 

1 Best Possible 

2 Data with known deficiencies 

3 Gross assumptions 

4 Heroic assumptions 

2.3.1 Data Use & Licensing 

A number of datasets used in the preparation of this SWMP are subject to licensing agreements 

and use restrictions. 

The following national datasets provided by the Environment Agency are available to local 

authorities and their consultants for emergency planning and strategic planning purposes: 

• Flood Map for Rivers and the Sea 
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• Areas Susceptible to Surface Water Flooding 

• Flood Map for Surface Water 

• National Receptor Database 

A number of the data sources used are publicly available documents, such as: 

• Strategic Flood Risk Assessments 

• Catchment Flood Management Plan 

The use of some of the datasets made available for this SWMP has been restricted and is time 

limited, licensed to LBB via the Greater London Authority for use under the Drain London 

project, which includes the production of this SWMP. The restricted datasets include records of 

property flooding held by the Council and by Thames Water Utilities Ltd, and data licensed by 

the Environment Agency.  

Necessary precautions must be taken to ensure that all information given to third parties is 

treated as confidential. The information must not be used for anything other than the purpose 

stated in the agreement. No information may be copied, reproduced or reduced to writing, other 

than what is necessary for the purpose stated in the agreement. 

2.3.2 Key Datasets 

The key datasets used to develop the SWMP are listed below: 

• Ordinance Survey 10k and 50k Mapping 

• Infoterra 1m LiDAR  

• Environment Agency Main River and Digital River Network 

• Thames Water Sewer Network 

• LBB Flood Incident Records and Hotspots 

• Other Stakeholder Flood Incident Records (London Fire Brigade, London 

Underground, TfL and the Highways Agency) 

• Thames Water DG5 Database 

• Environment Agency National Receptor Database 

• Environment Agency Flood Maps 

• Environment Agency Flood Map for Surface Water and Areas Susceptible to 

Surface Water 

• Environment Agency Groundwater Incidents 

• British Geological Society Susceptibility to Groundwater Flooding Map  

• Jacobs/JBAs Increased Potential to Groundwater Flooding Map 

• Drain London Surface Water Mapping (depth, velocity and hazard) 

• A detailed summary of the data used as part of the SWMP is outlined in Appendix 

A.  

2.4 LBB Asset Register 

Section 21 of the FWMA sets a duty on each London Borough (LLFA) to maintain a register of 

structures or features, and a record of information about each of those structures or features, 
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which, in the opinion of the authority, are likely to have a significant effect on flood risk in its 

area. From the 6
th
 of April 2011 all LLFAs have a duty to maintain a register the legal 

characteristics of the register and record are outlined below: 

 Register Record 

a. Must be made available for inspection at all 

reasonable times. 

Up to the LLFA to decide if they wish to 

make it available for inspection 

b. Must contain a list of structures or features 

which in the opinion of the authority, are likely to 

have a significant effect on a local flood risk. 

For each structure or feature listed on the 

register, the record must contain 

information about its ownership and state 

of repair. 

c. s.21 (2) of the Act allows for further regulations to be made about the content of the register and 

record. There is currently no plan to provide such regulations therefore their content should be 

decided on by the LLFA depending on what information will be useful to them. 

d. There is no legal requirement to have a separate register and record although as indicated above, 

only the register needs to be made available for public inspection. 

 Table 2-2 Legal aspects of the register and record 

Defra have provided each LLFA with templates to demonstrate what information should be 

contained in the asset register. Although these templates are not intended as a working tool, 

they provide a good example of how an asset register might be structured. 

Populating the asset register is outside the scope of the Drain London project and is the 

responsibility of each London Borough. The expectation from Defra is that LLFAs (London 

Boroughs) will utilise a risk-based approach to populate the register and record with those 

structures or features considered the most significant first. 

2.4.1 The Requirement 

It is important to identify the primary requirements of a system. It needs to be:- 

• Practically based. 

• Easily useable by non IT specialists  

• Easily updatable by non IT specialists 

• Focused on the primary requirements for having information available on asset 

type, ownership and condition while at the same time making provision in the 

design of the process for other useful functions such as providing data for hydraulic 

models etc. 

2.4.2 A model asset register which could be developed for use by 
other London Boroughs 

LBB does not currently have a well developed system for managing drainage assets in place.   

Key elements of a practical asset management system are:- 

• Drainage professionals should be responsible for identifying the specification of the 

process related to specific operational requirements. 

• The system should use well tried computer software packages such as 

ArcMap/MapInfo and Microsoft Access. 
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• The drainage asset system should integrate with the council’s overall GIS system. 

• External IT costs associated with putting together the asset register should be fairly 

modest, approximately £5k, with an annual update fee of approximately £500. 

• The system should be easy to use so that new staff require minimal training. 

• The system should facilitate the recording of data such as information provided by 

residents on non performing assets, information on works undertaken on a 

particular asset and the preparation of maintenance routines etc all of which offer 

benefits in terms of efficiency in surface water management, understanding of the 

system etc. 

This system will continue to develop and will help LBB to deliver better flood risk management 

once the system is set up. Further modifications might be required to enable the system to 

provide support for other uses further down the line but basically it already works.  

The data collected on the system can be used to assist with the identification of risk. This will 

enable maintenance efforts to be targeted on the assets where the greatest risk of failure is 

found to exist. This is a fundamental requirement for effective surface water management. It is 

recommended that the NWLFRMP identify a working solution, which could be based upon the 

current register in place within the London Borough of Harrow, to the Asset Register to enable 

the Partnership to help improve the awareness of gaps in ownership across the System.  

2.5 Phase 1 Summary 

Phase 1 of the SWMP has: 

• Engaged key stakeholders including the Environment Agency and Thames Water, 

and the London Boroughs of Brent and Harrow, to discuss and agree on local flood 

risk management within the London Borough of Barnet in the future; 

• Established a local flood risk partnership working approach within the London 

Borough of Barnet for managing local flood risk in the future; 

• Established a sub-regional flood risk partnership structure for the London Boroughs 

of Barnet, Brent, Ealing, Harrow, Hillingdon and Hounslow (along with other key 

stakeholders), through the ‘North West London Strategic Flood Group’, to take 

forward and manage flood risk in the future; 

• Collected and reviewed flood risk data and knowledge from key stakeholders and 

partner organisations; and 

• Set out recommendations for the London Borough of Barnet’s Asset Register, as 

required under the FWMA. 
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3 Phase 2: Risk Assessment 

3.1 Intermediate Assessment 

3.1.1 Aims 

The aim of the Phase 2 Intermediate Risk Assessment is to identify the sources and 

mechanisms of surface water flooding across the study area which will be achieved through an 

intermediate assessment of pluvial flooding, sewer flooding, groundwater flooding and flooding 

from ordinary watercourses along with the interactions with main rivers. The modelling outputs 

will then be mapped using GIS software. 

SWMPs can function at different geographical scales and therefore necessarily at differing 

scales of detail. Table 3-1 defines the potential levels of assessment within a SWMP. This 

SWMP has been prepared at the ‘Borough’ scale and fulfils the objectives of a second level 

‘Intermediate Assessment’. 

Level of Assessment Appropriate Scale Outputs 

1. Strategic Assessment   Greater London 

Broad understanding of locations that are more 

vulnerable to surface water flooding.  

Prioritised list for further assessment.  

Outline maps to inform spatial and emergency 

planning. 

2. Intermediate Assessment Borough wide 

Identify flood hotspots which might require 

further analysis through detailed assessment.  

Identify immediate mitigation measures which 

can be implemented.  

Inform spatial and emergency planning.  

3. Detailed Assessment   Known flooding hotspots  

Detailed assessment of cause and 

consequences of flooding.  

Use to understand the mechanisms and test 

mitigation measures, through modelling of 

surface and sub-surface drainage systems.  

 Table 3-1 SWMP Study Levels of Assessment (Defra 2010) 

As shown in Table 3-1 above, the intermediate assessment is applicable across a large town, 

city or borough. In the light of extensive and severe historical flooding and the results from the 

over-arching national pluvial modelling suggesting that there are approximately 37,300 

properties at risk across the Borough, it is appropriate to adopt this level of assessment to 

further quantify the risks.  

The purpose of this intermediate assessment will be to further identify those parts of the 

borough that are likely to be at greater risk of surface water flooding and require more detailed 

assessment. The methodology used for this SWMP is summarised below. Further detail of the 

methodology is provided in Appendix C. 

• A Direct Rainfall approach using TuFLOW software has been selected whereby 

rainfall events of known probability are applied directly to the ground surface and is 

routed overland to provide an indication of potential flow path directions and 

velocities and areas where surface water will pond. 
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• Two-dimensional pluvial modelling has been supported by hydraulic field visits / 

surveys and consultation has been undertaken in conjunction with LBB staff and 

EA staff. 

• The outputs from the pluvial modelling are verified (where possible) against historic 

surface water flood records.  

3.2 Risk Overview 

3.2.1 Mapping Outputs 

The mapping shown within this report is suitable to identify broad areas which are more likely to 

be vulnerable to surface water flooding. This allows LBB and its partners to undertake more 

detailed analysis in areas which are most vulnerable to surface water flooding. 

In addition, the map can also be used as an evidence base to inform the spatial planning to 

ensure that surface water flooding is appropriately considered when allocating land for housing 

development. The map can be used to assist emergency planners in preparing their Multi-

Agency response plans. 

Please note that these maps only show the predicted likelihood of surface water flooding for 

defined areas. They focus on overland flow paths and surface water flooding at local 

depressions, however they also simulate (less accurately) flooding from sewers, drains, small 

watercourses and ditches). Due to the coarse nature of the source data used, are not detailed 

enough to account for precise addresses. Individual properties therefore may not always face 

the same chance of flooding as the areas that surround them.  

There may also be particular occasions when flooding occurs and the observed pattern of 

flooding does not in reality match the predicted patterns shown on these maps. We have done 

all we can to ensure that the maps reflect all the data we possess and have applied our 

experience and judgment to create conclusions that are as reliable as possible.  

 

The Greater London Authority, LBB and the Tier 1 and Tier 2 Drain London Consultants will not 

be liable if the Drain London maps by their nature are not as accurate as might be desired or 

are misused or misunderstood despite the warnings. For this reason we are not able to promise 

that the maps will always be completely accurate or up to date.  

3.2.2 Flooding Classification 

Flood risk within LBB has been classified based on the source of flooding (surface water, 

groundwater, fluvial / tidal and/or sewer) and scale (Local Flood Risk Zones (LFRZs), Critical 

Drainage Areas (CDA), Policy Areas (PA) and Indicative Flood Risk Zones). These categories 

are discussed in more detail below. 

Source of Flood Risk 

A range of classifications have been devised for use in the SWMP to identify the primary 

source(s) of flood risk to areas throughout the Borough identified through the SWMP Phase 2 

Risk Assessment to be at a greater risk of surface water flooding (Table 3-2). These 

It is essential that anyone using these maps fully understands the complexity of the 

data utilised in production of the maps, is aware of the limitations described in 

Appendix C and in Section 3.3 below and does not use the maps in isolation.  
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classifications have been used to inform the SWMP Action Plan (Section 5) as they also define 

probable areas of flood mitigation and management responsibility. 

Flood Source 

Classification 

Output from 

Pluvial 

Modelling 

Output from 

Groundwater 

Flood Risk 

Assessment 

EA Flood Map 

Zone 3 – Areas 

not benefiting 

from defences 

DG5 

Records 

Only 

Surface Water* X    

Groundwater  X   

Fluvial / Tidal   X  

Sewer    X 

Surface Water and 
Groundwater X X   

Groundwater and 

Fluvial / Tidal** 

 X X  

Surface Water and 

Sewer 

X   X 

Surface Water and 

Fluvial / Tidal 

X***  X  

Surface Water, 

Groundwater and 

Fluvial / Tidal** 

X*** X X  

Surface Water, 

Groundwater and 

Sewer 

X X  X 

All Sources X X  X 

 Table 3-2 SWMP Flooding Source Classification 

Notes: * Surface Water = Surface Water and / or Ordinary Watercourse 
** Areas where surface water and / or groundwater flooding are fully within the EA Zone 3 (areas not benefiting from 
defences) are highlighted as having a primary influence from Fluvial / Tidal flooding. 
*** Where pluvial modelling outputs demonstrate flooding significantly greater than Flood Zone 3, these areas should be 
classified as ‘pluvial flooding areas’. 

Scale of Flood Risk 

As part of the Drain London Project, the scale of flooding has been classified as follows, from 

smallest to largest: 

• Local Flood Risk Zone (LFRZ, managed at the local scale) 

• Critical Drainage Area (CDA, containing one or more Local Flood Risk Zones – 

managed at the local scale) 

• Policy Areas (PA, containing one or more Critical Drainage Areas and covering the 

entire Borough) 

• Indicative Flood Risk Area (as defined by the Environment Agency / Defra 

Indicative Flood Risk Areas – an area approximately covering the entire Greater 

London Area and managed at a strategic scale) 

Further information on the scale of flooding and flood risk management areas identified in LBB 

are provided in Table 3-3. 
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Scale Definition Description LBB Specific Areas 

Local Flood Risk Zone 

(LFRZ) 

“Discrete areas of flooding that 
affect houses, businesses or 

infrastructure”. 

The LFRZ is defined as the actual spatial extent of 
predicted flooding in a single location. Related LFRZs 
can be grouped together as a CDA or left in isolation and 
considered within the larger Policy Areas. 

Table text 

Critical Drainage Area 

(CDA) 

“A discrete geographic area (usually 
a hydrological catchment) where 

multiple and interlinked sources of 
flood risk (surface water, 

groundwater, sewer, main river 
and/or tidal) cause flooding in one or 
more LFRZs during severe weather 
thereby affecting people, property or 

local infrastructure.” 

CDA units are larger than LFRZs and denote an area or 
catchment where mitigation measures may be 
implemented to reduce flooding experienced in the flood 
risk zone. The CDA comprises the upstream 
‘contributing’ catchment, the influencing drainage 
catchments, surface water catchments and, where 
appropriate, a downstream area if this can have an 
influence on the LFRZ. CDA units should be used for 
site specific detailed planning and capital works 
schemes and may contain one or more LFRZs. 
 
Note: CDAs have been given an identification number, 
based on the Drain London Sub-Regional Partnership 
Group Number, and have been defined across the 
group. Therefore, CDA numbers start at 001 for LBB. 

Group2-001 – Group2_033 

Policy Area (PA) 

“A discrete area within an 
administrative area where 

appropriate planning policy can be 
applied to manage flood risk.” 

Policy Areas contain one or more CDAs and cover the 
entire study area. Policy Areas are primarily based on 
hydrological catchments but may also accommodate 
geological concerns and other factors as appropriate. 
 
Policy areas may be used to provide guidance on 
general policy across the study area e.g. the use of 
soakaways in new development 

Given the complex and 
interlinked surface water 
flooding within LBB, it has been 
agreed that only one Policy Area 
should be defined, covering the 
entire administrative area 

Indicative Flood Risk 

Area 

“Areas determined by the 
Environment Agency as indicatively 
having a significant flood risk, based 
on guidance published by Defra and 
WAG and the use of certain national 

datasets.” 

Indicative Flood Risk Areas are defined by the 
Environment Agency / Defra primarily for the purposes of 
the preparation of PFRAs. 

The Greater London Area has 
been identified as an Indicative 
Flood Risk Area, with 696,805 
people at risk from surface water 
flooding deeper than 0.3 metres 
during the 0.5% AEP rainfall 
event (based on FMfSW outputs). 
 
Minor alterations were proposed 
within Barnet’s PFRA. 

 Table 3-3 SWMP Flood Risk Management Areas 
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3.3 Surface Water Flooding 

3.3.1 Overview 

Surface water runoff occurs as a result of high intensity rainfall causing water to pond or flow 

over the ground surface before entering the underground drainage network or watercourse, or 

when water cannot enter the network due to insufficient capacity. 

In these conditions surface water builds up locally where ground terrain is flat and then would 

travel following prevailing terrain gradients. Surface water flooding then occurs at locations 

where surface water flow paths converge, at local dips in the ground and/or due to overland 

obstructions.  

This is the main mechanism of surface water flooding however it is exacerbated in many cases 

by mistreatment or asset failures of the below ground infrastructure (including partial or full 

blockages of gullies and/or within the combined sewers and the accumulation of fats, oils and 

greases within the sewer networks).  

Most of LBB is served by separate sewer systems, receiving foul water, rainwater from roofs 

and from hard standing and sometimes highways. The sewers across the area were originally 

designed by J.D.M. Watson in the 1920’s for draining foul flows only (for further details please 

review Appendix B).  

 

No single organisation has overall responsibility for surface water flooding with different aspects 

of the drainage system falling to either The Highway Authority (in this case LBB), Thames 

Water, riparian owners and Transport for London (red routes including the A1, A41 and A406). 

3.3.2 Local Reports of Historical Flooding 

LBB Drainage Department provided a record of historic surface water flooding events since 

2006; however this record was incomplete so there are uncertainties associated with this data 

record. The North London SFRA suggested that there was a low/moderate risk of surface water 

flooding in LBB with a slightly higher risk to the South-West of the Borough. Figure D-3 in 

Appendix D outlines the surface water flooding incidents. In many cases the historic flooding 

information provided is anecdotal and does not include records of antecedent conditions giving 

rise to the flooding (therefore typically not attributed to a flood source) or reference to a flood 

return period. 

LBB reported surface water flood incidents were predominantly the result of drainage issues 

leading to surface water ponding, with a majority of the incidents reported, occurring at major 

road intersections. This allowed for the identification of local flood risk zones (LFRZ) areas 

within the borough.   

The Colindale SWMP looked specifically at surface water risk and flooding from other sources. 

Surface water flooding was reported in Colindale in 1982, 1992 and 2007. Further information 

regarding the location of the surface water flooding was provided for the 1982 and 1992 events.  

The speed of development since the 1930’s, gave way to the relatively easy, 

however unsustainable solution of connecting more and more new paved areas 

and roofs into the sewer system, which ultimately resulted in this legacy of a 

misconnected system, leading to surface water and foul waters being mixed across 

both systems, causing quality and quantity issues across the Borough.  
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Although historical surface water flood incident data was provided there were uncertainties 

regarding the quality of the data recorded. In order to gain a full assessment of surface water 

risk across the borough several other methods were used to identify key local flooding 

mechanisms.  

As LLFA, LBB is responsible for managing borough wide surface water flood risk. It is also 

responsible for resolving flooding from the borough highway drainage system. The action plan 

developed as part of this SWMP (Section 5.1) has been designed to help LBB fulfil their role as 

LLFA. Flooding of highway drainage occurs due to the limited capacity of the road drains and 

can be exacerbated by gully blockages. 

3.3.3 Environment Agency Areas Susceptible to Surface Water 
Flooding (AStSWF) Maps 

The Environment Agency has produced the outputs of a simple surface water flood modelling at 

a national scale. The modelling did not take into account underground sewerage and drainage 

systems or smaller over ground drainage systems. No buildings were included and a single 

rainfall event was applied. The model parameters used to produce the maps were: 

• 0.5% AEP (1 in 200 chance of occurring in any given year) 

• 240 minute storm duration 

• 1km² resolution 

• No allowance for underground pipe network 

• No allowance for infiltration 

The AStSWF map gives three bandings indicating areas which are ‘less’, ‘intermediate’ and 

‘more’ susceptible to surface water flooding. The map is not suitable for identifying individual 

properties at risk of surface water flooding.  

These maps were updated and republished in January 2009.  

3.3.4 Environment Agency Flood Risk Map for Surface Water 
(FMfSW) 

Following on from the release of the Areas Susceptible to Surface Water Flooding, The 

Environment Agency updated the original mapping in order to produce the Flood Risk Maps for 

Surface Water (FMfSW), which were released in October 2010. The existing maps were 

updated to take account of buildings and the underground drainage system, and more storm 

events were analysed. The model parameters used to create these new maps were: 

• External Publication Scale 1:25,000 

• 3.33% AEP (1 in 30 chance of occurring in any given year) and 0.5% AEP (1 in 200 

chance of occurring in any given year) 

• 66 minute storm duration 

• 5m² resolution with country split into 5km squares 

• Adjustment of 12mm/hr to take into account underground drainage network 

capacity 

• In rural areas, rainfall was reduced to 39% to represent infiltration 

• In urban areas, rainfall was reduced to 70% to represent infiltration 
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• Global use of Mannings ‘n’ of 0.1 for rural and 0.03 urban areas 

The new maps have two bandings of “deep” or “shallow” and are produced for both return 

period events (Figures D-1 and D-2 in Appendix D – SWMP Report Volume 2). 

The FMfSW was used to validate the surface water modelling generated as part of the Drain 

London Tier 2 project. The Drain London surface water modelling approach is outlined below.  

3.3.5 Drain London Surface Water Modelling 

Overview 

The pluvial modelling undertaken as part of the Drain London project aims to simulate the above 

ground flood mechanism and includes for a limited capacity of the combined drainage system 

(with no blockages) and infiltration. The outputs allow us to form an understanding of where the 

main overland flow routes are and how and where pluvial flooding could occur.  

The modelling undertaken has limitations which should be taken into account when interpreting 

potential pluvial flooding (see further modelling details in Appendix C – SWMP Report 

Volume 2). These maps should be seen on the scale they were produced and for the inclusion 

of a set of London wide parameters to allow for similar results to be created. The main 

limitations are described below:  

• The below ground drainage infrastructure, including the combined sewers, have 

not been modelled and therefore their variable capacity has not been taken into 

account (instead rainfall has been removed at a constant rate of 6.5 mm/hour 

everywhere). 

• The modelled topography of the ground is based on a grid of points at a 5 m 

distance between them and therefore any variations within these have not been 

modelled. 

• Obstructions such as railway embankments have been modelled however culvert 

crossings beneath them (unless clearly seen on OS maps) have not always been. 

• The permeability of the ground has been modelled to a certain extent however only 

by allowing a limited number of soil categories. 

• The capacity of watercourses has not been modelled and therefore there is a 

tendency of building up of surface water along the river floodplain. 

Methodology 

To ascertain a more accurate understanding of the surface water flood risk and hazard across 

LBB a 2-dimensional (2D) direct rainfall model was created using TUFLOW. TUFLOW is a 

hydrodynamic modelling package which can be used for purely 2D modelling, as has been used 

in this case, or as a 1D-2D linked model for fluvial modelling.  

TUFLOW utilises standard GIS packages to manage, manipulate and present input and output 

data. In order to model surface water TUFLOW requires terrain data. This can be from a variety 

of sources (GPS, LiDAR, photogrammetry etc) but the more detailed and accurate the source of 

data, the more accurate and reliable the solution is likely to be. High resolution (1m) LiDAR data 

was provided by Infoterra in two formats:  

• Digital Surface Model (DSM) which is unfiltered so buildings and raised objects are 

maintained  

• Digital Terrain Model (DTM) which is filtered with buildings and raised objects 

smoothed.  
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For the pluvial modelling the filtered DTM data was used as it removes interference and 

distortion caused by buildings and trees.  

Using the 2D approach a rainfall profile is applied to the DTM within a predefined model domain. 

The Borough was divided into hydrological catchments to maximise efficiency and to reduce 

model run times. Four separate model domains were created for LBB (Figure 3-1): 

• Silk Stream to the West of the Borough, 

• Dollis Brook at the centre of the Borough,  

• Pymmes Brook North to the East of the Borough, and 

• Pymmes Brook South and Strawberry Vale Brook to the South – East of the 

Borough.  

 

Figure 3-1 Model Domain coverage of LBB 

By using 2D direct rainfall models key overland flow routes were identified along with areas at 

risk of significant ponding. The model was run for a range of return periods:  

Modelled Return Period Suggested Use 

3.33% AEP (1 in 30 chance of 

occurring in any given year) 

This layer will help to identify areas that could be prone to 
regular flooding and could inform maintenance regimes. 

1.33% AEP (1 in 75 chance of 

occurring in any given year) 

This layer could be used to help inform spatial planners of 

where development may not be viable, as there is the 

potential for no insurance coverage. 

1% AEP (1 in 100 chance of occurring 

in any given year) 

In conjunction with the EA Flood Zone 3 mapping, this 

could be used to inform emergency and spatial planning 

teams. 

1% AEP (1 in 30 chance of occurring 

in any given year) plus 30% climate 

change 

This layer could be used to help inform spatial planners of 

the potential long term sustainability of developments. 
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Modelled Return Period Suggested Use 

0.5% AEP (1 in 200 chance of 

occurring in any given year) 

This layer should be used by emergency planning teams 
when formulating Multi Agency Flood Plans and emergency 
evacuation plans from areas at risk of flooding. 

 Table 3-1 Modelled Return Periods and their possible uses. 

A more detailed modelling summary is provided in Appendix C (SWMP Report Volume 2). 

Summary of Results 

As a result of the surface water modelling the following mechanisms of flooding were identified: 

• Ponding of flow in topographical depressions.  

• Ponding in areas as a result of poor drainage/soil infiltration.  

• Ponding upstream of structures with small underpasses/subways. 

• Overland flow along topographical lows and valley channels such as residential 

streets, gardens and through property. 

The surface water modelling was validated using the FMfSW shallow and deep outlines, historic 

flood incidents and Hyder site visits to establish if there was a correlation between the mapped 

areas identified at risk. There was a good match between the Drain London mapping, historic 

flood incidents and the EA FMfSW.  

The mapping did not correspond with all of the historic flood incidents, however it may be that 

the source and location of the exact flood incident has not been accurately reported or recorded 

in the past. The Drain London mapping identified clearer connections between areas of flooding 

as well as showing flow velocity and hazard.  

The hazard mapping produced should be treated with caution as inconsistencies in the LiDAR 

surface received for the study, as a result of inconsistent processing, have resulted in areas 

where there low depths of surface water are showing to be high hazard rating. The depth and 

hazard mapped outputs for all five of the modelled return periods are illustrated in figure 

numbers D-9 to D-18 in Appendix D.  

3.4 Ordinary Watercourse Flooding 

Introduction 

All watercourses in England and Wales are classified as either ‘Main Rivers’ or ‘Ordinary 

Watercourses’. The difference between the two classifications is based largely on the perceived 

importance of a watercourse, in particular it’s potential to cause significant /widespread flooding. 

The Water Resources Act (1991) defines a ‘Main River’ as “a watercourse shown as such on a 

Main River Map”. The Environment Agency keep and maintain information on the spatial extent 

of the Main River designations. The FWMA defines any watercourse that is not a Main River as 

an ordinary watercourse- being any river, ditch, stream, cut, sluice, dyke or non-public sewer.  

The Environment Agency have duties and powers in relation to Main Rivers. Local Authorities, 

or in some cases Internal Drainage Boards, have powers and duties in relation to Ordinary 

Watercourses. 

Flooding from Ordinary Watercourses occurs when water levels in the stream or river channel 

rise beyond the capacity of the channel, causing floodwater to spill over the banks of the 
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watercourse and into the adjacent land. The main reasons for water levels rising in Ordinary 

Watercourses are: 

• Intense or prolonged rainfall causing flow to increase in watercourses, exceeding 

the capacity of the channel. This can be exacerbated by wet antecedent (the 

preceding time period) conditions and where there are significant contributions of 

groundwater; 

• Constrictions/obstructions within the channel causing flood water to backup; 

• Blockage/obstructions of structures causing flood water to backup and overtop the 

banks; and 

• High water levels preventing discharge at the outlet of the Ordinary Watercourse 

(often into a Main River). 

Extent of Ordinary Watercourses 

As LLFA, LBB is responsible for managing flood risk from sections along three named ordinary 

watercourses: Folly Brook, Decoy Brook and Clitterhouse Stream. LBB are also responsible for 

the maintenance and management of 52kms of unnamed ordinary watercourses across LBB. 

There have been no flood risk studies undertaken on any of the ordinary watercourses within 

the Borough. 

Historical Records - Ordinary Watercourses 

The North London SFRA mentions several fluvial flooding events within LBB however very little 

information is provided about specific locations affected.  

The Colindale SWMP report also stated that there was significant property flooding in the area 

in 1947, 1963, 1977, 1982, 1992, 1999, 2007 and 2008 as a result of the Silk Stream and its 

tributaries overtopping. It is difficult to establish if any of the flooding reported came from the 

ordinary watercourses that connect to the Silk Stream system.  

In 2007, further flooding was reported along the Decoy Brook near it’s confluence with the Dollis 

Brook, as well as regular reports of flooding occurring on the Montrose Ditch and other 

unnamed watercourses (largely in culvert, such as where flooding occurs in land adjacent to the 

A1 at Mill Hill Circus). 

The Environment Agency Flood Map (Figure 3-2: drawing number 1207-UA002334-BMD-02) is 

a national dataset which is comprised of mapping from multiple hydraulic models. The map is 

split into two categories of risk Flood Zone 3 which outlines the area at risk of a 1 in 100 year 

fluvial flood event and Flood Zone 2 which outlines the areas at risk of a 1 in 1000 year fluvial 

flood event. The Flood Map outlines incorporate the historic fluvial event extents where 

available.  

Ordinary Watercourse Summary of Flood Risk 

Ordinary watercourses have been included in the surface water flood modelling undertaken as 

part of this study, further details of how these are included within Appendix C. 

It is evident that due to the historic development and treatment of these watercourses, largely in 

hiding the watercourses within culverts to achieve greater land available for development, a 

moderate to high risk exists across the Borough in relation to flooding from ordinary 

watercourses. This is further exacerbated due to the current climatic trends with more intense 

storms, increasing levels of urban impermeability (speeding up the runoff from the area) and 

pressure on maintenance budgets for all parties involved in flood risk management. 
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3.5 Groundwater Flooding 

Groundwater flooding occurs as a result of water rising up from an underlying aquifer or from 

water flowing from abnormal springs. This tends to occur after long periods of sustained heavy 

rainfall, and the areas at most risk are often low-lying where the water table is more likely to be 

at shallow depth. Groundwater flooding is known to occur in areas underlain by major aquifers, 

although increasingly it is also associated with more localised floodplain sands and gravels.  

Groundwater flooding tends to occur sporadically in both location and time, and tends to last 

longer than fluvial, pluvial or sewer flooding. When groundwater flooding occurs, basements and 

tunnels can flood, buried services may be damaged, and storm sewers may become ineffective, 

exacerbating the risk of surface water flooding. Groundwater flooding can also lead to the 

inundation of farmland, roads, commercial, residential and amenity areas.  

It is also important to consider the impact of groundwater level conditions on other types of 

flooding e.g. fluvial, pluvial and sewer. High groundwater level conditions may not lead to 

widespread groundwater flooding. However, they have the potential to exacerbate the risk of 

pluvial and fluvial flooding by reducing rainfall infiltration capacity, and to increase the risk of 

sewer flooding through sewer / groundwater interactions. 

Groundwater may become elevated by a number of means: a) above average rainfall for a 

number of months in Chalk outcrop areas; b) shorter period of above average rainfall in 

permeable superficial deposits, c) permeable superficial deposits in hydraulic continuity with 

high water levels in the river, d) Interruption of groundwater flow paths; and e) cessation of 

groundwater abstraction causing groundwater rebound. 

Groundwater flooding is responsibility of the LLFA. 

3.5.1 Geology 

The solid geology of LBB is underlain by a thick layer of London Clay which sits on top of a 

chalk aquifer. The clay varies in depth from 20m in the lower lying areas of the borough to over 

100m in areas of higher ground. In Finchley, Hendon and north Hampstead there is a chalk-

sand and gravel outcrop which lies close to the surface. This small localised area may be 

susceptible to groundwater flooding however a majority of the borough is impermeable, creating 

the additional conditions for runoff and surface water flooding during storm events. Figure D-8 in 

Appendix D illustrates the borough wide geology.  

3.5.2 Hydrogeology 

The geology of LBB suggests that in a majority of areas groundwater recharge is unlikely to 

occur. The areas adjacent to the watercourses in the borough may have an increased likelihood 

of groundwater recharge due to the presence of smaller bands of localised alluvial substrates.  

3.5.3 Potential Groundwater Flooding Mechanisms 

There are three main mechanisms for groundwater flooding: 

1 Prolonged rainfall that causes the water table to rise in unconfined aquifers, usually when 

antecedent groundwater levels are high (most common in upper reaches of chalk 

catchments within the UK). 

2 Lateral flow through river banks (particularly raised embankments) into low lying areas as 

river levels rise. 
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3 Blockage of groundwater flow routes (such as by a hard defence) which artificially raises 

the water table. 

As LBB is predominantly underlain with a thick layer of London Clay the risk of groundwater 

flooding from the first mechanism is likely to be very low. The second mechanism of 

groundwater flooding is likely to pose a moderate risk to properties in LBB as there are several 

large watercourses within the borough. If groundwater flooding is triggered in the surrounding 

alluvial deposits it is likely to affect properties with basements or those that are not raised up 

above the floodplain. The third mechanism of groundwater flooding occurs where the artificial 

ground is thick and permeable which can create a perched water table. Flooding from this 

mechanism is unknown in LBB and has not been reported.  

3.5.4 Evidence for Groundwater Flooding 

The Environment Agency provided a groundwater flooding GIS dataset which documented all 

reported groundwater incidents across London. The dataset shows a large number of incidents 

across the LBB however a majority are reported as waterlogging/standing water in gardens 

rather than ground water flooding to property.  

There is no particular correlation between the flooding incidents, and a majority seem to be 

individual instances of flooding. This makes it difficult to establish a link between the reported 

groundwater incidents with any underlying trend of other historic flooding incident records 

(Figure 3-3: drawing number 1211-UA002334-BMD-02).  

3.5.5 Increased Potential Elevated Groundwater 

As part of the Drain London project, a London wide map was commissioned to identify areas at 

risk of increased elevated groundwater flooding.  The Increased Potential for Elevated 

Groundwater (iPEG) map was produced using four data sources: 

• British Geological Survey Groundwater Flood Susceptibility Map,  

• Jacobs Groundwater Emergence Maps (GEMs),  

• Jeremy Benn Associates (JBA) Groundwater Flood Map and  

• Environment Agency/Jacobs Thames Estuary 2100 (TE2100) groundwater hazard 

maps.   

• The resulting iPEG map shows those areas within the LBB where there is an 

increased potential for groundwater to rise sufficiently to interact with the ground 

surface or be within 2 m of the ground surface. The iPEG map identifies the 

potential groundwater flooding in areas with superficial permeable deposits 

(unconsolidated aquifers) and consolidated aquifers.  

Based on this dataset a majority of the areas identified as having an increased potential 

elevated groundwater correspond with the main river channels within the borough.  Smaller 

pockets of risk were identified in and around Finchley, Church End and Colindale.  Figure 3-3 

(Drawing number 1211-UA002334-BMD-02) illustrates the iPEG mapping for LBB. 

3.5.6 Infiltration SuDS Suitability 

Based on the BGS maximum and minimum permeability datasets infiltration SuDS suitability 

was analysed across LBB. The table below summarises the SuDS suitability categories and the 

data classifications within each.  
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SuDS Suitability Minimum Permeability Superficial Deposits 

Potentially Suitable High / very high High / very high (if they exist) 

Potentially Unsuitable Low / very low Low / very low (if they exist) 

Uncertain Low / very low or 

High / very high 

High / very high or 

Low / very low 

 Table 3-2 Infiltration SuDS Suitability Summary 

Within LBB several areas were classified as potentially suitable for infiltration SuDS. Parts of 

Monken Hadley, Arkley, Friern Barnet, Oak Hill Park, Brunswick Park, Finchley, Church End 

and Hendon are all potentially suitable sites. A majority of the borough falls within the potentially 

unsuitable category due to the impermeable nature of the London Clay. Figure D-7 in 

Appendix D outlines the infiltration SuDS suitability across LBB.  

3.5.7 Groundwater Flood Risk Summary  

The risk of groundwater flooding is low across a majority of LBB due to the thick London Clay 

geology beneath the borough. There is a moderate risk of groundwater flooding in Finchley, 

Hendon and north Hampstead where there is a chalk and gravel outcrop which makes these 

areas more susceptible to groundwater recharge.  

The areas at highest risk of groundwater flooding within the borough are those adjacent to 

watercourses. The surface geology in these areas is prone to groundwater re-charge and lateral 

groundwater flow.   

3.6 Sewer Flooding 

3.6.1 Introduction 

Sewer flooding is often caused by excess surface water entering the drainage network. Water 

companies, in this case Thames Water, are obliged under the Water Industry Act to facilitate 

drainage of surface water up to a 5% AEP (1 in 20 chance of occurring in any given year) 

Asset Type Description 

Foul The foul system is maintained and operated by TWUL 

Surface Water The surface water sewer system is maintained and operated by TWUL, with 

connections from both TfL and LBB highways assets 

Combined The combined system is maintained and operated by TWUL.  

 Table 3-3 LBB Public Sewerage System 

The sewerage system across the west of London was installed in the early 20
th
 century and was 

predominantly designed to accommodate green field run off. There was significant development 

and expansion into this area in the 1930s which resulted in the West Middlesex Main Drainage 

board installing a more substantial waste water system. The sewers were designed to cope with 

significant population growth but an increase in surface water runoff was not factored in when 

the system was developed (further details are presented in Appendix B).  
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It is understood that a large proportion of the surface water systems across the borough were 

installed over 30 years ago and before recent focus on the design of the assets to provide 

capacity for larger return period events. The expanding urban area within the borough has led to 

more impermeable surface coverage. This has caused a significant increase in surface water 

runoff which results in the surface water drainage system being overwhelmed on a more 

frequent basis.  

Overflows from the foul sewers through gullies and manholes (where their covers are blown due 

to the internal water pressure) into roads, footpaths, etc, can also occur during large storm 

events. This type of sewer flooding is partially alleviated via overflow pipes that currently take 

some of the excess flows from the system directly into the urban watercourses across LBB.  

 

As LLFA, LBB is responsible for undertaking investigations into overflows from the drainage 

system as a result of heavy rainfall events. Thames Water is responsible for overflows from the 

drainage system as a result of blockage or poor maintenance and where the network capacity is 

inadequate.  

It is important to note that the mechanism of surface water flooding identified in Section 1.3 

(surplus surface water not able to soak and/or enter into the surface water or combined sewers) 

is likely to be a common occurrence across the Borough as the capacity of the below ground 

infrastructure has been eroded over time and hence the ability to cope with more intense storms 

has been weakened and represents an increasing flood risk over time.  

3.6.2 Thames Water Data 

DG5 Register 

TWUL maintains a register of flooding as a result of surcharging of the foul and combined sewer 

network. This register records incidents of flooding locations and likely causes. Thames Water 

has provided their DG5 database for LBB area however the data was only provided with four 

digit postcode references so it was difficult to establish specific areas at risk. The general areas 

identified on the DG5 register are mapped in Figure D-6 in Appendix D.   

The DG5 data shows that Edgware has the highest recorded number of sewer flooding 

incidents (HA8 8 and HA8 9). There are two other areas within the borough that also have a 

significant number of reported sewer flooding incidents (51+ records), being at Ducks Island and 

Underhill (postcode EN5 2) and around Sunnyhill and Malcolm Parks (postcode NW4 4).  

 

 

 

The water quality issues that arise from the above discharging into the urban 

watercourses are significant and as such should be addressed as part of the 

developing Surface Water Management Plan framework. These represent 

significant challenges across London to assist with achieving good ecological 

status or potential for water bodies as part of the requirements laid down within 

the EU Water Framework Directive. 
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Postcode No Postcode No Postcode No Postcode No 

EN4 8 19 N11 3 12 N20 9 10 NW4 1 16 

EN 4 9 13 N12 0 11 N3 1 15 NW4 2 14 

EN5 1 10 N12 7 8 N3 2 12 NW4 3 11 

EN5 2 59 N12 8 16 N3 3 5 NW4 4 61 

EN5 3 13 N12 9 12 NW11 0 7 NW7 1 1 

EN5 5 10 N14 5 17 NW11 6 8 NW7 2 13 

HA8 0 2 N2 0 14 NW11 7 18 NW7 3 27 

HA8 8 143 N2 8 16 NW11 8 7 NW7 4 11 

HA8 9 70 N2 9 11 NW11 9 4 NW9 5 11 

N10 1 6 N20 0 19 NW2 1 24 NW9 6 6 

N11 1 3 N20 8 10 NW2 2 5 NW9 7 25 

 Table 3-7 Summary of DG5 Register (as of April 2011) 

Based on the DG5 register the entire borough has experienced sewer flooding at some point. 

Most of the borough has experienced less than 20 sewer flooding incidents in each four digit 

postcode region. Once a property is identified on the water companies DG5 register, it typically 

means that the water company can put funding in place to take properties off the DG5 register. 

Sewer Network Location 

TWUL also provided information on their drainage infrastructure including sewers, pumping 

stations and outfalls. This information has been overlain onto CDAs to help identify opportunities 

for collaboration to help reduce the risk across the area. Subject to their being sufficient cause, 

TWUL is keen to work with Councils in order to mitigate flood risk issues and would assist in 

undertaking combined studies to help provide greater benefits from potential mitigation options. 

Figure D-5 in Appendix D shows the Thames Water sewer network serving LBB.  

The majority of Barnet is served by separate sewers which, in many cases as described in 

Section 3.6.1, have been subject to a history of misconnections and inappropriate usage as the 

area has been developed. In many instances, the potential level of service for the below ground 

infrastructure has been further eroded through urban intensification, increasing impermeability 

and cross-connections and, as such, it is likely that the sewers across the Borough have varying 

standards of capacities. 

3.6.3 Sewer Flood Risk Summary  

The risk of sewer flooding is shown to be high across the majority of the borough for a number 

of historical reasons highlighted above, which include but are not limited to: 

• Misconnections; • Inappropriate use (fats, oils and greases); 

• Cross connections; • Natural catchment - impermeable soils; 

• Urban intensification; 

• Poor historical planning decisions; 

• Urban creep (paving front drives); and 

• Diversion of ‘natural’ watercourses into 

the sewerage system 
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The below ground drainage systems often rely on gravity assisted dendritic systems, which 

convey water in trunk sewers located at the lower end of the catchment. Failure of these trunk 

sewers can have serious consequences, which are often exacerbated by topography, as water 

from surcharged manholes will flow into low-lying urban areas. The risk is exacerbated in areas 

towards the west and east of the borough, where similar issues contribute to the problems 

experienced in these ‘lower-lying’ areas.  

3.7 Other Influences 

The Environment Agency has responsibility over flooding from designated Main Rivers. There 

are a number of watercourses that are partially or fully designated as being Main River that 

traverse LBB: 

• Pymmes Brook 

• Shirebourne 

• Monken Mead Brook 

• Strawberry Vale Brook 

• Bounds Green Brook 

• Dollis Brook 

• Folly Brook 

• Hendon Cemetery Drain 

• Mutton Brook 

• Deans Brook 

• Broadfields Ditch 

• Edgwarebury Ditch 

• Watling Ditch 

• Silk Stream 

The Environment Agency historic fluvial flood outline maps are displayed in Figure D-4 in 

Appendix D. The EA historic maps contain flooding records for the Silk Stream and Pymmes 

Brook. The largest outline was recorded for the January 1992 event on the Silk Stream where 

there was widespread flooding along the length of the watercourse. The 1980 and 1981 events 

were small events that affected commercial property and open parkland adjacent to Pymmes 

Brook. The 2007 event outline represented a small area of flooding in Colindale.  

Asset management and regular drainage system checks are important to ensure that effective 

maintenance regimes are in place to ensure that assets and drainage components do not 

contribute to flood risk within the borough.  

3.8 Critical Drainage Areas 

A Critical Drainage Area (CDA) is defined as “a discrete geographic area (usually a hydrological 

catchment) where multiple and interlinked sources of flood risk (surface water, groundwater, 

sewer, main river and/or tidal) cause flooding in one or more Local Flood Risk Zones (LFRZ) 

during severe weather thereby affecting people, property or local infrastructure.” A LFRZ is 

defined as a discrete area of flooding that does not exceed the national criteria for a ‘Flood Risk 

Area’ but still affects houses, businesses or infrastructure.  

The CDA comprises of the upstream ‘contributing’ catchment and extends downstream of an 

area where it has an impact on an LFRZ. The CDA incorporates influencing drainage 

catchments as well as surface water catchments. The CDA accounts for the following factors: 

• Significant underground linkages: Underpasses, rail/road tunnels, large diameter 

surface water/sewer/combined pipelines and culverted watercourses. 
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• Cross boundary linkages: CDA extents should not be curtailed by political 

boundaries. 

• Incorporate the hydraulic catchment contributing to the LFRZ and the areas 

available for flood mitigation options.  

• Defined on a local scale – ideally as individual tributaries of surface water flow 

paths.  

• Significant infrastructure: Main road (access to hospitals or evacuation route), rail 

routes, rail stations (national and underground), main hospitals and schools.  

The LBB CDAs have been derived by assessing areas of significant interaction between the 

Drain London 1 in 100 year surface water mapped depth and hazard outputs with critical 

infrastructure and property (EA National Receptor Data). Where areas of significant surface 

water flooding was shown to be affecting property and/or critical infrastructure a CDA was 

drawn using the underlying topography and the drainage network.  

Thirty-three CDAs were defined in LBB within each CDA one or more LFRZs were identified 

(drawing number 1201-UA002334-BMD-02 in the Executive Summary).  Furthermore, the 

categories were sub-divided to identify the presence of basements and area deprivation to 

provide a fuller picture of the potential risks and ability of an area to prepare and recover from 

an event. Table 3.7 describes this process further: 

Category Description 

Households 

• All residential dwellings 

• Caravans, mobile homes and park homes intended for permanent 

residential use 

• Student halls of residence, residential care homes, children’s homes, 

social services 

• Homes and hostels 

Deprived Households 
• Those households falling into the lowest 20% of ranks by the Office of 

National Statistics’ Indices of Multiple Deprivation. 

Non-Deprived Households 
• Those households not falling into the lowest 20% of ranks by the Office 

of National Statistics’ Indices of Multiple Deprivation. 

Basements 

• All basement properties, dwellings and vulnerable below ground 

structures (where identified in existing dataset including those provided 

by Thames Water and Environment Agency’s National Receptor 

Database). 

 Table 3-4 Household and Basement Sub-Categories 

The 1 in 100 year mapping was validated by using historical flood incident data compiled for 

LBB and also the Environment Agency FMfSW 1 in 200 year shallow and deep outlines. There 

is a good correlation between the EA FMfSW and the Drain London mapping. The mapping 

corresponded with the majority of the historic flood incidents, however it must be noted that, 

historically, the source and exact location of the flood incident have not been accurately 

reported.  

The model has not taken into account any known issues or engineering adaptations o the 

underground drainage network, undertaken since the incidents occurred and as such, it may be 

that the previously recorded flood incidents were compounded by other issues which the current 

model cannot represent.   
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Appendix E contains the details of each of the 33 CDAs, with the following sections, presenting 

a summary of the data corresponding to these defined areas. It is important to note that in 

several areas the model is showing extensive ponding upstream of drainage assets, in most 

cases this may not be a realistic representation of what would happen in an actual event, due to 

the presence of significant below ground infrastructure. Where necessary and evident from site 

visits/aerial photography, above ground openings and passages through road and rail 

embankments have been incorporated into the model.  

In several locations there are no visible above ground connections however the TWUL sewer 

network shows that there are underground connections, these have not be modelled as part of 

this study. Although these are highlighted within the LBB CDAs, the developing options have 

not wholly focussed upon aiming to fully resolve these issues, other than to review the potential 

for the flooding to occur.  

Additionally, the presence of the ponding does help to highlight the value of the particular assets 

that cross these linear barriers and the potential risks if the asset is not maintained or if it fails.  

3.9 Summary of Risk 

3.9.1 Overview of Surface Water Flooding in Barnet 

The following conclusions are taken from the Phase 2 Risk Assessment, which has involved 

pluvial modelling combined with site visits and review of historical flood records provided by the 

Council, Thames Water and the Environment Agency:  

• Across the study area, the areas particularly susceptible to overland flow are 

formed by the river valleys of the Silk Stream, Dollis and Pymmes Brooks, and 

along narrow corridors associated with topographical valleys which represent the 

routes of the partially ‘hidden/lost’ rivers of London including the Dean’s Brook, 

Decoy Brook, Montrose Ditch, Mutton Brook, Folly Brook, Strawberry Vale Brook 

and Clitterhouse Stream (Figure 1-4). The majority of these flow north to south 

through the whole of the Borough. Other low lying areas that are present 

throughout the study area such as underpasses, subways and lowered roads 

beneath railway lines are also at risk; 

• The outputs from the intermediate level 2D pluvial modelling, alongside historic 

records, revealed that several stretches of mainline railway track (in cuttings) are 

susceptible to surface water flooding and, if flooded, could impact services into and 

out of Euston Railway Station from the Midlands; 

• The outputs from the intermediate level 2D pluvial modelling revealed discrete 

surface water flooding locations along the up-stream side of the raised network rail 

embankment (running roughly west to east through the north of the Borough); and  

• The outputs from the intermediate level 2D pluvial modelling revealed that several 

areas within the Main River Valleys are susceptible to surface water flooding as 

well as fluvial flooding. 

There are three areas where surface water flooding is likely to be the influence of pluvial, sewer 

flooding and in some occasions groundwater flooding including: 

• Edgware – The pluvial modelling shows this area to experience significant flooding 

during the 1% AEP rainfall event to the north and south of the A41 (Edgware Way), 

which mirrors the route of the culverted sections of tributaries of the Silk Stream. 

Additionally the DG5 sewer flooding database records over 40 properties at risk of 
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sewer flooding in this vicinity which is also identified as having an increased 

potential for elevated groundwater. 

• Golder’s Green and Hendon Way - The pluvial modelling shows this area to 

experience significant flooding during the 1% AEP rainfall event along the A406 

and A41, which mirrors the route of the culverted sections of the Decoy and Mutton 

Brooks. Additionally the DG5 sewer flooding database records approx 50 

properties at risk of sewer flooding in this vicinity, which is also identified as having 

an increased potential for elevated groundwater, supported by records of 

groundwater flooding. 

• Mill Hill Circus and The Broadway- The pluvial modelling shows this area to 

experience significant flooding during the 1% AEP rainfall event in and around Mill 

Hill Circus, which mirrors the route of the culverted section of the Watling Ditch, a 

tributary of the Silk Stream. Additionally the DG5 sewer flooding database records 

approx 35 properties at risk of sewer flooding in this vicinity. 

The pluvial modelling, along with flood risk from other sources and historical datasets identifies 

that pluvial flooding in Colindale, and Friern Barnet is likely to be the influence of both surface 

water, groundwater, fluvial / tidal (from Silk Stream and Dollis Brook) and sewer flooding. 

The Problem 

The issue for Barnet and similarly for most of the London Boroughs is that the borough is largely 

urbanised for most of the lower parts of Barnet meaning there is little natural space for water to 

flow naturally through its catchment. Huge volumes of water generated from storm events, due 

to both the natural and man-made impermeability of the Borough are all contained within the 

two main systems (as there is very little infiltration potential across the borough): 

• The watercourses – whose floodplains have largely been constrained by 

development and are either contained within canalised straight open sections or 

put into culverts and hidden away to secure additional land for development; and  

• The below ground sewerage network, which as highlighted above has had its 

potential capacity eroded away. 

Each of these systems is by and large unable to take any additional flows (bearing in mind the 

foul system was designed for a population greater than that residing in the areas) and as such 

the historical development decisions and increasing need for development represents a 

CRITICAL risk to the current and future level of flood risk experienced across LBB, particularly 

bearing in mind the climatic trends towards more intense storms.   

This problem is not restricted to LBB, the problem is further exacerbated in adjacent 

‘downstream’ boroughs, where the surface water volumes from the upper boroughs such as 

Barnet contributes to the flooding issues within the Boroughs nearer the River Thames. 

3.9.2 Risk to Existing Properties and Infrastructure 

As part of the Phase 2 assessment, a quantitative assessment of the number of properties at 

risk of flooding has been undertaken for each CDA and for the Borough as a whole. The 

Borough-wide quantitative assessment is provided in Table 3.8. Table 3.10 provides a summary 

of the flooded properties for each CDA within LBB. The property count has been calculated for 

infrastructure, households and commercial/industrial properties for the 1% AEP rainfall event. 
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Property Type Sub Category No. of Properties 

flooded <0.1m 

No. of Properties 

flooded >0.5m 

Infrastructure 
Essential Infrastructure 20 1 

Highly Vulnerable 27  

More Vulnerable 366 6 

Other Infrastructure   

Households 
Deprived (All) 

13,674 152 

Deprived (Basements)  
  

Non-Deprived (All)  
112,495 827 

Non-Deprived (Basements) 588 42 

Commercial/ 

Industrial 

Commercial/Industrial (All) 15,375 125 

Commercial/Industrial 

Basements 

  

Other    

 Table 3-5 – Borough-Wide Summary of Flood Risk (taken from NRD dataset v1.0)  

Due to the large number of CDAs identified within LBB it was necessary to prioritise the CDAs 

to allow for the identification of those at higher risk than others. Each CDA was initially 

prioritised based on the number of properties (residential and commercial) and the amount of 

critical infrastructure at risk (Table 3-10). The larger the number affected the higher the CDA on 

the prioritisation list. This initial list did not take into account areas with historic flood records.  

The prioritisation list was adjusted to take into account areas of known flood risk. Where one or 

more historic incidents have been recorded within a CDA, these CDAs were moved to the top of 

the prioritisation list. In some cases a CDA that has several incidents has been moved higher up 

the list than a CDA with no incidents and a larger number of properties/infrastructure assets 

within the surface water mapped outline.  

Table 3-9 below outlines the initial priority and the revised priority based on areas of known 

flood risk, number of property and critical infrastructure at risk in the 1% AEP rainfall event 

surface water mapping.  

In Appendix E (SWMP Report Volume 2), mitigation options are considered for each of the 

CDAs. It should be noted that although the historic incidents were used to prioritise sites the 

mapping did not always coincide with the incident locations. Therefore in some cases the 

preferred options developed for a CDA may not focus on resolving the cause of a historic flood 

incident if the source and location of the incident is unclear. Where this is the case the preferred 

options have been developed to mitigate the main areas of surface water risk identified by the 

mapping.  
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CDA_ID Location 

Area 

(Km
2
) 

No. of Historic 

Flood Incidents 

Initial 

Priority 

Revised 

Priority 

Group2_018 Golders Green 2.55 4 4 1 

Group2_009 Friern Barnet  3.62 4 5 2 

Group2_020 Childs Hill 2.64 2 1 3 

Group2_015 Bittacy Park  2.22 1 7 4 

Group2_026 Mill Hill Circus 2.70 1 10 5 

Group2_029 Oak Hill Park  1.07 1 11 6 

Group2_014 Muswell Hill  1.07 1 19 7 

Group2_004 Barnet  0.89 1 26 8 

Group2_019 Hendon Way 0.31 1 29 9 

Group2_007 Longmore Avenue  1.50 0 2 10 

Group2_005 Hadley 2.13 0 3 11 

 Group2_010 Coppetts Wood 1.96 0 6 12 

Group2_008 Oakleigh Park  1.43 0 8 13 

Group2_012 Long Lane 1.11 0 9 14 

Group2_031 Broadfields Ditch 1.39 0 12 15 

Group2_032 Sunnyhill Park  1.59 0 13 16 

Group2_017 Victoria Road  0.40 0 14 17 

Group2_033 Church End Farm 0.48 0 15 18 

Group2_023 Lichfield Road  0.32 0 16 19 

Group2_011 Victoria Park  0.71 0 17 20 

Group2_013 Creighton Avenue  0.88 0 18 21 

Group2_030 Brunswick Park  0.64 0 20 22 

Group2_028 Grahame Park 1.60 0 21 23 

Group2_027 Blondell Road  0.69 0 22 24 

Group2_025 Mill Hill  0.40 0 23 25 

Group2_016 Westchester Drive 0.50 0 24 26 

Group2_003 Duck Island  1.51 0 25 27 

Group2_006 Pricklers Hill  0.44 0 27 28 

Group2_022 Brent Terrace  0.47 0 28 29 

Group2_024 Edgware Station 0.11 0 30 30 

Group2_001 Scratchwood  0.58 0 31 31 

Group2_002 Arkley 0.92 0 32 32 

Group2_021 
Claremont Way 

Industrial Estate 
0.17 0 33 33 

 Table 3-6 CDA Prioritisation 
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3.9.3 Risk to Future Development 

The Core Strategy identifies that the Council will make provision for the Borough’s share of 

London’s housing needs and expects to deliver 28,500 new dwellings by 2026. The London 

Plan designated two areas (Brent Cross Cricklewood & West Hendon and Colindale) within the 

London Borough of Barnet as Opportunity Areas, promoted to accommodate both new jobs and 

new homes with a mixed and intensive use of land. Additionally, Mill Hill East was promoted as 

an Area of Intensification. Figure 1.7 shows the identified Opportunity Areas within the London 

Borough of Barnet along with Action Areas and major proposal sites identified through the Core 

Strategy (2011). 

Land available for development is scarce within the Borough and is being put under increasing 

pressure due to the demand for new housing. It is essential that decisions are made through the 

spatial planning process which guarantees that land is used efficiently. However, it is also 

essential that the impact of future development on existing infrastructure, including the 

drainage systems, is assessed and provisions made to help reduce the current 

susceptibility across the Borough. 

Findings from the Risk Assessment (Phase II) of the SWMP identify that parts of Barnet, namely 

Brent Cross, Cricklewood, Colindale, Edgware and Hendon are at significant risk of flooding 

from pluvial and groundwater sources. Given the residential and non-residential growth 

proposed for these areas, it is important that the risk of surface water flooding is clearly 

understood in order that measures to mitigate this risk can be adopted. 

3.9.4 Communicate Risk 

Professional Stakeholders 

There are various professional stakeholders which are interested in increasing their knowledge 

of risks from surface water flooding. It is essential that the SWMP partnership actively engages 

with these groups, where appropriate, to share the findings of this report. This will ensure that 

emerging plans and policies are informed by the latest an improved understanding of surface 

water flood risk issues. 

Local Resilience Forums 

In line with the SWMP Technical Guidance it is strongly recommended that the information 

provided in the Phase 2 SWMP is issued to the Local Resilience Forum. Surface water flood 

maps and knowledge of historic flood events should be used to update Incident Management 

Plans, Community Risk Registers and Multi-Agency Flood Plans for the area. It is 

recommended that the results of the intermediate pluvial modelling are used to identify likely 

flow-paths and locations of ponding of surface water.  

This information can be used in parallel with Extreme Rainfall Alert (ERA) service provided by 

the Flood Forecasting Centre. In addition, maps showing the depth of pluvial flooding during a 

range of return period rainfall events can be used to inform operations undertaken by 

emergency response teams especially near public buildings and major routes through the 

Borough. 

Communication and Engagement Plan 

It is recommended that a Communication and Engagement Plan should be produced for the 

London Borough of Barnet to effectively communicate and raise awareness of surface water 

flood risk to different audiences using a clearly defined process for internal and external 

communication with stakeholders and the public. 
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The Plan should: 

• Develop clear key messages from the SWMP (and PFRA) relating to local surface 

water flood risk and management; 

• Create simplified maps and meaningful data for communications materials;  

• Clearly define a structure for multi-agency partnership working (based on the 

partnership structure identified in Phase 1 of the SWMP) and formalise through a 

Memorandum of Understanding; and  

• Provide innovative and 'bigger picture' CE techniques (e.g. Mayoral letter to all 

CEOs). 
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The table below outlines the number of properties the Drain London modelling has identified as being at risk of surface water flooding. The table is divided into the 
different asset types and outlines the assets at risk from deep (>0.5m) surface water flooding.  

CDA ID 
Scheme 

Location 

Moderation Infrastructure Households Commercial / Industrial 

Validation 
Primary Secondary 

Essential 
Highly 

Vulnerable 

More 

Vulnerable 

Non-Deprived 

(All) 

Non-

Deprived 

(Basements

) 

Deprived (All) 

Deprived 

(Basements

) 

All Basements Only 

All 

> 

0.5m 

Deep 

All 

> 

0.5m 

Deep 

All 

> 

0.5m 

Deep 

All 

> 

0.5m 

Deep 

All 

> 

0.5m 

Deep 

All 

> 

0.5m 

Deep 

All 

> 

0.5m 

Deep 

All 

> 

0.5m 

Deep 

All 
> 0.5m 

Deep 

Group2_

018 

Golders 

Green 

Regionally 

Important 

Infrastructure 

Health and 

Safety 
2 0 1 0 14 0 553 23 57 0 0 0 0 0 112 7 0 0 

FMfSW & historic 

incidents 

Group2_

009 
Friern Barnet Health and Safety None 2 0 1 0 16 0 415 32 0 0 0 0 0 0 69 6 0 0 

FMfSW & historic 

incidents 

Group2_

020 
Childs Hill Health and Safety None 4 0 0 0 9 0 726 26 77 0 76 53 0 0 77 4 0 0 

FMfSW & historic 

incidents 

Group2_

015 
Bittacy Park 

Regionally 

Important 

Infrastructure 

None 3 0 0 0 4 0 226 11 0 0 47 0 0 0 15 3 0 0 
FMfSW & historic 

incidents 

Group2_

026 

Mill Hill 

Circus 

Nationally / 

strategically 

important 

infrastructure 

None 1 0 0 0 4 0 240 5 0 0 0 0 0 0 159 3 0 0 
FMfSW & historic 

incidents 

Group2_

029 
Oak Hill Park None None 1 0 0 0 5 0 283 28 0 0 3 28 0 0 11 0 0 0 

FMfSW & historic 

incidents 

Group2_

014 
Muswell Hill None None 1 0 0 0 0 0 323 0 0 0 0 0 0 0 18 0 0 0 

FMfSW & historic 

incidents 

Group2_

004 
Barnet None None 0 0 0 0 6 0 189 2 0 0 0 0 0 0 9 0 0 0 

FMfSW & historic 

incidents 

Group2_

019 
Hendon Way 

Regionally 

Important 

Infrastructure 

None 2 0 0 0 1 0 38 0 1 0 0 0 0 0 4 0 0 0 
FMfSW & historic 

incidents 

Group2_

007 

Longmore 

Avenue 
Health and Safety None 3 0 1 0 1 0 573 96 0 0 0 0 0 0 197 18 0 0 FMfSW 

Group2_

005 
Hadley Health and Safety None 2 0 2 0 4 0 562 154 0 0 0 0 0 0 59 5 0 0 FMfSW 

Group2_

010 

Coppetts 

Wood 
Health and Safety None 3 0 1 0 5 0 377 22 0 0 0 0 0 0 74 5 0 0 FMfSW 

Group2_

008 
Oakleigh Park 

Regionally 

Important 

Infrastructure 

None 5 0 0 0 4 0 127 0 0 0 0 0 0 0 57 2 0 0 FMfSW 
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Group2_

012 
Long Lane None None 3 0 0 0 3 0 227 2 0 0 0 0 0 0 16 2 0 0 FMfSW 

Group2_

031 

Broadfields 

Ditch 
Health and Safety None 1 0 0 0 2 0 182 26 0 0 0 0 0 0 11 2 0 0 FMfSW 

Group2_

032 

Sunnyhill 

Park 

Regionally 

Important 

Infrastructure 

None 2 0 0 0 2 0 212 0 0 0 0 0 0 0 11 0 0 0 FMfSW 

Group2_

017 
Victoria Road None None 2 0 0 0 1 0 152 0 17 0 0 0 0 0 28 0 0 0 FMfSW 

Group2_

033 

Church End 

Farm 

Regionally 

Important 

Infrastructure 

None 1 0 0 0 2 0 134 0 2 0 0 0 0 0 6 0 0 0 FMfSW 

Group2_

023 
Lichfield Road 

Regionally 

Important 

Infrastructure 

None 2 0 0 0 1 0 0 0 0 0 113 58 0 0 4 2 0 0 FMfSW 

Group2_

011 
Victoria Park None None 0 0 1 0 6 0 96 0 0 0 0 0 0 0 7 0 0 0 FMfSW 

Group2_

013 

Creighton 

Avenue 
None None 3 0 0 0 2 0 54 0 0 0 0 0 0 0 7 0 0 0 FMfSW 

Group2_

030 

Brunswick 

Park 

Regionally 

Important 

Infrastructure 

None 1 0 0 0 4 0 111 0 0 0 0 0 0 0 7 1 0 0 FMfSW 

Group2_

028 

Grahame 

Park 
N/A N/A 0 0 0 0 7 0 43 0 0 0 51 0 0 0 13 0 0 0 FMfSW 

Group2_

027 
Blondell Road None None 0 0 0 0 3 0 98 0 0 0 34 0 0 0 2 0 0 0 FMfSW 

Group2_

025 
Mill Hill Health and Safety None 0 0 0 0 0 0 49 6 0 0 0 0 0 0 1 1 0 0 FMfSW 

Group2_

016 

Westchester 

Drive 
Health and Safety None 0 0 0 0 4 0 86 7 7 7 0 0 0 0 8 0 0 0 FMfSW 

Group2_

003 
Duck Island Health and Safety None 0 0 0 0 4 0 264 1 0 0 0 0 0 0 24 4 0 0 FMfSW 

Group2_

006 
Pricklers Hill Health and Safety None 2 0 0 0 0 0 54 6 0 0 0 0 0 0 25 1 0 0 FMfSW 

Group2_

022 
Brent Terrace 

Regionally 

Important 

Infrastructure 

None 1 0 0 0 2 0 20 0 0 0 36 0 0 0 4 0 0 0 FMfSW 

Group2_

024 

Edgware 

Station 

Regionally 

Important 

Infrastructure 

None 2 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 FMfSW 

Group2_

001 
Scratchwood 

Nationally / 

strategically 

important 

infrastructure 

None 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 FMfSW 
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Group2_

002 
Arkley None None 0 0 0 0 0 0 34 0 0 0 0 0 0 0 9 0 0 0 FMfSW 

Group2_

021 

Claremont 

Way 

Industrial 

Estate 

None None 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 FMfSW 

Table 3-7 CDA Summary Risk Table 

Notes: The summary of risk table is populated by calculating the total number of units from each sub-category that are affected by surface water flooding from the 
1% AEP rainfall event. The Infrastructure and Household Sub-Categories are described Table 1-2. 
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4 Phase 3: Options 

As part of LBB SWMP a range of options were assessed for each of the CDAs outlined in 

Table 3-10. Appendix E outlines the option assessment process for each CDA in more detail.  

4.1 Objectives 

The purpose of Phase 3 is to identify a range of structural and non-structural measures for 

alleviating flood risk and assess them to eliminate those that are not feasible or cost beneficial. 

The remaining options are then developed and tested against their relative effectiveness, 

benefits and costs. The target level of flood protection has been set at 1 in 75 years to align 

solutions with the likely level of insurance cover available to the general public. 

To maintain continuity within the report and to reflect the flooding mechanisms within the 

Borough the option identification has taken place on an area-by-area (site-by-site) basis 

following the process established in Phase 2. Therefore, the options assessment undertaken as 

part of the SWMP assesses and short-lists the measures for each CDA and identifies any non-

standard measures available. 

Phase 3 delivers a high level option assessment for each of the Critical Drainage Areas (CDAs) 

identified in Phase 2. No monetised flood damages have been calculated and flood mitigation 

costs have been determined using engineering judgement and high level estimates (CIRIA 

SUDS Manual 2007, EA FRM Estimating Guide 2010 and SPONS Price Book 2006) but have 

not undergone detailed analysis.  

Costs are not whole life costs and they exclude operational and maintenance costs. They 

should be treated at an order of magnitude level of accuracy. The options assessment 

presented here follows that described in the Defra SWMP Guidance but is focussed on 

highlighting areas for further detailed analysis and immediate ‘quick win’ actions. Further 

detailed analysis may occur for high priority Critical Drainage Areas as defined by the 

Prioritisation Matrix (Table 3-10 and Table 4-2) for the next Tier of the Drain London project.   

The costings outlined in the preferred options spreadsheet and in Appendix E are estimated 

costs which do not take into account provisions for consultancy, design, supervision, planning, 

permits or environmental assessments. The actual costs of option implementation in such a 

heavily urbanised environment could potentially be higher.  

Any mitigation solutions across LBB need to address the performance of the below ground 

infrastructure and its potential to exacerbate flooding across the Borough, as well as critical 

infrastructure flooding. 

4.2 Measures 

The nature of flooding from local sources within London is by its nature widespread and without 

a significant investment of money it will be impossible to solve all of them in one attempt and in 

the near future. For this reason, preferred options that are being promoted within Section 5.3 

are to influence planning policy with the aim of reducing run-off rates and increasing community 

resilience.  

In relation to the CDAs, some local options have been chosen based upon those areas that are 

worst affected and for which historical flood information exists and where future flooding is 

shown to be a major risk area by the outputs of the Drain London modelling. Even within these 

areas, the scale of flooding is too diverse to be solved universally and cost-effectively.  
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As a result, the options promoted for LBB, rely on the localised implementation of smaller 

schemes and some pilot projects that aim to alleviate flooding for the worst affected properties 

across a broader spectrum of flood events in an area and demonstrate the effectiveness of the 

proposed measures for future work. 

A range of measures have been proposed to mitigate flood risk within the CDAs. Where 

possible and economical the use of sustainable drainage systems (SuDS) and surface water 

reduction strategies have been promoted over hard infrastructure alternatives such as the 

upgrading of existing sewers. The key constraints associated with the implementation of all of 

the options are space, cost and stakeholder/public acceptability.  

Accordingly, the engineering options proposed within this report have been designed to be 

accommodated within the urban environment. Each option has been placed into one of three 

categories: Source, Pathway and Receptor. Further descriptions and details of each of these 

potential measures can be found in Appendix E. 

4.3 Preferred Options 

4.3.1 Barnet Wide Preferred Options 

As part of this phase of work Policy Areas have been defined across the Borough within which 

appropriate planning policies should be applied to manage flood risk. The Barnet Policy Area 

covers the entire Borough and is not limited to CDA extents or river catchment boundaries. The 

reason for the inclusion of these areas is to highlight the fact that even if an area does 

not fall within a CDA it does not mean that surface water discharge from these areas can 

be uncontrolled, merely that the need for considering direct options for the area are not 

so critical.  

A number of Borough-wide options and policies have been identified that the Council and 

relevant stakeholders may consider adopting as part of their responsibility as LLFA for local 

flood risk management, with further details presented in Section 5.   

Avoidance 

A - Ongoing Improvements to Maintenance of Drainage Network - The management and 

maintenance of urban drainage network in LBB is the responsibility of a number of 

organisations: 

• LBB – highway drainage including gully pots, non-main river channel and culvert 

maintenance including flood defence structures such as trash screens, bypass 

channels, wet/dry storage ponds and flood storage areas, 

• Thames Water - main foul and surface public sewers; 

• Environment Agency - flood risk management assets including culverts, raised 

defences, trash screens, Main River channel; 

• TfL – highway drainage along the ‘Red Routes’; and  

• Network Rail - railway track drainage. 

Effective cleansing of gully pots is fundamental to the drainage across the Borough and LBB 

operate a regular maintenance regime for gully cleansing.  

Gully pots are fundamental to integrated urban drainage in that during intense precipitation 

events, surface water runoff is routed off roadways and other hard-standing and into gully pots 
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and then into the public sewer system or in some cases either highway drains or culverts. In 

essence, gully pots are a critical link in the performance of the overall drainage network. 

Table 4-1 provides a summary of the identified drainage maintenance issues in the LBB. 

Level of Service LBB’s Highways Department maintenance cycle is on a risk 

based rolling cycle of maintenance. 

Development Pressure 

and Urban Creep 

The conversion of front gardens to paved areas for car parking is 

prevalent across the Borough. This increase in impermeability 

results in cumulative impact and pressure on the drainage 

system, having to cope with greater volumes of water. 

Blocked Gullies Several locations across the Borough have reported regular 

flooding due to blocked gullies, resulting from insufficient 

capacity within the TWUL network and high sediment levels in 

runoff from across the Borough. 

Data Collation 

Weaknesses 

Improvement in all stakeholders’ data management systems is 

required to help understand the situation better and to further 

improve the levels of risk across the Borough. 

 Table 4-1 Summary of Identified Drainage Maintenance Issues across LBB 

B – Planning & Development Policies - It should be acknowledged that the CDAs only 

account for a small portion of the areas that could be affected by surface water flooding. The 

CDAs are the areas where the impact of surface water flooding is expected to be greatest but it 

is recommended that LBB implement policies which will reduce the flood risk from surface 

water flooding throughout the borough and promote Best Management Practises to the 

implementations of SuDS and the reduction of runoff volumes. 

Further details of the potential policies are included in Section 5.2.2. The potential policies help 

to achieve the ‘twin-track’ approach for adapting the urban environment promoted by this 

SWMP, namely: 

� Short term Development Management based policies to influence current and future 

development; and 

� Longer term Adaptation based policies to help achieve the Urban Water Vision for LBB 

through recreating the natural watercourses within the urban area to provide more space 

for water along it’s pathways, through creating an extended network of linked corridors, 

building on those promoted within the London Plan and its Blue Ribbon Network. 
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Figure 4-1 GLA – London Plan – Blue Ribbon Network (2009)  

C – Resilience and Resistance – This element should also be promoted to help the 

communities prepare and live with flooding into the future. This element incorporates items 

under the planning policy development in that prevention is the best form of defence and as 

such strong policies should be instigated that avoid developing in areas of present and future 

flood risk, as well as adapting the future developments, businesses, infrastructure and 

communities to be more resilient to flooding. 

Awareness 

A ‘quick win’ action that should be implemented in the short-term is to increase awareness 

through improving and increasing the levels of communication of flooding across the 

stakeholders and within communities at risk, and across the Borough as a whole. This could be 

achieved through a number of measures including:  

• Improved communications systems/plan, which could include: 

• Website improvements 

• Newsletters 

The aim of this action is to raise the risks and consequences of surface water flooding amongst 

local communities and, through this, encourage residents to take up measures to combat 

flooding, such as installation of water butts to capture roof runoff, consideration to the extent 

and materials used when replacing permeable areas with hard standing areas within their 

property e.g. through the installation of driveways and patios. 
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Assistance 

A ‘quick win’ action that should be implemented in the short-term is to increase assistance of 

flooding within communities at risk, and across the Borough as a whole. This could be achieved 

through a number of measures including:  

• Provision of support to Community Flood Groups and Plan development; 

• Provision of improved communications to help communities prepare, live and 

recover quickly to events; 

• Building capacity and links within the LLFA and leading stakeholders to help with 

delivering more sustainable surface water management across the borough; and 

• Maintaining closer links to enable quicker recovery of businesses and communities.  

Alleviation - CDA Level Preferred Options 

Benefits 

For the purpose of the Drain London Prioritisation Matrix, it is necessary to determine the 

benefits of each preferred option. The potential benefits of the scheme are measured using an 

estimated percentage of units removed from the predicted floodplain (eliminated) or where flood 

frequency is reduced (mitigated). This percentage has been determined by calculating the 

number of units within the LFRZ that the particular scheme has been designed to mitigate, as a 

percentage of the number of units within the CDA as a whole.  

The input is restricted to multiples of five percent. It should be noted that the information within 

this table is purely for input into the Drain London Prioritisation Matrix and should be treated as 

such. Further modelling would be required to determine more accurately the potential benefits of 

the suggested schemes. An estimated cost for the preferred flood mitigation option for each 

identified CDA has been calculated based on standard unit costs provided as part of Tier 1 of 

the Drain London Project to mitigate the 1 in 75 year (1.3% AEP) event.  

Costs 

No monetised damages have been calculated, and flood mitigation costs have been determined 

using engineering judgement, but have not undergone detailed analysis. The following standard 

assumptions have been applied, as determined in the Drain London Prioritisation Matrix 

Guidance: 

The costs are a guide as to the potential capital costs for implementation of the scheme only. As 

a result, costs have been provided as cost bands, reflecting the strategic nature of the SWMP 

study and options identification: 

• Costs do not include provisions for consultancy, design, supervision, planning 

process, permits, environmental assessment or optimum bias. 

• No provision is made for weather (e.g. winter working). 

• No provision is made for access constraints. 

• Where required, it will be stated if costs include approximate land acquisition 

components. 

• No operational or maintenance costs are included. 

• No provision is made for disposal of materials (e.g. for flood storage or soakaway 

clearance). 
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Optioneering Approach 

For each of the CDAs identified within LBB, a standard set of mitigation measures were 

compiled based on the Defra SWMP guidance. Each set of measures was assessed for its 

applicability and its effectiveness to mitigate flood risk on a CDA level. Appendix E summarises 

this option appraisal stage and includes a justification for each of the options discounted and 

those taken forward as preferred options. It should be noted that no additional modelling has 

been undertaken as part of this SWMP.  

Several of the mitigation measures assessed were likely to be more effective if they were 

applied on a borough wide scale and so these have been included in LBB Action Plan outlined 

in Section 5.1 of this report.  Opportunities have been identified for the provision of storage 

along the green open spaces across northern rural fringe for slowing the flow of water to the 

south and into the urban area.  

The options, however pursued within the urbanised area tend to follow the alteration to the 

pathway and are generally, at the lower cost scale of the options available for pursuit across 

LBB.  This is predominantly, due to the urbanised nature of Barnet, the limited opportunities 

within the green open spaces and the fragmented ownership of land within the Borough, making 

options that re-mould the urban environment to one that is greener by design harder to 

undertake, without significant and strong policy drivers or regeneration opportunities. 

Discounted Option Discussion – Increasing the below ground 
drainage capacity 

Options which would involve significant investment such as sewer separation have not been 

taken forward as preferred options. Although sewer separation would help to reduce and in 

some cases eliminate flood risk within the LBB it would need to be implemented on a large 

scale to be most effective.  

A Borough wide scheme would incur excessive costs and would require cross-collaboration 

between large numbers of stakeholders. These works would also be incredibly disruptive in 

such a heavily urbanised Borough. These more costly options need to be given more thought as 

they would help to address quantity and quality issues caused by the current system and the 

identified prevalence of mis and cross connections.  

A phased approach of implementation may be more appropriate but an in-depth discussion 

between the appropriate stakeholders would be required to identify where to start a network 

improvement programme. The selection of potential options for further examination has been 

focussed on reducing the risks of flooding being experienced across these CDAs, rather than 

attempting to eliminate the risks of flooding in the 1.33% AEP (1 in 75 chance of occurring in 

any given year) across most of the CDAs.  

4.4 Next Steps 

Taking into account the nature of the surface water flooding in LBB, the options identified 

through the Phase 3 Options Assessment, and requirements under the FWMA and FRR, it is 

considered that LBB should prioritise the following actions, as explained further in Section 5 in 

the short to medium-term: 

• Identify and record all forms of flooding events across the borough, using the Drain 

London Template identified and supplied, so as to help improve the knowledge of 

events and their consequences in the future; 



         4. Phase 3: Options 

5007-UA002334-BMR-02-LB_Barnet_SWMP – Vol 1        Page 58 of 95 

11/10/2011 

• Identify and record surface water assets onto the LBB Asset Register, prioritising 

those areas that are known to regularly flood and are therefore likely to require 

maintenance or upgrading in the short-term; 

• Review the drainage, environment, water quality and flood risk management 

policies in light of the findings of the SWMP to identify where further policies/items 

would benefit LBB in achieving their duties as the LLFA. 

• Initiate development forums with those planning to deliver all forms of development 

within the borough to present the risks and the aspirations of the Borough. These 

could be used to encourage the developers to achieve the items identified in the 

potential planning policy section of the Action Plan. This is important to capture 

new land that may come available subsequent to the Core Strategy, such as the 

land for sale on Lawrence Street on the site of the former St Joseph’s College. 

• Consider the provision of an ‘Information Portal’ via LBB’s website, for local flood 

risk information and measures that can be taken by residents to mitigate surface 

water flooding to / around their property. This could be developed in conjunction 

with the North West London Flood Group and include: 

• A list of appropriate property-level flood risk resilience measures that could be 

installed in a property; 

• A list of ‘approved’ suppliers for providing local services, such as repaving of 

driveways; 

• A link to websites / information sources providing further information;  

• An update on work being undertaken in the Borough by the Council and/or other 

Stakeholders to address surface water flood risk; and, 

• A calendar showing when gullies are to be cleaned in given areas, to encourage 

residents to ensure that cars are not parked over gullies / access is not blocked 

during these times. 

• Prepare a Communication Plan to effectively communicate and raise awareness of 

surface water flood risk to different audiences using a clearly defined process for 

internal and external communication with stakeholders and the public. 

• Undertake further drainage capacity studies for the CDAs identified in the 

report/Action Plan to determine the drainage capacity and potential for future 

improvements such as the provision of additional storage within the network. The 

study could consider the following: 

• Identifying and recording surface water assets, including type, location and 

condition, as required for preparation of the Asset Register; 

• Determining the condition and capacity of gullies and carrier pipes;  

• Determining the connections to Thames Water surface sewers and assets 

• Undertaking CCTV surveys of those areas which experience regular surcharging 

and flooding; 

• Clearing those gullies or pipes identified as blocked during investigations (as part 

of annual maintenance routine); and, 

• Determining upgrade requirements and costs for the local drainage infrastructure 

and seek funding opportunities to implement these. 

• Consider undertaking a feasibility study to assess the potential for flood storage in 

the public open spaces across the Borough; 



         4. Phase 3: Options 

5007-UA002334-BMR-02-LB_Barnet_SWMP – Vol 1        Page 59 of 95 

11/10/2011 

• Use the findings of the SWMP to review the priority areas that are currently 

targeted for gully cleansing and maintenance and amend if necessary. 

• Collate and review information on Ordinary Watercourses in the Borough to gain an 

improved understanding of surface water flooding in the vicinity of these 

watercourses as well as ownership and maintenance responsibility for each 

watercourse. 
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4.5 Preferred Options Summary 

Below is a table summarising the perceived benefit of the preferred options outlined in Appendix E. The benefits have been derived subjectively by assessing the 

area(s) at risk and the measure(s) proposed. In a majority of cases the preferred options are derived to mitigate flood risk to key property/assets rather than 

completely eliminate flood risk across the CDA. To gain a more accurate assessment of the benefits each option would provide further modelling would be required. 

No additional option modelling has been undertaken as part of this SWMP.  

CDA ID 
Scheme 

Location 
Scheme Category 

Infrastructure Households 
Commercial / 

Industrial 

Capital Cost 

Band 
Essential Highly Vulnerable More Vulnerable Non-Deprived (All) Deprived (All) All 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Group2

_018 

Golders 

Green 

Source control, 

attenuation and 

super SuDS 
 

50 
 

25 
 

25 
 

20 
   

20 251k-500k 

Group2

_009 
Friern Barnet 

Other or 

combination of 

above 
       

20 
   

20 101k-250k 

Group2

_020 
Childs Hill 

Source control, 

attenuation and 

super SuDS 
 

25 
   

25 25 15 15 20 10 5 1m-10m 

Group2

_015 
Bittacy Park 

Other or 

combination of 

above 
 

35 
   

50 15 15 
  

5 10 <25k 

Group2

_026 

Mill Hill 

Circus 

Source control, 

attenuation and 

super SuDS 
 

20 
   

20 
 

20 
   

20 251k-500k 

Group2

_029 
Oak Hill Park 

Preferential / 

Designated 

Overland flow 

routes 

 
20 

   
20 20 35 15 35 

 
20 51k-100k 

Group2

_014 
Muswell Hill 

Source control, 

attenuation and 

super SuDS 
       

20 
   

20 <25k 

Group2

_004 
Barnet 

Source control, 

attenuation and 

super SuDS 
     

20 
 

25 
    

<25k 

Group2

_019 
Hendon Way 

Source control, 

attenuation and 

super SuDS 
 

5 
         

20 <25k 
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CDA ID 
Scheme 

Location 
Scheme Category 

Infrastructure Households 
Commercial / 

Industrial 

Capital Cost 

Band 
Essential Highly Vulnerable More Vulnerable Non-Deprived (All) Deprived (All) All 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Group2

_007 

Longmore 

Avenue 

Other or 

combination of 

above 
     

100 5 40 
  

5 35 <25k 

Group2

_005 
Hadley 

Source control, 

attenuation and 

super SuDS 
     

20 
 

20 
   

20 101k-250k 

Group2

_010 

Coppetts 

Wood 

Other or 

combination of 

above 
       

40 
   

35 26k-50k 

Group2

_008 
Oakleigh Park 

Other or 

combination of 

above 
       

20 
   

20 51k-100k 

Group2

_012 
Long Lane 

Other or 

combination of 

above 
       

20 
   

20 26k-50k 

Group2

_031 

Broadfields 

Ditch 

Other or 

combination of 

above 
 

20 
   

20 
 

20 
   

20 <25k 

Group2

_032 
Sunnyhill Park 

Source control, 

attenuation and 

super SuDS 
 

20 
   

20 15 25 
  

10 15 101k-250k 

Group2

_017 
Victoria Road 

Other or 

combination of 

above 
 

50 
   

25 5 30 
  

5 15 <25k 

Group2

_033 

Church End 

Farm 

Source control, 

attenuation and 

super SuDS 
 

35 
     

5 
    

<25k 

Group2

_023 
Lichfield Road 

Preferential / 

Designated 

Overland flow 

routes 

 
25 

      
5 50 

 
35 <25k 

Group2

_011 
Victoria Park 

Preferential / 

Designated 

Overland flow 

routes 

     
15 

 
35 

   
20 <25k 

Group2

_013 

Creighton 

Avenue 

Preferential / 

Designated 

Overland flow 

routes 

       
20 

   
20 <25k 
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CDA ID 
Scheme 

Location 
Scheme Category 

Infrastructure Households 
Commercial / 

Industrial 

Capital Cost 

Band 
Essential Highly Vulnerable More Vulnerable Non-Deprived (All) Deprived (All) All 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Group2

_030 

Brunswick 

Park 

Preferential / 

Designated 

Overland flow 

routes 

 
20 

   
20 

 
20 

   
20 <25k 

Group2

_028 

Grahame 

Park 
N/A 

             

Group2

_027 
Blondell Road 

Other or 

combination of 

above 
     

20 
 

40 
 

35 
 

30 <25k 

Group2

_025 
Mill Hill 

Other or 

combination of 

above 
       

35 
    

<25k 

Group2

_016 

Westchester 

Drive 

Other or 

combination of 

above 
    

5 15 
 

40 
   

25 <25k 

Group2

_003 
Duck Island 

Preferential / 

Designated 

Overland flow 

routes 

       
35 

    
51k-100k 

Group2

_006 
Pricklers Hill 

Preferential / 

Designated 

Overland flow 

routes 

       
30 

   
5 <25k 

Group2

_022 
Brent Terrace 

Preferential / 

Designated 

Overland flow 

routes 

 
30 

   
50 10 20 5 

  
10 <25k 

Group2

_024 

Edgware 

Station 

Preferential / 

Designated 

Overland flow 

routes 

 
50 

         
50 <25k 

Group2

_001 
Scratchwood 

Preferential / 

Designated 

Overland flow 

routes 

100 
           

<25k 

Group2

_002 
Arkley 

Source control, 

attenuation and 

super SuDS 
      

40 20 
    

26k-50k 
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CDA ID 
Scheme 

Location 
Scheme Category 

Infrastructure Households 
Commercial / 

Industrial 

Capital Cost 

Band 
Essential Highly Vulnerable More Vulnerable Non-Deprived (All) Deprived (All) All 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Eliminated 

(%) 

Mitigated 

(%) 

Group2

_021 

Claremont 

Way 

Industrial 

Estate 

Preferential / 

Designated 

Overland flow 

routes 

          
20 40 <25k 

Table 4-2 Perceived Benefit of the Preferred Options for LBB 

4.6 Option Prioritisation 

The Prioritisation Matrix (Table 3-10 and Table 4-2) was developed out of the need for a robust, simple and transparent methodology to prioritise the 

allocation of funding for surface water management schemes across the 33 London Boroughs by the Drain London Programme Board. As such, the 

prioritisation should be understood in the high-level decision-making context it was designed for. It is not intended to constitute a detailed cost-benefit 

analysis of individual surface water flood alleviation schemes.  

The information within Table 4-2 will used by the Drain London Programme Board to populate the Drain London Prioritisation Matrix and identify 

schemes to be taken forward under the Tier 3 package of works. 
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5 Phase 4: Implementation and Review 

5.1 Introduction 

There is an increasing recognition that surface water management should be undertaken in a 

safe and ecologically sustainable manner. Surface water has traditionally been regarded as a 

nuisance, causing economic damage and social upheaval. The surface water management plan 

process should assist with developing a more sustainable approach to managing risk within the 

urban environment. This is in line with the aspirations for LBB, including the water vision. This 

vision identifies that there is no easy solution following over 90 years of intense development, 

leading us to a twin track approach towards the Action Plan as shown in Figure 5-1. 

 

 Figure 5-1 Action Plan Twin Track Approach to surface water management 

Many urban communities are aiming to adopt a more integrated land and drainage approach to 

surface water management at a variety of scales from singular developments to catchment wide 

approaches. The overwhelming evidence shows that there are substantial social, economic and 

environmental benefits to be had from driving communities and our urban environments to a 

more sustainable approach. 

 

As identified in the vision for Surface Water Management in LBB (Appendix B), it is 

now time to undertake and plan for a shift in the way water is perceived in our 

urban environments. Our traditional approaches of hiding the problem away and 

removing water from an urban area quickly is no longer sustainable.  
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The plan should help us to achieve a better way of managing surface water that helps to 

achieve multiple objectives, such as protecting vital water resources, improving water quality 

and delivering sustainable solutions to help reduce on-going maintenance costs.  

The greatest challenge that faces the stakeholders is finding an effective method to reduce both 

the volume of surface water entering the below ground system and to the amount of surface 

water pollution. Methods currently used to manage surface water largely fail to address the 

underlying problem of the impermeable nature of urban environments. 

In this context, the surface water management train is incorporated into the wider remit that the 

term “green infrastructure” allows. It includes a wide array of practices at multiple scales to 

manage and treat surface water, maintain and restore the natural hydrology and ecological 

function by infiltration, evapotranspiration, capture and reuse of surface water, and the 

establishment of natural vegetative and habitat features.  

On a catchment scale, green infrastructure will lead to the preservation and restoration of 

natural landscape features, such as floodplains and wetlands, in this case, termed ‘blue 

corridors’, coupled with policies that require re-design of infill development to reduce the overall 

imperviousness across the catchment. On a local or development scale, green infrastructure 

consists of site-based specific practices and runoff reduction techniques.  

These local practices essentially result in runoff reduction through the re-establishment of 

habitat areas with significant utilisation of soils, vegetation and engineered media rather than 

traditional hard landscaped approaches common across LBB. Some examples include green 

roofs, trees and tree boxes, permeable paving, rain gardens, vegetated swales and protection 

and enhancement of riparian buffers and blue corridors. 

5.2 Action Plan 

The LBB action plan has been developed to resolve the issues identified in Section 3 of this 

report and Appendix E (SWMP Report Volume 2). The actions within the plan have been 

divided into seven sub categories (Table 5-1) to allow for easier implementation and 

assessment by LBB and key stakeholders. 

Action Type Definition 

FWMA and FRR Actions These are actions that LBB as LLFA must undertake in order to 

comply with the FWMA and FRR.  

Policy Action Actions to incorporate into future spatial planning and/or 

development controls. 

Communication Actions Actions to communicate risk internally/ externally 

Actions to improve flood risk related partnerships  

Financial and Resourcing Actions Actions to secure funding internally/externally to support works or 

additional resources to deliver actions. 

Investigation/Feasibility/ Design 

Actions 

Actions to instigate further area investigations and to outline future 

planning aspirations within LBB. 

Asset Management Actions Actions to build on the established maintenance and capital works 

programs to manage, mitigate and defend flood risk in the Borough. 

Water Quality Actions to deliver water quality improvements across LBB. 

 Table 5-1 - Action Plan sub categories 
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The action plan is generally split into two key themes listed below, both of these are aimed at 

achieving the overall vision for LBB to restore a more natural and organised approach to surface 

water management, with an aim to remove pollution at source rather than removing it from 

within the below ground drainage infrastructure. The plan includes specific and generic actions 

which apply across LBB and are collated within the spreadsheet presented in Appendix I. 

• The structural source, pathway and receptor control options are techniques that 

can reduce the quantity, and improve the quality, of surface waters at or near 

source. These actions, once taken forward, will result in the 

mitigation/management or further investigation of local flood risk issues identified 

on a Local Flood Risk Zone (LFRZ) basis. 

• Generic non-structural actions address aspects of the FWMA or FRR and the 

broader role of LBB as Lead Local Flood Authority (LLFA) and the actions required 

to integrate overall water environmental requirements through techniques that help 

change human behaviours to reduce pollutant loads entering the surface water 

systems (pollution prevention).  

These non-structural source controls include community education, council management, 

operations and maintenance activities, and land use and site planning. The main advantages of 

using non-structural source controls are: 

• longer term sustainability; 

• cost-effective solutions; 

• preference for polluter pays and prevention; 

• reducing the long term and ongoing operation or maintenance liability (compared 

with structural controls); and 

• effective use of all resources - including the wider “Big Society” aspirations. 

5.2.1 Floods and Water Management Act Actions 

The FWMA gives LLFAs new powers to help manage local flood risk in a more strategic way 

whilst also placing a duty on key partners to co-operate and support the LLFA. A key 

requirement on the LLFA is the duty to produce a local flood risk management strategy. Actions 

from FWMA are ongoing, and there are no deadlines placed on them. 

Appendix E lists the actions required, including the timescales and who is responsible for 

implementation, to help LBB comply with the FWMA and the specific tasks necessary to meet 

them. Where required, further details are given in the Sections below. 

Local Flood Risk Management (LFRM) Strategies 

The FWMA states that a LFRM strategy must contain certain information and based on the draft 

guidance produced by the Local Government Association (LGA) in February 2011, this strategy 

will specify the following: 

1 The risk management authorities in the LLFA area and what flood and coastal erosion 

risk management functions they may exercise in relation to the area. It will be important 

for the local strategy to identify any special arrangements agreed in the area where 

functions normally carried out by one authority are done by another.  

2 The objectives for managing local flood risk. These should be relevant to the 

circumstances of the local area and reflect the level of local risk. The Regulations have a 

narrow scope focussing on identifying and addressing ‘significant’ flood risk. The scope of 
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the LFRM strategy is not specified in FWMA and can be much wider to reflect the local 

circumstances.  

3 The measures proposed to achieve the objectives. 

4 How and when the measures are expected to be implemented. 

5 The costs and benefits of those measures and how they are to be paid for. 

6 The assessment of local flood risk for the purpose of the strategy. In the first instance, it is 

likely that the LLFA will use the findings from the PFRA and any other studies that are 

available, such as Catchment Flood Management Plans and Strategic Flood Risk 

Assessments. The strategy can identify gaps in understanding of the local flood risk and 

specify what actions need to be taken to close these gaps. 

7 How and when the strategy is to be reviewed. A review cycle is not specified, so it is up to 

the LLFA to decide what is appropriate. It may be advisable to link it to the cycles for the 

FRR outputs.  

8 How the strategy contributes to the achievement of wider environmental objectives. 

The LFRM strategy must consider a full range of measures, including resilience and other 

approaches which minimise the impact of flooding. It must also interact with the proposed 

National Flood and Coastal Erosion Risk Management strategy whilst maintaining distinct 

objectives relevant to the local community. Consultation on this finished in February 2011.  

The national strategy sets out long-term objectives for flood and coastal erosion risk 

management and how these will be achieved. In guiding the LFRM strategy, the national 

strategy aims to improve the communities who are at greatest risk. The national strategy 

document states that it should also aim to encourage more effective risk management by 

enabling people, communities, business and the public sector to work together to: 

• Ensure a clear understanding of national and local flood and coastal erosion risks 

in order to effectively prioritise investment in risk management; 

• Make clear and consistent risk management plans so that communities and 

businesses can make informed decisions; 

• Encourage innovative management of flood and coastal erosion risks taking 

account of the needs of communities and the environment; 

• Support communities in their response to flood warnings whilst also ensuring that 

emergency responses to flood incidents are effective; 

• Assisting communities with rapid and effective recovery post flooding. 

The LLFA has a duty to maintain and monitor the LFRM strategy. 

Flood Incident Register 

The LLFA has a duty to investigate flooding incidents and in doing so identify the responsible 

risk management authority, noting any actions that have been completed, or are intended, in 

relation to the incident. Additionally, in the future, the LLFA will be required to publish results of 

any investigation and, therefore, the actions identified relate to setting up a protocol for the 

collection and management of this information. 

The Drain London programme of works has commenced this task through the collation of a wide 

range of information, to produce a factual LBB Wide Flood Incident Register. This work must be 

carried on by LBB to ensure that robust and detailed records are maintained so that future 

iterations of the PFRA and SWMP have increasing levels of information available to determine 

the risk of local flooding better across the Borough. 
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Asset Register 

The LLFA has a duty to maintain a register of structures and features considered to have a 

significant effect on local flood risk. LBB should work with flood risk management authorities and 

other London Boroughs in order to define criteria for determining significance on a local level. 

As a minimum, the asset register needs to record the ownership and state of repair of each 

identified asset. As with the incident register, the asset register should be made available for 

inspection and, therefore, a framework for the collection and management of the data should be 

set up. LBB should ensure that they are aware of any regulations regarding the content as set 

out in the future by the Secretary of State. 

The Drain London programme of works has commenced this task through the delivery of a 

potential register for use and its associated guidance. The LLFA should identify if this system 

meets with the internal processes in terms of information control, data management and format 

and, if appropriate, commence the delivery of an Asset Register by April 2012. 

SuDS Approving Body (SAB) 

A SAB will be responsible for approving, adopting and maintaining drainage plans and SuDS 

schemes that meet the proposed National Standards for sustainable drainage. Although the 

LLFA is the default SAB, there is scope for appointing another organisation to take on this role if 

appropriate. 

At present, this activity has not been commenced as part of the FWMA and as such LBB should 

start to prepare for its commencement (likely to be post April 2012), on receipt of the likely 

guidance for the SAB.  

Non-Performance Bond 

The SAB can request a non-performance bond from the applicant which will be refunded 

following satisfactory construction of the SuDS. The FWMA states that in requiring a non-

performance bond, a SAB must specify a value which does not exceed the best estimate of the 

maximum likely cost of work required to ensure that the drainage system meets with the 

approved proposals. 

In future, guidance may be issued concerning what amounts may be required by way of non-

performance bonds; SAB must have regard to the guidance and should keep up to date with 

any future changes. 

5.2.2 Policy Actions 

The co-ordinated management of development across boroughs offers the potential to achieve 

widespread benefits in the control of surface water. Boroughs have reached different stages in 

the preparation of their Local Development Frameworks but most have an adopted or well-

advanced spatial strategy for their area. However this Surface Water Management Plan may 

still influence the preparation of more detailed Development Management Policies and Area 

Action Plans and in so doing help to achieve a consistent approach to the reduction of surface 

water runoff. 

Although beyond the scope of Local Development Frameworks, the potential to influence 

Building Control practices across the boroughs may also deliver tangible benefits in terms of 

surface water management. 
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Borough Wide Policy Area Planning Policies  

As local planning authorities the boroughs have responsibility to implement the provisions of 

PPS 25 both through their Local Development Frameworks and their Development 

Management decisions. Strategic Flood Risk Assessments form part of the evidence base for all 

Local Development Frameworks and these should provide detailed and up-to-date flooding 

information, in addition to the EA flood maps, for the application of the sequential test in site 

allocations and planning decisions.   

The aim of PPS25 is to steer development to the lowest flood risk areas. Where new 

development is exceptionally necessary in such areas, policy aims to make it safe without 

increasing flood risk elsewhere and where possible, reducing flood risk overall. LBB’s policies 

should require development proposals to incorporate wider surface water management 

measures or to contribute to planned improvements where appropriate: 

• In areas of Medium or High flood hazard (as identified within the Drain London 

outputs); or 

• Along fundamental surface water flow paths; or 

• In locations of historical flooding; or 

• Greater than 0.5ha in size. 

Policies should also make it clear that site specific Flood Risk Assessments, in accordance with 

PPS 25, will be required to identify the appropriate surface water management measures to be 

incorporated into the proposed development. To assist in achieving the overall surface water 

vision for the Borough, the following key policy is recommended to help allow spatial planners to 

begin to mould the urban area towards a more natural, sustainable and ultimately more cost 

effective approach to surface water management: 

• A specific river corridor management policy to provide multiple benefits, including 

flood defence, recreation, amenity, biodiversity and creating spaces where people 

want to live, though the restoration of green and blue corridors. This will enhance 

watercourse corridors by setting back development from all forms of urban 

watercourse, de-culverting watercourses as well as linking with the aspirations of 

the All London Green Grid and the Blue Ribbon Network; 

Other potential Development Management Policies Document (DMPD) or Supplementary 

Planning Document (SPD) provisions that will help achieve a more sustainable surface water 

management approach on new developments.  Recommendations for polices to be included in 

these documents, which should be implemented to all developments greater than 0.5ha is size 

or are shown to be at risk of flooding from any source, are given below: 

• Agreement across London for the specification of runoff rates from new 

developments stating that development on both new (greenfield) and previously 

developed (brownfield) sites must achieve surface water runoff at or below present 

greenfield runoff rates; 

• The need for a Planning Brief in any part of the CDA or policy area to address 

specific site constraints; 

• Development must be safe from flooding over its whole lifetime, including for the 

impacts of climate change, and should use all opportunities to reduce flood risk 

overall; 

• Green Infrastructure within development should protect existing floodplains and 

provide an opportunity for linking habitats and creating environmental highways 

through the integration of SuDS through urban areas; 
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• SuDS should be used to control the rate and volume of runoff. Pollution controls 

should be incorporated within them to protect and improve watercourse quality. 

Typical SuDS methods are described in Appendix E2; 

• All developments exceeding 0.5 hectares must include source control and/or 

natural surface water storage options within the site boundary; and design for 

greenfield run off rates; 

• Development proposals for surface water must be entirely separate from foul 

drainage; 

• New developments should demonstrate that during events that exceed the design 

capacity of the surface water drainage system excess water is safely stored or 

conveyed from the site without adverse impacts;  

• Until such time as the SAB requirements are in place, the long term management 

and responsibility for the maintenance of any new SuDS systems must be agreed 

with the council (until such time as the SuDS Approval Body is in place) prior to the 

granting of planning permission; 

• All development pre commencement of construction must submit and be 

approved by Barnet Drainage Section (LLFA) detailed drainage design including 

storage calculations for the attenuated flows and flow restriction methods. 

(However this will not negate other planning requirements, for example to achieve 

inclusive access to new development); 

• All new properties that fall within a fluvial flood zone or local flood risk zone should 

have a finished floor level at least 0.3m above surrounding ground levels and be 

fitted with flood resilience measures up to 0.5m above finished floor level; 

• There are approximately 700 properties in LBB with basements. Following further 

review of these, post Drain London and these are deemed to be at risk, they 

should be fitted with resilience measures and their use controlled, i.e. used for 

storage rather than living accommodation; 

• As it is recommended that, where possible, surface runoff for the extreme events 

should be contained within roads to protect properties, so amendments to 

emergency plans to incorporate temporary road closures will be required, 

particularly with regard to the passage of emergency vehicles; 

The Borough must also provide as part of this element: 

• Guidelines on the provision of onsite storage including the AEP event and 

necessary freeboard 

• Guidelines on the need for strategic mitigation measures, particularly in identified 

regeneration areas, required to contribute to managing surface water flood risk on 

a wider scale; 

• Guidance on what is classed as permitted development within a CDA or policy area 

and any deviation from national guidance via local development orders for example 

LBB may also in line with the aspirations of improving the water quality within our urban 

watercourses and to help improve the ecological potential as defined within the UK Water 

Framework Directive, wish to consider the inclusion of the following policy for the emerging 

SuDS Approval Body partnership to approve, to manage the pollutant loads generated from 

proposed development applications: 

• Best Management Practices (BMP) are required to be demonstrated for all 

development applications within the London Borough of Barnet. The following load-

reduction targets must be achieved when assessing the post-developed sites 
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SuDS treatment train (comparison of unmitigated developed scenario versus 

developed mitigated scenario): 

− 80% reduction in Total Suspended Sediment (TSS); 

− 45% reduction in Total Nitrogen (TN); 

− 60% reduction in Total Phosphorus (TP); and 

− 90% reduction in litter (sized 5mm or greater). 

Specific Additional Policy Areas 

Counter’s Creek Policy Area – Although predominantly covering Drain London Group 3, the 

Counter’s Creek Policy Area includes a large part of the south of LBB. In addition to Barnet, the 

policy area includes parts of the Boroughs of Brent, Camden, Ealing, Hounslow and 

Westminster and the entire Boroughs of Hammersmith and Fulham and Kensington and 

Chelsea. The extent of the policy area is shown in Figure 5-1. 

 

 Figure 5-2 TWUL’s sewerage catchment – Counter’s Creek Flood Alleviation Scheme 

The recommended actions for this policy area are detailed in full in the Group 3 Action Plan, but 

a summary is given below. The policy area is prone to flooding for the following main reasons: 

• A predominance of basement properties 

• High levels of impermeability across the policy area 

• A combined sewer system 

Specific actions to reduce the flood risk in the Counter’s Creek Policy Area include: 

• Investigations to reduce the contributions of surface water through the sub-surface 

network through the restoration of a fully separated network and a move towards 

the management of surface water above ground, particularly in the upper parts of 

the catchment within the Boroughs of Barnet, Brent, Camden and Ealing*². 

• Upgrading sewer networks – TWUL are currently investigating this option, but this 

will take time to undertake*². 

• Campaign to amend planning and building control regulations 

• Pilot studies to improve basement, and community, resilience 
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• Pilot studies to retro-fit existing properties, where possible, with green roofs, 

permeable paving and water re-use technologies. 

• The overall aim of policies is to ensure that the installation and management of 

surface water measures in development proposals are capable of reducing the 

level of surface water flooding to surrounding areas. This should be made clear in 

the reasoned justification to the policies and this Surface Water Management Plan 

used as the supporting component of the evidence base. For the avoidance of 

doubt, the above policy provisions should take into account the predicted effects of 

climate change. 

• *² Please note that there will be limited ability for TWUL to participate in these items 

at this stage due to the way that TWUL are funded to deliver flooding solutions and 

improvements across their network. 

5.2.3 Communication Actions 

LBB are not alone in managing Local Flood Risk throughout the area and as such consideration 

should be given on how best to encourage the collaboration of a number of organisations to 

deliver flood risk improvements. The communications and engagement activities undertaken in 

the development of this SWMP were designed to consolidate the partnership that was 

previously established as part of the Drain London Tier 1 works. In future, these messages 

should be further disseminated and developed to address the issues and concerns of two 

distinct audiences: 

• The public, including the resident population and businesses 

• The leading stakeholders, including elected officials, administrative, professional 

staff from across all the functions of the relevant organisations, in particular LBB, 

EA and TWUL. 

Social Change, Education and Awareness 

Increased education and awareness on flood risk including a wider appreciation of the 

consequences of flooding could significantly improve resilience to flooding in the long term. This 

may be achieved through such measures as establishing local flood action groups, flood 

wardens and local community flood resistance and resilience plans, and is particularly relevant 

to the Government’s localism agenda to empower communities to take control of matters that 

affect them. 

Increasing public understanding of local flood risk, including surface water management, is a 

primary role of the LLFA. A programme of education and raising awareness on local flood risk 

issues is required to enable effective management of surface and ground water flooding.  

Not all surface and ground water flood risk can be mitigated by physical measures. LBB has a 

primary role in empowering communities to adapt to the impact of future flood risk by helping 

them to become more resistant and resilient to the consequences of flooding. 

Promoted Actions for Communication  

The Partnership to develop a comprehensive Communications Plan to identify the key SWMP 

and LLFA messages for the two key audiences: 

For the General Public: 

• Improve current communications and run campaigns to deliver surface water 

management improvements; 



      5. Phase 4: Implementation and Review 

5007-UA002334-BMR-02-LB_Barnet_SWMP – Vol 1        Page 74 of 95 

11/10/2011 

• Review, and where appropriate update, the content on various websites and other 

supporting media, to increase public knowledge of river, watercourse, catchment 

and surface water flooding issues including water quality requirements and good 

practice examples; 

• Undertake public campaigns, through council mailings such as Council Tax bills 

and posters to point the residents to the supported website, containing the most up 

to date information on when and who to call for support, advice etc and how to 

prepare for an event; 

• LBB to support existing Local Flood Action Groups and to identify other areas that 

may require similar groups to help increase the resilience of a local community to 

flood events. LBB to identify the need for, and to assist in, the development of 

Community Resilience Plans. 

• Campaign - Educate the residents on flood risk, surface water management and 

general duties, including the communication of the difficult message of ‘personal’ 

responsibility, impacts on others and good practice such as looking after 

watercourses, consideration of how much surface water runoff they generate. 

• Communications - Work co-operatively with the partners to develop key and 

consistent messages for surface water management. This could then be developed 

into an organised series of publications or news releases to help improve 

understanding of the issues facing the local community. 

• Campaign – LBB and the partners, to encourage, and if appropriate, assist in the 

development of a London wide education programme in order to improve public 

awareness of surface water management, through the development and hosting of 

activities that will inform and develop an educational program in schools to highlight 

the issues and develop necessary social change. 

For Leading Stakeholders: 

• Communications - LBB to present to the lead members of each LBB Directorate on 

the value, risk and links to LBB’s implementation of the SWMP and developed 

Action Plan, to encourage and increase the potential for all departments to be 

conversant in surface water flood risk and the need for collaborative working to 

help reduce the current and predicted future levels.  To include, as a minimum: 

• Emergency Planning and Business Continuity – Assisting in the transfer of 

knowledge and to enable better and safer preparation of responses to such events 

• Regeneration, Planning, Development and Building Control - A key 

department as involvement of Spatial Planning will deliver the vision. 

• Highways and Transportation (including Drainage) – Knowledge of key assets, 

historical events and the potential to influence local flood risk management 

• Parks and Environment – Involvement is required to help ensure opportunities for 

improvements are captured and included. 

• Elected Members – Buy in is crucial, regular briefings to lead member required to 

help improve the potential to deliver the Action Plan. 

• Communications - Delegated officers (involved with the SWMP development) from 

within the major stakeholders should be encouraged to educate and encourage 

involvement in the SWMP of the relevant Leads in their organisations, so that the 

Actions and the level of involvement are understood and can be delivered with full 

support. 
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• Communications - Development of methods to communicate the messages and 

requirements of developers, through the setting up of Developer Forums or delivery 

of guidance documents for developers detailing the minimum expectations for 

surface water management and drainage for new development in the area. 

5.2.4 Financial & Resourcing Actions 

Defra currently has little or no funding available for schemes to improve surface water flooding 

and small scale schemes will need to be resourced through community actions, most probably 

through Local Flood Action Groups. These schemes could look to the partners of the group to 

contribute skills and time to investigate and prepare solutions without the need for financial 

contributions. When funds are needed to implement schemes these may come from 

collaborations with other groups to deliver multiple benefits. 

Currently, Defra, through the EA, do make funds available for schemes that provide benefits 

from flooding of watercourses. This is part of the annual Flood Defence Grant in Aid (FDGiA) 

and needs to be identified by the Boroughs through their medium term plans submitted to the 

EA.  From the 1
st
 April 2012, a new ‘outcome measures’ funding approach will be implemented 

for all capital maintenance and defence projects. This new funding approach will allow Boroughs 

to apply for FDGiAs to mitigate flood risk from all sources. As a minimum each scheme must 

demonstrate that the expected whole-life benefits will exceed the whole life costs. Funding will 

be allocated if a scheme falls within one or more of the four categories listed below: 

• All benefits arising as a result of the investment, less those valued under the other 

outcome measures (Outcome Measure 1). 

• Households moved from one category of flood risk to a lower category (Outcome 

Measure 2). 

• Households better protected against coastal erosion (Outcome Measure 3). 

• Statutory environmental obligations met through flood and coastal erosion risk 

management (Outcome Measure 4). 

At a local level, each Regional Flood and Coastal Defence Committee has the power to raise 

funds through a local levy. This levy can be used at the discretion of the committee and is likely 

in the future to be made available to help deliver some surface water schemes.  

Promoted Actions for Finance & Resourcing  

In summary, the emerging items that require action are: 

• Secure Central Government finding into the correct department - Identifying 

the importance of the delivery of Local Flood Risk Management within the Borough 

to help enable the use of funding received from Defra or other organisations, which 

should be ring fenced within the Borough LLFA team budgets to ensure it is used 

for flood risk management. 

• Undertake Cross Directorate discussions to identify internal opportunities for 

development/scheme to maximise benefit to communities/Borough Council - Within 

the Borough it is important that each Directorate recognises the multiple benefits 

that can be achieved by working together to deliver their program and impacts that 

the Borough has on the urban environment and flood risk. Therefore a value 

management exercise should be promoted across all directorates to help identify 

the capital and maintenance programs of work to identify potential for cross-

collaboration to mutually beneficial solutions. This cross funding and resource 

support can be allocated to help the LLFA implement their duties in the future to 
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drive through the Vision to remodel the urban environment and deliver real flood 

risk improvements to the local community.  

• Identify opportunities for securing funding from additional sources - The 

Borough should work with stakeholders to identify opportunities that exist for 

achieving funding support and develop an approach to streamlining the process. 

The Partnership should identify a potential funding plan for the delivery of schemes 

in the future. This should focus on the opportunities that exist, ranging from 

European funds, Defra’s Outcome Measure Based Funding policies, Community 

and Business contributions, S106. Developer contributions and Community 

Infrastructure Levy or identifying a business model that focuses on the beneficiary 

pays for the risk reduction across the Borough. 

• Investigate alternative funding requirements - The Partnership should 

investigate and, if appropriate, develop an Impermeable Area tax to restore the 

natural environments in the Borough, providing opportunities to retrofit 

impermeable areas. Consideration must be given to the ability of customers to pay 

an additional tax and how it will be used specifically to develop surface water and 

flood risk management improvements. 

• Investigate opportunities to encourage domestic level surface water 

management - The Partnership should investigate and, if appropriate, develop an 

incentive to encourage residents to store water at source, through the 

implementation of grants for source control measures, including rainwater 

harvesting to help reduce the volume and slow down the rate of surface water 

contribution to flood risk across the area. 

• Review current skills and technical resources available - Resources, both 

financial and human, to implement the actions will come from a range of 

organisations and will need to be managed and lead by the Borough. The Borough 

should undertake an internal exercise to identify the resource requirements 

required to deliver compliance with the FRR and the FWMA into the future. This 

investigation should also undertake a gap analysis of the skills required to provide 

evidence to develop an ‘upskilling’ training program. 

5.2.5 Investigation/Feasibility/Design Actions 

CDA Specific Actions 

Adopting the ‘Source, Pathway and Receptor’ model, the CDA specific actions look to provide 

potential solutions that help reduce the main risks in each LFRZ. Please note that, by and large, 

the solutions proposed are aimed at removing the more frequent ‘nuisance’ flooding of 

properties and to reduce the impacts of the larger scale events. Opportunities across the LBB 

are limited for installation and inclusion of additional engineered infrastructure to manage 

surface water, due to the highly urbanised environment, however areas to the north of LBB 

present opportunities for reducing and/or slowing the flow and volume from rainfall events from 

arriving in the urban area.  

Source measures, on a ‘property-by-property’ basis, will provide limited benefit without 

collective application. In Appendix E2, the use of green roofs, water butts and rain harvesting 

has been recommended as a specific policy across LBB. At this stage, we have not included 

their implementation within CDAs as part of specific options derived, as their application, 

maintenance and on-going monitoring will require a broader policy position to be taken before 

they can provide a meaningful local measure. Their uptake, however, even on an individual 

basis should never be hindered, if the willingness is there. 
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Pathway measures, including the use of road side rain gardens / land management options, 

increased maintenance, detention ponds, ponds and wetlands are all considered to offer 

significant benefit. In some areas they offer ‘quick win’ solutions, particularly where land is 

owned by LBB or where Highway Maintenance programmes facilitate opportunities. 

Investigations of culvert capacity, particularly under road and rail infrastructure, are key in 

ensuring the risk identified in the modelling is truly representative. There are also opportunities 

to review existing storage capacity in some areas. 

Receptor measures, such as the use of resistance and resilience and de-mountable barriers 

offer significant opportunity to limit the impact of flooding on built assets. At present, we have 

generally not promoted them across the CDAs as their appropriateness is dependent on a 

range of other factors, including that of exposure to historical flooding and frequency. As such 

we recommend that investigations should occur only in areas that have experienced regular 

flooding. 

Water Quality Considerations 

It is evident that the greatest change in pollutant loads discharged to waterways from urban 

areas occurs during the more frequent storm events. Reducing runoff volumes from these storm 

events will assist in reducing pollutant loads. Urban and peri-urban surface waters present a 

diverse management challenge in terms of quantity, quality and the aquatic ecosystem health. 

LBB should adopt a multiple and integrated objective approach, which should equally consider 

and adapt solutions that: 

• Restore the natural and pre-development surface storm water systems, and 

• Minimise the impacts of new developments 

Due to the impacts of urbanisation detailed in previous chapters, there are no simple solutions 

that are appropriate for the management of all urban surface water systems. It is important for 

an integrated approach to be adopted that considers and helps to deliver improvements to: 

• The health of our ecosystems, both in terms of the aquatic and terrestrial 

environments; 

• Manage the quantity of surface waters resulting from urbanisation; 

• Protect the health and safety of the public; 

• Help to maintain the economic viability of our communities; 

• Public open space for recreational opportunities; 

• Social considerations; and 

• Aesthetic values (including odour and visual pollution). 

Surface water runoff from the urban environment can have a significant impact on water quality, 

especially where the flood waters interact with the sewer network. The elements are highlighted 

and identified within Table 5-3, however the biggest challenge still remains in reaching a 

common agreement on the environmental, social and economic goals for the environment, in 

spite of the fact that effective and efficient systems are essential to ensure that the quality of life 

for all LBB’s population can be sustained now and into the future. 

The watercourses within LBB have been identified within the Thames River Basin Management 

Plan (RBMP) as identified below. 
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Waterbody ID & 

Name 

Hydro 

morphological 

Designation 

Current 

Overall 

Potential 

Status 

Objective 

(Overall) 

Justification for missing 

2015 

Protected Area 

Designation 

GB106039022940 

Wealdstone Brook 

Heavily 

Modified 
Moderate 

Good by 

2027 

Disproportionately 

expensive; Technically 

unfeasible 

Freshwater Fish 

Directive 

GB106039022970 

Silk Stream and 

Edgware Brook 

Heavily 

Modified 
Moderate 

Good by  

2027 

Disproportionately 

expensive; Technically 

unfeasible 

Nitrates Directive 

GB106039023590 

Brent (below Silk 

Stream down to 

the Thames) 

Heavily 

Modified 
Moderate 

Good by 

2027 

Disproportionately 

expensive; Technically 

unfeasible 

Bathing Water 

Directive; 

Freshwater Fish 

Directive 

 Table 5-2 Thames River Basin Management Plan – Water body Status in LBB 

As identified, within the RBMP, it is important to set a vision and policies for the area that are 

focussed on helping achieve the requirements of the water bodies achieving ‘good’ ecological 

status by 2027, such as providing space for flooding and reducing pollution entering the 

watercourse from urban drainage. 

Table 5-3 summarises the main sources of pollution likely to affect watercourses as a result of 

surface water flooding and suggestions for mitigating this risk. 

Source of 

Pollution 

Modelling Outputs Mitigation Suggestions Partnership 

Responsible 

Direct runoff into 

water courses 

from rural & 

open space 

areas 

Surface runoff from rural & 

open space areas drain 

through the urban areas, 

entering the sewer & urban 

watercourse network towards 

the River Thames. 

Promotion of Codes of Good Practice, 

identification of potential nuisance 

flooding from open spaces and 

recognition of designation as Nitrate 

Vulnerable Zones. 

EA 

Land owners 

LBB 

Direct runoff into 

watercourses 

from residential 

areas 

Surface water drains along 

roads and between buildings 

to the low lying watercourses. 

Implementation of filtering SuDS 

schemes to trap pollutants along key 

drainage paths and along the banks of 

watercourses. 

LBB 

TfL 

TWUL 

Developers 

Foul Water 

Sewers 

Several locations have 

extreme system pressure on 

the network due to cross 

connections and 

misconnections of the past. 

This results in flooding 

occurring at several locations 

resulting in overland flow to the 

lower topography. 

Where all other sustainable measures 

have been investigated and utilised as 

far as possible it may be necessary to 

assess the short term potential to 

reconnect a number of emergency 

overflows in critical areas, in 

consultation with the EA and TWUL. 

There were 35 present on the Mogden 

system as designed, of which 

approximately 30 have been sealed in 

the past to help achieve other water 

and environmental drivers. These have 

further exacerbated the pressure on 

the below ground assets further 

downstream. 

EA 

LBB 

TWUL 
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Source of 

Pollution 

Modelling Outputs Mitigation Suggestions Partnership 

Responsible 

Surface Water 

Sewers 

Several locations have surface 

water sewers that outfall 

directly to the watercourse, 

having collected drainage 

across large urban areas. 

Implementation of filtering SuDS 

schemes to trap pollutants on a 

property or street scale, before the 

water enters the sewer network. 

Developers 

LBB 

TWUL 

Cross 

Connections 

Several locations are known to 

have dual manholes whose 

links were originally sealed, 

however these seals may have 

eroded over time or been 

removed to prevent flooding. 

Investigate the prevalence of these 

dual manholes and model the impact 

of re-sealing the foul and surface 

systems at these upper parts of the 

catchment to reduce pressure on the 

downstream below ground assets. 

Review the impacts on the surface 

water system. 

LBB 

TWUL 

Runoff from 

Industrial 

Estates 

Surface water flows around 

Industrial Estates and 

downstream through the urban 

areas into various urban 

watercourses. 

Retrofitting of filtering SuDS schemes 

to trap pollutants on a property or 

street scale, before the water enters 

the drainage network. 

Landowners/ 

Businesses 

LBB 

Developers 

 Table 5-3 Water Quality Investigation Actions 

If a detailed cost-benefit assessment is undertaken during any future SWMP stages, damages 

to environmental assets resulting from the surface water flooding will require quantification 

within the damage calculations. They have not been included within the high level Annual 

Average Damage (AAD) calculations within this report. 

Promoted Actions for Water Quality 

In summary, the emerging items that require action are: 

• An investigation to understand the potential for retrofitting source control measures 

across the range of urban environments (residential, industrial, highways) to assist 

in improving the water quality of the receiving watercourses 

• An investigation of the potential to ease flood risk in the short term and help evolve 

a more sustainable approach to capital investment across the area. The 

investigation should include reviewing and potentially re-instating several of the key 

overflows on the trunk main system in the area. This should be undertaken in 

consultation with the Environment Agency and TWUL to deliver an appropriate 

response that will not compromise the health of the receiving watercourse
*x

. It is 

important to note at this stage, that the system has discharged large volumes of 

unscreened and untreated sewage onto the surface, which travels overland to the 

lowest point, usually an open watercourse (i.e. manholes flooding public open 

spaces or highways in a number of locations across the Borough). This potential 

‘pressure release valve’ could be the implementation of a new overflow chamber 

that once triggered will pass screened sewage into the adjacent watercourse and 

not via an overland flow route. Note – this is only suggested as a short term 

measure to help reduce the risk of flooding along the Trunk Main sewers 

• An investigation into the prevalence of ‘Dual Manholes’ across Group 2. 

Historically, the systems within a dual manhole were kept separate through a seal 

within the chamber, however, over time these seals have either eroded away or 

been removed and have not been replaced. This allows flows to pass 

indiscriminately between the two separate systems resulting in storm response 
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issues in the Foul Trunk system in the Mogden and Beckton WwTW catchments. 

Following the investigation and dependent on the scale, targeted improvements 

could be made to reinstate the seals, in consultation with the EA, TWUL and LBB 

to ensure that flood risk is not passed on to others, along the surface water system 

and urban watercourses. 

5.2.6 Asset Management 

Ownership 

Watercourses 

For the purposes of this assessment, the following criteria have been used: 

• Riparian landowners have certain rights and responsibilities which are established 

in common law and can be viewed in a publication by the Environment Agency 

called ‘Living on the Edge’.   

• Riparian landowners will include:  

• LBB where a watercourse is in the highway 

• Network Rail where watercourses pass beneath or alongside their assets 

• LUL where watercourses pass beneath or alongside their assets 

LBB are the Land Drainage Authority and have permissive powers to inspect ordinary 

watercourses, maintain flood defences and ensure riparian landowners fulfil their duties. 

The EA have permissive powers to maintain and improve main rivers; they are not obliged to 

carry out maintenance or construction of new works on main rivers. 

Where the authorities listed above are riparian owners consent for any works must be sought 

from the EA. 

Sewers 

• TWUL are responsible for maintaining the condition and capacity of all their assets 

regardless of the ownership of the land above them. 

Other Structures 

For the purposes of the action plan, the following assumptions have been made: 

• LBB own all non trunk roads and adjacent footways and green strips 

• TfL own all trunk roads and red routes as shown on the TfL Road Network (TLRN) 

map (available at www.tfl.gov.uk). Locations where TfL pumped drainage is known 

to exist is identified separately to TfL road crossings. 

• Where a railway line is used by main line trains and LUL or London Overground, 

Network Rail is the owner. 

• London Overground and London Underground have been listed as asset owners 

although it is recognised that ultimately they are part of TfL. 
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Promoted Actions for Asset Management 

Asset Register 

Under the FWMA LBB has a duty to maintain a register of assets. Further details on this are 

given in Section 5.2.1 (FWMA duties). 

Identification of ‘Critical’ Assets 

The Drain London modelling was inspected for each identified CDA; where areas of deeper 

flooding were highlighted, a review of the surrounding assets was carried out to identify: 

• Structures on ordinary watercourses and main rivers 

• Surface Water Sewers 

• Non flood risk management structures 

The assets identified at this stage should be reviewed to identify their appropriateness to be 

included within the Asset Register (assets that are likely to have a significant effect on flood 

risk). Additionally, it is worth noting at this stage that a further review should be undertaken to 

identify the assets that are currently shown to be at a lower risk of flooding, and these should be 

investigated as water could potentially escape from these to exacerbate the downstream 

situation. 

Non Flood Risk Management Structures 

Non flood risk management structures are those structures which, whilst not constructed with 

the specific intention of managing flood risk, have an observed or predicted impact on flood 

flows. Structures may include:  

• Road underpasses conveying flows from one side of an embankment to the other,  

• Pedestrian subways acting as flow routes,  

• Railway tunnels and bridges. 

Designation of Third Party Assets 

Where surface water models have highlighted that a particular asset may be critical in terms of 

surface water flooding, a third party owner should be aware that LBB has the power to officially 

designate this under the FWMA. Once an asset has been designated, the owner must seek 

consent from the authority to alter, remove or replace it. 

Maintenance of Assets 

It is recommended that there is a collated effort from all parties to understand the location of and 

status of their assets across LBB, to assist in the derivation of ‘Critical’ Assets. Historically, the 

maintenance of asset records has been a low priority within organisations and issues still 

remain with the transfer of responsibilities and identification of asset ownership. 

As such, the partnership should identify spatially, their ownership so that a gap analysis can be 

undertaken to identify assets where no ownership is claimed and undertake exercises to ensure 

that these assets are included in the future, to avoid potential difficulties in the future for the 

partnership. Additionally, the process for divestment of below ground infrastructure, between 

stakeholders, should be clearly followed and recorded. 
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5.3 Review Timeframe and Responsibilities 

The Action Plan timescales are included in the master Action Plan and are presented in 

Appendix I. The Actions should be reviewed in line with the review timetable and progress 

tracked as part of the LLFA Partnership meetings, which should be held on a regular basis. It is 

suggested that the Partnership meet more regularly in the first year to embed the concepts of 

partnership, working together and tracking progress against changing guidance/legislation. 

Key items, particularly those that affect adjacent Boroughs, should be discussed and agreed 

with adjacent Borough Partnerships. In particular, LBB should present the key items that affect 

the emerging North West London Flood Risk Management Partnership at those meetings and 

identify opportunities for joint working and identify the potential for cumulative impacts and 

potential solutions derived to achieve multiple objectives. 

The Action Plan identifies the relevant internal departments and external partnerships that 

should be consulted and asked to participate when addressing an action. After an action has 

been addressed, it is recommended that the responsible department (responsible for completing 

the action) review the Action Plan and update it to reflect any issues (communication or 

stakeholder participation) which arose during the completion of an action and whether or not 

additional actions are required.  

It is recommended that the Action Plan is reviewed and updated on a quarterly basis to reflect 

any necessary amendments. In order to capture the works undertaken by the Council and other 

stakeholders, it is recommended that the Action Plan review should not be greater than an 

annual basis. For clarity it is noted that the FWMA places immediate or in some cases imminent 

new responsibilities on Lead Local Flood Authorities, of which LBB is one. The main actions 

required are contained in the Action Plan but are also summarised below:  

5.4 Ongoing Monitoring 

The partnership arrangements established as part of the SWMP process (i.e., LBB, EA and 

TWUL working in collaboration) should continue beyond the completion of the SWMP in order to 

discuss implementation of the proposed actions, review opportunities for operational efficiency 

and review any legislative changes proposed by the formation of the LLFA Group for LBB and 

the over-arching area partnership being promoted as part of the emerging North West London 

Flood Risk Management Partnership. 

The SWMP report should be reviewed and updated once every six years as a minimum, 

however there may be circumstances which might trigger a review and/or update of the action 

plan in the interim, for example: 

• Occurrence of a surface water flood event; 

• Additional data or modelling becoming available, which may alter the 

understanding of risk within the study area; 

• Outcome of investment decisions by partners is different to the preferred option, 

which may require a revision to the action plan, and; 

• Additional (major) development or other changes in the catchment which may 

affect the surface water flood risk. 

It is in the interest of LBB that the SWMP Action Plan remains current and maintained as a live 

document, so it can form the basis of the FRR 2009 ‘Local Flood Risk Management 

Strategy/Plan’, required by December 2015.  To help facilitate this it is recommended that LBB 

continue to liaise with the other Group 2 Risk management authorities and monitor progress. 
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