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Abstract
An initial high level assessment of surface water flood risk across greater London indicated
that approximate 680,000 properties may be at risk of surface water flooding. The main
objective of Drain London is to better manage and reduce surface water flood risk in London.
The project will develop individual strategic level Surface Water Management Plans (SWMPs)
and Preliminary Flood Risk Assessments (PFRAs) for each of the 33 London Boroughs.
This paper aims to describe the methods and solutions developed to overcome the technical
and political challenges encountered during the project to date within context of the SWMP
process:
i.
ii.

iii.
iv.

Phase 1: Licensing, obtaining, collating and reviewing a wide range of datasets from
a multitude of London Boroughs and other stakeholder organisations.
Phase 2: Delivery of consistent and comparable Flood Risk/Hazard Maps and
Preliminary Flood Risk Assessments (PFRA) to achieve compliance with the Flood
Risk Regulations 2009.
Phase 3: Development of local and strategic level flood mitigation solutions, then
selection of the highest priority projects for further investigation.
Phase 4: Define the way forward for surface water flood risk management within each
Borough by clearly describing a timeline of actions with agreed responsibilities
amongst the relevant stakeholders.

The paper concludes with a summary of key lessons learned and important factors for others
to consider when undertaking similar scale surface water flood risk studies.
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1. Introduction
1.1 Background
The severe flooding that the UK has experienced in recent years, together with the challenges
of climate change, population growth and increasing urbanisation, has prompted a wideranging debate about the future management of flood risk and urban drainage. There is
consensus on the need for more holistic approaches to surface water management, that
require closer coordination between drainage stakeholders, including the sharing of data on
drainage assets as well as an assessment of all sources of flood risk, to support more
effective land use planning, flood risk and drainage infrastructure investments, and improved
emergency planning.
London has been identified
as an area at high risk of
flooding, both in terms of
likelihood and the scale of
the consequential damage.
An initial high level
assessment of surface
water flood risk across
greater London indicated
that approximate 680,000
properties may be at risk of
surface water flooding. In
common with many large
conurbations, London
presents many challenges
to managing the risk, owing
to its size, population and
the complexity of its
landscape, infrastructure
and institutional structures.

Source: Environment Agency

London is divided into 33 separate boroughs, with a total population of 7.63 million and 3.2
million homes. In addition to the Thames, it has 13 major rivers, most of which span, or form
Borough boundaries. For example, the Thames flows through 17 London Boroughs, the River
Lee flows through six Boroughs and the River Brent through five.

1.2 Drain London Forum
In 2007, the Drain London Forum was
established to bring together representatives
from organisations with the information and /
or responsibility for managing surface water
drainage in London. The Forum has
developed into a committed and effective
partnership, which has delivered a Scoping
Study into the data holdings of all its members
and recommended strategies for sharing the
data among them. The Greater London
Authority (GLA) on behalf of the Drain London
Forum has been granted funding by Defra to
deliver the Drain London project.

Source: www.bbc.co.uk

The Forum includes representation from each London Borough, Defra, Environment Agency,
Government Office for London, GLA, London Councils, London Development Agency,
Thames Water and Transport for London. There are also links to thematic borough groups
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such as the Association of London Environmental Health Managers (ALEHM) and the London
Transportation Technical Advisors’ Group (LoTAG). The Forum meets approximately 4 times
per year and is an important mechanism for engaging stakeholders for the project, alongside
a regular Newsletter.

1.2 Drain London Programme Board
The Programme Board advises the GLA (as accountable body for the Defra Grant and
contracting body with the consultants) on the expenditure of the Defra Grant. The
Programme Board is composed of representatives from the Environment Agency, Greater
London Authority, London Councils and Thames Water. Defra have been invited to observe
the Programme Board.

1.3 Objectives
The goal of the Drain London project is to manage and reduce surface water flood risk in
London. This goal will be delivered through the following objectives:
a) Use a risk-based approach to identify and prioritise surface water flood risk and
flood risk management in London.
b) Create partnerships of key stakeholders to ‘own’ both the flood risk and the
delivery and maintenance of the identified risk management measures.
c) Build the capacity within London to manage flood risk – across different
physical scales (regional, local, neighbourhood, community and individual),
sectors (public, private, voluntary, community) and disciplines (spatial planning,
emergency planning, development control, public realm management,
engineering, highways management, public health, communications and
community engagement).
d) Maximise the potential for multifunctional solutions that provide multiple
benefits (e.g. offsetting the urban heat island effect, improving the quality of life
for local residents, placemaking etc).
e) Take account of the changing nature of the risks, due to climate change,
population and demographic change, public awareness and acceptance.
f)

To deliver change on the ground, not just reports and models.

1.4 Project Delivery
The Drain London project is broken down using a ‘tier’ based approach as shown below.
Figure 1: Drain London Project ‘Tier’ Structure

Tier 1
Subdivide London
Collate Strategic Data
Drain London Data Portal
Create Frameworks
Overall Management

Tier 2

Tier 3

London Borough Level SWMP

Detailed Investigation

Identification of Projects for Tier 3

Delivery of Projects
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Table 1 below further describes the activities undertaken in each of the Tiers. The
management groups are shown in Figure 2. Tier 2 of the project has been procured and will
be delivered using these groups as the main management mechanism.
Table 1: Drain London Project ‘Tier’ Structure
Tier

Summary
a)
b)

Tier 1
c)

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.
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
delivery of Tiers 2 and 3.

Tier 2

a) Delivery of 33 Borough-level Surface Water Management Plans (SWMPs)
within the management groups to further define known flood risk hotspots, high
vulnerability areas as well as map new areas of potential flood risk. These
SWMPs must also meet the Flood Risk Regulations 2009 requirements for Lead
Local Flood Authorities (LLFAs) to producing Preliminary Flood Risk
Assessments (PFRAs), Flood Risk Areas and Flood Hazard Maps to June
2013.
b) Define a list of prioritised Flood Risk Areas for potential further detailed study or
capital works in Tier 3, using the Prioritisation Matrix.

Tier 3

a) Detailed investigations into high priority Flood Risk Areas to further develop and
prioritise mitigation options.
b) Development of cross-organisational action plans that include a costed list of
identified flood risk management mitigation measures and community level flood
plans.

Figure 2: London Borough Groups
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2. Methodology
The overall size of the project and the number of parties involved creates a need to ensure
that all outputs result from a consistent technical approach, are of a high technical quality and
are communicated in the specified formats. To facilitate this, the initial stage of the project has
delivered several framework documents and tools.
The Defra SWMP Guidance (Defra, 2010) has been interpreted for Drain London to deliver a
strategic level SWMP and a PFRA (Flood Risk Regulations 2009) for each London Borough.
A summary of the Tier 2 SWMP process is shown in Figure 4 below. The SWMPs delivered
by this project will cover the majority of the elements of an ‘Intermediate Assessment’ Phase
2 Risk Assessment with parts of Phases 3 and 4 at a ‘strategic level’.

2.1 Framework Documents and Tools
It is essential for the Drain London project that all outputs 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 consultants and LB groups
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)
Efficiency in review by the Environment Agency and subsequent submission of
results to the European Commission.

The two framework documents and the prioritisation tool were developed to achieve these
aspirations and are described in the following sections.
2.1.1 Data and Modelling Framework
The aim of the Data and Modelling Framework is to establish a consistent format and set of
standards for SWMPs delivered under the project. The document sets out an over-arching
framework for the management of data and modelling to:
•
•
•
•
•

Ensure SWMPs are delivered in a consistent way across Greater London;
Encourage cross-authority and cross-boundary data sharing; and,
Provide firm direction to guide the delivery of Tiers 2 and 3.
Allow cost savings through efficiencies
Allow strategic decisions to be made on a consistent evidence base.

Figure 3: Data and Modelling Framework Structure
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2.1.2 Collaborative Working Framework
This document sets out a Collaborative Working Framework to help the Drain London Forum
ensure the efficient and successful production of 33 Surface Water Management Plans
(SWMPs) for all 33 London Councils. This requires cooperative working arrangements
principally between Thames Water, Transport for London, the Environment Agency, the
London Councils and the Greater London Authority, and the framework consultants employed
to assist in the process. The need for collaborative working in the context of Drain London is
two-fold:
1) Promote cross-organisational collaboration between the relevant
authorities in flood risk management in order to:
• Ensure that future investments are co-ordinated across the key
organisations responsible for flood risk management in London;
• Avoid ad-hoc arrangements for flood incident response;
• Avoid overlap in routine maintenance of essential flood risk infrastructure;
and
• Set out what is expected from each of the key partners in flood risk
management and what actions each authority will take forward.
2) Promote a partnering ethos across the engineering consultants
undertaking Tiers 2 & 3 of the Drain London project in order to:
• Facilitate the transfer of knowledge and expertise and to ensure best value
for money is achieved;
• Help ensure good practice is adhered to;
• Ensure that the efficiencies of scale are achieved and the money available
delivers tangible flood risk improvements in London; and
• Ensure appropriate sharing of methods, techniques and tools, that will help
ensure a consistent approach and comparable outputs.
The framework sets out an approach by which successful partnerships can be built between
the organisations tasked with the production of the SWMPs based on common requirements,
similar issues and shared goals. This is achieved by giving all parties an understanding of the
project’s collaborative working protocols and formalised channels for clear communications.
2.1.3 Prioritisation Matrix
The need for an equitable process for prioritising capital investments that deliver the greatest
benefits on the pan-London scale necessitated the development of a bespoke Prioritisation
Matrix. A multi-criteria analysis (MCA) was produced to evaluate the benefits delivered by the
individual projects against a range of criteria. Key factors driving the development of the tool
were the need to keep the multi-criteria analysis simple, utilising readily obtainable
information and existing definitions. Five quantitative criteria were identified during workshops
with the Drain London Programme Board:
1.
2.
3.
4.
5.

No. of Affected Households (Vulnerable / Non-Vulnerable)
No. of Commercial / Industrial Properties
Infrastructure (Critical / Non-Critical) – Based on PPS25 Criteria
High Level Cost Estimate
Deliverability (Preference for certain types of works)

Potential capital projects will be identified and high level cost estimates produced during
Phases 2 and 3. Once the information for the prioritisation matrix is collated for all potential
projects within the Drain London framework they can be used to produce a ranked project list
according to the multi-criteria analysis. This ranked list is a guide to enable the selection of
projects which deliver the most benefits according to the criteria identified.
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Figure 4: Prioritisation Matrix

Due to the complexity of the London urban environment and the number of unique features a
moderation criteria was also used to account for qualitative criteria. For example, a project
may impact an asset of strategic or national importance which may not be fully reflected
within the multi-criteria analysis and therefore the project may not get prioritised. When a
project is moderated it has an override against it in the prioritisation list, further evidence as to
why the project is moderated is submitted. This allows the Programme Board to consider
inclusion of the project during the selection of capital projects to be taken forward. Project
moderation can be proposed on the following topics:
• National or Strategic Asset
• Health and Safety
• Deliverability (Potential for ‘quick wins’)
• Synergy (Delivery may compliment other projects)
• Environment
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Figure 5: SWMP Process (Adapted from Defra SWMP Guidance, March 2010)

SWMP Process

• Identify need for
SWMP
• Establish partnership
• Scope the SWMP

Phase 2: Risk
Assessment

Phase 3: Options

• Consolidate partnerships
• Confirm objectives with individual
Boroughs
• Obtain data from GLA and review

• Intermediate risk assessment
- Surface Water
- Ground Water
- Ordinary Watercourses
- Fluvial
• Validate Maps
• Risk + Hazard Flood Maps
• PFRA + Prioritisation Matrix Parameters

High level options assessment
No monetised damages
• Identify measures (Standard toolbox)
• Workshop
• Create and assess options
• Prioritisation Matrix Parameters

• Identify measures
• Assess options

Phase 4:
Implementation and
Review

Tier 2

• Undertake an
Intermediate
Assessment
• Map and
Communicate Risk

• Initiate partnerships
• Create framework documents
• Collect strategic data
• Define SWMP scope

Tier 1

Phase 1: Preparation

Drain London

London Wide
Option Prioritisation by DLF

• Prepare Action Plan
- Actions for council
- Actions for TWUL, EA and TfL
- Embed actions into organisations

• Detailed investigations
• Community Flood Plans
• Physical works
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2.2 Phase 1: Preparation
The SWMP Technical Guidance suggests the following steps within Phase 1:
•
•
•
•

Identify the need for a SWMP study
Establish Partnership
Scope the SWMP study
Collect Strategic Data

Drain London completed these stages as part of Tier 1 with the collection of strategic data
proving to be the most complex task. Data was collected from each of the following
organisations:
•
•
•
•
•

All London Boroughs
British Airports Authority
British Geological Survey
British Waterways
Environment Agency

•
•
•
•
•
•

Greater London Authority
Highways Agency
London Underground
Network Rail
Thames Water
Transport for London

Challenges encountered during this process and adopted solutions are detailed in the table
below. The project has collected, collated and indexed more than 2000 individual data sets
relating to flooding and its impacts on London.
Table 2: Data Collection
Challenges

Solutions

Identification of appropriate contacts
within organisations and subsequent
participation in project.

Programme Board uses political contacts and
influence to highlight the benefits of participation in the
project at senior management / executive levels within
identified organisations.

Collection, collation and management
of a wide range of datasets – including
varying conditions of use, security
classifications and licensing

INSPIRE
MetaData standard applied during
collection process and overall management of data.
MetaData is a summary document describing the
characteristics of a dataset. Characteristics include
information on the content, theme, quality, source,
publisher, creation date and spatial extent of a
dataset.

Negotiation of data use licences
between individual organisations

Negotiate single licence for use of data on project
level basis that includes all organisations within the
project brief.

1

1

The INSPIRE (INfrastructure for SPatial InfoRmation in Europe) directive is a general framework initially started on
15 May 2007 with full implementation required by 2019. The INSPIRE directive aims to establish an infrastructure for
spatial information in Europe to support Community environmental policies, and policies or activities which may have
an impact on the environment.
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Figure 6: Surface water flooding in Motspur Park (South West London - July 2007)

2.3 Phase 2: Intermediate Risk Assessment
This phase consists of completing an ‘Intermediate’ Level Risk Assessment at the London
Borough scale, then mapping and communicating risk in accordance with the Flood Risk
Regulations 2009. This phase will provide sufficient information for the preparation of a
Preliminary Flood Risk Assessment report. Challenges encountered during this process and
adopted solutions are detailed in the table below.
Table 3: Risk Assessment
Challenges

Solutions

Delivering 33 SWMPs to a comparable
technical standard

Development and implementation of the Data and
Modelling Framework (Refer Section 2.1)

Managing ongoing technical issues
raised by the four consultant teams
consisting of eight different companies

SWMP Practitioners Forum – A regular meeting of the
technical leads from each of the consultant teams to
discuss and resolve technical issues as they are
raised.

Coordination of 33 SWMPs developed
on the basis of political rather than
hydrological boundaries

Collaborative Working Framework – Ensures that
cross boundary issues are identified early in the
project and are managed effectively by neighbouring
consultant teams and related Boroughs (Refer Section
2.1)

Quality Management

Peer Review process is integrated within overall
project. Consultants are required to review each
others work in neighbouring delivery groups in
accordance with a common review framework.

Delivering realistic surface water flood
extent predictions that are understood
and ‘owned’ by each Borough

Model validation processes and consultation with
relevant stakeholders within the Borough Councils are
integrated within the project via the Modelling and
Data Framework.
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2.4 Phase 3: Options
It is anticipated that numerous Flood Risk Areas will exist in each borough. Therefore, Phase
3 consists of a high level option assessment for each of the Flood Risk Areas identified in
Phase 2. To streamline the process, no monetised damages are calculated and flood
mitigation costs are determined using engineering judgement with no detailed analysis.
The option investigation process generally follows that described in the Defra SWMP
Guidance, but is focussed on highlighting areas for further analysis and immediate ‘quick-win’
actions. Further analysis and investigation may occur for high priority Flood Risk Areas as
defined by the Prioritisation Matrix during Tier 3 works. This process has not yet commenced,
therefore, anticipated challenges and proposed solutions are summarised in the table below.
Table 4: Options
Anticipated Challenges

Proposed Solutions

Wide variety of similar but slightly
different mitigation measures proposed
by the four consultant teams

Use a ‘toolbox’ of standard measures as a starting
point for each investigation. Consultants are required
to use the same basic toolbox of measures to develop
flood mitigation solutions to allow direct comparison of
solutions.
Non-standard
measures
are
still
encouraged – but only after exhaustion of standard
approaches.

Prioritisation of mitigation solutions
across the Greater London area

Use Prioritisation Matrix tool (Refer Section 2.1) to
rank solutions using a common basis.

Different and competing agendas and
goals for flood mitigation throughout
Greater London (e.g. differing
preferences for mitigation solutions)

Establish the option prioritisation methodology at
beginning of study, and then ensure process is
transparent and fair.

2.5 Phase 4: Action Plan
The purpose of this phase is to clearly identify actions and responsibilities for ongoing
management of surface water flood risk within the Borough. This provides the early stages of
the ‘Flood Risk Management Plan’ as required by the Flood Risk Regulations 2009. This
process has not yet commenced, therefore, anticipated challenges and proposed solutions
are summarised in the table below.
A key point of difference in this stage of the
SWMP process for Drain London is a
London Wide option prioritisation process
undertaken by the Programme Board. This
process will occur between Phase 3 and
Phase 4. Once all options have been
identified in Phase 3, a standard set of
parameters are fed into the prioritisation
matrix to create a ranked master list for
Greater London. This list is then used to
prioritise spending of the remaining parts of
the Drain London funding grant from Defra.
Decisions are then fed back to the individual
Borough level SWMPs for inclusion in the
Action Plans.

Source: www.bbc.co.uk
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Table 5: Action Plan
Anticipated Challenges

Proposed Solutions

Implementation of options that cross
organisational boundaries (between
individual boroughs)

As noted in Table 3 – The Collaborative Working
Framework ensures cross boundary issues and
solutions are identified early in the project and are
managed effectively by consultant teams and related
Boroughs

Implementation of actions within
organisations other than the LLFA (e.g.
EA, Thames Water or third party asset
owners)

Identify mechanisms within the ‘other’ organisation by
which actions will be implemented and tailor action
plan for inclusion within appropriate capital investment
programmes.

Variability in Action Plan formats and
acceptance by individual Borough (as
LLFA)

Use a standard template for Action Plans to ensure
they all include key aspects. Acceptance by Borough
is facilitated through direct support and promotion
activities undertaken by consultant teams.

6. Conclusions
•

Drain London provides a good model for delivery of multiple SWMPs / PFRAs across
a large urban area

•

Group negotiation of licences and data collection provides significant financial and
programme advantages

•

High level political backing facilitates participation of relevant organisations outside
the conventional core SWMP partnership (LLFA, Water Company and EA).

•

Consistency in delivery of outputs enables:
 Effective cross political boundary cooperation
 Fair and transparent allocation of funds
 Strategic management of surface water flood risk across the study area.
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