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Defra IUD – the next stage
Elliot Gill (WaPUG Committee)

INTRODUCTION

This paper updates WaPUG on Defra’s IUD (Integrated Urban Drainage) Pilot programme
and the developing Surface Water Management Plan (SWMP) process for England. Defra will
shortly be testing new SWMP guidance in a series of First Edition SWMP designed to refine
the process and associated guidance ahead of more widespread adoption in high risk areas
from 2010 onwards.
The new partnership approach to understanding and managing surface water flood risk
presents WaPUG and its membership with many challenges and opportunities. The paper
reflects on these and how current WaPUG initiatives will enable it to influence and support
future surface water management activities.

IUD PILOTS

Defra’s Making Space for Water (MSfW1) project HA2, Urban Flood Risk and Integrated
Drainage, was initiated in 2005 to test, through pilot projects, three main objectives:
•

to understand the causes of flooding in urban areas and the best ways of managing urban
drainage to reduce flooding;

•

to examine the effectiveness of partnership working between various organizations
currently and how this partnership can be improved to find solutions to flooding problems,
and;

•

to test the effectiveness of new approaches to urban flood risk management, including: use
of hydraulic models, surface water management plans, sustainable drainage systems
(SuDS) and the managed routing of drainage exceedance flows.

The pilots reported in June 2008. Individual reports and an overall summary can be accessed
through the Defra website2. The pilots demonstrated the benefits of a partnership approach
across all organizations with responsibility for surface water flooding and the use of the latest
modeling technology to represent all parts of the wider urban drainage system. However, it
highlighted the need for new policy, guidance and skilled people to enable, inform and deliver
this process.
This evidence together with Sir Michael Pitt’s3 review of the Summer 2007 floods informed
Government’s policy direction4 and the proposal that new SWMP should be the vehicle to
plan and deliver the benefits of an integrated urban drainage approach. Hence the output of
the IUD Pilots evolved to become a new process and guidance for SWMP.
1

Defra (2005). Making Space for Water – developing a new Government strategy for flood and coastal erosion
management in England. First Government response to the Autumn 2004 consultation exercise.
www.defra.gov.uk/environ/fcd/policy/strategy/1stres.pdf
2
www.defra.gov.uk/environ/fcd/policy/strategy/ha2.htm
3
The Pitt Review: Lessons learned from the 2007 floods (2008), more information at
http://www.cabinetoffice.gov.uk/thepittreview.aspx
4
Defra (2008). Improving Surface Water Drainage – Consultation to accompany proposals set out in the
Government’s Water Strategy, Future Water, more information at
www.defra.gov.uk/corporate/consult/water-drainage/consultation.pdf
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DEFINITIONS

It’s important here to provide clarity about what is meant by surface water flooding and
surface water management plans.
Surface Water Flooding
In this context, surface water flooding describes flooding from sewers, drains, small water
courses and ditches that occurs during heavy rainfall in urban areas. It includes:
Pluvial flooding; the inundation of the urban surface which occurs when there is no
underground drainage network or water cannot enter it because there is very high rainfall
intensity or the network is full to capacity.
Sewer flooding, which occurs when the capacity of underground systems is exceeded,
causing flooding inside and outside of buildings. Normal discharge of sewers and drains
through outfalls may be impeded by high water levels in receiving waters.
Flooding from small open-channel and culverted urban watercourses which receive most
of their flow from inside the urban area
Overland flows from the urban fringe entering the built-up area.
Surface Water Management Plan
The exact requirements for SWMP and the legislative and regulatory framework are still in
development. Government will clarify its position in early December 2008 in their response to
the Pitt Review Recommendations in preparation for a new Water and Floods Bill in 2010.
However, the following outputs, processes and benefits are envisaged.
A shared understand among partners and the public about the location, ownership and
purpose of surface water drainage infrastructure (e.g. sewers, drains, culverted
watercourses, ditches, rivers, detention ponds, etc.).
A shared understanding among partners and stakeholders of current and future risks which
combines knowledge of the locations, likelihoods and consequences of surface water
flooding. Financial damages to property should be considered and possibly expanded to
include impacts on human health, the environment and critical infrastructure. This process
invariably involves computer hydraulic modelling of the drainage systems and flow
pathways.
A map showing surface water flood risk that can be interpreted by Local Resilience
Forums (planning for emergencies) and planning authorities (looking to allocate land to
different uses). Specifically, this information can be used to improve the content of
Strategic Flood Risk Assessments (SFRA) that have not adequately addressed flooding
from all sources.
A process of options appraisal where the feasibility, cost, effectiveness and public
acceptability of different measures are tested and compared. Combinations of measures
form a solution option. Measures might be engineering based or non-structural. The
purpose is to identify the most cost beneficial means of reducing flood risk.
Identification of a preferred strategy to reduce the risk of flooding with a programmed
delivery plan which clarifies the responsibilities of each partner to deliver their
component. Funding arrangements and constraints differ between partners, so these will
need to be accommodated within the options appraisal. Options appraisal will also have
considered the impact of phasing improvements so that they are aligned with funding
2
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cycles or long term investment plans for the area (e.g. Water Company AMP cycles and
major commercial or housing re-development).
The SWMP will be periodically reviewed, possibly including independent scrutiny of
planning and resource decisions to gauge progress in tackling the most serious surface
water flood risk problems.
The partner organizations involved in SWMP preparation will always include local
authorities, water companies and the Environment Agency but may also include Internal
Drainage Boards, developers and householders/businesses depending on local circumstances.
Local authorities are likely to take on a new leadership role tackling local flooding and will
therefore be at the centre of the SWMP process.

RELATIONSHIP TO OTHER PLANS AND PROCESSES

SWMP sit within a complex series of plans and processes already undertaken by different
organisations. SWMP have been designed to work alongside and complement other work,
providing an essential coordinating role when resolving surface water flooding problems.
Strategic Flood Risk Assessments (local authority), Catchment Flood Management Plans
(Environment Agency) and Drainage Area Plans (water company) each have a role to inform
the need for SWMP. It’s the intention to undertake SWMP in high risk areas and these plans
and processes all provide evidence of where surface water flooding presents a significant risk.
The Environment Agency will also be undertaking a separate needs assessment to identify
locations most needing a SWMP approach.
SWMP can work alongside and inform the investment planning and prioritisation activities of
local authorities (e.g. in highways drainage and maintenance), water companies (e.g. in
sewerage management plans) and the Environment Agency (e.g. in project appraisal reports
for fluvial flood defences). They can also provide developers with design parameters for
surface water drainage provision in new development sites. SWMP can inform local authority
plans for incident management and land-use allocation. In new development areas the SWMP
can be considered analogous to flood risk aspects of a Water Cycle Strategy5.

SWMP PROCESS

The SWMP process is in 4 stages: preparation, risk
assessment, options and implementation & review.
Draft guidance has been prepared for stages 1 – 3.
Guidance on implementation & review will be
provided once policy and regulatory arrangements
have been confirmed. The process is represented in
a wheel format which provides sequential steps
moving clockwise from the top. The guidance
structure mimics the process structure.
The 4 stage process has been designed to align with
two key processes used to plan investment in
fluvial and coastal flood defences (FCDPAG46) and

5
6

Draft Water Cycle Strategy Manual for the Environment Agency http://www.halcrow.com\WCS_guidance
http://www.defra.gov.uk/environ/fcd/pubs/pagn/
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water company sewerage (SRM7). This will enable the SWMP process to work alongside
these processes and others so that a balanced view can be taken over investment needs in
fluvial defences, highways drainage, source control, sewerage and non-structural measures.
It’s envisaged that the existing processes will still be followed to implement interventions by
individual partner organizations but that the entire cross-partners strategy will have been
developed and assessed though the SWMP process.
Preparation
In this stage the SWMP process builds a partnership of key organizations, assembles existing
data and information and selects an approach (modelling) for risk assessment and options
appraisal. Data and information sharing is a key process which may be challenging but can
deliver an improved understanding and awareness of issues. Drainage infrastructure should be
identified and mapped on a common system together with flood incident data drawn from
each organisation. The process of mapping flood incident data can help identify problem areas
requiring more detailed assessment.
Partnerships should consider the opportunity and benefits of establishing new systems to
collect and share flood incident data in compatible formats to facilitate on-going analysis and
preparedness. Where models of sewer or river systems exist these should be assessed with a
view to their use within the SWMP. Uncertainties, simplifications or weaknesses in the
models should be identified and clearly communicated.
Selecting a modelling approach for risk assessment is a difficult balance between cost, level
of detail, robustness and fitness for purpose. The approach chosen will differ depending on
the level of risk and geographical scale of the flooding problem. Best use should be made of
existing models and data but not if this provides information which is insufficient to make
good decisions. SWMP guidance provides advice on the benefits and disadvantages of a range
of different approaches from the simple (e.g. rolling ball analysis) through to fully integrated
models of fluvial, drainage and above ground processes. There is plenty of good practice
guidance (e.g. the forthcoming WaPUG IUD modelling guide) for modellers seeking to
represent complex urban flooding problems and this is signposted rather than repeated at
length.
Risk Assessment
In this stage the SWMP quantifies the flood risk (the product of likelihood and consequence)
where consequence is measured as the impact on people, property and the environment. The
guidance provides methods to determine, monetise and annualise flood consequences using a
variety of approaches suitable for the modelling approach selected. It’s necessary to determine
flood consequences now and in the future with allowances for climate change and
urbanisation impacts.
In this stage the SWMP also maps surface water flooding to show areas at risk and the level
of flood hazard. This information can be used directly in land use planning (through SFRA),
emergency planning and communication with the public. A challenge for the industry will be
the relatively high degree of uncertainty associated with surface water flood maps and how to
incorporate this within decision making processes.

7
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Options
The options stage of a SWMP is where real innovation and new practices are required to
select solutions which truly recognise the joined-up nature of the urban drainage system and
the role each organisation can play in flood management. The range of interventions available
start with source control (e.g. green roofs, permeable pavements) and include sewerage
upsizing and river channel improvements. An important step is to recognise that underground
drainage systems have a design capacity and thereafter exceedance must be managed on the
surface through the use of purpose made or dual use pathways and sacrificial storage areas in
green space. The guidance catalogues some of the approaches available and signposts more
detailed technical guides such as CIRIA’s ‘Designing for exceedance in urban drainage’
publication8. An engineering response will never remove flood risk and in low laying areas it
may be extremely difficult to make improvements. Therefore, it’s also important to consider
non-structural responses including resistance and resilience, flood warning and planning
interventions to prevent development.
The guidance demonstrates how to balance the cost of interventions with their benefits, which
are measured in terms of the reduction in flood risk. An approach is presented which
compares costs and benefits over the whole planning horizon (c. 30 years) using net present
values and cost benefit ratios. The purpose is to provide a rational analysis which informs the
selection of a strategy because it’s recognised that many real-world constraints and pressures
will influence actual decisions. The approach is simplified and suitable for application at a
planning level to determine a surface water management strategy in a location. It can inform
the more detailed investment planning activities of partner organisations.
A separate strand of a SWMP is the opportunity to provide a city-wide masterplan for surface
water drainage in new development areas, to prevent flood risk downstream and within the
developments themselves. Historically, many site specific flood risk assessments under
PPS259 have been developer driven and piecemeal. Hence, opportunities for a strategic
approach to surface water drainage (source control, conveyance and storage) and imaginative
place-making utilising water and green space have been missed causing frustration among all
parties. The SWMP guidance provides good practice examples of how master-planning can be
achieved and how supplementary planning documents (SPD) have been developed to aid
enforcement and provide clarity about local requirements for the adoption of SuDS structures.

FIRST EDITION SWMP

Defra will be testing the new SWMP process and guidance in a series of First Edition
SWMP10 commencing in early December 2008. Expressions of interest from partnerships
across England are currently being considered for selection. These new projects will work
closely with Defra and the Environment Agency to provide further evidence and material to
improve the process and guidance and at the same deliver real benefits to the selected
communities. Participants will be urged to make real commitments that their chosen strategies
will, in time, be implemented through investment or development programmes.
The SWMP Guidance will be issued as a living draft (downloadable from the Defra website11)
on commencement of the First Edition SWMP. Feedback is sought from all sectors of the
8

http://www.ciria.org/acatalog/C635.html
Communities and Local Government (2006). Planning Policy Statement 25: Development and Flood Risk
http://www.communities.gov.uk/documents/planningandbuilding/pdf/planningpolicystatement25.pdf
10
http://www.defra.gov.uk/environ/fcd/policy/firsteditionswmp.htm
11
http://www.defra.gov.uk/environ/fcd/policy/surfacewaterdrainage.htm
9
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industry and it’s planned to release Second Edition SWMP guidance in Spring / Summer
2009. Thereafter, SWMP will become more commonplace as the Environment Agency and
others identify priority locations. Defra has committed at least £5 million12 to support this first
wave of SWMP.

A ROLE FOR WAPUG

WaPUG has a key role to play in the identification and sharing of good practice in surface
water management as it has done for many years in sewerage and drainage modelling.
The first challenge will be to diversify the membership and conference attendance to attract
individuals from all levels in local authorities and the Environment Agency (and their
consultants); the people who will need to work in partnership with water companies to deliver
SWMP. The second challenge will be to provide technical guidance for practitioners that
builds capacity in the industry as a whole, encouraging innovation and excellence.
WaPUG is already responding to these challenges and is currently preparing an integrated
urban drainage modelling guide which will be essential reading for practitioners engaged in
the risk assessment and options appraisal stages of a SWMP. The modelling guide will be
periodically updated to reflect new opportunities presented by rapidly improving modelling
technology and hardware. WaPUG is also preparing to join with CIWEM in 2009 as their
specialist group for urban drainage. Both initiatives mean that WaPUG is well prepared to
influence and support an emerging ‘surface water management’ industry where all
organisations will be focussed on working more together to cost effectively reduce the
damaging consequences of surface water flooding.
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