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Foreword

Floods Review:
Independent Chair’s opening letter

25 June 2008
Dear Secretaries of State,

You asked me to undertake a comprehensive review of the lessons to be learned from the summer
floods of 2007. This is my Final Report.

Over the last 10 months the Review Team and | have examined over 1000 written submissions,
consulted widely, considered the experiences of other countries and visited the communities
affected by flooding. We have observed at first hand extraordinary hardship. Even now many
thousands of families are still living in some form of temporary accommodation. Throughout, we
have given priority to the interests of the victims of the floods, whether they are residents, business
owners or farmers, and this report is written with them firmly in mind.

The floods of last year caused the country’s largest peacetime emergency since World War |l. The
impact of climate change means that the probabililty of events on a similar scale happening in future

is increasing. So the Review calls for urgent and fundamental changes in the way the country is
adapting to the likelihood of more frequent and intense periods of heavy rainfall. We have searched

for practical solutions to highly complex problems and thought carefully about the public interest. Our
recommendations are challenging and strong national leadership will be needed to make them a reality.

e We believe that there must be a step change in the quality of flood warnings. This can be
achieved through closer cooperation between the Environment Agency and Met Office and
improved modelling of all forms of flooding. The public and emergency responders must be able
to rely on this information with greater certainty than last year.

e \We recommend a wider brief for the Environment Agency and ask councils to strengthen their
technical capability in order to take the lead on local flood risk management. More can be done
to protect communities through robust building and planning controls.

e During the emergency itself, there were excellent examples of emergency services and other
organisations working well together, saving lives and protecting property. However, this was
not always the case; some decision making was hampered by insufficient preparation and a
lack of information. Better planning and higher levels of protection for critical infrastructure are
needed to avoid the loss of essential services such as water and power. There must be greater
involvement of private sector companies in planning to keep people safe in the event of a dam
or reservoir failure. Generally, we must be more open about risk.

e We can learn from good experience abroad. People would benefit from better advice on how to
protect their families and homes. We believe that levels of awareness should be raised through
education and publicity programmes. We make recommendations on how people can stay
healthy and on speeding up the whole process of recovery, giving people the earliest possible
chance to get their lives back to normal.

Finally, I would like to thank again everyone who has helped us with the Review and given so
generously of their time. This includes the expert members of the Science and Engineering Panel
who provided vital technical support and advice. Also, it has been a privilege chairing the Review
Team who have worked hard and remained committed throughout. Their ideas, policy analysis and
focus on the best interests of the public have all been outstanding. We reached agreement on all
matters, although the ultimate responsibility for the contents of this Report rests entirely with me.

Yours sincerely,

Sir Michael Pitt
Independent Chair

Vi



Knowing where
and when it
will flood

Staying healthy
and speeding up
recovery

Reducing the risk
of flooding and its impact

Lessons from
the 2007 Floods:
what people need

Better advice and help
for people to protect their
families and homes

Being rescued
and cared for during
an emergency

Maintaining power
and water supplies
and protecting
essential services



Executive summary

Executive summary

The events of summer 2007

ES.1 Last summer’s flooding was exceptional.
We witnessed the wettest summer since
records began, with extreme levels of rainfall
compressed into relatively short periods of
time. Readers of this report will be familiar with
the pictures on television and in newspapers —
striking images of Tewkesbury Abbey, reporters
standing knee deep in water in empty housing
estates and shots of flooded infrastructure.

ES.2 The hard facts are even more compelling.

55,000 properties were flooded. Around 7,000
people were rescued from the flood waters

by the emergency services and 13 people
died. We also saw the largest loss of essential
services since World War Il, with almost

half a million people without mains water or
electricity. Transport networks failed, a dam
breach was narrowly averted and emergency
facilities were put out of action. The insurance
industry expects to pay out over £3 billion —
other substantial costs will be met by central
government, local public bodies, businesses
and private individuals.

ES.3 To put the events into context, there were
over 200 major floods worldwide during 2007,
affecting 180 million people. The human cost
was more than 8,000 deaths and over £40
billion worth of damage. But even against that
dramatic back-drop, the floods that devastated
England ranked as the most expensive in the
world in 2007.

The thing that really freaked everyone out
with this last flood was that it happened in
the summer ... and it just came so quickly,
before anyone could really act.

It happened really quickly, it just came. It
was like a river coming down the street.

ES.4 Some areas were particularly

badly affected. In June, the focus was on

South Yorkshire and Hull. In July, it was
Gloucestershire, \Worcestershire and the
Thames Valley. Many more areas were affected
to a lesser but still significant degree.

© Rex Features

© Rex Features
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The biggest civil emergency in
British history

Gloucestershire was one of the regions
most affected by the summer floods. The
loss of Mythe water treatment works left
350,000 people without mains water supply
for up to 17 days. Castle Meads electricity
substation was shut down leaving 42,000
people without power in Gloucester for up
to 24 hours. Some 10,000 people were

left trapped on the M5, and many other
commuters were left stranded on the rail
network. The impact of the floods rendered
thousands of people homeless.

“In terms of scale, complexity and duration,
this is simply the largest peacetime
emergency we've seen.” — Chief Constable
Tim Brain

ES.5 Moreover the problems did not go away
quickly. Tens of thousands of people were
rendered homeless, and businesses were put
out of action for months on end. Even now
thousands of people are still out of their homes
— a situation which is worrying and perplexing a
year after the original events.

ES.6 The Review began in August 2007. The
Government asked that the process should

be both thorough and independent; a fair
assessment of what happened and what we
might do differently. This final report is positive
where it can be, but demanding where change
is needed.

ES.7 Four principles have guided the Review
and the conclusions we have reached. First,
and most importantly, we start with the needs
of those individuals and communities who
have suffered flooding or are at risk. What
we now do must make a real difference on the
ground, improving the quality of people’s lives.
Our recommendations reflect this determination.
Second, change will only happen with strong
and more effective leadership across the
board. At the national level, this will ensure

that our recommendations are driven through,
at the local level, this will improve the way we
deal with the immense challenges faced by
communities before, during and after flooding.
Third, we must be much clearer about who
does what. Our recommendations will ensure
that people and organisations are held to
account, structures are simple and outcomes
are more certain. Fourth, we must be willing
to work together and share information.

We recognise there are issues of commercial
confidentiality and security, but we firmly believe
that the public interest is best served by closer
cooperation and a presumption that information
will be shared. We must be open, honest and
direct about risk, including with the public. We
must move from a culture of ‘need to know’ to
one of ‘need to share’.




ES.8 These principles have been translated
into recommendations through a rigorous and
extensive evidence gathering exercise. The
original call for evidence and formal briefings
generated a wealth of material. This was
supplemented by visits to the areas affected,
and discussion with key organisations at a
national level.

ES.9 The interim conclusions were published
in a report in December, and views were sought
during a consultation exercise lasting three
months. We held conferences in every region,
with well over 1,000 professionals from relevant
fields attending to share their views. Public
meetings took place in affected areas and
national seminars were addressed. More visits
took place, and discussions were broadened
and deepened.

ES.10 External analysis has also been vital.
We commissioned social research and took
scientific and engineering advice from the
world’s leading experts. And we have visited a
number of countries in order to draw on best
practice from overseas.

ES.11 The result is one of the widest ranging
policy reviews ever carried out in the UK,
backed up by an extensive body of evidence,
advice and independent thought. This
evidence is captured in the full Report which
accompanies this summary, along with a range
of supporting technical material.

Taking an overview of risk

ES.12 The scale of the problem is, as we
know, likely to get worse. We are not sure
whether last summer’s events were a direct
result of climate change, but we do know that
events of this kind are expected to become
more frequent. The scientific analysis we
have commissioned as part of this Review
(published alongside this Report) shows that
climate change has the potential to cause even
more extreme scenarios than were previously
considered possible. The country must adapt
to increasing flood risk. As the Stern Report
outlined, adaptation is crucial to deal with the
unavoidable impacts of climate change to
which the world is already committed.

Executive Summary

‘Adaptation is the only response available
for the impacts that will occur over the
next several decades before mitigation
measures can have an effect.’

ES.13 One of the tasks for the Review has
been to take the ideas set out in Stern and
translate them into practical actions. We
see some examples of this already, such as
changes to the way the Highways Agency is
building roads or the choices developers are
making about flood defence and drainage.

ES.14 As a country, we are well-placed to adapt
with both the resources and the capability. But
direction must come from Government. It is
difficult for any single organisation, even those
as large as the major infrastructure companies,
to interpret the volume and complexity of the
technical data involved. Even if they can, the
choices any individual firm makes will not always
reflect the true costs and benefits to society

as a whole. So the Government should drive
adaptation forward, facilitating and regulating the
pace of change.

Updating Foresight: Future Flooding

The Foresight: Future Flooding Study
(2004) provided an assessment of flood risk
in the UK over a 30 to 100 year timescale
to help inform long-term policy. The Review
commissioned work to update this study as
part of our evidence gathering.

The key message from the update is that
the effects of climate change may be
more extreme than had previously been
estimated. In particular:

e the potential increases in rainfall volume
and intensity, and temperature, are
greater; and

e there is a greater risk of extreme sea-
level rise.

The update also highlighted the increased
risk that we will face from surface water
flooding in the future and how land use is
an important tool in managing that risk. With
the uncertainty associated with a changing
climate, the update recommended that
strong governance and investment will be
required to tackle the increased risks.
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ES.15 This government leadership must
extend to a coherent operational approach.
Perhaps the most significant feature of last
summer’s events was the high proportion of
surface water flooding compared with flooding
from rivers. Currently, no organisation is
responsible for overseeing and planning for
surface water flooding, creating problems which
were particularly evident in places like Hull
and parts of Sheffield. There are no warnings
for this type of flooding, which can occur very
rapidly, and people, including the response
organisations, were not well prepared.

ES.16 Surface water flooding is complex and
affected by many factors, such as the capacity
of the sewerage/drainage system, saturated
ground and high river levels that prevent the
system from discharging. The responsibilities
for certain drainage assets remain unclear, a
situation that frustrated the public during the
summer 2007 floods. This lack of transparency
in ownership and the complexity involved
could be reduced by having a single national
organisation with an overarching responsibility
for all types of flooding. That is why we
believe that government leadership should be
supported by clear oversight of all flood risk
management activity and the Environment
Agency’s risk management responsibilities
extended accordingly.

RECOMMENDATION 1: Given the
predicted increase in the range of future
extremes of weather, the Government
should give priority to both adaptation
and mitigation in its programmes to help
society cope with climate change.

RECOMMENDATION 2: The Environment
Agency should be a national overview
of all flood risk, including surface

water and groundwater flood risk, with
immediate effect.

Forecasting, modelling and mapping

ES.17 Science and engineering is crucial

to understanding flood risk and will become
even more significant as we adapt to the
increased risk that climate change will bring.
Last summer’s floods demonstrated that the
UK has come a long way in terms of weather
forecasting and flood prediction, but there

is further to go. Predicting where flooding

will occur and the potential consequences is
vital if managers, emergency planners and
responders are to reduce risk and the effects of
flooding.

ES.18 The UK'’s understanding of the risk of

© Science



flooding from rivers and coasts is advanced —
the Environment Agency has well-developed
maps and models to assess and predict this
risk — but information relating to surface water
(and groundwater) flood risk is limited. Both
the weather forecasts and the warnings given
during the June floods were less accurate
than those for July. This was due to the
nature of the weather system that caused the
extreme rainfall during June, and the fact that
a significant proportion of the flooding was
surface water.

ES.19 We welcome the commitment shown by
the Environment Agency to improve the tools
and techniques that are currently available for
predicting and modelling river flooding in order
to cover a wider range of events. The Review
considers that the greatest advances are
needed in areas of greatest risk — significant
depths and high velocities. Six inches of fast-
flowing water can knock someone off their feet
and two feet of water is enough to float a car.
As well as posing a specific risk to individuals,
the depth of the flood water hampered rescue
efforts, making evacuations dangerous for both
the evacuee and the emergency services.

ES.20 The Environment Agency’s proposed
strategic overview role means that it will be
better placed to provide a warning system to
cover surface water flooding. It will need to
work with its partners — especially with the Met
Office — to develop the tools and techniques
required. It is vital that the Environment Agency
also engages with those responsible for different
aspects of the drainage and sewerage system
— including local authorities, water companies,
internal drainage boards, highways authorities,
navigation authorities and riparian owners.

Executive Summary

ES.21 The relationship with the Met Office

is particularly important. Weather prediction
forms a crucial part of flood risk management
and the Met Office is a world leader. There is
room for improvement, particularly in relation
to increased lead times for predicting events,
probabilistic forecasting and more accurate
local-scale forecasts at a city or town level.
Closer working should deliver real changes

in technical capability. This will improve the
usefulness and reliability of extreme rainfall
forecasts and warnings, which are essential for
providing effective warnings for rapid response
catchments and surface water flooding.

We believe this closer working will best be
achieved through a joint centre.

The Atlantis project

The Atlantis Programme brings together

a number of government organisations,
including the British Geological Survey,

the Centre for Ecology and Hydrology,

the Environment Agency, the Met Office,
Ordnance Survey and the United Kingdom
Hydrographic Office, in order to improve
government’s topographical, geological and
hydrological data.

The Atlantis Programme shows that
government organisations can work
together successfully and deliver better
modelling and mapping outcomes as a
result.

ES.22 All of these improvements will greatly
advance the capabilities of public bodies.

The benefits will be seen not only for flood
forecasting, but also in defence and the
provision of advice on climate change. The Met
Office and Environment Agency should engage
with Local and Regional Resilience Forums

to ensure that these enhancements meet the
requirements of emergency responders and
manage expectations as to what is feasible
and at what cost. Better forecasting and more
accurate prediction of where and when flooding
will occur are priorities and fundamental to
saving lives and protecting property.

Xiii
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RECOMMENDATION 3: The Met
Office should continue to improve its
forecasting and predicting methods
to a level which meets the needs of
emergency responders.

RECOMMENDATION 4: The Environment
Agency should further develop its

tools and techniques for predicting and
modelling river flooding, taking account
of extreme and multiple events and
depths and velocity of water.

RECOMMENDATION 5: The Environment
Agency should work with partners to
urgently take forward work to develop
tools and techniques to model surface
water flooding.

RECOMMENDATION 6: The Environment
Agency and the Met Office should

work together, through a joint centre,

to improve their technical capability to
forecast, model and warn against all
sources of flooding.

ES.23 The events of the summer would have
been significantly worse had measures not
been in place to prevent flooding and mitigate

ot Ii
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its impact. The range of measures was tested
to the full, and there are important lessons to
be learned about their effectiveness. All those
responsible for managing the risk of flooding, or
those personally at risk, need to be clear about
what can be done to manage risk effectively.

Building and planning

ES.24 Many submissions to the Review call for
a complete end to building on the flood plain.
This is not realistic. The country cannot end all
development along the Thames, or bear the
costs of siting critical infrastructure, such as
water treatment works or power stations, away
from the water supplies they need to function.

ES.25 That does not mean that our
institutional frameworks should not be
stronger. Development control is a central
part of the process of managing flood risk,

by avoiding development in risk areas where
possible and, where such building does take
place, by ensuring that risk is reduced both

to the development itself and for those living
nearby. Planners and developers must pay
proper regard to the risks, as should those
purchasing properties. We believe that the
latest Government guidance — PPS25 — should
deliver this, and that it should be strengthened
if it does not.



It is all to do with greed and building. They
keep building and building. They don’t care
about where they build as long as they can
get their money.

Stop building on flood plains.

ES.26 More can be done to protect existing
properties. Paving over front and rear gardens
is having a significant impact on the natural
drainage of surface water in our towns and
cities, reducing the volume of water soaking
into the ground. There was significant support
for the proposal in our interim report to remove
the right of householders and business owners
to lay impermeable surfaces. Such a move
would mean that people would require planning
permission if they chose impermeable surfaces,
but not if they chose other surfaces such as
gravel or permeable paving.

ES.27 The Government announced in
February 2008 that householders will no longer
be able to lay impermeable surfaces in front
gardens as of right. The Review welcomes
this. The Government is of the view that there
is insufficient evidence that hard paving back
gardens and other areas is having as much
impact on increasing the rate and speed of
surface runoff. We believe that it makes sense
to retain as much natural drainage as possible,
including back gardens.

ES.28 Developers have an automatic right to
connect new developments to public sewers
once planning permission has been granted.
This places an additional strain on existing
sewerage and drainage networks, exacerbating
the problems of flooding. The Government is
currently considering whether the automatic
right should be removed so that developers will
have to consider their impact on the sewerage
and drainage networks, and make greater use
of sustainable drainage systems. Conventional
drainage systems were placed under strain
during the 2007 floods and we do not consider
it sensible to allow new connections of surface
water drainage to the sewerage system to take
place unchecked.

Executive Summary

ES.29 Property-level resistance and
resilience can also help minimise damage
from floodwaters. Resistance measures are
aimed at keeping water out of buildings, or at
least minimising the amount that enters by the
use of barriers such as door guards to seal
entry points. Resilience measures are aimed
at minimising the damage when a building

is flooded, thereby facilitating the quickest
possible recovery.

ES.30 Where development (following the
strict application of planning guidance) is
allowed on the floodplain, buildings should

be made flood resilient. The Government has
recently produced guidance to developers

on flood-resilient construction. Developers
and architects should be incorporating such
measures into designs for the future. The
simplest way of ensuring that new buildings do
incorporate appropriate measures would be to
include a requirement in Building Regulations.
The Government has indicated that it aims to
do this when they are next revised in 2010.
The Review welcomes this intention. We also
believe that similar standards of construction
should be required in properties undergoing
major refurbishment in flood risk areas.

ES.31 We recognise that it will take time

to incorporate resistance and resilience
requirements into Building Regulations for
properties in flood risk areas, and would like

to see local authorities and social housing
organisations take a leading role in increasing
uptake. In the meantime, local authorities have

XV
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powers to make home improvement grants

and duties to promote business continuity
which can encourage change immediately.

The considerable waste of resources and
unnecessary hardship caused by poor planning
and the use of inappropriate building methods
are serious shortcomings that must be
addressed.

RECOMMENDATION 7: There should be
a presumption against building in high
flood risk areas, in accordance with
PPS25, including giving consideration
to all sources of flood risk, and ensuring
that developers make a full contribution
to the costs both of building and
maintaining any necessary defences.

RECOMMENDATION 8: The operation
and effectiveness of PPS25 and the
Environment Agency’s powers to
challenge development should be kept
under review and strengthened if and
when necessary.

RECOMMENDATION 9: Householders
should no longer be able to lay
impermeable surfaces as of right on
front gardens and the Government
should consult on extending this to back
gardens and business premises.

RECOMMENDATION 10: The automatic
right to connect surface water drainage
of new developments to the sewerage
system should be removed.

RECOMMENDATION 11: Building
Regulations should be revised to ensure
that all new or refurbished buildings in
high flood-risk areas are flood resistant
or resilient.

RECOMMENDATION 12: All local
authorities should extend eligibility

for home improvement grants and

loans to include flood resistance and
resilience products for properties in high
flood-risk areas

RECOMMENDATION 13: Local
authorities, in discharging their
responsibilities under the Civil
Contingencies Act 2004 to promote
business continuity, should encourage
the take-up of property flood resistance
and resilience by businesses.

Local flooding and drainage

ES.32 Direction and leadership from the centre
needs to be matched at the community level.
That is why one of the central themes in this
Report is the importance of local leadership.

ES.33 With no clear coordination and
structure, responses to flood risk are piecemeal
and not necessarily prioritised. Each of

the organisations with a responsibility for

flood management assets tends to carry

out maintenance and improvement work
independently, as there is currently little
incentive to do otherwise. Investment decisions
made in isolation can lead to inefficiencies and
can even increase the risk of flooding.

“The authorities weren’t making good
decisions, it was as if they didn’t know what
they were doing.”

ES.34 The Review believes that the role

of local authorities should be enhanced so

that they take on responsibility for leading

the coordination of flood risk management in
their areas. Local authorities already have a
substantial role because of their responsibilities
for ordinary watercourses, drainage, highways
and planning. Their place-shaping role and
local democratic accountability will help to
ensure that the right local action is taken.



Leeds leads

“In principle, the concept of a local authority
leading or co-ordinating a statutory-based
partnership of stakeholders, each with a
role in ensuring that there is an effective,
proportionate and funded strategy towards
the management of flood risk at the ‘local
level’, is something we would welcome

and mirrors the situation we are working
towards in Leeds.” — Leeds City Council

ES.35 Inaction on local flooding is exacerbated
by unclear ownership and responsibilities.
Many of the people affected by the events

of summer 2007 did not know who to turn to
and their problems were passed from one
organisation to another. This kind of experience
has also been reflected in submissions to the
Review from the public and local communities
themselves. We believe that local authorities,
as part of their leadership role, should
investigate these local flooding problems and
work with the Environment Agency, water
companies, the Highways Agency, internal
drainage boards, riparian owners and other
relevant parties to establish the source of
problems and where the responsibility lies for
addressing them. An important decision which
government needs to make to support this work
is where responsibility for sustainable urban
drainage systems (SUDS) should rest.

ES.36 A better understanding of each local
authority’s drainage and watercourse system
will be central to these improvements. We
believe that a local register of all the flood

risk management and drainage assets (both
underground and overland), including details of
their condition and responsible owners, should
be compiled by local authorities. The Review
also believes that the Environment Agency, as
part of its strategic overview role, should work
with local authorities and their partners to make
the process work.

ES.37 Much of the evidence received by

the Review, including from water companies,
suggests that voluntary agreements to share
information would not work in practice. The
Review therefore believes that a duty should be
placed on all stakeholders with responsibilities
relating to flood risk to record and share
relevant information and expertise.

Executive Summary

ES.38 However, the last twenty or thirty years
have seen the technical departments of local
authorities significantly diminished and in some
places closed or merged. The tension in the
system between demand for housing and risk
of flooding is not always properly addressed.
Around a quarter of the homes flooded during
the summer were built during the last twenty-
five years in areas of flood risk.

ES.39 Local authorities need the capability
and powers to commission expert advice and
to ensure that local communities are properly
protected. This means more resource for

local authorities, and fits well with the localism
agenda. But to be meaningful in practice and
make a real difference to the quality of decision
making, local government and society must
begin to value more highly the importance of
technical and engineering skills.

ES.40 Water companies also play a particularly
important role given their responsibilities

for sewerage. Evidence from the summer
demonstrated that insufficient capacity of
drainage systems can play a crucial part

in surface water flooding — events in Hull
showed both the importance of the water
companies’ role and the limitations of current
standards. It is simply not feasible to increase
the capacity of the whole sewerage system,
but it is possible to introduce changes and
investment choices which avoid making
problems worse. In order to incentivise water
companies, proper provision needs to be made
by Ofwat as the regulator of the industry.
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RECOMMENDATION 14: Local
authorities should lead on the
management of local flood risk, with the
support of the relevant organisations.

RECOMMENDATION 15: Local
authorities should positively tackle local
problems of flooding by working with all
relevant parties, establishing ownership
and legal responsibility.

RECOMMENDATION 16: Local
authorities should collate and map

the main flood risk management and
drainage assets (over and underground),
including a record of their ownership
and condition.

RECOMMENDATION 17: All relevant
organisations should have a duty to
share information and cooperate with
local authorities and the Environment
Agency to facilitate the management of
flood risk.

RECOMMENDATION 18: Local Surface
Water Management Plans, as set out
under PPS25 and coordinated by local
authorities, should provide the basis for
managing all local flood risk.

RECOMMENDATION 19: Local
authorities should assess and, if
appropriate, enhance their technical
capabilities to deliver a wide range of
responsibilities in relation to local flood
risk management.

RECOMMENDATION 20: The
Government should resolve the issue
of which organisations should be
responsible for the ownership and
maintenance of sustainable drainage
systems.

RECOMMENDATION 21: Defra should
work with Ofwat and the water industry
to explore how appropriate risk-based
standards for public sewerage systems
can be achieved.

RECOMMENDATION 22: As part of the
forthcoming and subsequent water
industry pricing reviews, Ofwat should
give appropriate priority to proposals

for investment in the existing sewerage
network to deal with increasing flood risk.

Flood defence

ES.41 It is not for this Review to consider
precise levels of future flood defence spending.
The Government has to reach decisions about
the investment in this area in light of other
priorities. Nevertheless, the Review welcomes
the increase in funding announced by the
Government in July 2007. Moreover, with

the evidence of increasing risks from climate
change and the additional challenges identified
in this report, we believe it is sensible for the
Government to plan on the basis of above
inflation settlements in future Government
spending rounds.

ES.42 In our interim report, we set out

the importance of a long-term approach to
expenditure on flood risk management. We
recognised that the climate is changing,

that flood risk is increasing and that a more
sustained and transparent approach to
managing the risk is needed. That conclusion
has received wide support.

ES.43 Along-term investment strategy

should set out the investment needs for flood
risk management in England within a policy
framework for delivering long-term, sustainable
flood risk mitigation measures. It should provide
the broad framework for the programme

and timetable for investment, with the
understanding that more detail will be available
for the years most immediately ahead. The
approach would be similar to the Government’s
Building Schools for the Future programme

or its ten-year transport funding plan. In their
submissions to the Review, the Government
and the Environment Agency supported the
recommendation and indicated that work had
already begun to develop the investment
strategy. We believe such a move should and
would have cross party support.

ES.44 This long term approach should not
simply assume that the costs of flood risk



management will be met centrally. There are
direct beneficiaries from flood defence work,
and aligning those who benefit with those who
pay will bring greater efficiency and greater
responsiveness from those carrying out the
work.

ES.45 We have seen and heard of many local
groups who want to take action to alleviate
flood risk in their communities. At the moment,
this kind of scheme can end up being too low
a priority for the Environment Agency. The
Government should be encouraging more local
communities to promote innovative schemes,
including contributing towards the costs
themselves, with appropriate technical support
from local authorities and the Environment
Agency. Locally funded flood defences should
become a bigger feature of this country’s flood
risk management, not an exception brought
about through unusual circumstances as they
are now.

ES.46 Funding from all sources needs to

be spent effectively. Many of the responses
received by the Review have blamed the extent
of the flooding last year on rivers no longer
being dredged and vegetation and debris being
allowed to build up.

ES.47 Our analysis shows that dredging and
other maintenance is important, but not the
complete answer many people believe. We
have no significant evidence that insufficient
maintenance had any major impact on last
summer’s events. The Environment Agency and
local authorities make substantial investment

in maintenance, and we believe it is generally
sufficient to deliver the necessary work.

ES.48 However, we do believe that the work
carried out by the Environment Agency is not
as transparent as it could be. Many responses
stated that they never see the Environment
Agency clearing rivers of vegetation or
dredging, despite the fact that we know the
works have taken place. The Agency should
publish its schedules of work, along with
internal drainage boards and local authorities,
to ensure that the maintenance work that they
perform is recognised.

Executive Summary

“What | mean is that they knew, so they
knew all day it were going to happen, they
were expecting so why couldn’t we have
temporary defences that might have, might
not have saved everybody.”

ES.49 ‘Strategic sandbagging’ can be
successfully used alongside roads or adjacent
to important buildings to prevent them from
flooding, but the work needs to be done
properly by experts. The Review was unable to
obtain any significant evidence that sandbags
were particularly effective during the 2007
summer floods in providing protection to
individual households.

ES.50 Nevertheless, sandbags are still widely
regarded as an important focus for community
action and they should not simply be withdrawn.
The general provision of sandbags should be
phased out in favour of better products such as
kite-marked flood boards, air brick covers and
other forms of temporary defence.

ES.51 One flood defence measure which has
proved to be increasingly successful is use

of natural processes such as using farmland

to hold water and creating washlands and
wetlands. Keeping water away from urban
areas and slowing its progress to minimise run-
off proved successful in the summer. Natural
processes are even more effective for smaller
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scale events. However, this activity is most
effective and sustainable when there is

proper dialogue between the authorities and
landowners, and it is carried out in a deliberate
and pre-planned way.

RECOMMENDATION 23: The
Government should commit to a
strategic long-term approach to its
investment in flood risk management,
planning up to 25 years ahead.

RECOMMENDATION 24: The Government
should develop a scheme which allows
and encourages local communities to
invest in flood risk management measures.

RECOMMENDATION 25: The Environment
Agency should maintain its existing risk-
based approach to levels of maintenance
and this should be supported by
published schedules of works for each
local authority area.

RECOMMENDATION 26: The Government
should develop a single set of guidance
for local authorities and the public on

the use and usefulness of sandbags and
other alternatives, rather than leaving the
matter wholly to local discretion.

RECOMMENDATION 27: Defra, the
Environment Agency and Natural England
should work with partners to establish

a programme through Catchment Flood
Management Plans and Shoreline
Management Plans to achieve greater
working with natural processes.

Modernising flood risk legislation

ES.52 The legislative framework for flood risk
management is fundamental. The management
of flood risk requires concerted action by public
and private bodies, and this must be properly
supported by appropriate legislation.

ES.53 The statutory basis for flood risk
management is contained in several pieces of
primary legislation. This body of legislation has
developed over time, either to effect changes to
primary legislation to meet identified needs or
in response to institutional change. The result is
a mix of different Acts: a point that is reflected
in comments the Review has received about
the need to streamline the current laws.

The majority of submissions agree that a
single unifying act with ‘clear responsibilities
and obligations’ is a good idea. Essex
County Council points out that: “There is
much confusion between partner agencies
and the public.”

ES.54 We have considered the present
arrangements against the needs of today as
set out in our recommendations and, as far as
can be foreseen, the future. Current legislation
provides for a bygone era of flood defence,
not modern flood risk management, and

does not deal with other sources of flooding
such as surface water. The future framework
should, in particular, designate the roles and
responsibilities needed for the management of
flood risks from all sources. We have noted that
the Government’s draft legislative programme
for 2008/9 includes consultation on a draft
Floods and Water Bill. We strongly welcome
this, and encourage the Government to make
space in the parliamentary timetable for its
rapid implementation.

RECOMMENDATION 28: The
forthcoming flooding legislation should
be a single unifying Act that addresses
all sources of flooding, clarifies
responsibilities and facilitates flood risk
management.



Insurance

ES.55 The insurance industry played a major
role in helping the country recover from last
summer’s floods. They presented the insurance
industry with one of its biggest ever challenges,
exceeding all events since flood cover became
a standard feature. There were at least 180,000
claims as a consequence of the floods,
(130,000 home, 30,000 business and 20,000
motor), the equivalent of four years’ normal
claims. The estimated insurance cost of direct
damaged caused by the flooding in June and
July 2007 is approximately £3 billion.

ES.56 The Review considers the insurance
industry to have generally responded well to the
summer 2007 floods, having been presented
with one of its biggest ever challenges. As soon
as the scale of the floods became apparent,
insurers implemented their major event plans.
Nevertheless, insurers could have improved
their service through better communications,
managing expectations and being clearer and
more consistent about the claims process. A
small but significant number of households did
not experience the quality of service received
by many. We are clear that the impact on
households of poor claims handling can be
significant.

“What annoys me is that it’s been, what is

it now 118 days something like that since
the first flood came and we still haven’t had
anything from the insurance, we’ve had all
the schedules and everything but we’ve had
no response from that at all.”

“My insurance have been fantastic,
absolutely fantastic, all my work is finished
and | have paid out for everything I've put
down they have never said they needed
proof or anything....”

Executive Summary

“Our insurance company has been
fantastic, but the loss adjustor has been a
nightmare, so in the end going up and up in
the chain of insurance people | got them to
get rid of our loss adjustors and | deal with
the insurance company direct.”

Insurance Survey

The Review commissioned a survey on
people’s experience of insurance in the
aftermath of the summer floods.

The majority (72 per cent) were satisfied with
how their claims were handled. However, 22
per cent were dissatisfied because homes
took too long to repair, it was difficult to get
information, and it took too long to get advice
and deal with problems.

Over half of the respondents, 56 per cent,
have had their claim concluded and of
these, 66 per cent were concluded within 6
months of initially submitting their claim. For
10 per cent it took over 9 months.

ES.57 We believe that the insurance

industry should develop voluntary guidance

to cover reasonable expectations of service
performance from insurers. It should include a
commitment to provide a plan for each claim,
and explain the minimum service standards
people can expect. It should help raise
standards of service among poor performers
and improve the relationship between company
and policyholder.

ES.58 Looking more broadly and based on the
evidence of the 2007 summer floods, we do
not believe that there is a need to change the
current system of provision of flood insurance.
We support the Statement of Principles which
underpins wide availability. The benefits of
having insurance are clear. The ability to
replace damaged possessions and repair
buildings has been crucial to minimising the
impact on people’s health and wellbeing. Yet
there are still many people who do not take up
insurance. This needs to be addressed through
better public education and publicity.
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ES.59 Buying insurance is one of the few times
when a household or business will think about
risk. It is clear from the Review’s work that flood
risk is not well understood by most people,
unless they have had direct experience. The
inclusion of a leaflet or a link to the main flood
risk information website is another route to
raise awareness of flood risk and will be an
effective method for some. In addition, where
insurance is provided through a broker there
are clear opportunities to draw the attention

of customers to flood risk and the measures
that they can take. BIBA has indicated to the
Review that its members would be happy

to help raise awareness of flood issues at
renewal.

ES.60 There are particular concerns for low
income households. The events of the summer
reinforced the message that low income
households are least able to recover from the
financial impact of flooding and that the cost of
insurance is a key factor. Supporting uninsured
households has proven to be a significant issue
for some areas which were worst affected by
the flooding.

ES.61 Schemes for low income households

do exist. Premiums can be cost effective, with
some policies costing as little as 60 pence

per week. Insurance for all: A good practice
guide gives social housing providers with

the information they need to set up and run
insurance-with-rent schemes. Wider use and
application of these schemes will help to
reduce the impact of future flooding events, and
should be encouraged.

RECOMMENDATION 29: The
Government and the insurance industry
should work together to deliver a public
education programme setting out the
benefits of insurance in the context of
flooding.

RECOMMENDATION 30: The
Government should review and update
the guidance Insurance for all: A good
practice guide for providers of social
housing and disseminate it effectively
to support the creation of insurance
with rent schemes for low income
households.



RECOMMENDATION 31: In flood risk
areas, insurance notices should include
information on flood risk and the simple
steps that can be taken to mitigate the
effects.

RECOMMENDATION 32: The insurance
industry should develop and implement
industry guidance for flooding events,
covering reasonable expectations of the
performance of insurers and reasonable
actions by customers.

Being rescued and cared for
during an emergency

Information provision

ES.62 Organisations with responsibilities

for informing and warning the public must
also improve their performance. There are
weaknesses in the system. Responsibility is
split between agencies, notably the Met Office
and the Environment Agency. During the
floods, people experienced the effects of the
lack of joined-up communication across these
agencies. There was no single authoritative
voice, no proper forecasting and warning
system for surface water flooding, and a
general need for more accurate, targeted and
earlier warnings.

ES.63 Improving technology will allow these
agencies to predict and monitor with ever
greater accuracy. Once the information is
available, it must be shared in a form that
can be used. For some organisations, like
infrastructure operators, that means tailored
site information. For emergency responders,
that means earlier but more tentative warnings.
Last summer, too much information was
given to people without clear explanation or
pre-determined triggers for action. The public
received technical warnings which they could
not interpret or the warnings were too late —
in many cases after they had already been
flooded. Coherence is a central part of this.
Joint warnings, issued by the Environment
Agency and the Met Office, should be
significantly easier to understand.

Executive Summary

“l just want advanced warning from the
authorities.”

“You look on the internet and you look on
three different internet browsers. Three
different programmes for weather and all
have three different reports but same area
and you are like which one, | will look out of
window. Do you know what | mean?”

ES.64 Interpretation is a challenge for
emergency responders as well as the public.
During an emergency, local authorities and
the police have to cope with large amounts of
fast-moving and technical information relating
to the scale of the flood. Modern technology
can provide a more effective approach, using
electronic information and mapping which is
already available at control rooms operated
by organisations like the Environment Agency
and Met Office. The real time mapping and
visualisation of flooding is something which
should be available at every Gold Command.

RECOMMENDATION 33: The
Environment Agency should provide a
specialised site-specific flood warning
service for infrastructure operators,
offering longer lead times and greater
levels of detail about the velocity and
depth of flooding.
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RECOMMENDATION 34: The Met
Office and the Environment Agency
should issue warnings against a lower
threshold of probablity to increase
preparation lead times for emergency
responders.

RECOMMENDATION 35: The Met Office
and Environment Agency should issue
joint warnings and impact information
on severe weather and flooding
emergencies to responder organisations
and the pubilic.

RECOMMENDATION 36: The
Environment Agency should make
relevant flood visualisation data, held in
electronic map format, available online
to Gold and Silver Commands.

RECOMMENDATION 37: The
Environment Agency should work with
its partners to progressively develop
and bring into use flood visualisation
tools that are designed to meet

the needs of flood-risk managers,
emergency planners and responders.

Response frameworks

ES.65 Mutual aid arrangements enabled

local organisations engaged in the emergency
response to seek urgent support from other
parts of the country. There were many
examples of effective assistance, including the
loan of equipment, such as pumps or boats,
and personnel. Well-established and effective
arrangements already exist for the provision of
mutual aid between police forces and fire and
rescue services. Mutual aid was also used by
the Environment Agency, which moved staff
between offices.

ES.66 However, there were few structured
arrangements for mutual aid beyond these
organisations. In a few cases ad-hoc
mutual aid arrangements worked well; good
communications between those involved
meant that the necessary resources were
received promptly. But, others reported that
when their agency had been called upon to
help, their personnel were poorly integrated
into the response effort. People working in

Silver Commands rotated frequently with little
consistency or knowledge transfer and at times
the command structures did not know how to
make best use of the additional personnel.

ES.67 These weaknesses need to be
addressed. We consider it particularly important
that Local Resilience Forums, and local
authorities, are clear about the capabilities
available through mutual aid schemes at a
regional and national level.

ES.68 Many organisations carried out flood
rescue in the summer, including the Fire and
Rescue Service, the Maritime and Coastguard
Agency, the Royal National Lifeboat Institution
and the Armed Forces. Voluntary organisations
were sometimes first on the scene and added
significantly to the response efforts. All of these
organisations are highly valued by the public
and were praised for their dedication and
contribution.

ES.69 However, a lack of clarity about

who was responsible for carrying out and
coordinating flood rescue placed both the
public and responders at unnecessary risk. The
timeliness and effectiveness of the response
were diminished by the absence of common
operational and command frameworks. Further,
a number of voluntary search and rescue
organisations experienced difficulty in engaging
with the response effort. Given the multiplicity
of coordinating organisations, responders

were often unclear about the roles of each

of the organisations and who was taking

the lead. This caused delays and frustration

on the ground in fast-moving and stressful
circumstances.

ES.70 The Review believes that clarifying
and communicating the role of each of these
bodies would improve the response to flooding.
However, we are concerned that the systems,
structures and protocols developed to support
national coordination of multi-agency flood
rescue assets remain ad-hoc. We believe that
the Fire and Rescue Service should take on

a leading role in this area, based on a fully
funded capability. This will be most effective if
supported by a statutory duty.



Executive Summary

ES.71 The loss of Mythe water treatment
works left some 350,000 people without mains
water for more than two weeks. This created
the major challenge of providing large volumes
of drinking water. Severn Trent Water’s
contingency plans were unable to meet the
scale of the supply required. An extensive and
effective logistical operation for the sourcing
and distribution of bottled water was set

up to meet the needs of the public. Special
arrangements, involving the Armed Forces, had
to be established.

ES.72 In accordance with existing regulation,
at least 10 litres of water were supplied to each
affected person. However, while 10 litres of

© Empics

water may have been acceptable in meeting
the immediate and essential needs in the initial . , , ,
stages of the emergency, it was insufficient to There were policemen and firemen walking
meet the longer term needs of the public. There up and down Wilson Street and they were
were particular problems for vulnerable groups bring babies in carry cots out — they were
such as the chronically sick and those with really helpful.”
young children.
RECOMMENDATION 38: Local They were in a big rubber boat going round
authorities should establish mutual the estate helping people out and my
aid agreements in accordance with the granddaughter and grandson were carrying
guidance currently being prepared by the old folks out to the centre and doing
the Local Government Association and them beans on toast and all sorts. The local
the Cabinet Office. lads have been brilliant and the firemen
were marvellous and the Salvation Army
RECOMMENDATION 39: The Government were out of this world, they were brilliant.

should urgently put in place a fully funded

national capability for flood rescue with

Fire and Rescue Authorities playing a

leading role, underpinned as necessary by The local response

a statutory duty. ES.73 The scale of the 2007 floods stretched
local emergency response resources to the
RECOMMENDATION 40: Defra should limit and beyond, and responders in some
amend emergency regulations to areas were not well prepared. In part, this can
increase the minimum amount of water be explained by the unprecedented nature of
to be provided in an emergency, in order the events. But it is also clear that, in some
to reflect reasonable needs during a areas, there were no agreed protocols between
longer-term loss of mains supply. responders setting out responsibilities for

assessing the potential impact of such a severe
weather event and triggering an appropriate
multi-agency response. This gap, crucial to the
initiation of an effective emergency response,
needs to be filled.
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ES.74 Upper tier local authorities are the
appropriate organisation to assess the potential
impact of local floods based on previous
experience, assessments by their staff and
advice of other emergency responders.
Similarly they are well placed to take the lead
for triggering multi-agency arrangements,
though where a Gold Command is established,
the police should convene and lead the multi-
agency response.

ES.75 Commands activated in the summer
were effective in coordinating the local
response, often with reassuring and high-

level visible leadership. However, in some
areas, responder organisations had difficulty

in engaging effectively with the local response
effort, possibly because Silver Commands were
activated instead of Gold. This also hindered
the involvement of the media, which meant that
essential public information did not get through.
Although these areas coped, the strategic
perspective brought by Gold Command
elsewhere improved the way the emergency
was handled. Likewise, there were clear
benefits where Gold Commands were activated
at an early stage on a precautionary basis and
this approach should be adopted more widely.

ES.76 The operation of Gold and Silver
commands was most effective where high
quality emergency response accommodation
and facilities were available and this should
become the norm. Also, Commands would
benefit in the future from the availability of
enhanced IT and digital flood visualisation
tools, as they become available to multi-agency
responders.

ES.77 Other operational matters were
important. There were many instances of
motorists and rail passengers being stranded
in transit due to disruption on the road and rail
networks as a result of the flooding.

ES.78 By far the most serious incident

on the roads occurred on Friday 20 July,

when an estimated 10,000 motorists in

south west England were trapped overnight
between junctions 10 and 12 of the M5 and

on surrounding roads. While emergency
responders were able to cope, accommodating
a number of people in rest centres overnight,
we are concerned that motorists could have

experienced much greater hardship at other
times of the year.

ES.79 The Review commends the Highways
Agency for their initiative in developing
measures to provide emergency welfare
support to motorists stranded on the road
network. However, these arrangements are still
relatively new and need time to bed in. Also,

it is clearly preferable, wherever possible, to
prevent people from being stranded on the road
network in the first place.

ES.80 The disruption of the rail network left
many members of the public stranded on trains
and at railway stations. At Gloucester railway
station on Friday 20 July, about 500 people
were stranded after the rail network failed.
There was no pre-planned arrangement for
providing emergency humanitarian support to
rail passengers analogous to that provided by
the Highways Agency to motorists. We believe
that the rail industry should ensure that the
needs of stranded rail passengers are factored
into emergency plans.

ES.81 The contribution of the Armed Forces
to the emergency response during the floods
was universally praised by responders

and members of the public. The principle
underpinning Armed Forces’ involvement in
civil operations in the UK is that they should
only be available on request as a last resort,
for example when the civil authorities have
exhausted all alternative sources of capability
and there are insufficient resources to cope
with an emergency situation. During the
flooding, assistance from the Armed Forces
was administered centrally and also at the
request of Gold and Silver Commands.

ES.82 Armed Forces personnel possess

a wide range of leadership skills, expertise
and knowledge which were useful to Gold
Commanders during the flooding, as well as to
local and regional resilience forums and lead
government departments. The Armed Forces
should never be expected to take the lead

for responding to civil emergencies but the
Review believes that the Cabinet Office and the
MoD should identify how the experience and
expertise of Armed Forces personnel could be
made more readily available.
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RECOMMENDATION 41: Upper tier
local authorities should be the lead
responders in relation to multi-

agency planning for severe weather
emergencies at the local level and for
triggering multi-agency arrangements
in response to severe weather warnings
and local impact assesments.

RECOMMENDATION 42: Where a Gold
Command is established for severe
weather events, the police, unless
agreed otherwise locally, should
convene and lead the multi-agency
response.

RECOMMENDATION 43: Gold
Commands should be established at

an early stage on a precautionary basis
where there is a risk of serious flooding.

RECOMMENDATION 44: Category

1 and 2 responders should assess

the effectiveness of their emergency
response facilities, including flexible
accommodation, IT and communications
systems, and undertake any necessary
improvement works.

Executive Summary

RECOMMENDATION 45: The Highways
Agency, working through Local
Resilience Forums, should further
consider the vulnerability of motorways
and trunk roads to flooding, the potential
for better warnings, strategic road
clearance to avoid people becoming
stranded and plans to support people
who become stranded.

RECOMMENDATION 46: The rail
industry, working through Local
Resilience Forums, should develop
plans to provide emergency welfare
support to passengers stranded on the
rail network.

RECOMMENDATION 47: The Ministry of
Defence should identify a small number
of trained Armed Forces personnel

who can be deployed to advise Gold
Commands on logistics during wide-
area civil emergencies and, working
with Cabinet Office, identify a suitable
mechanism for deployment.
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National response

ES.83 The exceptional scale and variety of
the summer 2007 floods, coupled with the
widespread disruption of essential services,
made regional and national support integral
to the response. Certain departments played
a particularly prominent role, notably Defra as
the central government department with lead
responsibility for flooding, the Cabinet Office
and Communities and Local Government as
the lead department for the recovery phase.

ES.84 The flooding in June 2007, was judged,
on the basis of initial reporting from the
Environment Agency, to be within the capacity
of local responders to manage. COBR was
therefore not formally activated, although

Defra and the Environment Agency provided

a continued oversight of the response. COBR
was however activated during the July 2007
floods. The trigger was a forecast by the
Environment Agency — which turned out to be
broadly accurate — that the scale of the flooding
would be severe and on a par with that in 1947.
COBR was also active for the subsequent

civil emergencies, including the prolonged
interruption to water supplies following the loss
of the Mythe water treatment works and the
threat to Walham electricity substation, as well
as later flooding events in the Thames Valley.

ES.85 The activation of COBR in July 2007

was welcomed by Gold Commands, and played

an important role. Departments felt that the
response during July was better coordinated
and more focused than during June 2007. This
experience points to earlier activation of COBR
on a precautionary basis in the future in the
event of serious flooding.

ES.86 The last national flooding exercise was
in 2004 and the Review notes that another
national flooding exercise is not expected
before 2010. Whilst we accept that there must
be reasonable time for planning, and for the
new National Flooding Frameworks to bed in,
we believe that a national exercise on flooding
should be prioritised in addition to local and
regional events.

RECOMMENDATION 48: Central
government crisis machinery should
always be activated if significant
wide-area and high-impact flooding is
expected or occurs.

RECOMMENDATION 49: A national
flooding exercise should take place at
the earliest opportunity in order to test
the new arrangements which central
government departments are putting
into place to deal with flooding and
infrastructure emergencies.

Taking a systematic approach to
preventing disruption

ES.87 The floods had a dramatic effect on
electricity substations, water and sewage
treatment works, and the road and rail network.
The consequence of loss of essential services
provided by these sectors extended well
beyond the areas that were flooded and served
as a reminder of the need to pay greater
attention to improving the resilience of critical
infrastructure against flooding.

ES.88 The approach taken by the Government
to mitigating the risks to critical infrastructure
from flooding and other natural hazards has
been uncoordinated and reactive. There is no
central understanding of the level of risk to
which critical infrastructure, and hence wider
society, is exposed; and there is no centrally
defined standard against which to drive action.

ES.89 The public need to be reassured that
essential services are resilient to flooding

and other forms of disruption. Government
needs to respond by taking action to enable
infrastructure operators and local responders
to mitigate these risks, especially for ‘Single
Points of Failure’. There is a requirement for
a more systematic approach to understanding
the vulnerability of critical infrastructure and
to driving up resilience. We welcome the
Government’s commitment to do this and
propose that they create a national framework
to help reduce the risks to the delivery of



essential services resulting from natural
hazards.

ES.90 The framework should balance risks
and costs across sectors and aim to:

e reduce risk to the most important
infrastructure assets resulting from natural
hazards through a careful assessment of
vulnerability and decisive action based on
new centrally defined standards;

e provide appropriate economic incentives
to infrastructure operators to increase the
resilience of infrastructure; and

e enhance the capacity to act quickly when
faced with unexpected events through
the introduction of mandatory business
continuity planning.

You got four litres per person per day...
but there people abusing it. [People with]
shopping trolleys trying to flog it.

RECOMMENDATION 50: The
Government should urgently begin its
systematic programme to reduce the
disruption of essential services resulting
from natual hazards by publishing a
national framework and policy statement
setting out the process, timescales and
expectations.

RECOMMENDATION 51: Relevant
government departments and the
Environment Agency should work with
infrastructure operators to identify

the vulnerability and risk of assets to
flooding and a summary of the analysis
should be published in Sector Resilience
Plans.

Executive Summary

RECOMMENDATION 52: In the short-
term, the Government and infrastructure
operators should work together to

build a level of resilience into critical
infrastrucure assets that ensures
continuity during a worst-case flood
event.

RECOMMENDATION 53: A specific
duty should be placed on economic
regulators to build resilience in the
critical infrastructure.

RECOMMENDATION 54: The Government
should extend the duty to undertake
business continuity planning to
infrastructure operating Category 2
responders to a standard equivalent

to BS25999, and that accountability is
ensured through an annual benchmarking
exercise within each sector.

© Rex Features
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Better planning through information
sharing

ES.91 During summer 2007 emergency
responders needed more information the
location of critical sites, their vulnerability to
flooding, the likely consequences of their loss
and interdependencies between sectors. The
information available was at best inconsistent,
and at times unavailable. Agencies were
severely hampered in their ability to respond
quickly as events unfolded.

ES.92 The duties under the Civil Contingencies

Act for Category 2 responders to cooperate and
share information were shown to be insufficient.
Critical infrastructure providers must become
much more active in local and national
emergency preparedness and response,with
greater contact between the public and private
sectors at national and local levels.

ES.93 We also need to be more direct

with the public about risk. The balance
between protecting information about critical
infrastructure sites for security reasons and the
need to share information with local agencies
about such sites to protect them from flooding
needs to be rethought. Guarding against

one risk can exacerbate the other. As the
summer floods showed, actual risk to these
sites is much higher than communicated risk,
and the public were shocked by the loss of
essential services. Responders were poorly
prepared, and levels of protection of these key
sites did not match the public’s expectations.
Critical infrastructure operators and security
organisations should be more open about the
risks which exist and play a fuller part in civil
protection arrangements.

RECOMMENDATION 55: The
Government should strengthen

and enforce the duty on Category 2
responders to share information on
the risks to their infrastructure assets,
enabling more effective emergency
planning within Local Resillience
Forums.

RECOMMENDATION 56: The
Government should issue clear
guidance on expected levels of Category
2 responders’ engagement in planning,
exercising and response and consider
the case for strengthening enforcement
arrangements.

Effective management of dams and
reservoirs

ES.94 The events which occurred at Ulley
reservoir, Rotherham, highlight the potential
risks facing communities living in dam
inundation areas. Around 1,000 people were
evacuated and main roads (including the M1)
were closed. The absence of prior information
with which to prepare contingency plans meant
responders had to improvise by drawing floods
maps and making evacuation plans on the spot.
Had the incident happened in a more densely
populated area it is doubtful if this improvised
approach would have been adequate.



ES.95 The UK has an excellent record of dam
and reservoir safety. Nevertheless, some still
pose significant risks to people and property.
Much depends on the location and maintenance
of the reservoir, rather than size. As such, we
support the proposal of the Environment Agency
in its biennial report that the Reservoirs Act
should be amended to provide better, risk-based,
criteria for targeting regulation.

ES.96 But the lesson of Ulley is that we must also
be prepared for failure. At present, security concerns
mean that the UK has one of the world’s most
secretive regimes in relation to dam inundation.

But this has meant that responders cannot be as
ready to respond as they should be, whether the
breach occurs because of a malicious attack or
natural failure. The Review considers it essential
that LRFs should have the information they need

to undertake effective planning, and to engage fully
with downstream communities. This would bring

the UK into line with other parts of the world, where
evidence suggests that involving the community in
local planning increases awareness and lessens
the risk of fatalities and damage. This should include
identification for the public of evacuation routes and
procedures for the public to follow where destruction
of buildings and loss of life could occur.

“I know we’re not supposed to have the
inundation plans, but | think I've still got
some locked in a cupboard from when we
got them years ago. They might come in
handy if something goes wrong.”

RECOMMENDATION 57: The
Government should provide Local
Resilience Forums with the inundation
maps for both large and small reservoirs
to enable them to assess risks and plan
for contingency, warning and evacuation
and the outline maps be made available
to the public online as part of wider
flood risk information.

RECOMMENDATION 58: The
Government should implement the
legislative changes proposed in the
Environment Agency biennial report on
dam and reservoir safety through the
forthcoming flooding legislation.
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Raising awareness before the
emergency

ES.97 The public need to be aware of a
flooding risk before they can take action to
minimise it. But even being aware of risk may
not be enough — of those we talked to who
actually knew prior to the floods that they were
at risk, relatively few had done anything to
prepare.

ES.98 The public need to be educated about
flood risk. With climate change likely to lead to
more varied weather patterns and a greater risk
of flooding, householders and businesses need
properly consider risks and take precautionary
action in the same way as they do against other
hazards, such as fire.

We were assured that our house wouldn'’t
flood.

When we bought the house in ’99, the
solicitor didn’t tell me it was on a flood plain,
but then you speak to people that lived here
years and know Catcliffe, and the worse
thing they say to you is ‘oh, | could have
told you that’.
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ES.99 Increased risk awareness is important
but it must sit alongside advice on effective
actions to limit the impact of flooding, otherwise
all that may be achieved is a heightened

sense of anxiety and helplessness. During the
summer 2007 floods, the public were confused
by the numerous sources of information
relating to flood mitigation measures, health
advice, and actions to take before and during
flooding. Not only did the multiple sources
mean that people did not know where to look
for advice, but the information given was often
inconsistent. Therefore, the Review believes
that the Government should decide which flood
prevention and mitigation advice is essential
and it should brand this as the definitive advice
via a public information campaign.

ES.100 One powerful step the Government
could take would be to significantly increase
the take-up of flood warning schemes. In our
interim report, we noted the limited participation
and proposed that an ‘op-out’ rather than ‘opt
in” approach should be adopted. Government
accepted the recommendation, but the issue

is not yet resolved. We believe it should be an
urgent priority.

ES.101 A proportion of property owners and
tenants do not even realise that they live on a
floodplain. There is currently no requirement for
people purchasing a property to be informed
about flood risk by estate agents, lawyers or
the previous owner. Vendors, unless asked, do
not have to disclose whether they are aware
of the property ever having flooded. Flood risk
or flood history discovered at an advanced
stage of the purchase process can be costly if
transactions are aborted after money has been
spent by the potential purchasers.

ES.102 Home Information Packs (HIPs) were
introduced in August 2007 and provide house
buyers with some of the information they need
to make an informed choice about a property
they wish to buy. Flood risk from groundwater,
rivers and the coast is not a mandatory search
element of the HIP. The only question asked
on flooding in the HIP relates to surface water
flooding and arises in the mandatory drainage
and water search, which covers the risk of
flooding due to an overloaded public sewer. We
believe this requirement should be extended.
With additional information, purchasers can

ask more inormed questions — not only of the
property owner, but also of the Environment
Agency or local authority — such as what
flood defences exist locally and whether flood
warning is available.

RECOMMENDATION 59: The Risk and
Regulation Advisory Council should
explore how the public can improve
their understanding of community
risks, including those associated with
flooding, and that the Government
should then implement the findings as
appropriate.

RECOMMENDATION 60: The
Government should implement a public
information campaign which draws on a
single definitive set of flood prevention
and mitigation advice for householders
and businesses, and which can be used
by media and the authorities locally and
nationally.

RECOMMENDATION 61: The
Environment Agency should work with
local responders to raise awareness

in flood risk areas and identify a range
of mechanisms to warn the public,
particularly the vulnerable, in response
to flooding.

RECOMMENDATION 62: The
Environment Agency should work
urgently with telecommunications
companies to facilitate the roll-out

of opt-out telephone flood warning
schemes to all homes and businesses
liabile to flooding, including those with
ex-directory numbers.

RECOMMENDATION 63: Flood risk
should be made part of the mandatory
search requirements when people buy
property, and should form part of Home
Information Packs.



Warnings and advice

ES.103 One of the striking lessons about
public warning during the flooding was the
varying impact of information. The public’s
response to the flooding differed according to
whether people were aware of the risks and
able to take action as a consequence. Different
people responded to different kinds of contact.
In some areas telephone warnings worked well,
while in others face-to-face contact was more
effective.

Well if there is an advice line or internet,
there are loads of ways of getting
messages or being able to find information
like a flood line. If there is one, | don’t know.

They send out warnings and you could
come onto the local radio. The internet |
wouldn’t know where to start so it is no
good for elderly people and they are saying
get onto the internet and you will find out.

There was no information from the
Government or any organisation to help you
as old folks. The only thing they tell you is
what’s on TV or in the papers.

ES.104 Door-to-door calls were viewed as
particularly effective and were welcomed

by residents, as also witnessed during
preparations for coastal flooding on the East
Coast in November 2007. This is a simple but
effective method which can be put into effect
quickly while additional warning methods are
explored. The method is already used in a
number of areas, where its effectiveness as

a method of disseminating information before
flooding and once flooding has receded is well
understood. Some LRFs have plans which
utilise resources of the police, other local
community groups and Environment Agency
staff where appropriate.

ES.105 Telephone contact with the authorities
was a key source of information, particularly
for those directly affected. But many people
were passed from organisation to organisation
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when seeking advice. In some instances,

the publicising of several different telephone
lines left people confused about which one to
ring. Nevertheless, there were also success
stories. Members of the public were able to
get the Environment Agency’s Floodline and
other organisations such as Hull and Barnsley
councils set up flood information lines for the
local community. These services made use of
local authority contact centres, which are now
a regular part of service delivery and should be
more widely used during emergencies.

ES.106 Many people were frustrated at
having to access a number of websites to find
information on flood-related issues such as
the disconnection or restoration of electricity
and water supplies, health notices and

flood warnings. Many websites were poorly
constructed or crashed under the volume of
information requests. Some people could not
find the information they needed as they did
not know where to start looking. It would be of
great value if a single website provided links to
all other websites needed for a comprehensive
set of advice on flood-related matters, including
where to go for more specific information and
what to do during the emergency. This could
be the area’s LRF website, with all Category 1
responders linking back to this ‘hub’.
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ES.107 We also note the value of the high
media profile for local leaders, as achieved
by council leaders and Gold Commanders in
a number of areas affected by the floods. For
example, in Doncaster, the elected Mayor’s
high visibility provided reassurance to the

public during the severe flooding which affected

the city in June 2007. In Gloucestershire,

the Gold Commander adopted a similarly
successful high profile, using the media as a
way of communicating advice to the public and

providing visible leadership at the local level. All

local leaders need to play their part in this, and
local authorities should share the load with the
uniformed services.

RECOMMENDATION 64: Local Resilience
Forums should continue to develop
plans for door-knocking, coordinated

by local authorities, to enhance flood
warnings before flooding and to provide
information and assess welfare needs
once flooding has receded.

RECOMMENDATION 65: The Met Office
and Environment Agency should
urgently complete the production of

a sliding scale of options for greater
personalisation of public warning
information, including costs, benefits
and feasibility.

RECOMMENDATION 66: Local authority
contact centres should take the lead in
dealing with general enquiries from the
public during and after major flooding,
redirecting calls to other organisations
when appropriate.

RECOMMENDATION 67: The Cabinet
Office should provide advice to ensure
that all Local Resilience Forums have
effective and linked websites providing
public information before, during and
after an emergency.

RECOMMENDATION 68: Council leaders
and chief executives should play a
prominent role in public reassurance
and advice through the local media
during a flooding emergency, as part of
a coordinated effort overseen by Gold
Commanders.

The role of communities and
individuals

There were 12 and 13 year olds looking
after the old folk of our village and all

of a sudden beans and soup appeared
from nowhere and they were looked after
but it was from our village ourselves no
emergency services.

People in our community went round every
bungalow and collected medications, went
and got prescriptions, fetched them back
and they were visited and kept up to date
but that’s from people in our community no
doctor came.

ES.108 Community action was one of the
most striking impacts of the summer floods.
It has considerable potential for the future.

In a wide area emergency, the authorities are
overwhelmed and people have little choice
other than to help themselves.

ES.109 There are many property level
measures which can be taken — air brick
covers, gates for doors, repositioning of
electrical sockets and boilers. Also, many
people have the option to sign up for warning
schemes such as Flood Warnings Direct. And
we continue to urge people to take the simple
step of preparing their own flood kit.

ES.110 Many communities showed
themselves willing to pull together. Helping
neighbours became second nature, and

we have heard many stories of community
spirit and engagement. So we strongly
endorse the announcements in the National
Security Strategy relating to the promotion
of Community Resilience by government in
partnership with local organisations.

RECOMMENDATION 69: The public
should make up a flood kit — including
personal documents, insurance policy,
emergency contact numbers (including
local council, emergency services and
Floodline), torch, battery or wind-up
radio, mobile phone, rubber gloves, wet
wipes or antibacterial hand gel, first aid
kit and blankets.
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RECOMMENDATION 70: The Government
should establish a programme to
support and encourage individuals and
communities to be better prepared and
more self-reliant during emergencies,
allowing the authorities to focus on those
areas and people in greatest need.

Health and wellbeing

ES.111 The summer 2007 floods had a
significant impact on people’s health and
wellbeing. Many people suffered from illnesses,
ranging from coughs and colds to bronchitis
and heart attacks, and this affected family

life and relationships. Some individuals

have likened their flooding experience to
bereavement, going through similar emotions
such as shock and disbelief, anger, blame
and finally acceptance. Psychological impacts
included increased levels of anxiety during
periods of rainfall,and as a result of temporary
living arrangements, dealing with insurers/
builders and financial difficulties.

ES.112 There were many instances of
individuals, businesses and the voluntary and
community sector receiving inconsistent health
information and support. In some cases, health
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advisors said it was safe to stay in flooded
properties, yet in others families were told to
leave their homes immediately due to health
risks from fungal spores. Builders were unable
to find advice on whether renovating damp
properties posed health risks. Public authorities
and the insurance industry issued conflicting
advice on the removal and disposal of water-
damaged items from houses and businesses.

ES.113 Clear and consistent health advice
needs to be widely available to all people
affected, both during the response and
throughout recovery. The advice should cover
hazards to both physical and mental health.

It should be widely available across a range
of media, such as the internet and in leaflets
available at health centres. Consideration
should also be given to raising health
awareness in advance of an emergency.

ES.114 Our own research work shows that
people affected by the summer floods suffered
illness in large numbers, putting localised strain
on NHS services and causing widespread
absence from work or school. One of the most
significant challenges for responders in future
must be to provide sufficient support. Those
charged with leading recovery locally should
tackle health problems early and minimise the
distress people feel. Getting this right needs
proper monitoring arrangements. National
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NHS reporting systems did not pick up serious
local pressure points. Local Recovery Co-
ordinating Groups need to take this task on,
and redeploy resources accordingly.

I've got a little boy of three. We went to
Scarborough for the day and he won’t go in
the sea because he is scared he was going
to get flooded, it’'s a psychological effect on
the kids.

I've been told that it’s alright to live in a
damp house with children with asthma,
and I've been told [separately] that it’s
dangerous, so who do you trust?

There were kids body surfing in the filthy,
polluted floods, and their parents were just
watching them ... they just didn’t realise the
potential health problems that the floods
brought.

Yeah and that’s when people started with
headaches, sickness, rashes.

ES.115 We have also encountered significant
dissatisfaction with the time it took to dry out
and stabilise properties after extensive flooding.
But evidence shows that there is a continuing
and significant detrimental effect on families’
mental and physical health when they have to
stay out of their homes for months at a time.
Technological improvements can be made to
speed up the process of building recovery, and
these should be urgently pursued.

RECOMMENDATION 71: The Department
of Health and other relevant bodies
should develop a single set of flood-
related health advice for householders
and businesses which should be used
by all organisations nationally and
locally and made available through a
wide range of sources.

RECOMMENDATION 72: Local response
and recovery coordinating groups
should ensure that health and wellbeing
support is readily available to those
affected by flooding based on the advice
developed by the Department of Health.

RECOMMENDATION 73: The
Government, the Association of

British Insurers and other relevant
organisations should work together to
explore any technological or process
improvements that can be made to
speed up the drying out and stabilising
process of building recovery after a
flood.

RECOMMENDATION 74: The monitoring
of the impact of flooding on the health
and wellbeing of people, and actions to
mitigate and manage the effects, should
form a systematic part of the work of
Recovery Coordinating Groups.
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Roles and responsibilities during
recovery

“The role of Government Offices needs
to be defined in relation to response and
recovery...”

“ .. there needs to be as much coherence
and consistency as possible ...”

ES.116 As with the response phase, clarity
over roles and responsibilities is crucial to the
effective management of recovery. Evidence to
the Review shows that recovery arrangements
following the floods generally worked well,
with strong collaborative working between key
government departments and agencies, and
between regional and local bodies. Outcomes
were most successful where there was clear
leadership, where roles and responsibilities
were understood, and where local authorities
worked systematically with communities.
However, there were inconsistencies in the
approaches taken, and in some cases this

reduced the effectiveness of the recovery
phase. The public also perceived differences
in treatment within communities which led in
some cases to annoyance and frustration.

ES.117 Communities and Local Government
was responsible for cross-government delivery
of the flood recovery programme ensuring
that Government departments and other
national and regional bodies had a shared
understanding of policies and priorities, and
that they contributed fully and effectively to
the recovery effort. At the local level, local
authorities are ideally placed to understand
the varied flood recovery needs of different
neighbourhoods within their areas and in
summer 2007 local authorities naturally
understood that they would be looked upon to
play a key leadership role in recovery efforts.
Local Recovery Co-ordination Groups (RCGs)
took up responsibility for recovery as Gold
Commands began to wind down, with the
expectation that they would eventually pass
responsibility over to mainstream programmes.
This clear leadership at the national and local
levels should be the basis for planning for
future emergencies.

ES.118 The events of last summer also
highlighted the benefits to be gained from
local areas working together and sharing best
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practice on the management of recovery work.
RCGs sought advice from authorities who had
dealt with recovery following previous flooding
emergencies. The Review considers that this
experience is valuable and should be captured
and shared with others in the immediate
aftermath of an emergency. National Recovery
Guidance should reflect this, and Government
Offices (GOs) should work with organisations
such as the Local Government Association to
translate this into practice.

ES.119 GOs also have an important role in
co-ordinating cross-area recovery. GOs were
the principal conduit for gathering information
from affected local authorities and relaying

this to central government. Likewise, local
responders used the GOs as the first port of
call for requests for advice or assistance from
central government. This role continued into
the recovery phase. However, there were no
previously established structures in place to
undertake this work, which caused difficulties in
some GOs. This should become an agreed part
of future recovery operations.

RECOMMENDATION 75: For
emergencies spanning more than a
single local authority area, Government
Offices should ensure coherence and
coordination, if necessary, between
recovery operations.

RECOMMENDATION 76: Local
authorities should coordinate a
systematic programme of community
engagemment in their area during the
recovery phase.

RECOMMENDATION 77: National and
local Recovery Co-ordinating Groups
should be established from the outset
of major emergencies and in due course
there should be formal handover from
the crisis machinery.

RECOMMENDATION 78: Aims and
objectives for the recovery phase should
be agreed at the outset by Recovery
Coordinating Groups to provide focus
and enable orderly transition into
mainstream programmes when multi-
agency coordination of recovery is no
longer required.

RECOMMENDATION 79: Government
Offices, in conjunction with the Local
Government Association, should
develop arrangements to provide
advice and support from experienced
organisations to areas dealing

with recovery from severe flooding
emergencies.

RECOMMENDATION 80: All central
government guidance should be
updated to reflect the new arrangements
for recovery and Local Resilience
Forums should plan, train and exercise
on this basis.

Recording and reporting

ES.120 The floods of summer 2007 generated
the requirement for effective information flows
to a wide range of national, regional and local
organisations. Local authority leadership of

the recovery phase meant that they were
tasked with providing information to central
government through GOs. Central government,
in turn, provided information on the overall
recovery position. This created a bureaucratic
burden, particularly for local government.

More attention should be given to agreeing

the criteria, definitions and mechanisms for
reporting in advance, including who needs
information, what information they need and the
format they need it in.



ES.121 One of the main indicators used during
both the response and recovery phases to
measure the scale of damage and speed of
recovery was that of ‘households affected’ —
replaced later by the indicator on ‘households
who are still displaced’. The information was
also used to support the targeting of resources
and actions to maximise their impact.

ES.122 Perhaps most importantly for those
affected, getting people back into their homes
is a very clear signal of progress and of the
effectiveness of the efforts being made by

all those engaged in the recovery phase.
When published, the figures have attracted
wide interest and both government and the

insurance industry have been called to account.

This is necessary — the number of people out
of their homes is a matter for concern and has
remained unacceptably high.

Being forgotten

‘Just because we’re in temporary
accommodation and no one’s in any

real danger, the government and media
have forgotten about us, they think we've
recovered from it when in actual truth, we’re
nowhere near recovering.” (Householder,
Hull)

Number of people still out of homes

Local authorities have estimated that 4,750
households were still out of their homes at
the end of May 2008.
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RECOMMENDATION 81: There should
be an agreed framework, including
definitions and timescales, for local-
central recovery reporting.

RECOMMENDATION 82: Following major
flooding events, the Government should
publish monthly summaries of progress
of the recovery phase, including the
numbers of households still displaced
from all or part of their homes.

Funding for recovery

“Most local authorities do think it prudent
to have adequate reserves, but the extent
of these has to be weighed against the
investment needs for services” — Local
Government Association

ES.123 The total cost of the summer 2007
floods runs into billions of pounds. Damage
caused by the floods affected individuals,
homeowners, farmers and businesses as well
as public buildings and infrastructure such as
schools and roads. Funds to cover the repair
and replacement of goods and property, and
to compensate for loss of business, came from
a number of sources and via an assortment of
funding mechanisms. In some cases people
were happy with the speed of payment and the
amounts given. However, in many cases there
were concerns that advice on funding was
inconsistent and the procedures for obtaining
funds were complex and inflexible.

ES.124 Problems with funding systems were
twofold - some organisations at the local level
had not made proper arrangements to cope
with significant financial shocks, and there was
no coherent pre-agreed system for funding at
the national level. The Review believes that
financial assistance can be revised to improve
speed, simplicity and certainty, and that a new
funding approach could minimise unnecessary
expenditure and maximise value for money
for public finances collectively, rather than for
central or local government alone.

ES.125 Local organisations must prepare
themselves better. Most of the losses incurred
during the summer were insurable, either
through commercial insurance or through
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self-insurance and use of reserves. Local
authorities in particular already have clear
direction to build contingency into their financial
arrangements. As with all other aspects of the
response to emergencies, local organisations
must expect to manage their own problems in
the first instance and only seek support in the
most difficult of circumstances.

ES.126 Emergencies can cause very serious
financial problems. Individual authorities

can face expenditure for which insurance is
unavailable or unreasonably expensive. In

the past, just as during the summer floods,
central government has recognised this
through generous ad hoc funding schemes.
But the temporary and uncertain nature of

this approach undermines efficiency, and
encourages local authorities to over or under-
provide for disasters. The Review believes that
there is a strong argument for a scheme to be
created specifically to fund the capital costs

of recovery from exceptional emergencies
such as the floods of 2007. The new scheme
would receive funding from relevant central
government departments, be delivered through
a single funding gateway and supported by
the work of GOs. Such an arrangement would
end the current piecemeal approach and allow
for more accurate financial planning by local
authorities. Effectively, it would be a form

of public sector self-insurance for the most
serious events.

Hull Flood Recovery Grant

The Flood Recovery Grant Scheme (FRG)
was a new grant scheme established

in June 2007 and administered by CLG
for local authorities. The scheme was
intended to support local flood recovery
work, particularly for people in greatest and
most immediate need. The grant was paid
to lower-tier local authorities on the basis
of the number of households affected by
flooding (those where water entered the
property, not just the grounds).

In Kingston upon Hull, one of the areas
worst affected by the summer floods, £2.7
million has been paid through the FRG
scheme. Some of this money has been
used to pay hardship funds to some of the
worst affected residents in Hull. Elsewhere,
money has been used to provide activities
to support families living in caravans.

RECOMMENDATION 83: Local
authorities should continue to make
arrangements to bear the cost of
recovery for all but the most exceptional
emergencies, and should revisit their
reserves and insurance arrangements in
light of last summer’s floods.

RECOMMENDATION 84: Central
government should have pre-planned
rather than ad-hoc arrangements to
contribute towards the financial burden
of recovery from the most exceptional
emergencies, on a formula basis.



Normalisation and regeneration

The Carlisle floods

“In the immediate aftermath of the floods in
January 2005, Carlisle City Council... knew
that it just wasn’t enough to get the city back
to normal, we had to do much better than

that — so our mantra in the early days became
‘Let’s get Carlisle back to normal — but
better.” Our key task was to oversee the flood
recovery process, but we took the opportunity
at that early stage to use our multi-agency
group in developing a vision for the physical,
social and economic regeneration in Carlisle
and make the case for Carlisle Renaissance.”

(Maggie Mooney, Town Clerk and Chief
Executive, Carlisle City Council)

ES.127 Recovering from the 2007 summer
floods will be a long-term process taking

many months if not years. Determining when
an area has ‘recovered’ depends on the
objectives established at the outset. In some
cases, this will involve returning affected areas
to their previous condition - ‘normalisation’.

In others, the recovery phase will be seen

as the opportunity for long-term economic
development. The Review has found a number
of regeneration programmes which followed
emergencies in the UK and overseas, including
after the Carlisle floods of 2005, the hurricane
and subsequent flooding in New Orleans and
the fire at the Buncefield oil storage depot,
Hemel Hempstead.

ES.128 Evidence to the Review has shown that
most local authorities agree that longer-term
regeneration and economic development should
be considered at an early stage of the recovery
process. But evidence also shows that most
authorities have opted for normalisation rather
than regeneration. This represents a missed
opportunity. So Recovery Co-ordination Groups,
in establishing the aims and objectives for the
recovery phase, must consider the strategic
choice between normalisation and regeneration
of an affected area.
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RECOMMENDATION 85: Local Recovery
Coordination Groups should make

early recommendations to elected local
authority members about longer-term
regeneration and economic development
opportunities.

“...recommendations... should be led
nationally, down through the regions to
the local level, to ensure consistency
and development across the board.
The big question now is whether there
is the political will to enforce these....”
(Emergency Planning Society)

“The report is a terrific foundation to identify
the lessons from the 2007 floods... The
challenge, to ensure we really learn the
lessons, will be to get commitment from
senior government to maintain the pressure
for progress on the recommendations.”
(London First)

ES.129 The recommendations in this

Report are directed towards a range of
government departments and agencies. Lead
amongst these is Defra, as department with
responsibility for flood risk management.
Defra has already shown itself willing to take
on a leadership role, and we understand that
it will co-ordinate both the response to this
Review and the wider programme of change.
The Departmentment has already begun work
on the new National Framework for flooding
emergencies.

ES.130 But a positive approach and
administrative structures are not enough

alone. This programme of work must have
teeth. Defra should set out publicly how the
Government can be held to account and how
progress can be monitored. This work must be
overseen by a top official, with regular reporting
to Defra Ministers and Board.

xli



Learning lessons from the 2007 floods

xlii

ES.131 Defra cannot tackle this job alone. The
issues considered in this Report are many and
varied, and go far beyond Defra’s direct interests.
In order to support Defra, there should be a new
Cabinet Committee to deal with flooding, much
as we have already for terrorism and pandemic
influenza. A Cabinet Committee will provide
clear ministerial leadership across government,
and ensure that other important departments
like CLG, Cabinet Office and BERR play their
part. As a Cabinet Committee, its business will
take precedence within government over other
matters. It is a step which raises the status of
flooding to bring it alongside the other most
serious risks we face.

RECOMMENDATION 86: The
Government should publish an action
plan to implement the recommendations
of this Review, with a Director in Defra
overseeing the programme of delivery
and issuing regular progress updates.

RECOMMENDATION 87: The
Government should establish a Cabinet
Committee with a remit to improve the
country’s ability to deal with flooding
and implement the recommendations of
this Review.

Oversight at the national level

ES.132 The work carried out in government
has to be done together with external
organisations. Just as at the local level,

the multi-agency approach has to be the
cornerstone of improving our ability to deal
with flooding emergencies. However, at
present there is no single body at the centre of
government to make this happen.

ES.133 Key decisions must still sit with
government itself, but local responders and the
private sector need influence and to be more
closely involved. Submissions to the Review
from key external organisations, notably

local government and critical infrastructure
operators, have made this clear. The

creation of a National Resilience Forum, with
representatives of local response organisations
and government, would give the kind of multi-

agency strategic oversight that we believe is
necessary to make the recommendations in
this Report work

ES.134 We have also considered how
delivery should be monitored at a national
level once the Review is shut down. The
Environment, Food and Rural Affairs (EFRA)
Select Committee has followed the progress
of our Review and there has been a sharing of
ideas. We believe the Committee should build
on its own longstanding interests in flood risk
management by reviewing progress against our
recommendations. The Committee will have

a particular interest when the government’s
response and Action Plan are published in

late summer or early autumn. In addition, we
would encourage the Committee to make an
assessment of progress once departments
have had time to undertake some of the more
substantial policy and operational changes.

RECOMMENDATION 88: The
Government should establish a National
Resilience Forum to facilitate national
level multi-agency planning for flooding
and other emergencies.

RECOMMENDATION 89: The EFRA
Select Committee should review
the country’s readiness for dealing
with flooding emergencies and
produce an assessment of progress
in implementation of the Review’s
recommendations after 12 months.



Scrutiny at the local level

In its submission to the Review, Severn

Trent Water, commented on the company’s
experience of attending the Scrutiny Inquiry
conducted by Gloucestershire County Council
following the floods of summer 2007:

“Severn Trent Water has experienced the
benefits [that] attending the Gloucester
Scrutiny enquiry can bring. We have

been able to inform and reassure the
communities we serve by demonstrating
what we as an organisation are doing to
make our networks more resilient and what
contingency arrangements we have in
place to respond to an emergency in their
community.”

ES.135 National and regional oversight must
be matched locally and we consider that

there is a role for scrutiny committees of local
councillors. Overview and Scrutiny committees
are now a well-established feature of local
government. They provide a strong focus for
public interest in key areas of local service
delivery, and ensure that organisations are
held to account publicly. As one step removed
from the service providers, they can consider
the position across the piece. The model is
already used successfully on a national basis to
improve local oversight of NHS services.

ES.136 The wide range of organisations which
have a part to play in reducing the impacts for
future flooding in local areas means that the
scrutiny model is particularly well-suited. Scrutiny
committees have successfully examined the
events of last summer in areas such as East
Riding of Yorkshire, Gloucestershire, Doncaster
and Berkshire, taking evidence from public

and private sector bodies. These have been
most effective where a public report has been
produced, and specific actions identified. Indeed,
the lessons they have identified have provided
useful information for this Review. Full reports

of this kind might only need to be undertaken
from time to time, but an assessment of progress
against actions would have most effect if
published at least annually.

ES.137 The other element of work at the local
level to achieve improvement following flooding
events is internal analysis to learn and share
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lessons. In this respect, there will be a need for
responders to evaluate and share operational
and specialist lessons from the response and
recovery phases and some of the areas under
discussion. Local Resilience Forums will need
to play a role in identifying and implementing
these lessons.

Gloucestershire Scrutiny Inquiry

In the aftermath of the summer floods,
Gloucestershire County Council set up

a Scrutiny Inquiry to look at how the
emergency services, local authorities
and utility companies dealt with the
event. The 11-week inquiry highlighted
several critical local issues of concern,
which included the inadequacy of flood
warning systems, the lack of knowledge
for the county’s drainage system, and the
vulnerabilities of single points of failure
within the county’s critical infrastructure.
Once agreed, the County monitored the
progress of the recommendations at regular
intervals, ensuring that progress can be
systematically checked.

RECOMMENDATION 90: All upper

tier local authorities should establish
Oversight and Scrutiny Committees to
review work by public sector bodies
and essential service providers in order
to manage flood risk, underpinned by

a legal requirement to cooperate and
share information.

RECOMMENDATION 91: Each

Oversight and Scrutiny Committee
should prepare an annual summary of
actions taken locally to manage flood
risk and implement this Review, and
these reports should be public and
reviewed by Government Offices and the
Environment Agency.

RECOMMENDATION 92: Local
Resilience Forums should evaluate and
share lessons from both the response
and recovery phases to inform their
planning for future emergencies.

xliii
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ES.138 The Review is now complete. The
Government will consider our recommendations
and respond. Full details of how to comment

on the issues we address in this Report, or

to access any of the papers (including all the
evidence that was considered), are set out in
Chapter 31 of the main document.



Section 1

Context

This section sets out the context of the report. It contains chapters
which cover:

e asummary of the 2007 flooding; and
e the international context.




Chapter

A summary of the 2007 flooding

This chapter describes the exceptional events that took
place during summer 2007. It contains sections on:

e the weather situation;

o the UK weather forecast;
o flood defences;

e the flooding;

o the effects of the floods on people, businesses,

agriculture and heritage sites;

o the UK situation in June 2008; and

e Kkey dates.

1.1 The floods that struck much of the country
during June and July 2007 were extreme,
affecting hundreds of thousands of people in
England and Wales. It was the most serious
inland flood since 1947.

1.2 In the exceptional events that took place,
13 people lost their lives, approximately 48,000
households and nearly 7,300 businesses were
flooded and billions of pounds of damage was
caused. In Yorkshire and Humberside, the Fire
and Rescue Service launched the “biggest
rescue effort in peacetime Britain”." Across
Gloucestershire, 350,000 people were left
without mains water supply — this was the most
significant loss of essential services since the
Second World War. Other critical infrastructure
was damaged and essential services

including power supplies, transport links and
telecommunications were disrupted.

1.3 The rainfall during June and July 2007
was unprecedented. The severe flooding which
followed came after the wettest ever May to
July period since national records began in
1766. Met Office records show that the total
cumulative rainfall in May, June and July 2007
averaged 395.1mm across England and Wales
— well over double usual levels.

1.4 The exceptionally heavy rain resulted in
two severe and disruptive flooding events; the
first during the week of 20 June and the second
during the week of 18 July. A clear indication

of where the heavy rain fell can be seen in

the maps of precipitation levels for England
and Wales during 24—25 June and 19-20 July
2007, (Figure 1.) This heavy rainfall was the
result of an unusual pattern of weather that can
be attributed to two major causes: the position
of the Polar Front Jet Stream and high North
Atlantic sea surface temperatures.

' General Secretary Matt Wrack, Fire Brigades Union Press Release 28 June 2007
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Figure 1 — Precipitation Levels for England and Wales during 24-25 June and 19-20 July 2007
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The Polar Front Jet Stream

1.5 The Polar Front Jet Stream is a key factor
in the UK’s weather. Found at around 35,000
feet and reaching speeds of 300 miles per hour,
this ribbon of wind is formed by temperature
differences in the upper atmosphere between
cold polar air to the north and warm tropical air
to the south. At this boundary, weather fronts
develop which bring heavy rain and strong
winds. For much of summer 2007, the Jet
Stream was stronger and further south than
normal resulting in many heavy rain-producing
weather systems crossing southern and central
areas of the UK. Figure 2 shows the relative
positions of the Jet Stream in July 2006 and
July 2007 for comparison.

North Atlantic sea surface
temperatures

1.6 The temperatures of the North West
Atlantic Ocean waters were above normal
for much of spring and early summer 2007.
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Consequently the air mass above the ocean
was warmer and held more moisture. When
this air mass was forced to rise as a result

of frontal activity, more rain formed. This rain
fell throughout the spring and culminated in
the main events of 24—-25 June and 19-20
July, as the weather fronts in the slow-moving
depressions passed over the country.

1.7 The Met Office is responsible for
forecasting the weather and issuing National
Severe Weather Warnings, through the
National Severe Weather Warning Service
(NSWWS) to customers when hazardous or
severe weather has the potential to cause
danger to life, or widespread disruption to
communications or transport. The Met Office
works with the Environment Agency to provide
weather forecast and tide warnings and it is the
Environment Agency’s responsibility to issue
river and coastal flood warnings to partners
and the public.

Figure 2 — Relative positions of the Jet Stream in July 2006 and July 2007
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The Met Office forecast

1.8 The levels of rainfall in summer 2007 were
generally well predicted by the Met Office — in
particular, the weather forecasts preceding

the major July flooding were the most detailed
and accurate to date for a major flooding event
in the UK. Nonetheless submissions to the
Review suggest responders found the weather
forecast updates from the Met Office confusing
at times.

1.9 Early warnings giving three days notice of
severe weather were issued to both NSWWS
customers and the public before the two major
flooding events. The early severe weather
warnings were distributed direct to emergency
response organisations via email and fax, and
Met Office Public Weather Service Advisors
around the country worked with responders

to deal with the impact. There was sufficient
lead time for some mitigation plans to be put
in place. Subsequent focused warnings about
the areas at greatest risk of disruption were
provided as confidence in the forecasts grew.

The Environment Agency forecast

1.10 The Environment Agency forecast flood
levels and issued warnings relatively accurately.
However, problems arose in four of eight
Environment Agency regions across England
and Wales affected by the floods.

The Thames region

1.11 In the Thames region, the Environment
Agency’s rainfall runoff forecasting model for
the Thames and its tributaries worked well and
the magnitude (but not the timing) of the event
was well forecast. However, on the mornings of
21 and 25 July the Regional Telemetry System
partially failed, thus providing no data to the
National Flood Forecasting System (NFFS).

A total of 24 telemetry outstations out of 632

(4 per cent) experienced some kind of failure
during the event, while in other cases poorly
configured outstations caused unnecessary
alarm errors. On one site, due to a river alarm
that failed, a flood warning was issued two
hours after flooding had commenced. In total,
448 out of 1,925 (23 per cent) properties in the
region affected by main river flooding were in
areas that did not receive a warning in time.
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The Midlands region

1.12 In the Midlands, a small number of the
Environment Agency’s river level gauges
reached their recordable limit, were inundated
by flood waters or lost power, while others
were inaccessible due to the extreme flood
conditions and could not therefore be read. The
rapid water level rise on some watercourses
meant that it was not possible to give warnings
two hours in advance. On two occasions,

flood warnings were issued after flooding had
already occurred.

The North-East region

1.13 In a number of locations in the North
East, warnings were received after surface
water flooding had already affected properties.
The absence of high-resolution rainfall radar
coverage across the whole of the North-East
region limited the potential to predict rainfall
and forecast flooding.

The Anglian region

1.14 In the Anglian region, a number of flood
warnings and severe flood warnings were
issued in areas that did not experience any
significant flooding, which suggests that some
warning thresholds were set too low. The NFFS
was not operational in the Anglian region at
the time, and this limited the warning service
available. Existing forecasting models and
tools had generally been calibrated against
winter flood events, presenting challenges in
predicting flood peak travel times during the
summer floods.

1.15 The majority of flood defences, both those
on rivers and those against coastal surges, are
maintained by the Environment Agency. Others
are maintained by local authorities, internal
drainage boards, businesses and individuals.
These defences are typically designed to
withstand an event with an annual 1 in 100
chance of occurring.
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1.16 In England and Wales, during the floods
of June and July 2007, 9 per cent (1,016 km)
of man-made raised flood defences were put to
the test. However, due to the scale of the event
approximately 50 per cent (525 km) of the
raised flood defences were overtopped by the
sheer volume of water.2

1.17 Overall, the defences held up well with
less than 0.2 per cent of the total defences
failing physically, breaking down or failing

to operate as expected. The failure of these
defences did not significantly affect the overall
level of flooding due to overtopping and the
magnitude of the event.

1.18 Flooding occurs from a number of
sources. River (fluvial) flooding occurs as a
result of water overflowing from river channels,
surface water (pluvial) flooding when
natural and man-made drainage systems have
insufficient capacity to deal with the volume of
rainfall, groundwater flooding when the level
of water underground rises above its natural
surface and coastal flooding when the sea
level rises above the level of coastal land.

1.19 The events of the summer were
characterised by fluvial and pluvial flooding:
rivers flooded surrounding areas and, following
the exceptionally high rainfall, there was direct
flooding of areas with insufficient drainage
capacity.

Fluvial flooding

1.20 The two key factors in fluvial or river
flooding are:

o the volume of rainfall; and

e the capacity of the ground and rivers to
absorb and transport the water.

1.21 In a typical summer, river, groundwater
and soil moisture levels are usually low,
providing capacity to absorb heavy rainfall and
reducing the likelihood of flooding. However,
in May and early June 2007, the weather was

2 Environment Agency update on failed assets May 2008

particularly wet, so river, groundwater and soil
moisture levels were already high when the
intense rain fell in June and July, exacerbating
the flooding.

Pluvial flooding

1.22 The critical factors for pluvial or surface
water flooding are:

e the volume of rainfall;
e where it falls; and

e its intensity.

1.23 In urban areas, sudden and intense
rainfall cannot drain away as quickly as it can in
rural areas where the soil is exposed. Due to its
nature, surface water flooding is hard to predict
and the scope for providing warnings is limited.
Significant flooding occurred in areas that had
not previously flooded because of this.

The Environment Agency figures

1.24 In our interim report we attributed a

third of the flooding to main river flooding or a
combination of main river and surface water
and two thirds of the flooding to inadequacies in
surface water drainage systems. These figures
were obtained from the Environment Agency
but have since been questioned.

1.25 The Environment Agency figure was
calculated by subtracting the number of
properties definitively flooded, in whole or in
part, from main rivers from the total number of
properties flooded. The number of properties
therefore quoted as flooded from surface
water included flooding from a wide range of
sources that were not main rivers, for example
ditches and groundwater. More importantly, this
figure included properties flooded by sewers
and drains which could not discharge properly
because many urban river channels ran

close to full (without overtopping). Integrated
modelling has shown that where river channels
run close to full, the capacity of surface

water sewerage outfalls and potentially other
drainage outfalls is significantly affected.



1.26 Many of the properties included by the
Environment Agency in their ‘surface water
flooding’ category actually flooded from a
combination of factors. Unfortunately, due to
the way that the data was collected, the two-
thirds figure quoted cannot be further clarified.
Nevertheless, surface water flooding was a
major issue in the events of last summer and
will remain a significant problem in the future.

The June event

1.27 Heavy rainfall from severe thunderstorms
affected much of northern England on 14-15
June. Whilst this caused comparatively little
flooding itself, it did saturate the ground. This
amplified the impact of heavy rain on 24-25
June, after which the weather remained
unsettled and wet until the end of the month.

1.28 The heaviest rain in June occurred

in Yorkshire, Humberside, Lincolnshire,
Derbyshire and Worcestershire. Four times

the average June rainfall fell in places on the
North York Moors and in the South Pennines. In
Hull, 8,600 homes (20,000 people) and 1,300
businesses were flooded as a result of the city’s
drainage network being overwhelmed by heavy
and prolonged rain. In Sheffield, the Neepsend
electricity substation was shut down with the
loss of power to 40,000 people. Over 1,000
people were evacuated from villages near the
Ulley reservoir dam near Rotherham after a
torrent of water caused significant structural
damage to the dam. This led to the M1 being
closed for 40 hours as a precaution.

1.29 The second main flooding event was due
to exceptionally heavy rainfall on 19-20 July,
with a slow moving depression centred over
south-east England moving northwards during
the day. The flooding was exacerbated once
again because the ground was still saturated
from the previous month’s rain.

1.30 The heaviest rain in July occurred in
Warwickshire, Worcestershire, Gloucestershire,
Herefordshire, Shropshire and Oxfordshire.
There was nearly four times the July average
rainfall in the Malverns and the Cotswolds.
Tewkesbury was particularly hard-hit with
Severn Trent Water’s Mythe water treatment
works flooding. This left 350,000 people
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without mains water supply for over two weeks.
Around 10,000 people were left stranded on
the M5 and surrounding roads as drivers were
forced to abandon cars, and 500 people were
stranded at Gloucester railway station as the
railway network failed.

1.31 The Fire and Rescue Service, the Armed
Forces, the Environment Agency and the
National Grid erected temporary defences at
Walham electricity substation, which saved it
from flooding and helped protect the power
supply to 500,000 people in Gloucestershire
and South Wales. However the Castle Meads
electricity substation was shut down whilst
temporary defences were put in place, which
left 42,000 people without power in Gloucester
for up to 24 hours.

The effects on people

1.32 The Review commissioned qualitative
research, carried out in October 2007, to look
into the effects of the floods on individuals. The
Review also commissioned qualitative research,
carried out in April 2008, to look at the health
impacts of the floods and the performance of
the insurance industry. Both pieces of research
were carried out by the independent research
agency GfK NOP Social Research and the full
reports are available for download from the
Review website:
www.cabinetoffice.gov.uk/thepittreview.

1.33 The scale and speed of the floods in
summer 2007 came as a shock. Even if people
were aware that heavy rain was forecast, they
did not expect it to affect them, and certainly
not so seriously. Most people had never
experienced flooding like this before and did
not know how to react — what preventative
steps to take or who to call for help.

1.34 Some did take steps to protect their
property, moving their possessions upstairs

or attempting to prevent water ingress. Many
people were forced to evacuate their homes,
either staying with friends or relatives or

being transferred to rest centres or temporary
accommodation. This caused fear and distress
as people worried that their homes would be
damaged further by the flooding or targetted by
opportunist thieves in their absence.
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1.35 After the flood, many people were unable
to return home and disrupted living patterns led
to family and personal stress. Some families
who did return home were confined to using
only the upper floors, while others moved into
caravans located on their driveways.

1.36 The loss of water and power supplies
caused feelings of fear and helplessness.
Where water supplies were lost, bowsers and
bottled water were made available in various
locations. But it was difficult for vulnerable
people and those without transport or enough
physical strength to collect the water and take
it back to their homes. Scarcity of water caused
arguments and tension in local communities. In
addition, the loss of power meant people could
not get information from television, mains radio
and the internet. It also prevented people from
communicating with others, as many modern
landlines and mobile telephones require power
to charge batteries.

1.37 Walls and floors were soaked, and

the mud, silt and sewage carried by the
flood waters caused considerable damage
to people’s homes. In addition, there were
reports that contamination resulted in a
continuous bad odour as well as infestations
of rats, mosquitoes and flies. People also
reported physical health problems, including
diarrhoea, asthma, sore throats, cold sores
and bad chests, all of which may have resulted
from the damp living conditions and overall
contamination of their homes.

1.38 Presented with one of their biggest ever
challenges, insurers responded quickly to the
events, implementing major crisis measures to
respond to the overwhelming demand. In the
majority of cases people were dealt with quickly
and efficiently by their insurer and loss adjustor.
There were incidents, however, where it took
several days for customers to be able to make
contact with their insurer and even longer for
their loss adjustor to contact them. Loss
adjustors are a crucial first step in the claims
process and in some cases initial lack of
availability delayed the clean-up process. Many
people were uninsured and for them, after the
flooding, advice on where to start and what to do
was less easily available. They did however
receive a limited amount of money for repairs
and support through public funds including

grants from local authorities and the Department
of Work and Pensions (DWP), as well as support
from the voluntary and community sector.

The effects on businesses

1.39 Many businesses suffered flooded sales
premises, together with damage to stock and
equipment. In addition, the loss of power

and communications led to missed orders
and enquiries. It took considerable time for
many businesses to get back to normal, as
there were delays caused by paperwork that
had been lost in the flooding, which led to
problems making insurance claims, tracing
orders or filling in tax returns. Businesses in
the tourism and leisure sector suffered with
fewer customers and lost revenue. Some
hotels benefited from people displaced by the
floods, demand for takeaways increased with
people unable to cook and building firms were
inundated as the recovery process began.

1.40 All the Regional Development Agencies
(RDAs) affected by the flooding of June

and July put in place specific flood recovery
schemes for small to medium enterprises.
These schemes have usually taken the form
of a grant of up to £2,500. In total RDAs have
currently committed over £11 million in support
for businesses affected by the floods.

1.41 Months after the summer floods, many
thousands were still experiencing inconvenient
disruption to their everyday lives. Many families
were forced to spend the Christmas holidays

in temporary accommodation; hundreds of
school children in some of the worst affected
regions were still being taught in temporary
classrooms; and businesses were still far from
fully recovered and trading at pre-flood levels.

The effects on agriculture

1.42 The most significant impact on the
farming sector was in respect of crop losses.
In some cases, agricultural land floods either
by design or as a result of a typical winter
weather event. However, as the flooding
occurred in the summer months, the impact
was magnified as growing crops are more
vulnerable. Approximately 42,000 hectares of
agricultural land across England flooded last
summer, slightly over 0.5 per cent of the total
area. Of this, 15,600 hectares were grassland



(including grazing, hay and silage fields) and
arable and fodder crops made up the remaining
26,300 hectares.® Due to the relatively small
area affected, there was no noticeable effect on
UK food prices.

1.43 It is estimated that the number of farms
affected was between 2,600 and 5,000. Taking
into account that some crops from flooded
fields were lost entirely, whereas others could
be salvaged, albeit with a potential reduced
yield and quality, total losses are estimated at
£11.2 million. This equates to average losses of
between £2,670 and £6,675 per farm although
the Review has heard of large variations, from
minimal losses to over £500,000. Typically
damage to growing crops is uninsurable and
with average farm incomes per head in 2007 at
£13,349,* some farms are likely to have been
severely affected.

1.44 Dairy and livestock farmers also faced

a number of problems during and after the
flooding. In some cases they had to save their
animals from drowning or prevent them from
drinking contaminated water. Livestock was
lost: a reported 1,000 sheep were killed in
Staffordshire and several thousand chickens
drowned in Lincolnshire. Dairy and livestock
farms suffered from loss of grazing and forage
crops, creating additional expenditure on
animal feed as well as affecting growth rates
and milk production.

1.45 To date, there is no accurate assessment
of the overall economic impact of the floods on
agriculture but with indirect costs such as land
reinstatement, the effect of interrupted crop
rotations, additional management time and
cashflow/finance issues factored in, it is likely
to be in the region of tens of millions of pounds,
and well beyond the support available through
government funds and insurance.

The effects on heritage sites

1.46 English Heritage and National Trust visitor
attractions were significantly affected by the
floods of last summer, as well as numerous
World Heritage Sites, suffering both physical
damage and lost revenue. World Heritage Sites
affected included Birdoswald Roman Fort (part
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of the Hadrian’s Wall Site), Fountains Abbey,
Ironbridge Gorge, Derwent Valley Mills and
Blenheim Palace. Many listed properties were
also affected.

1.47 One year on from the 2007 summer floods,
communities are still recovering and are not
likely to be back to normal for many months to
come. Figures from the Association of British
Insurers (ABI) show that there were at least
180,000 claims (130,000 home, 30,000 business
and 20,000 motor) following last summer’s
floods. By the beginning of June 2008, the ABI
estimated that over 90 per cent of all claimants
had received at least an interim payment.

1.48 The percentage of domestic claims that
have been settled is steadily increasing, up
from 42 per cent in mid-December 2007 to
60 per cent in mid-February 2008. At the end
of March 2008, the ABI estimated that 71 per
cent of domestic claims and 40 per cent of
business claims had been settled in full.

1.49 Approximately 14,500 households were
provided with alternative accommodation

by insurers. At the end of May 2008, local
authorities estimated that 4,750 households
were still not back in their homes. The ABI
predict that 96 per cent of policyholders who
moved to alternative accomodation will have
moved back in by the summer of 2008.

1.50 Funding of up to £87 million has been
made available by various government
departments and agencies to assist the
affected regions and help those in greatest
need. This includes funding for schools,
transport and businesses.

1.51 In addition to this, the European
Commission has granted European Union
Solidarity Fund aid to the UK with a net value
of £31 million to help deal with the damage
caused by the floods. The new fund will be
made available to local authorities, police
authorities and fire and rescue services to
offset costs incurred in dealing with the 2007
floods and their knock-on effects.

3 Impact of 2007 summer floods on agriculture, ADAS (FINAL) Food and Farming Group, Defra January 2008

4 www.defra.gov.uk/news/2008/080131d.htm
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1.52 One year on, many people continue to
suffer the long-term disruption that the summer
floods of 2007 caused. Some areas are still
recovering from the floods and as recent flood
events in Oxfordshire and Somerset show the
threat of flooding remains an ever-present
danger to individuals and communities in the
UK. It is recognised that, although many aspects
of the response to last summer’s floods were
positive, there are lessons to be learnt to improve
the way we deal with flooding in the future.

e 14 — 19 June: Met office issues Flash
Warnings of Severe Weather (heavy
rain) associated with thunderstorms,
severe thunderstorms strike and flooding
is reported in Northamptonshire, West
Midlands, Staffordshire, Herefordshire,
Worcestershire and Yorkshire.
One man dies after being swept away
by a bursting river in North Yorkshire.
Evacuations take place in all areas from
homes and schools but blocked roads and
disrupted rail services leave people stranded
and hamper rescue efforts.

e 21 June: Overnight rain causes floods in
Boscastle, three years after record floods hit
the village.

e 22 June: Met Office issues Early Warning of
Severe Weather.

e 23 June: Ingham rainfall radar station in
Lincolnshire is hit by lightning and put out of
action. Ingham provides rainfall information
for eastern and north eastern England.

e 24 — 28 June: Flooding is reported in East
Anglia, Staffordshire, Lincolnshire,
Nottinghamshire, Shropshire, Worcestershire
and Yorkshire. Torrential rain causes surface
water flooding in Hull, a result of the city’s
drainage network being totally overwhelmed,
leaving 30,000 people homeless. In Yorkshire
and Humberside the fire brigade launch the
“biggest rescue effort in peacetime Britain”.
Neepsend electricity substation is inundated
and shut down with a loss of power to around
40,000 people around Sheffield. One man
dies while attempting to clear debris from a
manhole in Hessle. Elsewhere there are
another three flood-related fatalities. Around
1,000 people are evacuated from villages
near the Ulley reservoir dam, after a torrent of

water caused significant structural damage.
This led to the M1 being closed for 40 hours
as a precaution.

28 June: Home Office figures show that
3,500 people have been rescued from
flooded homes and a further 4,000 call-
outs were made by the fire, ambulance and
police services.

2 July: The Department for Environment
Food and Rural Affairs (Defra) announces
an increase in funds for flood protection to
£800 million by 2010/11.

3 July: Forecasters warn of treacherous
weather for the rest of July.

7 July: Gordon Brown visits flood victims

in Yorkshire. He announces a £14 million
support package for the areas affected by
the recent floods as well as changes to the
Bellwin scheme to make it easier for local
councils to claim back additional costs from
the government. In the support package,
£10 million will go to local authorities in flood
hit areas to support the work that they and
other organisations are already doing to help
recovery, £3 million from the Department for
Transport to help with the cost of repairing
roads and bridges; and a contingency
reserve of £1 million that may be drawn
upon as needed by the Department for Work
and Pensions. ABI estimates the damage
from the floods at £1.5 billion.

12 July: Secretary of State for Environment

Food and Rural Affairs in a statement to the
House of Commons announces there will be
an independent review into the floods.

13 July: Communities and Local
Government (CLG) release initial payments
of £8 million as part of the Government’s
support package.

14 July: Met Office issues a Severe Weather
Warning of 50mm rain in some parts of the
country for the day.

16 July: Met Office predicts heavy rain,
thunderstorms and even tornadoes, as strong
winds and low pressure sweeps across
England. The Environment Agency issues
severe weather warnings in the north-east.
Much of Yorkshire and parts of north-east
England are already saturated from the
previous rain in June.



e 17 — 19 July: The Met Office issues an

Early Warning of Severe Weather, tropical
storms, mini tornadoes and torrential rain hit
parts of England causing flooding and leave
hundreds of people stranded.

20 — 22 July: Flooding reported across
Gloucestershire, Buckinghamshire,
Oxfordshire, Worcestershire, West Midlands
and Warwickshire. Overnight on the 20/21
up to 10,000 people are left stranded on

the M5 as drivers are forced to abandon
cars. 500 people are stranded at Gloucester
railway station as the railway network fails.
Rest centres are set up for 2000 people
unable to get home. In total 6,000 people
stay in 10 rest centres overnight. A further
£2 million of the Flood Recovery Grant is
allocated.

22 — 23 July: Further flooding is reported in
Herefordshire. Oxfordshire. Gloucestershire
and in particular Tewkesbury, Gloucester
and Oxford. Severn Trent Water’s Mythe
water treatment works in Tewkesbury is
flooded leaving 350,000 without water for
over two weeks. The fire and rescue service,
the Armed Forces, the Environment Agency
and the National Grid erect temporary
defences at Walham electricity substation
saving it from flooding and protecting
500,000 people from losing power. Central
Networks’ Castle Meads electricity substation
is shut down; this leaves 42,000 people
without power.

24 July: CLG announces a further

£10 million to supplement the existing flood
recovery grant made available to local
authorities. Over 1 million litres of water
have been distributed in Gloucestershire.

A further 700 bowsers are also placed in
priority areas in the county. The Red Cross
launches its National Floods Appeal.

25 July: Flooding hits the Thames region
and evacuations take place in Oxford. The
Chancellor of the Exchequer announces a
package of measures for individuals and
businesses affected by severe flooding
bringing forward legislation that will allow

the Commissioners of HM Revenue and
Customs (HMRC) to waive interest and
surcharges on tax paid late due to the floods.

A summary of the 2007 flooding

26 — 27 July: A heavy downpour of rain
falls across England, causing localised
flooding in Gloucestershire. A father and
son are found dead at Tewkesbury Rugby
club. They were attempting to pump water
out of the premises, but were overcome by
fumes from the pump. A further 2.5 million
litres of bottled water are distributed, with
over 1,000 bowsers now put out across
Gloucestershire.

27 July: Department for Children Schools
and Families (DCSF) announce they are
providing £10 million funding designed to
cover short term costs incurred in getting
children back into schools by the start

of term.

7 August: Water supply fully restored in
Gloucestershire.

8 August: Sir Michael Pitt is appointed by the
Secretary of State for the Environment, Food
and Rural Affairs to chair an independent

review into the floods of June and July 2007.

10 August: DCSF announce a £4 million
funding package for schools and children’s
services in areas affected by the July floods.

14 August: Department for Culture Media
and Sport (DCMS) announce a £1 million
cash injection to promote tourism, rural
destinations and visitor attractions.

16 August: £6.2 million was allocated under
new flood recovery scheme announced from
the July floods.

20 August: The Government submitted an
application to the European Union Solidarity
Fund (EUSF), requesting help in meeting the
uninsurable costs of the floods.

24 August: a further £1.2 million was
allocated from the flood recovery scheme.

5 October: The Red Cross begin making
grants to local authorities and charities from
its National Floods Appeal to support people
affected by the floods.

10 October: The first EFRA select committee
hearing.

11
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10 December: CLG announce that the

EU propose to grant EUSF aid totalling
€162.388 million to help deal with damage
caused by floods in England, Northern
Ireland and Wales in June and July. The
exchange rate was fixed at the rate at the
time of application, so it is expected to
equate to around £110 million (with a net
value of £31 million).

17 December: The Pitt Review launch
an interim report of initial findings on the
lessons to be learnt from last summers
floods.

31 January: A further £1 million was released
to the 9 Local Authorities with a large number
of households still displaced from the flood
recovery scheme.

4 March: An additional chapter to the Interim
Report, covering the recovery phase, is
published.

17 March: Sir Ken Knight, the Government’s
Chief Fire and Rescue Adviser, publishes the
final report on his review of the operational
response and role of the Fire and Rescue
Service during national flooding incidents.

6 May: The Government announces it is
able to set up a Restoration Fund of almost
£31 million for English local authorities
affected by the floods to support their
continued efforts to rebuild their communities
because of the success of the UK in bidding
for the EUSF.

7 May: Environment, Food and Rural Affairs
Committee publish report on Flooding.

25 June: Pitt Review published.









Chapter

The international context

Alongside evidence from the events of the summer and
discussion of the wider UK context, the Review has
also considered international best practice. This chapter
explores how selected countries deal with the risk and
impact of flooding. It contains sections on:

e managing flood risk;

e raising public awareness of flooding; and
e reducing the disruption on critical infrastructure.

2.1 The summer floods of 2007 were a
dramatic reminder of just how vulnerable the
country is to major flooding. But our experience
was by no means unique. To put the events
into context, during 2007 there were over 200
major floods worldwide, affecting over 180
million people. The human cost of all the floods
in 2007 was more than 8,000 deaths and

over $23 billion worth of damage.' But even
against that dramatic back-drop, the floods that
devastated England last year ranked as the
most costly flood in the world in 2007.

2.2 Flooding affects countries in different ways
depending on climate, governmental structures
and socio-economic conditions. The causes
and types of flooding may differ for each
country — for example, Canada and the United
States face flooding from ice thaws, while
countries such as Burma or Bangladesh face
seasonal monsoon winds which bring massive

rainfall. The Review has found that all countries
face similar issues and problems, such as
raising risk awareness, adaptation to climate
change and the use of flood defences.

2.3 Countries are also reaching similar
conclusions on how to deal with flooding, such
as moving towards risk-based approaches

to flood management, the need for better
information sharing, and better warning

and forecasting procedures. Seeing these
approaches being taken internationally is an
indication that countries can often learn from
one another.

2.4 Since the interim report we have
considered how other countries are dealing
with the issues addressed by the Review. This
has taken the form of a series of visits to the
Netherlands, France, Sweden and the United
States, as well as desk-based research. This
international evidence forms an important part
of our evidence base.

' Figures from the Centre for Research on the Epidemiology of Disasters, Université Catholique de Louvain,

at www.cred.be
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Climate change: a global challenge

2.5 The Review has found strong evidence
that concerns about climate change are driving
significant reform in flood risk management
and related areas. Evidence of how seriously
the international community is taking this
includes the formation of the United Nations
Intergovernmental Panel on Climate Change
(IPCC) to evaluate the impact of climate
change and provide advice to governments.

2.6 In the UK, both the Foresight Future
Flooding report (2004) and the Stern Review
(2006) have been internationally recognised as

credible studies looking into climate change.
Other countries such as Sweden, Iceland and
Germany are taking similar steps in researching
the effects and consequences of climate
change on their own population and economy.?
The Review recognises the importance of
informing everyone — from the government

to the general public — of the seriousness of
climate change and its impact on everyday life.
Some governments are still hesitant because
the nature and pace of climate change is
uncertain but, as the Swedish government
report Sweden Facing Climate Change (2007)
states, there is sufficiently robust information
for governments to start adapting to climate
change at once.

Sweden Facing Climate Change report, 2007

The Swedish Government’s report Sweden Facing Climate Change (2007) evaluated the
implications of possible climate change scenarios at the regional and local level, including

an estimation of the costs. It addressed how the government should plan for the impact that
climate change will have on Sweden, considered roles and responsibilities for government and
authorities, as well as the impact climate change will bring in terms of economic development,
agriculture, national infrastructure, communication, transport, tourism, the environment and

human health.

The Swedish report reinforced the key message that climate change will have a dramatic impact
on the country unless there is swift action from the government to adapt. The report stated

that climate change will mean rising temperatures, causing dramatic changes in the weather,
with more serious seasonal precipitation and more intensive torrential rain. This will increase
flooding of lakes and watercourses, and threaten coastal settlements as well as towns and
cities in low-lying areas. The increased frequency of flooding will have a considerable impact

on buildings and critical infrastructure, such as dams; put a greater strain on existing drainage
systems; and increase the chances of landslides. Small changes in seasonal differences will
have a considerable impact on ecosystems and the biodiversity of natural habitats. The quality
of Sweden’s drinking water will be affected by increased flooding; there will be greater chances
of chemical and microbial pollution; the increased frequency of flooding will threaten lives,
particularly the vulnerable; and there will be an increased risk of water-borne diseases. Any
predicted benefits from climate change will be heavily outweighed by the serious consequences

from it.

While the scenarios in the report do not necessarily apply to countries other than Sweden, it does
show the impact climate change could have on daily lives. For governments, it shows the need to
adapt to climate change soon, the need for greater research into the effects of climate change on
their country, and the need to improve current infrastructure to cope. For individuals, the report
highlights the risks they will face from more frequent flooding, the individual costs involved from
energy consumption and the impact on human health.

2 The Swedish Government’'s Sweden Facing Climate Change report, 2007; the Icelandic Government’s Climate Change
Strategy, 2007; and the German Government report Taking Action Against Global Warming, 2007



Flood insurance

2.7 In the UK, flood insurance is usually
provided as part of business and household
insurance. Generally, this is not the case
internationally. Other countries approach flood
insurance differently and, while they may not
necessarily apply directly to the UK-context,
there are some issues which are of interest.

2.8 The immense economic losses following
recent major flooding across the world have
highlighted the need for proper financial
arrangements to insure against losses. For
example, damage from the central European
floods in 2002 is estimated to have cost

€18 billion,® of which only €3 billion was

borne by private insurers. This resulted in the
governments of the countries affected, such as
Germany and Austria, bearing the majority of
the costs. The European Union Solidarity Fund
was in part created to address the burden EU
member states were carrying in the event of a
major natural disaster.

2.9 The insurance industry is best placed to
cope and deal with flooding when flood cover
is included in basic insurance policies. In
many countries around the world, the failure
to adopt this approach has led to low uptake.
Flood insurance is widely available, but is
usually offered as an extension of an existing
policy, such as fire policy. Low penetration of
flood insurance can be explained by the fact
that customers deem the extra cover to be too
expensive, as is the case in Canada, or that
there simply is no need for extra flood coverage
because there is an expectation that the state
will provide financial assistance, as in ltaly or
Germany.*

2.10 A common strategy for increasing
uptake of flood insurance is through outreach
programmes and media campaigns, including
campaigns targeting younger generations,
which help raise awareness and encourage
people to become more resilient and better
prepared for flooding. The Review has found

The international context

that countries such as the Netherlands and

the United States are addressing the need to
ensure more people are aware of the risks they
are facing from flooding. Outreach programmes
such as FloodSmart® in the United States form
an important tool to change behaviour and
encourage personal responsibility. Through
leafleting, poster and radio campaigns,
FloodSmart highlights the risk people face, and
the economic and emotional impact of flooding.
It has helped gradually to increase the number
purchasing flood insurance in the US.

2.11 Other countries also recognise the
importance of proper schemes to provide
insurance coverage for low-income sections
of society. In France, where flood insurance
take-up is high, anyone who purchases car,
home or business insurance is automatically
covered for all natural disasters through a
uniform surcharge. This has made insurance
more affordable for the poorest living in areas
at risk of flooding, who might otherwise have
been excluded from flood insurance schemes
simply because the premiums would have been
too great a burden.

2.12 Considering flooding as one among
many natural disasters provides a potential
solution to some of the problems countries
face in providing flood insurance cover for
the vulnerable and poor, and in spreading the
risk among policy-holders. However, setting
the right premium to make the insurance
programme sustainable has been one of the
problems the French system has faced. Since
its creation in 1982, it has had to be raised
several times. Originally the premium was
set at 9 per cent but has subsequently risen
to 12 per cent, reflecting the increasing costs
associated with some of the major disasters
that have affected the country, such as the
2001 floods in north-west and central France.
The French government has also had to
make several injections of funds to make up
shortfalls.

3 Munich Re, Annual Review: Natural Catastrophes 2002, 2003
4 Swiss Re, Floods — An Insurable Risk? A Market Survey, 1998
5 The FloodSmart scheme is sponsored by the National Flood Insurance Program (NFIP).

17



Learning lessons from the 2007 floods

Flood defence vast engineering flood defences such as the
Deltaworks project, the concern is whether
expensive flood defences are sustainable in the
face of the challenge posed by climate change.
The maintenance costs of the existing defences
are increasing and the construction of new
defences will also have to be funded.

2.13 Evidence from overseas shows that flood
risk management needs to move on from hard
defences to softer approaches. Hard defence
structures have proven successful abroad, but
questions are being raised about escalating
costs in a changing climate. In the Netherlands,
which has a strong tradition of investing in

Deltaworks project, the Netherlands

The Deltaworks project is a series of large dams, sluices and storm barriers, built to protect the
Netherlands from flooding. After the devastating North Sea floods in 1953, which killed 1,835
people in the Netherlands alone, it has successfully protected the country from major flooding
since the first storm barrier was completed in 1958. It is an example of the great lengths the
Dutch government goes to defend the country from one of its biggest natural threats.

To understand why the Dutch government puts such massive investment into flood defences, we
have to understand the scale of the risk that the Netherlands has always faced. Over two-thirds
of the country is below sea level and some 90 per cent of its economic assets are under threat
from flooding. The main rivers, the Rhine and Meuse, are far larger than those found in the UK,
and the Netherlands effectively acts as the drainage basin for much of the water flowing from
Germany, France, Belgium and Switzerland. In response to the scale of the problem, the Dutch
government has invested heavily in flood defences to a very high standard — up to 1 in 10,000
year events for the central regions of the country. Whilst primarily built to defend the country from
flooding, the Deltaworks project has also resulted in other benefits such as improved freshwater
supply for agriculture, better transport links for business and thriving nature reserves.

The Dutch are realising the extent to which huge investment is required to maintain the
Deltaworks project, particularly in light of future climate change predictions. Under current
thinking, it is predicted that the dykes will have to be raised to mitigate the effects of rising sea
levels and the dams will have to be closed more often in the future. This will result in a greater
cost burden for maintaining the existing flood defence projects, which in turn will also have a
knock-on effect on the costs of new defences. Dutch officials have told the Review that there is
a concern as to how sustainable such projects are, and that the government is looking at risk-
based measures to protect the country that will include use of flood mitigation techniques other
than hard flood defences and raising public awareness and preparedness for flooding.

18



2.14 Alternatives to hard flood defence
structures include approaches such as
expanding river capacity in the Room for the
River® project in the Netherlands. The Dutch
are recognising that greater consideration
should be given to moving away from simply
raising dykes and hard defences, and towards
increasing the capacity of rivers to cope with
greater volumes of water. Although many

of these alternative approaches are highly
engineered and the Room for the River project
still requires investment of over €2 billion,

the Dutch government hope that the project
will be sustainable and that working with
natural processes will bring benefits including
improving the quality of the environment of the
river basin and building better capacity to cope
with predicted climate changes.

Housing, land use and planning

2.15 Other countries have recognised that

the problems caused by flooding and climate
change are exacerbated by changes in land
use. Increasing populations and expanding
urbanisation have led to the hardening over

of natural surfaces through paving and
construction. The central European floods in
2002, which affected parts of Germany, Austria
and the Czech Republic, have been partly
attributed to urbanisation and the resulting
increase in direct surface runoff into rivers.”
The European Union recognises that building
on flood plains has reduced natural absorption
rates and increasing flooding incidences,?

but European countries are by no means the
only ones to acknowledge this. In fact, many
studies across the world have found a direct
correlation between urbanisation and increased
river flows.®

2.16 Local and national governments play a
central role in flood risk management.

The international context

Legislative frameworks on building and planning
are decided by the national government, but
most planning decisions are exercised by local
authorities on a case-by-case basis. In countries
with low population density like the United
States or Canada, flooding is less of a problem
compared to countries with higher population
densities like the UK. There have been
instances in the United States where the
authorities have relocated entire villages away
from a flood risk area. However, in countries
such as the Netherlands where land is at a
greater premium, there is a recognition that
better land use decisions have to be taken.°
More attention is being paid to planning policy
and a more stringent control of land use and
development planning is being established,
similar to the Planning Policy Statement 25
(PPS25) in the UK.

2.17 Increasingly, countries are turning to
sustainable urban drainage systems (SUDS)
to reduce the impact of development on
flooding. As will be discussed in Chapter 7,
SUDS are a range of sustainable methods of
managing surface water runoff, such as swales,
detention basins or permeable surfaces. In
the German state of North Rhine-Westphalia,
a programme of financial incentives has been
used to encourage the development of new
or retrofitted green roofs, a technique that can
be used to reduce and control storm runoff.

It has been a great success in encouraging
homeowners to install SUDS™ and shows that
financial incentives can be effective.

2.18 Informing the public of the risks they face
before, during and after a flood event is now
commonplace, and most governments issue
guidance on how to act in the event of a flood."

6 The Dutch Cabinet Spatial Planning Key Decision, Ruimte voor de Rivier, 2006
7 Risk Management Solutions, Central Europe Flooding, August 2002: Event Report, 2003
8 EU Research: Floods: Managing the risks of flooding in Europe, at http://ec.europa.eu/research/environment/

newsanddoc/article_3249_en.htm

9 A study of the Upper Thames Region watershed in Ontario, Canada, by N. Nirupama and S. P. Simonovic,

Is Urbanization Increasing Flood Risk?, 2004

© The Dutch government, Policy Change for Flood Defence in the 21st Century, 2006

" G. Lawlor et al, Green Roofs: A Resource Manual for Municipal Policy Makers, 2006

2 Many countries researched have government-backed websites dedicated to giving public information on how to act in
event of a flood. A selection of these include: Public Safety Canada (Canada) at www.publicsafety.gc.ca; Department
of Civil Protection (ltaly) at www.protezionecivile.it/cms/attach/vademecum_xi_1_19.pdf; or the New South Wales
State Emergency Service (Australia) at www.ses.nsw.gov.au/topics/2227.html
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They follow some key principles including use
of clear and simple language, use of real-time
data and explanations of any technical terms
that might be used such as descriptions of

risk levels.”™ A wide range of media are used,
including television, radio and increasingly the
internet, but also other sources such as mobile
telephone or teletext services, as is the case in
Germany, to cater for different audiences.

2.19 All the countries the Review has looked
at recognise the central importance of raising
the public’s awareness of flooding. In the
Netherlands, the Dutch population has grown
accustomed to government intervention which
has resulted in high levels of confidence

that the government can stop flooding from
occurring. We have been told that the success
of engineering projects to keep water out for
over 50 years, such as the Deltaworks project,
has resulted in public complacency. People
just do not believe that flooding will happen to
them. In the Netherlands, a survey conducted
for the Ministry of the Interior found that only
3 per cent of the population had made some
preparations for flooding; 60 per cent were not
aware of the risks they face; and 80 per cent
felt safe in their environment.™ The Taskforce
Flood Management Organisation® (TMO) was
created in 2006 to consider the country’s state
of readiness and re-educate the population as
to the risks they face.

2.20 The ability of individuals and organisations
to respond to flooding events is based on

the accuracy and timeliness of information,
including flood risk maps, weather forecasting
and real-time data. The effective delivery of
such information requires good cooperation
between meteorological forecasters and
hydrological centres, as well as the emergency

services and the media. Both the Bayern Flood
News Service'® and the French central flood
forecasting service (SCHAPI)'” have developed
similar visualisation tools that successfully
convert all the flood data from real-time river
monitoring systems into simple online maps.
The colour-coded warning system corresponds
to the flood threat level colour-coded systems,
ensuring consistency. This visualisation allows
the user to see easily whether rivers and
localities are at risk from flooding.

2.21 Close cooperation between meteorological
and hydrological forecasters enables more
consistent, timely and accurate information

to be delivered to the public. In Sweden,
meteorology and hydrology services sit within a
single organisation, the Swedish Meteorological
and Hydrological Institute (SMHI), and this
structure has facilitated consistent single-
source information for public services such

as emergency responders. France has also
recently moved towards this model, with

the creation of SCHAPI to ensure better
collaboration with the French meteorological
service, Météo-France. As will be discussed

in more depth in Chapter 4, SCHAPI benefits
from co-location with Météo-France. Closer
cooperation has modernised flood forecasting
in France, and has helped to ensure that
warnings are accurate, timely and consistent.
The re-organisation of SCHAPI has helped
generate a high level of understanding among
the public of flood warnings and what to do in
event of a flood.

3 European Exchange Circle on Flood Forecasting (EXCIFF), Good Practice for Delivering Flood-Related Information to

the General Public, 2007

' The Ministry of the Interior and Kingdom Relations (BZK), PerceptionAudit campaign, 2008

'® Taskforce Management Overstromingen (TMO)

6 Bayern Hochwassernachrichtendienst, at www.hnd.bayern.de
7 Central Service for Hydrometeorology and Flood Forecasting (SCHAPI) Flood Vigilance Maps, at

www.vigicrues.ecologie.gouv.fr



Communicating risk to the public
effectively

2.22 Greater public awareness of risk

can help reduce the impact of floods on
individuals. Communication strategies are

an important component of any policy to
manage the risks of flooding, as the Dutch
government is recognising.'® The provision

of better information on the risk of floods

and its consequences results in increased
awareness and preparedness among citizens
and businesses alike. The Denk Vooruit (Think
Ahead) campaign has been central to the
latest approach by the Dutch government in
re-educating the public about the risks they still
face. Its aims are simple: to raise awareness
of existing risks; to clarify individual roles and
responsibilities; and to outline action plans

for members of the public. Its key message,
‘Emergencies cannot be planned. Preparations
can’, encourages people to realise that they
have the power to influence something that
could happen to them. Television and radio
advertising campaigns help emphasise the core
messages, and websites have been set up
which allow individuals to see what risks they
face in their area, the probability of a disaster
and the consequences for human health and
well-being.™

2.23 Increasingly, awareness of flood risk
also begins in the classroom. According to the
International Strategy for Disaster Reduction
report by the United Nations, initiatives aimed
at teaching risk reduction to school children,
help them “fulfil a role ... to serve as agents of
disaster risk reduction”.?® In countries as far
afield as Bangladesh,?' the Netherlands?? and
the United States,? learning kits have been
developed to engage children through games,
stories and rhymes, and then to teach concepts

The international context

such as ‘risk reduction’ or ‘hazards’. In France,
risk education has been successfully integrated
into the national curriculum to sensitise school
children to risk reduction.?* The joint initiative
by the ministries of National Education, Health
and the Interior has meant that risk education
is part of the national curriculum for around

12 million students from primary to tertiary
levels. Teachers are given training and are
able to inform children of risks, preventive
measures, survival techniques, emergency
drills and their responsibilities in a disaster.
Early indications in France suggest that the
initiative has been successful in getting schools
to develop specific risk reduction plans and
carry out exercises.

2.24 Countries are recognising that
emergencies can and do cause severe and
widespread damage to the functioning of
society. Major terrorist attacks such as these
on September 11, 2001 in the United States,
the bombings in Madrid in 2004 and London in
2005, as well as serious flooding, have brought
home to governments the need to put in place
contingency plans to identify the threat to
critical infrastructure and minimise disruption.
The Review has found that countries are
beginning to plan on an all-hazards approach,
that tackles both security threats and natural
hazards such as flooding.

2.25 Other countries are far more willing to
share information about critical infrastructure
than the UK. In France, there is a general
openness about risk information. Local city
mayors, responsible for public safety in their
communes, have access to potentially sensitive
information on critical infrastructure in order

'® The Dutch government, Policy Change for Flood Defence in the 21st Century, 2006
' Denk Vooruit campaign at www.crisis.nl and the Risk Maps website at www.risicokaart.nl
20 |nternational Strategy for Disaster Reduction, Towards a Culture of Prevention: Disaster Risk Reduction Begins at

School, 2007

2! The ‘Know Risk = No Risk’ campaign in Bangladesh has been developed in the local language Bangla, and has been
gradually introduced into primary and secondary schools in Bangladesh

22 Droppie Water interactive website for children, at www.droppiewater.nl

2 The Masters of Disaster education pack developed by the American Red Cross helps teachers to teach students about
disaster safety by integrating core lessons into the regular curriculum, such as art, maths, science and social studies

24 Article 5 of Law 2004—811, which was rephrased in the Education Code Article L.312-13.1
See www.assemblee-nationale.fr/12/proposition/pion2775.asp (in French)
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to develop suitable local emergency plans

in which utility operators are also involved.
Even countries which were previously

reluctant to disclose information on critical
infrastructure and the impact of its failure from
flooding are beginning to see the counter-
argument for putting information in the public
domain. The United States Army Corps of
Engineers (USACE), the federal body whose
responsibilities include engineering projects

to mitigate flooding, has recently overcome its
previous reluctance to publish inundation maps
of dams. Maps are now published because this
enables the USACE to warn the public to take
the risk of dam failure seriously and prepare
themselves accordingly.

2.26 The Review has also found that other
countries have taken a more systematic
approach to assessing the risks to critical
infrastructure. As outlined in Chapter 15,

plans such as the National Infrastructure
Protection Plan (NIPP) in the United States
and the Protection of Vital Infrastructure

project in the Netherlands, show how some
countries have developed strategies to analyse
the vulnerability of critical infrastructure; to
ensure the effective distribution of funding

and resources to protect critical infrastructure;
and to set out clear actions for operators to
minimise the disruption and consequences of
failure of critical infrastructure. These plans
help to manage risks, threats and vulnerabilities
of critical infrastructure more systematically and
effectively.

Continuity of essential services

2.27 Businesses are becoming more aware
of the need for business continuity planning
to form an integral part of good business
practice. Recent global events such as

the central European floods in 2002 have
highlighted the consequences of major losses
to business and critical infrastructure. A survey
of European business continuity management
(Marsh, 2008)* has shown that there is
greater business continuity awareness among
European firms, and that firms are starting to

2 Marsh, The Upside to business continuity, 2008

see business continuity as good practice in

the management of their overall operational
risks. Businesses are moving away from seeing
business continuity management as merely a
compliance or insurance-related measure. But
the Review has found that although business
continuity is still in its infancy, governments can
take a lead in promoting business continuity, as
is the case in France.

2.28 The French government has recently
passed a law on the security of critical
infrastructure,?® which includes a business
continuity plan requirement. Set up in response
to the recent influenza outbreak, the law
applies more generally to the wider context

of increased threats such as terrorism or
flooding. The law requires individual operators
to draft classified Operator Security Plans?’
which are known only by the operator and the
government. Each plan is individual and is
drawn up based on individual circumstances
and the needs of the operator, but may include
elements such as improving defences and
setting out evacuation arrangements.

% Details from the French Republic’'s Decree No. 2006-212 on the security of important vital activities, La Sécurité des

activités d’importance vitale, 2006
27 Plan de Sécurité d’'Opérateur (PSO)






Section 2

Knowing when and
where it will flood

This section covers:
e taking an overview of risk; and
e forecasting, modelling and mapping.




Chapter

Taking an overview of risk

This chapter examines how the risk of flooding is
managed, now and in future. It contains sections on:

e climate change impacts; and
e managing risks strategically.

3.1 This chapter looks at how our climate is
changing and how this affects flood risk
management now and in the future. We explore
the need for strong central and local government
leadership on adapting to climate change and the
need for a strategic approach to be taken to flood
risk management in light of the increased risk.

3.2 The Review believes that the Environment
Agency is best placed to take on a strategic
overview role for all sources of flood risk. This
chapter looks at the function of Regional Flood
Defence Committees (RFDCs) in helping the
Environment Agency to fulfil this role and how
Catchment Flood Management Plans (CFMPs)
will provide one of the essential tools for
managing flood risk strategically.

3.3 The extent of the linkage between climate
change effects and the summer 2007 floods
has been a topic of much discussion. Although
no single event can be directly attributed to
climate change, it can provide an indication of
the scale and nature of events in the future.

3.4 The summer 2007 floods occurred due to
an unusual weather pattern (see Chapter 1).
The location and strength of the Polar Front Jet

Stream is subject to natural variation but the
warmer sea temperature experienced is
consistent with the expected effects of climate
change. Warmer temperatures enable more
water to be stored in storm clouds, and this will
have contributed to the extreme rainfall
volumes.

3.5 The Centre for Ecology and Hydrology
(CEH) published a paper The summer 2007
floods in England and Wales — a hydrological
appraisal,' after the launch of our interim report.
This report looked at the hydrological situation
during the summer 2007 floods, placed it in a
historical context and evaluated the evidence
for long-term increases in the magnitude of
major river floods.

3.6 This report concludes that, based on the
evidence of rainfall and river levels, statistically
the sequence of events during summer 2007
was very unusual. The associated river flooding
does not conform to any currently anticipated
climate change scenarios which predict drier
summers with less frontal rainfall. However,
while there is not yet sufficient observational
evidence of an increase in the frequency of
intense summer storms, these types of storms,
which triggered the extreme convective rainfall
in 2007, are expected to form part of climate
change in the future.

' The summer 2007 floods in England and Wales — a hydrological appraisal, T.J. Marsh and J. Hannaford, Centre for

Ecology and Hydrology, 2007
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3.7 If we are to meet the long-term challenge
that climate change presents, a combination
of mitigation (i.e. reducing greenhouse gas
emissions) and adaptation (i.e. changing the
way we live to deal with the impacts of climate
change) will be needed.

3.8 To understand how to adapt to climate
change, we need to have an appreciation of
what changes might occur, especially in terms
of extreme events, and on what timescales.
Average global temperatures rose by 0.6°C
during the twentieth century, and changes in
society in terms of population, technology,

the economy, mitigation and adaptation will
determine how temperatures will change in the
future.

3.9 In 2002, the UK Climate Impacts
Programme (UKCIP) produced climate
change scenarios for the UK (UKCIP02).
Figure 3 shows the predicted temperature and
precipitation changes for the UK in summer

and winter. The headline results from UKCIP02
were:

e temperatures will increase by up to 3°C
by the 2050s. There will be greater warming
in the summer and autumn, and there will
be more summer warming in the South East
than the North West of the UK;

e there will be changes in precipitation,
with winters being up to 25 per cent wetter
and summers possibly being up to 40 per
cent drier by the 2050s and there will also be
significant decreases in snowfall;

e the global sea level will rise by up to
36 cm by the 2050s, and there are vertical
land movements in the UK (with much
of southern Britain sinking and much of
northern Britain rising), leading to regional
differences in relative sea levels; and

e the number and intensity of extreme
events will increase, including heatwaves,
downpours and storm surges.

Figure 3 — UKCIP02 predictions of temperature and precipitation changes for summer

and winter
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Taking an overview of risk

Foresight update

The Foresight Future Flooding Study (2004) provided visions of flood risk in the UK over a 30
to 100 year timescale to help inform long-term policy.

The Review commissioned work to reassess the drivers and responses to flood risk examined
in the Foresight 2004 report and identify any new drivers or responses which may have
become significant. This update considered evidence and research that had become available
since 2004, including evidence gathered in relation to the summer 2007 floods.

There are two main changes to the risks faced from climate change since the assessment in
2004, which are:

the potential increases in rainfall volume and intensity, and temperature, are

greater than previously assumed. New analyses indicate the potential for even warmer
and wetter winters together with summers that are also warmer but not quite so dry as
previously predicted. The potential range of future climates is, therefore, rather more like a
Mediterranean climate than a Maritime-Northwest European one. For instance, under the
worst case scenario, total winter precipitation increases by 40% as compared with the 25%
estimated in 2004. This means we may have to cater for bigger increases in river flows than
previously envisaged; and

there is a greater risk of extreme sea-level rise. Coastal flood risk remains one of

the biggest risks the UK faces and, although the mean estimates of sea-level rise have

not changed since 2004, larger rises of up to 1.6m, due to melting of large ice-sheets in
Greenland and West Antarctica, are now a small, but real possibility by 2080. Communities
living behind good coastal defences currently protecting them against a flood with a chance
of occurrence of 1 in 100 each year could experience a drop in standard of protection by

the end of the century to as low as 1 in 5 each year if we were to follow a business-as-usual
flood management policy. Coastal flooding is therefore one of the key priority areas for better
science, innovative engineering and social policy development.

This report highlights a number of key policy issues which the Review has considered:

intra-urban flood risk will increase. Future risk from intra-urban flooding (or surface
water flooding) may rise to be of the same order as fluvial and coastal flood risk. Confused
governance is recognised as a barrier to flood risk management in this area, and this will
need to be resolved before progress can be made;

land use is an important tool in managing flood risk. Influencing where to place new
development is now recognised as a key tool in managing flood risk; however, this needs to
be balanced against other economic, social and environmental needs, including the demand
for new housing. Finding space through our towns and cities to accommodate flood flows
ranging in the extreme up to 40% greater than today’s values presents a great challenge to
urban planning but the evidence shows that it is among the most important opportunities for
flood risk management;

uncertainty in a changing climate. There are high levels of uncertainty associated

with a number of drivers and responses to flood risk. Adaptability therefore needs to be
incorporated in any decisions taken to manage flood risk, including options for incremental
enhancements to be made at minimal cost and having the ability to reverse decisions if
necessary. This is especially important in urban areas where different types of flooding, and
hence different policy areas, interact.
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Foresight update (continued)

+ investment will be required to sustain and improve flood risk management. The 2004
report roughly estimated the costs to maintain current levels of flood risk. However, this did
not include timings for investment, as many of the costs will be front-end loaded. Work is
urgently needed to refine the figures and provide central government with a more reliable
evidence base from which to set the level of investment for flood risk management; and

+ strong governance will be required to implement a range of flood risk management
solutions. There is no single response that will reduce flood risk substantially and that is
completely sustainable. Different response measures will vary under different scenarios,
and the Government needs to support the concept of a portfolio of responses to decreasing
flood risk, which should include structural and non-structural solutions. The Government will
also need to take into account social justice implications associated with a planned flood risk

management response.

3.10 Research of this kind is continuing to
develop; for example, the UKCIP02 scenarios
are due to be updated in November 2008 and
will employ recent advances in climate science
to better quantify some of the uncertainties
associated with climate modelling. This version
will allow users to interrogate the projections
to produce customised probabilistic outputs on
projected climate change for the UK. As part
of this Review, we commissioned a qualitative
update of the Foresight Future Flooding report
published in 20042 (see text box).

3.11 Climate change is already high on the
agenda, both nationally and internationally.
There has been considerable discussion in
central government and the media about
mitigating against climate change effects —
without tough and timely mitigation measures,
the costs of adaptation will increase and it

will become more difficult to adapt. However,
the Review believes that efforts to reduce
emissions need to be combined with adaptation
measures to reduce society’s vulnerability to
climate change. These measures will have to
be proactive and we need to understand which
of these measures can be taken immediately.

3.12 Dealing with the increased risks that we
will face due to climate change, for flooding as
well as other extreme natural hazard events,
will require a joined-up approach to ensure
preparedness for different eventualities. For

2 Foresight Future Flooding report (2004)

3 Stern Review on the Economics of Climate Change (2006)

example, managing the water cycle as a whole
makes sense as there might be severe drought
problems one year and severe flooding the
next. The 2007 floods followed two years of
drought and heatwaves which themselves had
been preceded by some years of flooding.

Climate change adaptation

3.13 To manage the impact that climate change
is already having — as well as the impact that it
will have in the future — society will need to start
adapting immediately and in a coherent fashion.
If it does not, the problem will simply be deferred
to the next generation, and the costs will
increase. The Government’s Stern Review on
the economics of climate change?® concluded
that:

“if we don’t act, the overall costs and risks
of climate change will be the equivalent
of losing at least 5 per cent of global GDP
[Gross Domestic Product] each year”.

According to the Foresight Future Flooding
report (2004), the average annual cost of flood
damage alone could rise from £1 billion to a
worse case of around £27 billion by 2080 — and
flooding poses the biggest climate change-
related threat to the UK.

3.14 In general terms, adaptive responses to
climate change are those that minimise the risk
for present and future generations. Any flood
risk management solutions need to be able



to be modified cost-effectively, with minimal
extra resources, in the future. That is why
the word ‘adapting’ is more appropriate than
‘adaptation’ — it suggests that we will need to
keep changing to be able to deal with future
challenges.

3.15 Flood risk management approaches in the
past have tended to promote the use of large-
scale physical infrastructure (i.e. flood walls)
that has been ‘over-designed’ to cope with the
unknown effects of climate change. However,
there is now increasing interest in alternative
sustainable adaptation measures, such as
including property resilience measures and the
use of sustainable drainage systems (SUDS),
to enable a flexible approach to adaptation to
be taken.

Thames Estuary 2100 — Incremental
adaptation

The Thames Barrier was raised for the
100th time last year, 25 years after it first
became operational, to protect London
from flooding. Since then, the Barrier has
already been raised a further nine times
which may give an indication as to what is
likely to happen in the future. If this is the
case, there will need to be consideration as
to how increased risk can be dealt with and
how the Barrier will need to be adapted.

When the Barrier was built, the fact that
sea levels would rise was known and was
factored into its design so that it would
continue to provide a high standard of
protection well into the twenty-first century.
What the designers did not know was the
degree of impact climate change might
have on future sea level rise and flood risk.
Although we still cannot definitively predict
the future, we can take current estimates
and use them to plan and prepare for what
might happen. This is the challenge faced
by the Environment Agency’s Thames
Estuary 2100 (TE2100) project — to develop
a flood risk management plan for the
Thames estuary through to the end of the
century.

Taking an overview of risk

Thames Estuary 2100 — Incremental
adaptation (continued)

This plan is scheduled to be presented to
the Government by 2010. It will recommend
measures to manage future flood risk and
when they will need to be implemented,
depending on the future scenario for climate
change.

In creating the plan, the Environment
Agency is taking a new approach that
could have wider implications. By modelling
the impacts on the estuary of a number

of increasingly severe climate change
predictions, and how effectively they can be
managed through a range of approaches,
the Environment Agency is building up a
picture of what might need to be done in
the future and under what circumstances.
The package of solutions it is investigating
will be based upon responding to current
climate change guidance but will also be
assessed for its adaptability to a worst-
case scenario if it is found in the future that
sea levels are rising at a faster rate than
predicted.

By taking this sustainable approach,

the Environment Agency can avoid
investing in over-engineered flood defence
infrastructure which ultimately may not

be required, but can identify what needs
to be done to keep different flood risk
management options open for the future.
The plan will ensure that, by keeping pace
with the increasing risk, the right solutions
can be implemented at the right time.

3.16 Any adaptation measures that are
implemented will need to be assessed for their
effect, not only on the immediate area but also
elsewhere in the locality: for example, a flood
wall might prevent one area flooding but may
transfer the flood peak further downstream,
causing another area to flood. The Review
believes that the most effective measures

will be those that are adopted widely, are
sustainable and complement each other; to
ensure this, there needs to be overarching
guidance as to how to progress.
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3.17 All of the lessons to be learned from the
summer 2007 floods — in terms of flood risk
management, the protection of critical
infrastructure, emergency response and
recovery — are forms of adaptation, and involve
modifying our environment and behaviour to
make us more resilient to the risk of flooding.

Central government leadership

3.18 Adaptation is complicated and in some
cases contentious and needs concerted action
to work. The Review received a number of
submissions which felt that central government
should take the lead on adapting to climate
change and should coordinate adaptation
programmes to ensure a consistent and
effective approach. The Government needs to
outline the risks, explain how these can be
dealt with through a combination of mitigation
and adaptation, and set out what individuals
can do to help. The Government also needs to
demonstrate that progress is being made, and
develop and publicise an action plan addressing
the long-term requirements. There is widespread
support for this approach, with over 80 per cent
of people looking to the Government to provide
leadership on preparing for climate change.*

3.19 Sheffield City Council shares our view
that the Government should lead on promoting
flexible approaches to adaptation:

“Government and the other agencies need
to be more committed to developing
[adaptation] capacity through establishing
personal, business and community learning
alliances to begin to help these to adapt
existing drainage systems to climate change,
especially where the risks cannot be
managed by ‘hard’ systems, such as new
sewers.”

3.20 The Government has already made good
progress in promoting the importance of climate
change adaptation through the following
initiatives:

e the Climate Change Bill which will require
the Government, on a regular basis, to

assess risks to the UK from climate change
and publish a programme of how it plans to
address these risks. The aim is for the Bill to
receive Royal Assent in summer 2008;

e the Adaptation to Climate Change
Programme, a cross-Government
programme based within Defra to coordinate
the Government’s work on adaptation in
England, bringing together both completed
and continuing work by Government and
the wider public sector. Phase One of the
programme concentrates on developing a
statutory framework to support adaptation
policy. Phase Two is the National Adaptation
Programme which will set out publicly the
proposals for meeting adaptation objectives,
revised on a rolling five-yearly basis, to
ensure that adaptation measures continue to
evolve to deal with the future challenges of
climate change; and

e the Adaptation Toolkit, a Making Space for
Water project to help communities adapt to
the future impacts of coastal erosion and
flooding.

3.21 The Stern Review highlights the fact
that, although some adaptation will occur
autonomously, other aspects of adaptation,
such as major infrastructure and development
decisions, will require greater foresight and
planning. The Review recognises that this may
include the need for Government intervention
to lead and coordinate adaptation approaches.
The Local Government Association (LGA)
believes that:

“...it is vital that Government puts in place a
robust statutory and regulatory framework
together with robust targets and standards
that all should adhere to.”

Local authority adaptation

3.22 As we explore in later chapters, the
summer 2007 floods showed that local
authorities should take an enhanced leadership
role in tackling local flood risk (see Chapter

6). This means that local authorities will play a
crucial role in adapting to climate change.

3.23 The LGA's Climate Change Commission

4 YouGov survey for the Association of British Insurers, August 2007 (2012 respondents)



published a report at the end of 2007° on how
local authorities are facing up to the challenge
of adapting to climate change. The report
included a survey conducted by the Local
Government Analysis and Research group with
surprising results:

“Only 15 per cent of councils had

included adaptation of their own buildings
and facilities into their climate change
strategy, and only 7 per cent had included
adaptation of their housing stock. Some

80 per cent of those surveyed felt that their
local authority had not been effective in
adapting to climate change.”

3.24 However, there are examples of good
practice in a number of regions:

e many local authorities have signed up to the
‘Nottingham Declaration on Climate Change’
— a statement of commitment to developing
mitigation and adaptation measures to
counter climate change;

e | eeds City Council has produced its own
ambitious climate change strategy. The
strategy sets out key recommendations
targeting the city’s public and private sector
organisations including business, developers,
education, volunteer groups and health; and

o Oxford County Council has worked with
UKCIP to prepare a pilot version of a Local
CLimate Impacts Profile (LCLIP) to act as a
useful model for other local authorities. Kent
County Council has also produced an outline
LCLIP examining the impacts of extreme
weather events on the county in the last
10 years.

3.25 While central government has a
significant role in leading and providing
guidance on adaptation to climate change, the
Review would welcome local authorities
mirroring this leadership by identifying
adaptation requirements for their own buildings,
infrastructure and services. The loss of local
services, like schools and roads, during the
summer 2007 floods demonstrated how
vulnerable they can be if these changes do not
happen. Local government should also raise
the awareness of adaptation, and encourage

Taking an overview of risk

and provide guidance to individuals, businesses
and the public sector to take the necessary
steps to reduce their own vulnerability to
climate change in the future.

Barriers and limits to adaptation

3.26 There are limitations to adaptation. It can
only reduce the effects of a changing climate,
and natural and technical constraints will limit
the approaches that can be adopted. There
are other barriers to the take-up of adaptation
measures; uncertainty about climate change
information makes it difficult to plan the level of
protection required, there is a lack of incentives
to invest in adaptation when the short-term
benefits may not be that obvious and there are
also financial constraints.

3.27 The Review recognises that adaptation

is a difficult and complex subject. Indeed, the
discussions we have had about the changes
that might be required to manage future
flooding shows that organisations already
realise they face difficult choices. All of the
issues discussed in this section will need to be
addressed and the Government should urgently
engage with all parts of society to establish the
way forward. An ABI survey into public attitudes
towards climate change revealed that the public
would welcome a national debate on adaptation
issues to establish what steps should be taken
at national, local, business and individual levels.

3.28 The summer 2007 floods revealed

our vulnerability to extreme events which,
according to predictions, are highly likely to
occur more frequently in the future. The Review
believes that adaptation is key in helping
society to cope with a changing climate and
that central government, in conjunction with
local government, needs to take the lead on
raising the importance of adaptation.

3.29 The effectiveness of this approach will
also depend on the commitment and credibility
of the Government — it will need to lead by
example by ensuring that it has adapted its own
buildings and assets to the increased risks of
climate change.

5 A climate of change: final report of the LGA Climate Change Commission 2007
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RECOMMENDATION 1: Given the
predicted increase in the range of future
extremes of weather, the Government
should give priority to both adaptation
and mitigation in its programmes to help
society cope with climate change.

Kent County Council — Adapting to
climate change

Kent is particularly vulnerable to the
impacts of climate change because of its
long coastline, south-eastern position,
population density and mobility, and its
proximity to the continental mainland.
County-wide adaptive action is therefore
a high priority for Kent County Council’s
community leadership role and for Kent’s
local strategic partnership.

Kent County Council is implementing a
comprehensive climate change action plan
which comprises three main themes:

+ carbon management;
* service adaptation; and
* community leadership

Kent’'s new Local Area Agreement contains,
for the first time, a high-level priority to
deliver a “low carbon, climate change
resilient Kent”, supported by a national
improvement indicator. This priority reflects
the recognition that tackling climate change
is an issue for economic development and
regeneration in Kent, linking with business
opportunities and resilience, and is not just
an environmental issue.

Kent County Council — Adapting to
climate change (continued)

All of Kent County Council’s service areas
are now required to demonstrate an
understanding of how the changing climate
affects their business model now and in
the future and this has been a mandatory
part of business plans since April 2008. The
process is supported by tailored workshops
with service managers and front-line staff,
to introduce climate risk and provide a
common methodology for identifying and
prioritising vulnerabilities, opportunities and
actions.

In applying this approach, Kent County
Council have recognised the importance
of preparing for both long term climatic
changes and extreme weather events,
including flooding, which are likely to
have the greatest direct impact on council
services and the community as a whole.
Flood risk from all sources is a key
component of their service adaptation
framework and is a key issue for planning
policy across the county.

Kent County Council realises that
adaptation is still a new concept and that
the quality and depth of understanding
has been variable to date. However, it
believes it has a good foundation upon
which to build and has identified a number
of quick win adaptation actions such as
minor adjustments to council policy and
processes, definitions of ring-fenced
budgets, seasonal patterns in ways of
working and demand for services.

Strategic flood risk management
3.30 Clear government leadership needs

to be translated into practice. If flood risk

management is to form part of our response

to the challenge of adaptation, we must make

sure that central government is able to offer
strategic coordination of delivery.



3.31 In Chapter 1 we describe the uniqueness
of the summer 2007 floods. Compared with
other floods in recent years, there was a
significant proportion of surface water flooding
in addition to flooding from rivers. Currently, no
organisation is responsible for surface water
flooding; this was particularly evident during
the summer 2007 floods in places like Hull
and parts of Sheffield. There are no warnings
for this type of flooding, which can occur very
rapidly, and people, including the response
organisations, were unprepared. The effects
of climate change will increase the risk from

all sources of flooding, including surface water
flooding, as well as other natural hazards.

3.32 Surface water flooding is also
complicated. There are many factors that affect
the system’s ability to drain water, including
saturated ground and high river levels that
prevent the system from discharging. The
sewerage system is complex. Responsibilities
for certain drainage assets remain unclear,

a situation that led to frustration among the
public during the summer 2007 floods. This
complexity and lack of transparency could be
improved by having a single organisation with
an overarching responsibility for all types of
flooding.

“Nobody knew what they had to do or
where they were going. If it happens again
there needs to be somebody else. Some
team that are in charge to co-ordinate.”
(Householder, Rotherham)

3.33 The Foresight Future Flooding report
(2004) and the 2008 qualitative update stated
that due to climate change, it is likely that:

“... future risk from the intra-urban system
[flooding in urban areas] might rise by the
2080s to be of the same order as fluvial
and coastal flood risk.”

This statement reinforces the need to look at all
sources of flooding to assess the risk and take
steps to manage that risk.

Taking an overview of risk

The Environment Agency’s strategic
overview role

3.34 The Department for the Environment,
Food and Rural Affairs (Defra) 2005 response
document Making Space for Water stated that,
to facilitate a joined-up, risk-based approach

to flooding, the Government would need to
work towards giving the Environment Agency

a strategic overview of all flooding (including
surface water and groundwater flooding) and
coastal erosion risks. The Review welcomes
the significant progress that has already
been made, with the Environment Agency
taking on a coastal strategic overview role on

1 April 2008 which involves looking at coastal
erosion in addition to all sea flooding. Work is in
progress for the Environment Agency to take on
an inland strategic overview role.

3.35 The Environment, Food and Rural Affairs
(EFRA) Select Committee’s report, published
in May 2008, supported the proposal for a
strategic overview body and concluded that
the Environment Agency is the best-placed
organisation to take on that role. It stated that
the Environment Agency should continue to
devote the maijority of its resources to river and
coastal flood risk management, as these still
pose the highest risk. However, it recognised
that surface water flooding was a significant
issue during summer 2007 and will continue to
be a risk in the future, and that responsibility for
managing surface water flooding needs to be
determined.
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Coastal flood risk — the biggest threat

The Foresight Future Flooding (2004)
report highlighted the significant risk we
face from coastal flooding due to rising sea
levels and storm surges. Previous extreme
surge events, such as that during the winter
of 1953, have led to a considerable loss of
life and damage to property. This risk will
intensify in the future with climate change
bringing increases in mean global sea-
level and also the frequency of extreme
weather events. The Foresight report
estimated that, if current expenditure (as of
2004) on coastal defences were continued,
eventually it would not be possible to
maintain the same standard of protection
and there would be a potential for a twenty-
fold increase in local risk to the coastal
floodplain.

An Association of British Insurers report on
coastal flooding, published in 2006, also
emphasised the risks faced from coastal
flooding. It estimated that the number of
properties at risk of coastal flooding in
eastern England, following a rise in sea
levels of 0.4m, would rise by 48% from
270,000 to 404,000 and the cost of a single
major coastal flooding event would rise to
between £7.5 billion and £16 billion. The
2008 update to the Foresight report (see
text box) also states that there is a small but
feasible possibility of a sea-level rise of 1.6
m by 2080. In November 2007 the UK was
reminded of the threat that it faces from
coastal flooding when a storm surge came
extremely close to breaching defences
along the East Coast.

3.36 In our interim report the Review stated
that the Environment Agency should have

a national overview of all forms of flooding.
The majority of people who responded to our
consultation have agreed that this is the right
way forward to help reduce the confusion
over responsibilities and to allow a joined-up
approach to be taken. However, there have
been some suggestions about how to ensure
that the Environment Agency works effectively
in this new role; these include resourcing and
organisational issues. For example, the LGA
has stated that:

“... the EA is already under-resourced for
the functions it is currently responsible for
and the proposal [to give the Environment
Agency a strategic overview] would require
a step change in its existing capabilities

to ensure that it is able to pick up these
burdens effectively. It will also need to
have robust powers to ensure that local
partnerships work and that all agencies
play their part.”

3.37 The Environment Agency, in its evidence
to the EFRA Select Committee and in its

own review into the summer 2007 floods,
explains that it sees its role as being one of
“national leadership, coordination and advice
to bodies” and that local authorities would
have the main responsibility for surface water
planning and management as they have a

far greater understanding of the local issues.
The Environment Agency envisaged that it
would not have any new regulatory role over
local authorities but that it would define the
tools and methodologies to be used and would
also oversee the system by providing quality
assurance.

3.38 The Review understands that roles and
responsibilities linked with the Environment
Agency taking a strategic overview need to

be clearly defined and that resourcing will

need to be taken into account. Although the
Environment Agency has begun to build up

its expertise and capabilities with a view to
taking on this role, further work will be needed
to enable it to carry out the full range of
responsibilities effectively. There will need to
be close cooperation between the Environment
Agency and local authorities, which could be
facilitated through Regional Flood Defence
Committees (RFDCs). However, we do not
believe that it is necessary for the Environment
Agency to have any new regulatory role over
local authorities.

3.39 A number of people have suggested
an alternative approach based on a single,
separate flood agency with responsibility for
all aspects of flooding, from forecasting and
warning through to emergency response,
crisis management and post-flood recovery.



Evidence to the Review suggests that this
idea has only limited support and the EFRA
Select Committee rejected the idea. Many felt
that the development of a new organisation
would be an unwelcome distraction that would
hamper progress in this area at a point when
rapid progress is needed. Some were also
concerned that an organisation focused purely
on flooding, without the links to the water cycle
and the environment that the Environment
Agency has currently, could be damaging.

3.40 The Review is pleased that the
Environment Agency has already started to
take on an overview role in relation to all sources
of flooding, including work on groundwater
flooding (see Chapter 4), mapping surface
water flooding hotspots and developing a
protocol with water companies on data needs.
The urgent requirement for an organisation to
have oversight of all sources of flooding, and
the proactive steps that the Environment
Agency is already taking, leads the Review to
believe that the Environment Agency should
begin to take on this role immediately. We
recognise, however, that an incremental
approach to enhancing the Environment
Agency’s current role to include the different
responsibilities will be needed. The first step in
this process should be the development of the
right tools to understand surface water flood
risk. This approach will allow each of the
functions to be fleshed out gradually, enabling
the Environment Agency to build up its
expertise and ensure that each of the different
roles can be properly resourced. The exact
responsibilities will also need to be covered by
legislation (see Chapter 8).

RECOMMENDATION 2: The Environment
Agency should progressively take on a
national overview of all flood risk,
including surface water and groundwater
flood risk, with immediate effect.

Taking an overview of risk

The role of Regional Flood Defence
Committees

3.41 RFDCs support all of the Environment
Agency’s flood defence functions, particularly
the drainage of land and the provision of flood
warning systems. The Environment Agency has
various statutory powers that operate through
the RFDCs, including:

e the maintenance and improvement of sea
and tidal defences and of watercourses
designated as main rivers;

e the installation and operation of flood
warning equipment; and

e advising riparian owners and internal
drainage boards.

3.42 RFDCs also provide significant input in
their areas to the Environment Agency’s flood
defence policies, business plan and programme
of work, and monitor the Agency’s performance
against those plans. They determine the local
levy on council tax for flood risk management
work that does not meet the priority threshold of
the Environment Agency’s central government
grant.

3.43 Each committee has around 20 members,
with the chair and other members chosen by
the Secretary of State for the Environment,
Food and Rural Affairs, two members chosen
by the Environment Agency (but who are not
Agency staff) and the majority of members
chosen by the constituent councils. RFDCs
therefore provide a strong link between the
Environment Agency and local authorities to
ensure that local flood risk management issues
are dealt with.

3.44 The RFDCs’ role is currently being
reviewed in order to strengthen their link

with the Environment Agency and to improve
processes and clarify responsibilities. The aim
is to ensure transparency in the prioritisation
and allocation process for flood defences and
to improve local input into setting flood risk
management priorities and promote ownership.

35



Learning lessons from the 2007 floods

36

3.45 The Review strongly advocates local
government leadership in relation to local flood
risk management. We believe that there is an
opportunity for the RFDCs to have a stronger
role (through the Environment Agency’s
strategic overview) to aid local authorities in
this task. They should utilise their position
between the national and local level to help
communication and provide advice.

Catchment Flood Management Plans

3.46 The Environment Agency’s strategic
overview role should be aided by the production
of Catchment Flood Management Funds
(CFMPs), which will help deliver an overarching
understanding of all flood risks.®

3.47 CFMPs are a planning tool developed by
the Environment Agency to investigate and
define long-term sustainable policies for flood
risk management on a river catchment basis by
working in partnership with other key decision-
makers. The Review believes that CFMPs will
be one of the principal tools to enable the
Environment Agency to fulfil its strategic overview
role effectively, assuming they properly capture
all flood risk. The approach of understanding
the risk on a catchment basis is consistant with
the EU Floods Directive (see Chapter 8 for
more details).

3.48 CFMPs should be based on strategic
assessments of current and future flood risk
from all sources (including rivers, sewers,
coasts and groundwater) within a catchment
area in order to understand both the probability
and impact of flooding and the effect of existing
risk reduction measures. The scale of this risk
should then be quantified in economic, social
and environmental terms. CFMPs should also
help identify opportunities for reducing flood
risk on a catchment scale while maintaining,
and even enhancing, natural and historic
assets and recognising the constraints that
may arise.

3.49 There has been some criticism of the draft
CFMPs that have been produced so far. The
EFRA Select Committee’s report in May 2008
stated that they did not effectively address
typical ‘inland’ kinds of flood risk such as
surface water flooding, and the Public Accounts
Committee (PAC), in its December 2007 report
on building and maintaining flood defences,
suggested that they should be reviewed to
identify the structures that are most at risk. The
PAC also raised concerns that the Environment
Agency had taken six years to complete its first
six CFMPs and that the remaining 60 would not
be completed until December 2008.

3.50 The Review recognises these concerns
and the fact that CFMPs will be a key vehicle
for the Environment Agency in delivering its
strategic overview role. We therefore support
the recommendation made by the PAC that
the remaining plans should be completed

by December 2008, as the original deadline
for these plans has already been missed.
The Review has received assurance from

the Environment Agency that all plans will be
completed by the end of 2008. There have
been concerns from local authorities that they
have not been as closely involved with the
production of CFMPs for their area as they
should have been. The Review therefore
urges the Agency to engage with all the main
stakeholders as soon as possible to ensure that
their vital local knowledge is included.

8 There are also Shoreline Management Plans, which provide a framework for dealing with coastal flooding and erosion
over a large area and may cover a number of communities and sea defences









Chapter

Forecasting, modelling

and mapping

This chapter examines the science and technology
behind weather forecasting, flood modelling and mapping.

It contains sections on:

e understanding the risks from flooding;

e weather forecasting;

e river, surface water and groundwater flood modelling;

and

e integrated approaches to forecasting, modelling and

mapping.

4.1 The role of science and engineering is
crucial in understanding flood risk, and this
role will become even more significant as we
look to adapt to the increased risk that climate
change will bring. The summer 2007 floods
demonstrated that the UK has come a long
way in terms of weather forecasting and flood
prediction, but it also highlighted that there
are considerable improvements to be made —
especially in terms of surface water flooding
and multiple flood events.

4.2 This chapter explains what is meant

by flood risk, and looks at the science and
technology behind weather forecasting and
flood modelling and mapping. It examines how
these help to reduce the risk, provides details
of the current situation and what enhancements
are proposed for the future.

4.3 To ensure that the technological advances
in flood forecasting are of value, it is equally
important that the issue of communicating
meaningful and useful warnings is addressed
and improved. We discuss this further in
Chapter 21.

4.4 \When experts talk about flood risk, they
are not simply talking about the likelihood

of somewhere being flooded but also the
potential impact of the flooding. Understanding
where flooding might occur and the potential
consequences is vital if flood risk managers,
emergency planners and responders are to
reduce flood risk and the effects of flooding.

4.5 Flood risk can be calculated by combining
the probability of flooding occurring with
the consequences of that level of flooding.

opposite page: mapping layers by kind permission of Ordnance Survey. Crown copyright.
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The likelihood of flooding occurring is often
expressed either in terms of a chance (1 in 100
chance of flooding occurring in any one year)
or a probability (1 per cent annual probability of
flooding).

4.6 In the past, flood risk has been described
by a ‘return period’ (such as 1 in 100 years),
but this can cause confusion when people who
have already been flooded believe that they will
not be flooded again for a long time. In reality,
even when flooding is calculated as a 1 in 100
year event, there is still a 1 per cent chance of
flooding the following year.

Recurrence of summer 2007 floods

The probability of the levels of rainfall at
specific locations during the summer 2007
floods has been accurately compiled,

with a maximum of a 1-in-1000 annual
chance being calculated for the level of
rainfall at Pershore College (Hereford and
Worcestershire). Although we stated in our
interim report that the level of flooding that
occurred during the summer 2007 had an
annual probability of 1-in-150, it is in fact
virtually impossible to assign a meaningful
probability on the whole sequence of
events. This is due to the complexity of
combining the chances of all the individual,
coincidental events and the sheer scale of
the flooding.

The range of durations and geographical
spread of the summer 2007 floods made
them extremely unusual. But widespread
summer flooding will happen again in the
future and it is impossible to say precisely
when and where. The country must,
therefore, be prepared for extreme flooding
events, especially due to the increased risk
associated with the changing climate.

4.7 The consequences of flooding are the harm
that it causes in social terms (for example,

loss of life, injury, stress and disruption to daily
life), economic terms (for example, damage to
property, businesses, roads and infrastructure)
and environmental terms (for example, damage
to land and wildlife).

4.8 We appreciate that the UK’s understanding
of the risk of flooding from rivers and coasts

is well advanced, the Environment Agency
has well-developed maps and models to
assess and predict this risk, but information
relating to surface water (and groundwater)
flood risk is more limited. This was evident
from the summer 2007 floods as both the
weather forecasts and the warnings during
the June floods were less accurate than
those for the July floods. This was due to the
nature of the weather system that caused the
extreme rainfall during June, and the fact that
a significant proportion of the flooding was the
result of surface water runoff.

4.9 Weather prediction forms a crucial part of
flood risk management; the ability to predict
severe weather, days in advance, provides a
first indication of possible coastal, river and
surface water flooding events. The Met Office’s
forecasting ability has improved continuously
over the last three decades, with roughly

a day’s extra lead time for extreme meteor
ological events gained every ten years.

4.10 The weather events which caused the
summer 2007 flooding were generally well
forecast, with the forecasts leading up to

the July event being the most accurate and
detailed ever provided by the Met Office for any
major flooding event in the UK. However, the
Review believes that there is still opportunity
for improvement; the benefits that need to be
realised are as follows:

e |onger lead times. Evidence suggests
that increased lead times for predicting
events are directly related to reductions
in the damage caused to properties and
infrastructure. Improving the science within
the models and increasing the quantity and
quality of observations used in the models
will both help to achieve this;

e probabilistic forecasting. The
implementation of ‘ensemble modelling’
(explained below) will enable the most
likely and the most extreme scenarios to
be identified and shared with emergency
responders to facilitate better preparedness;
and

' The summer 2007 floods in England and Wales — a hydrological appraisal, T.J. Marsh and J Hannagford, Centre for

Ecology and Hydrology, 2007



e more accurate local-scale forecasts.
Enhancements to the resolution of
forecasting models (through advances in
computing capacity) will allow forecasters
to identify where rainfall will be heaviest
at a city or town level. This will improve
the usefulness and reliability of extreme
rainfall forecasts and warnings, which will
be essential for providing effective warnings
for rapid response catchments and surface
water flooding.

4.11 The Met Office uses a suite of computer
forecasting models to predict the atmospheric
state over a range of areas and timescales.
Typically, numerical weather prediction (NWP)
models are run once from a given set of

initial conditions, which model the observed
conditions, to produce a single forecast.
Despite vast improvements in these models
over the years, large errors can still occur, even
over relatively short forecast ranges, due to the
chaotic nature of the atmosphere and the fact
that the initial conditions will always be subject
to a degree of uncertainty. Tiny errors in the
state of the initial conditions can be amplified
to create large inaccuracies in the predicted
weather forecast.

Forecasting, modelling and mapping

4.12 To combat this problem, an ‘ensemble’
suite of forecasts can be run. Instead of
running a single model with one set of initial
conditions, the model is run a number of times
starting with slightly different initial conditions
to reflect levels of uncertainty. The resulting
forecasts are known as an ‘ensemble’ and can
be evaluated to determine the most probable
forecast sequence. If the ensemble produces
a set of forecasts which are fairly similar then
there can be high confidence that the forecast
will reflect reality. If it produces a wide range of
different weather scenarios then the forecast is
less certain. The ensembles can therefore give
an indication of the most likely scenario (the
scenario which is reproduced most frequently
by the forecasts) and the worst-case scenario.

4.13 The resolution of the model determines
the accuracy and timeliness of the forecasts,
and the specificity of the warnings given. A
high-resolution model (1.5 km) was run for a
brief period during the summer 2007 floods
to test its capabilities and demonstrated

the significant improvement this model can
achieve. The higher resolution model has
also been used retrospectively to assess how
accurate it would have been during the 2005
Carlisle floods if it had been available; the
enhancement with this model is very apparent
in Figure 4.

Figure 4 — Benefits of improved resolution (Carlisle flooding in 2005)
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Model resolution

The resolution of a model refers to the grid box size (or area) over which the model calculates
an average prediction. It can be compared to the resolution of an image from a digital camera.
A digital camera image is broken down into pixels: just as more than one pixel is required

to represent a particular object, more than one grid box is required to represent a particular
weather feature.

The current computing system performs most of its operations at a 12.5 km resolution
(i.e. on a grid box size of 12.5 km x 12.5 km) covering Europe, complemented by a 4km model
over the UK.

However, even though the models at a 4 km resolution can produce very good information
about general weather conditions, they are inadequate when forecasting convective rainfall
because the thunderstorms that cause this type of rain are typically up to 10 km across; this
is beyond the limit of the resolving capabilities of the 4 km model. If the model was able to
perform at a 1.5 km resolution, a typical thunderstorm would be covered by approximately
seven times more grid boxes than the 4 km resolution model, creating a much more accurate
representation (i.e. a clearer picture) of the weather feature.

The figure below depicts a typical 10 km diameter thunderstorm against the grid boxes of 12.5,
4 and 1.5 km resolution models. The information within each grid box, or pixel, is averaged by
the model. The more grid boxes covering a particular weather feature, the more accurate the
representation will be (so, if related back to the camera, the clearer the image will appear).

12.5 km resolution 4 km resolution 1.5 km resolution

At 1.5 km resolution, forecasts of extreme rainfall could be made on a city scale, rather than on
a regional scale, which would greatly enhance capabilities to provide surface water flooding and
rapid response catchment warnings.



4.14 The resolution of the model and ensemble
forecasts is limited by the supercomputing
capacity available to the Met Office. The current
high-performance computing (HPC) capability
is, however, reaching the end of its useful life
and a new machine is due to be installed in
2009 (with a further upgrade in 2011).

4.15 This will provide the ability to operate the
models at a 1.5 km resolution continuously over
the entire UK (rather than just for brief periods
of time over smaller regions, as is currently

the case) to provide an opportunity to produce
warnings for surface water flooding with useful
lead times. The further enhancement in 2011
will allow a small ensemble of forecasts to be
developed, enabling probabilistic forecasts

to be produced. This will allow a baseline
quantitative risk assessment capability (i.e. with
specific probabilities) to be established, and
will mean that responders are able to prepare
for both the most likely and also the worst-case
scenarios.

4.16 All of these improvements will greatly
advance the Met Office’s capabilities, not

only for flood forecasting, but also in terms

of benefits to other sectors (including civil
contingencies, defence and the provision of
climate change advice). To ensure that these
enhancements meet the requirements of the
end users, the Met Office should engage with
Local and Regional Resilience Forums, not
only to establish these requirements but to also
manage expectations as to what is feasible
and at what cost. It is important that the
improvements should be driven by user need,
rather than simply a desire for improvement. If
the system delivers over-specification, it will not
be cost-effective.

4.17 In order to realise these benefits for
responders, the Met Office should make
choices which accelerate the pace of
development wherever possible.

RECOMMENDATION 3: The Met
Office should continue to improve its
forecasting and predicting methods
to a level which meets the needs of
emergency responders.
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4.18 The use of weather radar was mentioned
in a number of submissions to the Review,
especially from RFDCs and Leeds City
Council. RFDCs advocate the use of weather
radar (when used in conjunction with detailed
topographic information) to identify the areas
that are most at risk from surface water flooding,
and Leeds City Council is in favour of weather
radar being used to help emergency responders
ensure that resources are targeted at the most
vulnerable areas during an emergency. They
have purchased licences to provide live access
to the Met Office’s rainfall radar data, using a
system called ‘Enviromet’, to officers in land
drainage, emergency planning and highway
maintenance. This enables them to identify
which areas are being worst affected (and
which are most likely to flood) and therefore
target resources accordingly.

‘Enviromet’ display — Leeds City Council

4.19 The Met Office believes that weather
radar (alongside higher-resolution rainfall
forecasting) can form part of the solution to
providing a surface water flooding warning
system if set in the context of closer working
with the Environment Agency and a programme
of education that includes the possibility of
using a probabilistic approach to warning. This
is discussed in more detail in Chapter 21.
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Weather radar

The Met Office uses a network of weather
radars (13 in the UK) with three ranges of
resolution (1 km, 2 km and 5 km) to provide
continuous, real-time information on rainfall
over almost all of the UK’s land areas and
inshore waters. Four new network sites are
planned for 2008, with one replacing an
existing site to make 16 in total, which will
improve the coverage over some densely
populated areas that are not currently
covered by higher-resolution radar.

The advantages of using weather radar

are that it can provide detailed and
instantaneous rainfall rates over a wide
area. It can locate frontal and convective
precipitation, and can monitor their
movement and development. It can also

be used for short-range forecasts through
extrapolation and incorporated into weather
prediction models.

The disadvantages are that weather
radar can be subject to technical and
meteorological difficulties (although most
of these can be adjusted for), and that

it does not show rainfall at the surface.

In addition, weather radar can display
non-meteorological echoes because of its
angle of elevation: too low and it cannot
pick up rainfall due to obstacles on the
ground, and too high and the estimate of
rainfall actually hitting the surface becomes
less accurate.

4.20 The Review recognises that considerable
progress has been made in modelling and
mapping risk from river and coastal flooding in
the UK over the last 10 years:

e in 2000, the Environment Agency published
indicative flood maps online,

e since 2004, these indicative flood maps
have included an extreme flood outline —
for floods with a 0.1 per cent chance of
occurring,

e the National Flood Risk Assessment
(NaFRA) was produced in 20042; and

e the Foresight Future Flooding study on
current and future flood risk was published
in 2004, with a qualitative update produced
later in 2008 (see link on Review’s website)?.

4.21 The Environment Agency’s indicative
flood maps provide an assessment of the

flood risk across England and Wales, and give
details of the areas that could be affected by
flooding from rivers and the sea, the location of
flood defences and an indication of the areas
that would benefit from them during a major
flooding event.

4.22 The maps are divided into flood-risk
zones that relate to the areas that would be
affected by differing probabilities of flooding
events (flood defences are not taken into
account, as these can be breached or
overtopped). These probabilities are 1 per
cent for river flooding, 0.5 per cent for coastal
flooding and 0.1 per cent from river or coastal
flooding (an extreme event).

4.23 The flood probability zones are used
and defined in the Government’s planning
policy (see Chapter 5 for more information on
PPS25) to provide guidance on development
on the floodplain. The flood maps provide a
good indication of the areas that are at risk
of flooding, but they do not provide specific
information about the risk to individual
properties at the level of detail required. For
example, details such as how high a property’s
floor needs to be above ground level are not
available and would be difficult to acquire.

4.24 The indicative flood maps offer a variety
of services:

e they are a vital awareness-raising tool
for the public, who are able to input their
postcode and find out if they are at risk;

e they are essential in helping the
Environment Agency to manage flood risk
and give an indication of where an automatic
warning service should be provided,;

2 www.rasp-project.net/SR659-NationalFloodRiskAssessment_2004.pdf

3 www.cabinetoffice.gov.uk/thepittreview



® emergency services and local authorities
use them to help to develop emergency
plans and risk assessments;

e planning authorities incorporate the
information from indicative flood maps into
their decision-making processes relating to
planning applications;

e they help utilities companies to understand
their flood risk and hence enable them to
make business continuity decisions; and

e the insurance industry uses them to
calculate risk (and hence premium rates).

4.25 There is a continuing programme of

work to improve the indicative flood maps. As
flood models are improved and more detailed
information on defences (and the areas that
benefit from them) is assimilated, results will be
fed into this improvement work.

4.26 The National Flood Risk Assessment
(NaFRA) covers the whole of England and
Wales, and builds on the indicative flood maps
through Risk Assessment for Strategic Planning
(RASP). RASP uses a probabilistic approach
that takes into account the location, type,
condition and performance of flood defences.
The three risk categories are:

e |low: less than 0.5 per cent chance of
flooding;

e medium: 0.5-1.3 per cent chance of
flooding; and

e high: more than 1.3 per cent chance of
flooding.

4.27 NaFRA results are provided to the
Association of British Insurers (ABI) and the
financial services industry, enabling them

to offer their services to those who live in
flood-risk areas. NaFRA enables insurance
premiums to take into account the benefits of
flood defences: without it, premiums would be
higher for those who live in flood plains but are
adequately protected.

4.28 NaFRA was first run in 2004 and was
re-run in 2006 to improve the data. But there
are still uncertainties in the results due to
method and data limitations. A project has
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been initiated to eliminate some of these
uncertainties, with the potential for a further
re-run later in 2008.

4.29 The Review believes that both the
indicative flood maps and the NaFRA map
provide an essential range of services across

a number of sectors, and significantly help to
reduce flood risk by raising the awareness of
that risk and enabling people and organisations
to prepare themselves. We welcome the
continuous updating of flood maps, and
would encourage the Environment Agency
to devote further resources to this exercise.

Limitations of flood mapping

4.30 The Environment Agency monitors
rainfall, river levels and sea conditions 24
hours a day. This information is combined with
weather and tidal data from the Met Office to
provide local area warnings on the possibility
and severity of flooding.

4.31 Together with its partner organisations,
the Environment Agency has made significant
progress in developing and improving its
modelling and forecasting capabilities. In
general, the Environment Agency’s warnings
and forecast flood levels during summer 2007
were relatively precise. However, problems did
arise:

e certain properties were affected by both
surface water flooding and river flooding
(known as coincident flooding) and therefore
some properties were already flooded by the
time the river flooding warning was issued
by the Environment Agency;

e the Environment Agency’s maps and models
use historical data to help understand
and predict future flooding. However, the
summer 2007 floods were so extreme that
relevant data was limited, and river levels
in some areas rose far more quickly than
during any previous flooding. The rapid
response (the speed of the water level rise)
of a number of river catchments meant that
some warnings could not be given within the
two-hour target timescale;
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e many rivers flooded at the same time during
the summer 2007 floods, causing the water
to back up and lead to unexpectedly high
and faster-reacting river levels. This is
something that had not been considered in
much detail before then; and

e some of the telemetry systems failed, either
physically (4 per cent of river level gauges
and 2 per cent of rainfall gauges) or because
they were unable to be read as the event
exceeded their operational capabilities (3
per cent of river level gauges and 1 per
cent of rainfall gauges), although most of
the faults were repaired quickly. There is
also evidence to suggest that there is a
lack of telemetry coverage in certain areas,
especially in smaller tributaries, which
exacerbated the problem.

4.32 The Environment Agency has been
working to resolve some of the problems with
its telemetry system through the installation of
new rain and river gauges and the introduction
of back-up servers to the flood warning system
to ensure that alarms can still be provided on
the gauges even in extreme flooding events.

4.33 The Review welcomes the commitment
shown by the Environment Agency, through
its Flood Risk Science Programme, to
develop the tools and techniques that

are currently available for predicting and
modelling river flooding to cover a wider
range of events. In the short term, this could
include running data from the summer 2007
floods through the Environment Agency’s
modelling and mapping systems as part of
historical data capture. In the longer term, this
will require running different extreme scenarios
through the systems, and making sure that the
possibility of multiple flood events occurring
both simultaneously and within different
overlapping time periods is taken into account.

4.34 The Review considers that the biggest
risks people face from inland river flooding are
due to significant depths and high velocities;

6 inches of fast-flowing water can knock
someone off their feet and 2 feet of water is
enough to float a car. Although most of the
summer 2007 flooding was not of a particularly
high velocity (unlike the flooding experienced
in Boscastle in 2004), significant depths were
reached in some places. As well as posing a
specific risk to individuals, in some cases the
depth of the flood water hampered rescue
efforts, making evacuations dangerous for both
the evacuee and emergency responders.

4.35 The Environment Agency has now
identified ‘rapid response catchments’ (i.e.
areas with particularly steep and narrow
catchments that channel water, causing high
velocities) and has committed to engaging
with emergency responders to discuss their
requirements in this area. The November 2007
EU Floods Directive (mentioned in Chapter

8) requires that flood depths and velocities in
high-risk areas are mapped. The Environment
Agency will be taking forward this work in
preparation for its implementation.

4.36 Although some advances have

already been made in this area, and the

EU Floods Directive will ensure that flood-
risk assessments include multiple events,
coincident flooding, depths and velocities, the
Review believes that further enhancements
to the Environment Agency’s modelling and
mapping tools should be urgently progressed.
This will help to ensure that the rescue
capabilities to emergency responders are not
hindered unnecessarily and that the risk of loss
of life is reduced in future flooding events.

RECOMMENDATION 4: The Environment
Agency should further develop its

tools and techniques for predicting and
modelling river flooding, taking account
of extreme and multiple events and
depths and velocities of water.



4.37 In contrast to river and coastal flooding,
capabilities to map and model (and hence
provide warnings for) surface water flooding are
very limited.

What is surface water flooding?

4.38 In this report, the Review refers to
‘surface water flooding’ as flooding that occurs
due to extreme rainfall and the inability of the
water to drain away quickly enough, hence
forming pools of water. Pools may also form
due to water coming out of drains at other
locations. However, the reasons for a lack

of drainage capability can be quite varied

and are often interlinked. For example, an
urban sewerage system (designed to convey
surface water runoff into a nearby watercourse)
might be unable to discharge water if the
watercourse levels are too high, which was
the case in certain areas of Sheffield during
the summer 2007 floods. This particular type
of flooding, where the urban drainage and
sewerage system links to the river system,

is often referred to as ‘coincident flooding’
(see Foresight Future Flooding Qualitative
Update 2008).

4.39 Many factors affect the likelihood of
surface water flooding:

e intensity of rainfall: rainwater drains away
naturally over long periods of time, but if rain
falls in intense bursts, the drainage system
may be unable to cope. The probability of
this type of intense rainfall occurring in the
future is likely to increase due to climate
change;

e the location of the rainfall: the direction of
travel of surface water is directly influenced
by the topography of an area. Small
changes in the location of rainfall can have
a significant impact on where the water
ends up;
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e the capacity and condition of the

sewerage and drainage system: this

will obviously affect the rate at which
rainwater can drain away, but the system is
complicated. A number of different people
and organisations are responsible for
different parts of the system (these roles
and responsibilities are described in more
detail in Chapter 6), and this is not always
transparent. In addition, most of the UK
sewerage system was built before the
Second World War, and so deterioration is
another key issue;

the type of surface material: the
permeability of surface material affects the
amount of runoff. Urban areas are more
susceptible to surface water flooding than
rural areas because they are characterised
by a significant quantity of built-up (and
hence impermeable) areas. Chapter 5
discusses urban creep in more detail;

the saturation (or the soil moisture
deficit) of the ground: if the ground is
saturated, or in fact too dry, any rain that
falls will be converted into runoff (see text
box below on soil moisture deficit);

river levels: high river levels will hinder
the sewerage system’s ability to discharge
water; and

planning and development: pressure

to increase the amount of housing will
reduce the amount of permeable space
available and is also likely to reduce the
number of open watercourses (many will be
converted to culverts — see Chapter 5 for
more detail). Sustainable drainage systems
can be incorporated into new property
developments to help to reduce the surface
water runoff and these are considered in
Chapter 6.
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Soil moisture deficit

Groundwater levels and the saturation
level (or soil moisture deficit) of the soil

are different phenomena. Groundwater
flooding is a complicated process of water
being absorbed by sub-surface aquifers
and then recharged over a period of time.
Soil moisture deficit describes the level of
saturation, with the actual figure being how
much more water the soil could absorb
before being fully saturated, so a soil
moisture deficit of zero would mean that the
soil is fully saturated.

The Environment Agency currently records
soil moisture deficit levels to monitor

the water table in the context of drought
situations. The Review believes that this
monitoring capability should also be used
for flood risk management. The saturation
level of the ground is especially important
for surface water flooding where the amount
of run off will depend on the volume of
water which can soak into the ground (the
converse case of the ground being too dry
also affects surface water flooding as the
water just bounces off the ground). During
the summer 2007 floods, conditions prior
to the flooding were such that the ground
was already saturated due to heavy rainfall
in May and early June and so the soil
moisture deficit values were close to zero.
This is in stark contrast to the soil moisture
levels recorded in summer 2006 (see graph
below for the Environment Agency’s North
East region).

North East

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

— 2006 — 2007

4.40 All of the factors listed above affect

and are influenced by a wide cross-section

of societal factors. To begin to understand
how surface water flooding happens, and
hence to be able to develop modelling and
mapping techniques, the Review believes
that organisations such as the Environment
Agency, the Met Office, water companies, local
authorities, planning and highways authorities,
and riparian owners will all need to work
together to pool their expertise and data.

|dentifying vulnerable areas

4.41 In response to the recommendation in the
Review’s interim report that the Environment
Agency (supported by other organisations)
should urgently identify the areas that are at
highest risk from surface water flooding, the
Environment Agency has carried out research
into developing a surface water flooding

alert system for its professional partners. It
has improved dialogue with Local Resilience
Forums (LRFs), local authorities, water
companies and other stakeholders with the
aim of sharing existing knowledge of historic
surface water flooding.

4.42 To formalise this process, the
Environment Agency set up a national project
on surface water flooding in April 2008. The
main objective of this project is to produce

a national set of data to identify areas most
naturally vulnerable to this type of flooding by
1 August 2008 and to collect further remaining
data on historic surface water flooding by 2010.
This should enable local authorities and utility
companies to carry out more detailed studies
in the highest risk areas and create better
plans for dealing with the risk. In collating this
data, the Environment Agency will work with
its partners to define how the data will be used
and what should be included.



Surface Water Flooding maps

Although the summer 2007 floods
highlighted the risk of surface water
flooding, affecting many areas which had
not previously flooded, this risk and the
requirement for more data and better
modelling tools was identified in the
Foresight Future Flooding report (2004).

A number of submissions to the Review
have indicated that some organisations
have already started to look at how to
map the risk from surface water flooding.
Examples are:

e Risk Management Solutions (RMS) who
provides products and services for the
management of insurance catastrophe
risks. These tools are widely used by
the insurance industry to inform the
pricing and management of risk from
natural and man-made hazards. RMS
has been working over the past couple
of years to upgrade their existing UK
Inland Flood Model, employing numerical
approaches to produce a new, fully
probabilistic model covering all sources
of inland flood risk. The enhanced model
provides information on the flow from
major and minor rivers, surface water
flow from both rising groundwater and
intense rainfall, and drainage overflow
in urban areas. The upgrade also
incorporates an increased understanding
of flood defences by including data
from the Environment Agency Flood
Defence Database and accounts for the
downstream impact of flooding in the
event of upstream defence failures.

4 An ADI computational model
5 ReFH model
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Surface Water Flooding maps
(continued)

e Micro Drainage is a drainage engineering
software developer whose software
is currently used by many of the UK’s
sewerage consultants and water
companies. They have been working with
West Berkshire County Council since
the summer 2007 floods to produce a
3-D computer flood model for Thatcham
as a method of testing the model’s
capabilities. The model* utilised the
latest runoff model® and data of the July
2007 rainfall to identify the main flood
flow paths, depths, velocities and sinks.
It also identifies which elements of the
drainage system are critical. This model
has helped West Berkshire County
Council to establish the current level
of protection, test proposed mitigation
measures, establish appropriate
drainage maintenance and structural
improvement regimes and inform their
emergency procedures and responses.

4.43 The Review commissioned analysis of a
number of different approaches to modelling
surface water flooding, looking at their
effectiveness and providing a basic cost-benefit
analysis. The results of this work are set out
below.
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Evaluation of Modelling Approaches to Urban Flood Risk

The purpose of this evaluation was to assess the feasibility of flood risk modelling and mapping
in urban areas, and to indicate the different modelling approaches.

The five approaches considered in this assessment were:

e Topographic index analysis — This is a basic terrain model with no rainfall input. There is no
correlation between the model’s outputs and areas of known flooding, and so it would be of
little use.

e 2D overland routing of uniform rainfall event — This model makes no allowance for
differences in rainfall, and assumes that every area has a uniform capacity to drain water. It
could be used for high level analysis but significantly overestimates the extent of flooding.

e Decoupled sewer model and 1D overland routing — This model takes account of the effect
of drainage by using a detailed sewerage network model. It is the most accurate method of
identifying properties on water company registers but underestimates the spatial extent of
flooding.

® Decoupled sewer model and 2D overland routing — This model includes 2D surface runoff
data and detailed sewerage network data, but does not include assessment of below-ground
flooding mechanisms. It produces a much better estimate of the spatial extent of flooding but
fails to identify some properties on water company registers.

e Coupled sewer model and 2D overland routing — This model combines surface runoff data,
detailed sewerage network data and a full 2D model of above-ground flooding. It does not
include below-ground flooding mechanisms but this could be added. It gives a very accurate
assessment of the spatial extent of flooding but fails to identify some properties on the water
company registers.

The figure below shows how different modelling approaches can produce very different results.
Each image maps a flooding event with an annual 1-in-30 chance of occurring. The red line
indicates the actual extent of flooding at that level.

a) 2D overland routing of uniform b) Decoupled sewer model and
rainfall event 2D overland routing
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Evaluation of Modelling Approaches to Urban Flood Risk (continued)
There are some important messages for our assessment of potential progress on mapping

surface water flooding.

e tools exist that can reliably and accurately model surface water flooding in urban areas;

e the costs of the different models can vary widely owing to the information and detail required
and the cost of accurate modelling can be high if models of sewerage networks have to be

built from scratch;

e simplified modelling is possible at relatively low cost but is far less reliable and probably only
suitable for high level risk assessments on an area wide basis. Such approaches are not
suitable for assessment at the level of detail of individual streets or for producing solutions to

flooding; and

e surface water (or urban) flooding can be accurately modelled and mapped but further work
is required to understand user needs and the costs associated with meeting those needs.
There also needs to be an assessment of what information is currently available and where

that information can be obtained.

4.44 The Environment Agency’s proposed
strategic overview role means that it will be
well placed to provide a modelling and warning
system to cover surface water flooding. It

will need to work with its partners, especially
with the Met Office, to develop the tools and
techniques required to model surface water
flooding.

4.45 |t is vital that the Environment Agency
also engages with those responsible for
different aspects of the drainage and sewerage
system — including water companies, local
authorities, internal drainage boards, highways
authorities, navigation authorities and riparian
owners. This will help the Environment Agency
to understand how surface water runoff is
discharged by the system, what knowledge and
data gaps are present and what steps need to
be taken to fill them.

RECOMMENDATION 5: The Environment
Agency should work with partners to
urgently take forward work to develop
tools and techniques to model surface
water flooding.

4.46 Groundwater flooding is caused by the
emergence of water on the surface due to the
water table rising. It can result in the flooding of
surface or sub-surface infrastructure (for

example, basements or sewers) and can
cause damage to foundations by reducing
their load-bearing capacity. The damage
associated with groundwater flooding is
believed to be significantly greater than

that associated with river and surface water
flooding, due to the fact that the water can
remain above the surface for long periods of
time. It is estimated that around 1.6 million UK
properties are currently at risk from flooding
associated with groundwater-dominated
catchments.

4.47 Although groundwater flooding was
not a major contributor to the summer 2007
floods, it did significantly affect certain areas
and remained a serious threat in the months
following the flooding.

4.48 The Review is aware that, although
groundwater flooding has been recognised by
flood risk managers as an important element
of flood risk, no organisation has responsibility
for it and at present it is not well understood.
The Environment Agency has established
monitoring and warning arrangements for the
chalk aquifers in its South-West, Southern
and Thames regions (which are most at risk
of groundwater flooding), but there are still
significant technical problems associated with
groundwater flood risk assessment. This is
because the models that have been designed
for conventional hydrological events have a
limited applicability to groundwater.
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4.49 The Environment Agency has

been investigating ways to develop its
groundwater capabilities through the
cross-government Making Space for Water
programme and the Review welcomes

this. It has looked at establishing a national
database of flooding from all sources, as well
as extending its flood risk maps and warning
service to cover groundwater flooding. This
work has partly been done in preparation for
the implementation of the EU Floods Directive,
which is discussed in more detail in Chapter 8.

4.50 Following the summer 2007 floods, the
Environment Agency commissioned a report
from the CEH to assess the groundwater
flooding risk for the autumn and winter. It
concluded that there was a risk in certain
areas, but that this risk would depend on the
amount of rainfall received during the autumn.
As it transpired, there was no significant rainfall
during the autumn and groundwater levels were
able to stabilise. However, the report prompted
the Environment Agency to undertake a
national groundwater level scenario-forecasting
exercise in October 2007. A reappraisal
exercise took place in February 2008 following
the heavy rainfall during January.

4.51 In response to the urgent
recommendation made in the Review’s interim
report, that more frequent and systematic
monitoring of groundwater levels should

be undertaken, the Environment Agency

is continuing to develop its activities. This
includes collecting historic groundwater
flooding information, extending the monitoring
and warning systems and awareness-raising
activities.

4.52 The Review welcomes the progress
made by the Environment Agency and
applauds its commitment to trying to develop
its understanding of groundwater flooding.
We hope that this work will be facilitated by the
Environment Agency’s strategic overview role
where the responsibility for groundwater flooding
can be fully established (see Chapter 3).

4.53 Flood risk needs to be managed in a
joined-up way; all sources of flooding need to
be considered, as do all parts of the drainage
system. Organisations and individuals will
need to work together to enhance their
understanding of the problems and to develop
solutions that will reduce the risk of flooding.

4.54 Programmes, projects and working
groups have already been set up to combine
the expertise and data that is held within the
disparate range of organisations involved and
to facilitate closer working. This is particularly
pertinent to government organisations, as there
should be more of an incentive for them to work
together to realise efficiencies and to provide
cost savings.

4.55 The summer 2007 floods emphasised the
need for organisations to work closer together
and many submissions and comments to the
Review highlighted the confusion between
information received from the Met Office and
information received from the Environment
Agency.

Sharing information

4.56 The Review believes the sharing of
information to be vital to effective flood risk
management. Much work has been done by
different organisations to collect and record
datasets relating to flood forecasting and
modelling. These now need to be integrated to
fully realise the benefits.

4.57 There are a number of barriers that may
hinder this integration, including compatibility
and cost. The Review strongly believes that,
because the sharing of information is integral
to flood risk management, all efforts should be
made to overcome these barriers.

4.58 Thus, integration will require information
to be produced using consistent software
compatible with the technical capabilities of
the end user. The Environment Agency must
work with partners to examine the range of



software available and to provide guidance on
how data should be collected and recorded for
consistency.

4.59 Many government organisations
currently charge for information (albeit often at
discounted rates) to recover data acquisition
costs. The Review appreciates that this is part
of agreed business models, but a recent study
for the Department for Business, Enterprise
and Regulatory Reform (Newbury et al. 2007)
indicated that a move towards a near-zero cost
access to data for UK Trading Funds (e.g. the
Met Office, Ordnance Survey, Hydrographic
Office) would lead to considerable net benefits
to the economy. We would welcome further
consideration of this approach.

4.60 As part of efforts to share information
more efficiently, the Atlantis Programme
was set up in 2004. Its aims are to develop,
maintain and promote the use of a definitive
national dataset comprising topographical,
geological and hydrological data.

4.61 The Atlantis Programme was established
by a number of government organisations:

e the British Geological Survey, which maps
the geology of the landscape;

e the Centre for Ecology and Hydrology, which
has expertise in flood modelling and holds
river catchment and depth profiles;

e the Environment Agency, which holds
detailed information on the river network and
maintains this information;

e the Met Office, which produces weather
forecasts and records precipitation
measurements;

e the Ordnance Survey, which collects detailed
data on contours, surface material type and
discrete geographical features; and

e the United Kingdom Hydrographic
Office, which charts the world’s oceans
and provides other navigational and
hydrographic information.
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4.62 The Review welcomes the Atlantis
Programme as a way of improving the
ability of organisations to consolidate their
data and to provide further detail on the
layout of infrastructure and topographical
features. This consolidation could provide

a platform for more accurate modelling and
scenario planning to be developed.

Integrated working

4.63 The Review’s interim report highlighted
the need for closer working between the
different organisations involved in flood risk
management. Following the conclusions
made in our report, progress has been made
towards integrating data, and facilitating the
identification and collection of new data to fill
existing gaps. For example:

e Extreme Rainfall Alert. The Met Office
and Environment Agency have launched an
Extreme Rainfall Alert (ERA) pilot service
on a UK-wide basis for six months. The
service has been developed in consultation
with the Energy Networks Association and
is designed to provide an early indication
of extreme rainfall and the implied risk of
surface water flooding. The potential value
of this pilot will be enhanced with the release
of the Environment Agency indicative
surface water ‘hotspots’ which will assist
emergency responders in prioritising their
response efforts; and

e Distributed Flood Forecasting. This is
a new method to provide indicative flood
forecasts ‘everywhere’ by running a model
on the Environment Agency’s existing NFFS
platform. This approach uses a chosen
grid size (say 1 km), underpinned by a
Digital Terrain Model (DTM) and feeds in
information from the Environment Agency’s
telemetry systems and the Met Office’s
grid-based weather forecasts. This tool
does not replace the Environment Agency’s
River Forecasting models on major rivers,
but would work in parallel to accelerate
the Environment Agency’s programme of
improvement works as flow forecasts from
small un-gauged catchments would be made
available for the Environment Agency to feed
into its main river models. By supplementing

53



Learning lessons from the 2007 floods

54

current systems, this model will provide information relating to forecasting, modelling
a significant additional understanding of and mapping flood risk. We welcome the
real-time flood risk and will be a key building progress that has been made in this area
block to further developments. through the creation of an Inter-Agency
Working Group (see text box below) and an
4.64 The Review places a high priority on Envronment Agency/Met Office Joint Steering
the issue of integrated working between the Group.

main organisations with responsibilities for and

Inter-Agency Working Group for forecasting and flood warning

The Environment Agency, Met Office, Ordnance Survey and Centre for Ecology and
Hydrology decided to establish an Inter-Agency Working Group (IAWG) to provide options and
recommendations for the Review on how the key agencies can work together to deliver world-
leading flood forecasting and warning services for England and Wales.

The IAWG met over a period of approximately five weeks to discuss and set out a number of
proposals:

provision of probabilistic flooding alert to professional partners. Many stakeholders,
for example, emergency responders and owners of critical infrastructure, have expressed
a requirement for longer lead times for flooding events. Developments in technology could
enhance the capability to produce earlier probabilistic forecasts;

Distributed Flood Forecasting and resulting alert products. Work needs to progress

on the Distributed Flood Forecasting approach to enable flow forecasting capabilities for
locations where there are currently none, the creation of a spatial display of flood risk on a
country-wide scale, the capability to forecast for un-gauged and rapid response catchments
and longer lead times;

provision of a Surface Water Alert Service. This consists of three approaches:
1. alert of extreme rainfall — see above;

2. identification of hotspots and development of a surface water flood map. The
Environment Agency has already made progress on this and an indicative map of the
hotspots should be available in August 2008; and

3. development of surface water action plans by responsible authorities. There is currently
no agreed remit to plan responses to surface water flooding.

education of professional partners. If new forecasting tools and techniques are to be
effective, the professional partners utilising them will need to be educated in their use. This
is especially the case with probabilistic forecasting as there will need to be guidance on how
to react to such warnings;

better presentation of information. The output from the Atlantis Programme will provide
a common reference framework for producing and presenting data. This should facilitate
agencies sharing information and delivering a consistent message to the public and other
stakeholders;

better media management. The creation of a central media coordination group, which
includes press office members from each of the IAWG organisations, to deliver a consistent
message as above;

better utilisation of information sets. The Atlantis Programme should be used as a
vehicle for improving data interoperability (compatibility) and exchange of information. This
will enable high risk areas to be prioritised in terms of maintenance, investment emergency
plans and resources; and
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Inter-Agency Working Group for forecasting and flood warning (continued)

e options for closer working between the Environment Agency and the Met Office. Initial
discussions between the Environment Agency and the Met Office about working closer
together on forecasting and warning have produced a preliminary range of options:

— status quo. Both the Environment Agency and the Met Office continue with existing
work programmes and initiatives and continue to work together under the existing Joint

Steering Group arrangement;

— accelerated status quo. As above but with modest additional resources to enable

progress to be made more rapidly;

— step change in investment. Significant investment to enable both the Environment
Agency and the Met Office to undertake an enhanced programme of projects working
together to agreed objectives under the existing structural arrangements; and

— joint centre approach. The creation of a national weather/flood forecasting alert service
which builds on, rather than replaces, the services currently provided.

4.65 The Review believes that in order to
significantly advance the UK’s forecasting

and flood warning systems, the Environment
Agency and the Met Office should work closer
together and pool their expertise to deliver an
integrated model for rainfall and subsequent
flooding.

4.66 The Environment Agency and the Met
Office, in parallel with the IAWG, have been
investigating other options for implementation
of a joint capacity which are:

e virtual Environment Agency national
centre — dispersed team delivering National
broad-scale river and tidal flood warnings to
professional partners;

e national Environment Agency operations
centre — dedicated team delivering National
broad-scale river and tidal flood warnings to
professional partners;

e embedding staff in each other’s
operations centres — this would be
undertaken at a time of major flooding
events. It would require a national
Environment Agency operations centre;

e dispersed Environment Agency/Met
Office national operations centre —
national broad-scale river and surface
water flood forecasting and alerts service to
national partners; and

e Co-location of national operations centre
— national broad-scale river and surface
water flood forecasting and alerts service to
national partners.

These options are being developed further,
costed and assessed through the Environment
Agency/Met Office Joint Steering Group.

4.67 The Review welcomes the work carried

out by the Inter-Agency Working Group;

this has provided a foundation on which to
take forward improvements in forecasting,
modelling, mapping and warning systems.

4.68 The summer 2007 floods exposed gaps
in our capabilities in relation to forecasting

and flood warnings. The Review understands
that there are complex issues that need to be
resolved but we strongly believe that advances
can be made over the next few years. Surface
water flooding in particular highlights the

need for extreme rainfall prediction and flood
modelling to be better integrated.

4.69 The Review strongly believes that in
order to maximise advances in forecasting and
flood modelling and warning there must be
joint working between the Environment Agency
and the Met Office. There also has to be a
step change in terms of investment to allow
joint research to be undertaken and potential
capabilities to be realised.

4.70 The Environment Agency and the

Met Office should take this opportunity to
significantly enhance the UK’s flood forecasting
abilities and show a willingness to be open to a
number of options including a joint centre.
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4.71 The Review believes that there should
be co-location of appropriate expert staff at a
national level from the Environment Agency
and the Met Office to integrate the process of
weather forecasting and flood modelling and
warning. The Review understands that this is
a significant change to current arrangements
and we do not take the option lightly. The
evidence we have received from international
examples such as France (SCHAPI) and
Sweden (SMHI) (see case study box below)
and from submissions to the Review suggest
that this approach would maximise the potential
enhancements that can be made in the
quickest time.

4.72 The Review appreciates that a more in
depth assessment of the different joint working
options needs to be undertaken to establish
the issues and costs involved. We therefore
urge the Joint Environment Agency/Met Office
Steering Group to take forward the work to
consider the different joint working options as
quickly as possible.

RECOMMENDATION 6: The Environment
Agency and the Met Office should

work together, through a joint centre,

to improve their technical capability to
forecast, model and warn against all
sources of flooding.
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Close cooperation between hydrological and meteorological services
SCHAPI and Météo-France

The Central Flood Forecasting and Warning Service (SCHAPI) in France was created in 2003 as
part of the Ministry of Ecology and Sustainable Development, following severe flooding events, such
as the 2001 flood which affected parts of northwest and central France, including Paris itself. The
floods highlighted several weaknesses in the previous French flood forecasting and warning system,
including the disjointed structure of the forecasting bodies, poor efficiency of flood warnings and a
lack of understanding among the general public.

SCHAPI is based in Toulouse, alongside the national meteorological service, Météo-France. Both
organisations benefit from the co-location of their office buildings and closer cooperation between
meteorological and hydrological experts. This working arrangement has ensured better flood
forecasting coordination and technical support and improved flood warnings, including flood vigilance
maps. The new relationship between hydrologists and meteorologists has improved anticipation of
flood events, through monitoring data from 22 regional flood forecasting centres which extend to
17,000 km of the rivers in France. SCHAPI now aims to provide warnings up to 24 hours ahead of

a storm event. The time frame for warning depends on the speeds and flows of the rivers, but can
range from up to three days for the River Seine to significantly shorter lead times in river basins that
rise much more quickly. There are still limitations, particularly the ability to pinpoint a flood to a street-
specific location. In addition, while technologically-advanced river monitoring and radar is used to
gather information on possible rainfall events, it is still difficult to accurately forecast flash flood events.

Close contact with Météo-France has modernised the information process of floods, ensuring that
SCHAPI can provide flood information to the public and media that is reliable, timely and consistent.
One of their key tools is online ‘vigilance maps’®, which are updated twice a day, and more frequently
if necessary during an event. The general public have responded well to the new procedures, and
according to SCHAPI’s own statistics’, three-quarters of the general public felt that they understood
the vigilance maps, with around 80 per cent feeling sufficiently informed.

Before 2003, the responsibilities and organisational structures were much more disjointed and,
confused than they are presently in England and Wales. The responsibility for flood warnings lay

with the Ministry of the Environment from 1979 — 1999 and it suffered from having its staff dispersed
across the country with no centralised technical support. The synergy between the meteorological and
hydrological agencies remained poor in spite of signed agreements between the Director of Water
and Météo-France.

Despite the problems with the French system before the creation of SCHAPI, significant reforms

and positive changes have been made in the last 4-5 years. The French have demonstrated that in
order to achieve considerable advances in weather forecasting and flood modelling and warning, the
meteorological and hydrological agencies need to be located in the same area. At present SCHAPI is
located in a new, but separate, building on the Météo-France site, however, they are examining the
possibility of physically locating the national weather and forecasting teams within the same building.

Central Flood Forecasting Service (SCHAPI) Flood Vigilance Maps, at www.vigicrues.ecologie.gouv.fr.

Dr Francoise Bénichou and Jean-Michel Tanguy presentation for the World Meteorological Organisation symposium on
Multi-Hazard Early Warning Systems for Integrated Disaster Risk Management entitled Lessons Learnt from France’s
Awareness System for Enhanced Emergency Preparedness and Response Authorities, 2006.
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Close cooperation between hydrological and meteorological services (continued)
SMHI

The Swedish Meteorological and Hydrological Institute (SMHI) is a government agency which sits
under the Ministry of the Environment and uses meteorological, hydrological and oceanographic
expertise to provide public services, the private sector and the general public with important decision-
making tools relating to the weather, water and climate.

SMHI’s services include data collection, weather forecasting, warnings for extreme weather and other
hazardous events, providing advice on interpretation of the warnings, inter-agency cooperation and
research and development.

This joined-up approach to environmental hazards allows SMHI to provide wide-ranging information;
from details of an impending storm, the spread of radioactive dust from a breakdown at a nuclear
power plant, through to long-term climate change decisions.

The scope of SMHI is broader than that of SCHAPI and the fact that it is a single organisation, and
has been for a number of years, means that it cannot easily be compared to structures in the UK.
However, there are many similar lessons that we can learn from this joined-up approach such as joint
weather and flood warnings, improved modelling and efficiency savings.
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Section 3

Improved planning
and reducing the risk
of flooding and its
impact

This section covers:
e building and planning;

e local flooding and drainage;

e flood defence;

e modernising flood risk legislation; and
e insurance.



Chapter

Building and planning

This chapter examines building and planning controls that
govern development in flood risk areas and measures
that can be taken to make properties more flood resilient.

It contains sections on:

e new development in flood risk areas;

e local planning decisions; and

e property level resilience and resistance measures.

5.1 Around 10 per cent of properties in
England are located on the floodplain. In
addition, 11 per cent of new homes in England
have been built in flood hazard areas since
2000." This combination of a large number of
existing properties and the need to manage
further development emphasises the vital
importance of strong planning controls.

5.2 The images of flooded developments
during the summer of 2007 brought home
vividly the importance of well-informed
development control decisions. They also
demonstrated that it is not possible to defend
against all flooding and that surface water
flooding can occur in areas that are not
considered to be floodplain. This chapter
considers both development control and the
need for more flood-resilient properties.

5.3 We start from the view that any individual
who buys a newly-built property should have
a reasonable expectation that the property will
not be prone to flooding and if, exceptionally,
the property is built on the floodplain, the flood
risk should be mitigated as far as possible. If
properly applied, current government policy
on development and flood risk — Planning
Policy Statement 252 (PPS25) — supports this
expectation.

5.4 Many of the submissions to the Review
supported a strong presumption against
building on the floodplain, although some would
have liked the Review to go further. The Review
received a number of submissions focused on
proposed new development in areas, and in
some cases specific development sites, that
had flooded during the summer 2007 floods.
Royal Sun Alliance said:

' House of Commons Communities and Local Government Committee, Planning gain supplement (London: Stationery

Office, 2006), HC 1024

2 www.communities.gov.uk/documents/planningandbuilding/pdf/planningpolicystatement25.pdf
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“The floods of this summer demonstrated
the risks of building on floodplains. R&SA
would question whether it is ever going to
be feasible to adequately defend properties
built in areas of severe flood risk from
flooding.”

5.5 Around a quarter of properties that flooded
in summer 2007 had been built in the last

25 years. A number of images of flooded
properties from summer 2007 showed modern
developments that had flooded. This reinforces
the Review’s conviction that strong controls on
development on the floodplain are needed.

5.6 Development control is an essential element
of flood risk management. The Foresight Future
Flooding report recognised new development as
one of the key factors that could increase flood
risk in the future: therefore decisions made now
about where to build houses could have a real
impact on future flood risk.

“Influencing where to place new
development is now recognised as a key
tool in managing flood risk; however this
does need to be balanced against other
economic, social and environmental needs
including the demand for new housing.”

5.7 CLG estimates that nearly 16,000 dwellings
were built in high flood risk areas in 2006 (not
taking into account the precense of defences).
The Review is of the opinion that, wherever
possible, new development should not take
place in flood risk areas and that there should
be a strong presumption against building on
the floodplain. Several submissions from the
public called for an end to all new development
on the floodplain, while others argued against

a complete ban but were in favour of rigorous
controls. Tewkesbury Borough Council noted

in its response that many councillors “do not
generally accept that any building should take
place in the floodplain”. However, the Review
recognises that in some places, such as in
London or Lincolnshire, this will not be possible.
This approach is supported by the recent EFRA
Select Committee report on flooding: “Most
witnesses did not support an outright ban on
development in the floodplain. Hull City Council

told us that 95 per cent of Hull was in a high
flood risk area, and an ‘overcautious’ approach
would result in no more development.”

The Government’s national policy on
development on the floodplain is set out in
PPS25. This policy promotes a strategic
approach to managing flood risk: ensuring
that flood risk is considered at all stages
of the planning process; stressing the
importance of flood risk assessments and
consideration of all sources of flooding;
and linking floodplain zones to appropriate
development types. Alongside this policy,
the Government has given the Environment
Agency statutory consultee status in
relation to all flood risk areas. Call-in
powers have been made to address those
cases where a local authority intends

to approve a major planning application
(ten or more dwellings) despite sustained
objections from the Environment Agency.
This means the decision can be considered
by the relevant Government Office to
decide whether to call it in so that the
Secretary of State can make the final
decision on whether the development can
go ahead.

PPS25 is accompanied by a living practice
guide. This was under consultation for

six months and a revised version was
published in June 2008. This should help
ensure that the provisions of PPS25 are
properly understood and includes useful
case studies. It has been updated to
include lessons relating to the summer
2007 floods, including a strong emphasis
on understanding surface water flood risks.
The guide also provides links across to
other relevant planning statements such
as PPS13 (Sustainability) and its climate
change supplement. This supplement is
particularly important as the value of land
use planning in adapting to climate change
is well recognised.

3 ODPM, 2005. Planning Policy Statement 1: Delivering Sustainable Development



The Environment Agency has published
guidance for developers ‘building a better
environment’ which sets out the key
considerations for developers in relation to
PPS25 and flags up the importance of flood
risk assessments. The Royal Institute of
British Architects is also producing guidance
called ‘Living with Water: Sustainable
design for areas at risk of flooding’ for
architects to encourage the development of
more innovative solutions to development in
flood risk areas.

Table 1 — PPS25 flood probability zones

Building and planning

Avoiding development on the floodplain

5.8 The strong presumption against developing
on the floodplain in PPS25 is supported by

the ‘sequential test’. This test is essentially a
means of avoidance planning — development
should be directed to areas with the least risk
of flooding. The test should be applied at the
earliest stage possible — the Regional Spatial
Strategies stage, when areas for significant
development are determined — and should
continue throughout the development cycle of
Local Development Frameworks and individual
development sites.

5.9 PPS25 and the sequential test split the
floodplain into several probability zones and
identify development that is compatible with
each risk zone. For example, no residential
development should take place in flood zone
three (the highest flood probability zone). Table
1 below gives a brief summary of the flood
zones.

Flood Zone | Definition Examples of appropriate uses
One Low probability — less than 0.1% All uses of land.
chance of river or sea flooding in any
year.
Two Medium probability — between Water compatible uses.
1%—-0.1% chance of river flooding or Less vulnerable uses such as shops
between 0.5%—-0.1% chance of sea : P
flooding. and offices.
More vulnerable uses such as
hospitals and homes.
Three A High probability — 1% or higher chance | Water compatible uses.
of river flooding or 0.5% or higher Less vulnerable uses
chance of sea flooding. :
More vulnerable uses and essential
infrastructure only allowed if exception
test is passed.
Highly vulnerable uses, such as
basement dwellings and permanent
caravan parks, are not permitted.
Three B The Functional Floodplain — land Only water compatible and essential
where water has to flow or be stored in | infrastructure (subject to passing the
times of flood. exception test) is permitted.
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5.10 Flood zone development is an approach

adopted in a number of countries, including
France and the USA. In the USA, its flood

zones are linked to insurance provision. France

links flood zones with hazards, such as flood

velocity and depths. In England, consideration

of flood velocity or depths will occur at the

SFRA stage if the proposed development is in
zones two or three. Mapping of flood velocities
and depths could usefully be linked to enhance

the flood zone approach in PPS25.

Flood risk assessments
5.11 The Review believes that the starting

point for proper building and planning control

is the development of a good flood risk
assessment. Assessments can be produced

at various levels to support different planning

documents and strategies, such as Regional

Spatial Strategies. Regional and local
authorities should actively consult on Regional
Spatial Strategies and Local Development
Frameworks and should be clear about how
their proposals deal with issues such as flood
risk. The Review believes that the public
should actively engage in these strategic
consultations, when various options are
discussed, instead of leaving their involvement
until the point when an individual development
proposal is put forward. The public should also
be able to ask their local authority what flood
risk assessments have been carried out for
their community.

5.12 Table 2 below sets out strategies and
corresponding flood risk assessments.

Table 2 — Planning strategies and flood risk assessments for England

Strategies Flood Risk Assessment

Development stage and benefits

Regional Flood Risk
Assessment

Regional Spatial
Strategy (RSS)

An RSS will set indicative allowances for
development in the region. A flood risk assessment
should be used to make sensible allocation
decisions and a high level sequential test should
be applied. The RSS is open to public scrutiny.

In England just under 90% of land is within Flood
Zone 1 (lowest risk), so at a regional scale there
will be many opportunities to locate development
in this zone.

Local
Development
Framework

Strategic Flood Risk
Assessment (SFRA)

The Local Development Framework is a collection
of local development documents. These should
reflect the Council’s strategic planning policies
and approach to flood risk set out in its core
strategy. Flood risk should be factored into the
detailed allocation of land use types across the
local area. The SFRA will be more detailed than
a regional flood risk assessment and provide a
comprehensive assessment of flood risk for all
types of flooding from across the local authority
area. The SFRA provides the evidence for
zoning and application of the sequential test. It
is a publicly available document, as are Local
Development Documents.
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Strategies Flood Risk Assessment | Development stage and benefits

Individual Site Flood Risk A developer will submit an individual planning
planning Assessment application and should submit an appropriate
application Site Flood Risk Assessment. Many planning

applications are objected to by the Environment
Agency on the basis of a lack of a flood risk
assessment. The site specific assessment will
provide more detail on the individual site risk and
the impact of the proposed development on its
own flood risk and that of neighbouring areas. If
Local Development Documents are clear about
the local planning authorities’ approach to flooding,
individual planning applications should reflect this
both in terms of type of development proposed and
any mitigation strategies (if in a flood risk area).

5.13 All local authorities should have
produced, or be in the process of producing,
an SFRA. These assessments enable local
authorities and other interested parties to
assess the flood risk in their area and facilitate
the application of the sequential test. They
should cover all sources of flood risk and

be available to members of the public. They
are generally produced for local authorities

by consultants, and it was suggested to the
Review that they are of varying quality. In part
this could be due to the availability of data,
cooperation between relevant organisations,
and also the ability of the local authority to act
in the ‘intelligent client’ role. It is hoped that,
through the changes suggested elsewhere in
this report, these issues will be resolved. Defra
has commissioned a project to assess the
coverage and adequacy of current SFRAs.

5.14 There may also be opportunities to reduce
the costs and increase the benefits of SFRAs
through local authorities sharing assessments,
where appropriate. For example, where local
authorities share the same catchment, it may
be more effective to consider the catchment
as a whole rather than repeating a significant
amount of the same modelling work for two
SFRAs. The Review understands, for example,
that Doncaster is carrying out the development
of its SFRA with Barnsley.

North-East Yorkshire Strategic Flood
Risk Assessment

Ryedale District Council, Scarborough
Borough Council and the North York
Moors National Park Authority formed a
partnership to enable a single SFRA to
be prepared for the entire Upper Derwent
catchment. This approach ensured that
the policy recommendations and guidance
within the SFRA reflected hydrological
boundaries and was consistent across
local authority areas. It also simplified the
consultation process.

5.15 The Local Development Framework
should set out areas that have the potential for
development. The sequential test, supported
by the SFRA, should be applied at this stage
as well, and the local authority should aim

to identify sites for development, including
opportunities to manage and reduce flood
risk to the community, such as water storage,
large scale SUDS and exceedance routes,
to help manage the residual risk to sites

(see Chapter 6). It is at this point that real
opportunities for the development of a wider
range of approaches to managing local flood
risk can take place.

5.16 The Review understands that local
authorities are at different points in the
development cycle, but it is clear that the
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production of an SFRA, if not already carried
out, should be a priority and any Local

Development Framework amended accordingly.

Where an SFRA has already been carried out
but does not include an assessment of surface
water flooding, the SFRA should be updated.

Applying PPS25 to surface water
flood risk

PPS25 applies to all sources of flood risk.
An SFRA should assess surface water flood
risk and identify critical drainage areas.
Good information is therefore needed from
sewerage undertakers and other sources,
including local knowledge, historic flooding
and risk modelling. Local authorities

should ensure that SFRAs carried out on
their behalf adequately address this type

of flooding. A thorough assessment of all
flood risk is vital at the SFRA stage as

the sequential test should be applied to
proposed development in respect of all
flood risk areas, not just development that
is proposed in relation to the floodplain.
Any site specific flood risk assessment
should also thoroughly address the issue of
surface water flood risk and its mitigation.

Developing an individual site

5.17 Once the location of the development
has been determined, consideration of the
development’s layout is the next important
stage. A site-specific flood risk assessment
should be carried out for any individual
development that is given the go-ahead

and the sequential approach applied, as a

site may have lower risk points on which

the main buildings should be located. The
assessment should be carried out on behalf of
the developer, should be proportionate to the
flood risk of the site and should take account of
other assessments that have been produced.
It should consider not just the development’s
risk of flooding but also the impact that the
development will have on flood risk elsewhere.

Worcestershire Waterworks

When Worcester Waterworks was
decommissioned the owners, Severn Trent
Water, in partnership with the City Council
planning department and the Environment
Agency, agreed a scheme to restore the
land to a public park, Gheluvelt Park.
Major improvements to flood management
were achieved by removing a flood wall,
removing 17 brick and concrete tanks,
recontouring the site and restoring the
active floodplain.

Housing was developed on an adjoining
site, not at risk of flooding. A local river
(Barbourne Brook) was also broken out of
its culvert and allowed to flow freely through
the park and into the river.

Worcester was flooded during the summer
2007 floods and the design worked. The
park kept flood levels down in the city

by providing a much-needed extra four
hectares of flood storage capacity (and
throughflow of flood water) and the new
housing on its edge did not flood.

5.18 Guidance published by the Royal Institute
of British Architects (RIBA) this summer will
highlight some of the approaches architects
can take to make developments more resilient
in flood risk areas, including through careful
site layout, building design and the use of
resilient materials, which is covered later on in
this chapter. PPS25 encourages developers
and local authorities to seek “opportunities

to reduce the overall level of flood risk in

the area through the layout and form of the
development.”

5.19 PPS25 actively encourages the
appropriate application of SUDS, as do Building
Regulations (part H)*.

4 Building Regulations 2000. Approved Document H: H3 Rainwater Drainage website:

www.planningportal.gov.uk/approveddocuments
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Stamford Brook development and the restoration of Sinderland Brook

Sinderland Brook was canalised in the 1970s by the local water authority. In the late 1990s a proposal
to restore the brook and its floodplain was prepared by the National Trust, the implementation of
which became a condition of the Development Agreement between the developers (Redrow Homes
and Taylor Wimpey) and the Trust. The aim of the project was to transform the canalised watercourse,
which was previously restricted to a floodplain offering only limited protection to the development site
and established residential properties to the north, to a dynamic meandering river allowed to adjust
within its own semi-natural floodplain.

This project has turned a previously canalised and straightened brook back into a meandering stream
with its natural floodplain. At 1.8 km, this is the largest river restoration project in England. The initial
1.3 km of the restoration scheme was funded by the National Trust and the developers, with the
Environment Agency contributing to the final phase of around 500 metres.

The development also includes a sustainable urban drainage system (SUDS). Surface water run
off from roofs, parking courts and driveways is piped into a series of temporary ponds (swales)
that run through the development through wildlife corridors. The water can be stored safely in the
ponds, which allow the water either to percolate back into the ground or discharge into the restored
Sinderland Brook river corridor. The SUDS system has been designed to store a 1 in 100 annual
chance of occurring flood event.

A key feature of the Sinderland Brook restoration is a restored and dynamic river environment, which
contributes notably to local environmental quality and which significantly enhances flood protection
for the site and an established residential community to the north. Not only has the level of flood risk
been reduced from 1:35 years to 1:300 years, the Sinderland Brook restoration rationalised the flood
envelope such that the developers could actually build more houses on the site.

85 per cent of respondents to a recent stakeholder survey, which included local residents, agreed that

the landscaping of the development and the river restoration had improved the local area.

5.20 Many concerns have been raised with the
Review about the impact new development is
having on neighbouring existing developments.
This issue was raised during visits to
Gloucestershire and from submissions from
Tewkesbury in particular. PPS25 is clear that
new development should not result in increased
flood risk elsewhere, and individual site flood
risk assessments should demonstrate how this
is being ensured. We endorse this approach.

5.21 PPS25 states that, following the
application of the sequential test, and where
there is no suitable land in lower risk zones,
development may go ahead in exceptional
cases — the so-called ‘exception test’. However,
in applying this test the local planning authority
must demonstrate that other sustainability

criteria outweigh the flood risk, that the risk

can be mitigated and that the site is safe. Local
authorities have a strong leadership role here in
ensuring that flood risk is properly reflected in
these deliberations.

5.22 Local authorities can fulfill this role by
ensuring that they understand the risk faced

in their area (from all sources of flooding) and
have clear planning policies, the technical
capability to assess submissions by developers
and their partners, and good links with relevant
departments, such as emergency planners.
Local authorities in Norfolk, for example,
actively involve their emergency planners in the
planning process.
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Developer contributions

5.23 Where development is exceptionally
permitted in flood risk areas, developers should
contribute the full costs of any new defence

or mitigation measures that are required as

a result, including future maintenance costs.
Consideration needs to be given to what is
termed ‘the life of the development’ and to
potential climate change impacts. This can be
done through a Section 106 agreement under
the Town and Country Planning Act® which
allows a local planning authority to enter into
an agreement with a developer to fund specific
measures related to individual developments.

5.24 The Home Builders Federation noted

in its submission to the Review that: “On the
matter of developers making full contributions
to the cost of flood defences, where this is
apportioned to the site being developed this
should not be a problem. However, if this
involves contributions to cover a historic lack of
investment in the surface water infrastructure
we would express a concern about the
implications.”

5.25 The Town and Country Planning
Association in its submission to the Review
highlighted the lack of local authority
supplementary policy documents on
developer contributions that address flood
risk management infrastructure needs. They
examined the policies of several of the local
authorities that had experienced flooding in
summer 2007. Some local authorities also
indicated in their response to the Review that a
full contribution could put developers off some
sites that the authority wished to regenerate.
Most local authorities recognised that for
developers to contribute, dialogue between
the authority and the developer needs to take

place at an early stage. A clear policy statement

can help this process. Therefore, the Review

would welcome where they have not already

done so, local authorities developing and
publishing a policy on developer
contributions in relation to flood risk
management.

5.26 In future, where development is being
considered at an early stage as part of a wider
plan, the Community Infrastructure Levy®
currently under development by the Department
for Communities and Local Government

(CLG) may be an appropriate funding tool to
pay for wider flood risk infrastructure needs.
This levy is aimed at funding infrastructure
needs across a wider area than individual
sites, and some submissions noted that it may
be a way of raising funds for more strategic
surface water management opportunities, such
as water storage or large-scale sustainable
drainage systems that benefit more than one
development.

5.27 PPS25 was published in December 2006.
The Review has received generally positive
feedback on PPS25, with most organisations of
the view that it is going in the right direction and
that it needs to be given time to ‘bed in’ and take
effect. West Berkshire Council’s review into last
summer’s floods concluded that: “The advice
issued by the Government in Planning Policy
Supplement [sic] 25 provides clear guidance on
the process and criteria for the building on and
development of areas prone to flooding.”

RECOMMENDATION 7: There should be
a presumption against building in high
flood risk areas, in accordance with
PPS25, including giving consideration
to all sources of flood risk, and ensuring
that developers make a full contribution
to the costs both of building and
maintaining any necessary defences.

5 Town and Country Planning Act 1990: www.opsi.gov.uk/ACTS/acts1990/Ukpga_19900008_en_1.htm
& www.communities.gov.uk/publications/planningandbuilding/infrastructurelevyguidance



Planning capability

5.28 In order to deliver effective development
control to manage flood risk and climate
change, local planning authorities need to

be able to deal with a range of strategic and
technical matters. They need both the capability
and capacity to handle planning applications.
They need time not only to consider the
applications when they are submitted but also
to engage with developers, the Environment
Agency, local authority members and other
interested parties in advance of any specific
applications, as this can be the time when
more effective schemes can be considered.

In evidence to the Review, the Association of
Drainage Authorities highlighted the benefits of
engagement at an early stage of preparing the
site layout plan.

5.29 In Chapter 6 we highlight the importance
of local authorities having their own

technical capability. This is also the case for
development control, ensuring that applications
are scrutinised effectively and supporting
assessments such as SFRAs and other flood
risk assessments are properly developed and
assured. The general capacity and capability of
local planning authorities were queried in the
EFRA Select Committee report, which called
on the Government and the Local Government
Association to carry out a survey of the present
ability of local authorities to implement PPS25.
The Review welcomes this suggestion.

5.30 In addition, the Environment Agency, as
the flood risk adviser, needs to ensure that it
has enough planning advisers and technical
staff to deal with planning applications and
queries promptly and effectively. It needs to
have the technical capability to deal with all
sources of flooding. The Review notes that the
Environment Agency is increasing its planning
liaison staff substantially over the next three
years in recognition of the increasing demands
in this area.
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The Environment Agency identified its
Planning Liaison Service, which acts as a
consultee to developers on pre-application
discussions and local planning authorities
on planning consultations, as being a
crucial element of its business.

Over the period 2006—-09 an additional

£2.8 million has been invested in the
Planning Liaison Service to create

around 60 additional planning posts. The
Environment Agency sees this as an
illustration of the importance that it attaches
to planning as a means of avoiding future
flood risk.

5.31 The Review has received encouraging
information from the Royal Town Planning
Institute that flood risk and climate change are
well addressed in current planning training.

It is important that planners, as part of their
continuing professional development, ensure
that they are fully up to date on these issues.
Local authorities in high flood risk areas
should make provision for this training. Local
authorities can also ensure that training is
more effective by bringing together building
controllers, emergency planners and other
technical staff for training days; this will build
understanding of their respective areas and
how they relate to both national and local
issues.

5.32 CLG and the Environment Agency have
also been holding road shows on PPS25 and
its implementation for both local authority
planners and Environment Agency planning
liaison officers. In addition, they are carrying
out a series of training events for Government
Offices and planning inspectors so that they
clearly understand the relevant guidance. The
Review is of the opinion that, if local planning
authorities are to take a strong role in this area,
they need to have confidence that the planning
system will support their application of PPS25.
We welcome the work under way to deliver
this.
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Monitoring planning decisions in
flood risk areas — HLT5 Report

The Environment Agency’s High Level
Target 5 requires it to report to Defra and
CLG on the impact of its technical advice
on flood risk to local planning authorities

in England. The report highlights where
advice has been followed and where
planning decisions have gone ahead
despite sustained Environment Agency
objections. The most recent report for the
period April 2006 to March 2007 indicated
that local planning authorities in England
gave permission for 13 major developments
to go ahead against Environment Agency
advice on flood risk. Of these objections,
five related to concerns about surface water
drainage and the potential increase in flood
risk for neighbouring areas.

The number of planning applications
requiring detailed consideration on flood
risk grounds declined slightly (down from
11,403 in 2005/06 to 10,854 in 2006/07).
However, the proportion of flood risk
assessments submitted with planning
applications, but considered unsatisfactory
by the Environment Agency, increased. The
lack of a satisfactory flood risk assessment
accounted for 62% of all initial objections.

Monitoring and enforcement

5.33 One of the biggest development control
issues raised with the Review was the monitoring
and enforcement of development conditions after
approval has been granted. Local authorities and
the Environment Agency have indicated that they
do not have the resources to monitor whether
development conditions have been adhered to;
generally, the only inspection that takes place is
reactive, following complaints. Clearly this is not
satisfactory where flood risk is concerned — the
reactive point may only occur when the
development or neighbouring properties have
flooded. Local planning authorities should
develop a system of monitoring for development
control decisions; this could be through an
extension of the existing building control system
for Building Regulations. In high flood risk areas
this should be a priority issue for the local
authority.

Cypress Gardens is an estate in
Longlevens, Gloucester, built within the
last ten years on lowlying land adjacent

to a brook. It was severely affected by

both the June and July events, with flood
water from both the brook and overflowing
sewers causing water levels to reach

4 feet in some properties. In contrast, the
surrounding area seemed to cope. There
has been criticism that insufficient attention
had been paid to the drainage of the estate
and to maintenance of the brook and flood
defences. However, the developers counter
that all relevant planning and building
approvals were granted.

Moving PPS25 forward

5.34 The Review has received evidence from
CLG on its plans to develop a full evaluation
strategy for PPS25 by December 2008. This
will seek to measure the effectiveness of
PPS25 and the new call-in powers by drawing
together data from a range of sources that
monitor PPS25, including:

e data on planning applications approved
against Environment Agency advice, from
the Environment Agency’s High Level
Target 5 (HLT5) monitoring of local authority
performance on planning applications
involving flood risk;

e data from HLT5 and Government Offices on
how the Flooding Direction is working;

e feedback from Government Offices on how
PPS25 is being reflected in regional and
local plans;

e feedback from stakeholders (including from
the June 2008 round of regional seminars);
and

e Defra research into the coverage and
adequacy of SFRAs.

5.35 CLG is working with Defra, the
Environment Agency and the Association of
British Insurers to bring together all relevant
data on the effectiveness of PPS25. The
Review welcomes this approach and
trusts that any improvements that this
work identifies will be reflected in relevant
guidance.



RECOMMENDATION 8: The operation
and effectiveness of PPS25 and the
Environment Agency’s powers to
challenge development should be kept
under review and strengthened if and
when necessary.

Urban creep

5.36 ‘Urban creep’ refers to the cumulative
impact that paving over front and rear gardens
is having on our towns and cities. This can
have a significant impact on the natural
drainage of surface water, as water that
previously soaked into the ground has nowhere
to go and can increase the risk of surface water
flooding. Additional home improvements, such
as the addition of conservatories for example,
can also make increased demands on surface
water drainage systems. Many responses to
the Review felt that the summer 2007 floods
were in part a result of the loss of many
permeable surfaces in urban areas. There was
significant support for the proposal to remove
the right of householders and business owners
to lay impermeable surfaces. Such a move
would mean that people would require planning
permission if they chose impermeable surfaces,
but not if they chose permeable surfaces such
as gravel or permeable paving. Some councils
such as Oxford are already encouraging a
move to the use of permeable surfaces in new
developments. Slough District Council noted:

“In our urbanised area the permissive
planning rights of householders have
been found to have increased flood risk
significantly in two ways. The construction
of structures, in flood flow paths, has
resulted in a significant increase in

the width of the flooded area, as the

flow spreads to find a clear path. The
hard landscaping of both front and rear
gardens without provision of drainage has
significantly increased the incidence of
localised surface water flooding.”
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Permeable Paving

There are several types of permeable
paving including:

e gaps between the concrete/stone slabs
to allow water to drain through to a
porous sub surface;

® porous concrete paving to allow water to
drain directly through the paving slabs to
a porous sub surface;

e grass paving which has a mesh cover to
ensure rigidity; and

e gravel or other similar products
overlaying a porous sub surface.

5.37 Concerns were also raised, however, that
any new process to tackle this issue should not
overburden the planning system. The changes
will need to be well publicised and associated
guidance will need to be produced and readily
available. Planning permission will then need
to be sought only where the materials are not
permeable, minimising any additional strain on
the system.

5.38 In some high flood risk areas, permitted
development rights in relation to back gardens
have already been removed, for example

in relation to extensions. This does not
necessarily mean that changes cannot be
made, but planning permission and greater
consideration of design and materials are
required. While the cumulative impact of paving
over front gardens is well documented, there is
less information on the impact of paving over
and building on back gardens. The Review is
of the opinion that such building will, however,
clearly have an impact as it further reduces
opportunities for surface water to soak into the
ground.

5.39 The Government announced in February
2008 in Future Water, its new water strategy,
that householders will no longer be able to lay
impermeable surfaces in front gardens as of
right. This change is due to be implemented in
October 2008. In evidence to the Review the
Government has suggested that two guides will
be prepared to accompany this change: one
targeting householder needs and one focused

71



Learning lessons from the 2007 floods

72

on the construction industry. The Review
understands that work is now taking place to
address this issue in relation to businesses and
the Government hopes to consult on this in
summer 2008. The Review welcomes this.

5.40 The Government is of the view that there
is insufficient evidence that hard paving back
gardens and other areas is having as much
impact on increasing the rate and speed of
surface runoff as front gardens. The Review
believes, however, that it makes sense to retain
as much natural drainage as possible in the
urban environment and therefore would also
like to see the Government explore this issue
further and come forward with and consult on
proposals in relation to back gardens. There
will be a number of land uses, such as roads
and public buildings, that involve significant
use of impermeable surfaces and the Review
would encourage Government to explore more
generally the impact of widespread use of
impermeable surfaces across all uses.

RECOMMENDATION 9: Householders
should no longer be able to lay
impermeable surfaces as of right on
front gardens and the Government
should consult on extending this policy
to back gardens and business premises.

Sewerage systems — the automatic right
to connect

5.41 Our interim report recognised that many
of the public sewerage systems appeared to be
under strain during the summer 2007 floods.
The capacity of the public sewerage system

to deal with additional surface water flows is
limited, unless expensive and disruptive works
are carried out; it therefore makes sense to
place some checks on the system that allows
surface water connections. OFWAT said:

“We support an approach that would keep
excessive rainwater out of sewers since
making all combined sewers bigger would
be both prohibitively expensive and would
not address flooding from sea, rivers or
surface water flow once sewers and drains
are overwhelmed.”

5.42 The Review received a significant number
of responses supporting the conclusion in the
interim report. Most felt that removal of the
automatic right to connect would encourage
greater consideration of SUDS.

5.43 Thatcham Town Council, reflecting upon
its own experiences during the flooding said:

“A significant number of flooding incidences
have been exacerbated by the increasing
inability of existing drainage/sewer systems
to cope with moderate rainfall due to new
development connecting into existing,
already overloaded, systems. We believe
that this would push developers into looking
at SUDS options rather than relying on
mains systems. SUDS should be a first
option and this will be the ethos around our
Supplementary Planning Document.”

5.44 Sheffield City Council pointed out:

“In many urban areas the public sewers
are the only possible option for surface
water discharge. The discharge can and
should be strictly limited, but enforcement
of soakaways in restricted locations on top
of impermeable sub-strata will only result
in increasing ground water problems for
adjacent buildings, particularly on sloping
ground.”

5.45 The Government’'s Future Water strategy
included consultation on a review of S106 of
the Water Industry Act (1991). This proposes
a number of options for amending the right

to connect, including an outright refusal and

a range of options that might be combined
together to promote greater consideration

of alternative options. Conclusions from this
consultation are due later this year.

5.46 While the Review does not have a
preferred approach in relation to the five
options proposed in the Future Water
consultation, it does not support a complete
ban. For some developments there may be
no alternative but to connect to the public
sewer system, and the surface water will
need to go somewhere. However, a system
that makes developers stop and think about



alternative approaches to dealing with surface
water flooding is consistent with the Review’s
approach in Chapter 6 in advocating a more
flexible and risk-based approach to managing
the whole drainage system.

RECOMMENDATION 10: The automatic
right to connect surface water drainage
of new developments to the sewerage
system should be removed.

5.47 The events of summer 2007
demonstrated the devastating impact that
flooding can have on homes and businesses:
some 4,750 households are still displaced as
a result. The Review’s Insurance and Health
Impacts Survey (see Chapter 9) demonstrates
the large proportion of households that had

to move out of their homes in the summer (62
per cent) and long lengths of time out (around
12 per cent have waited six months or longer).
It is crucial to acknowledge in policy-making
the emotional impact of being displaced for
long periods of time and having to cope with
the repair process. This can have a significant
effect on people’s well-being.

5.48 Resilience and resistance measures

can help to minimise the damage from flood
water and greatly reduce the length of time
needed for recovery of a building. Resistance
measures are aimed at keeping water out of
buildings — or at least minimising the amount
that enters, through the use of barriers (such
as door guards to seal entry points). Resilience
measures (for example, the use of waterproof
plaster or stone flooring) are aimed at
minimising the damage caused when a building
is flooded, allowing recovery to take place as
quickly as possible.

Building and planning

5.49 A study by the ABI and the Building
Research Establishment’ reported that
resistance and resilience measures can often
mean that essential services can be maintained
during a flood event and flooded properties

can be cleaned, dried and restored with the
minimum of disruption.

5.50 Recent research by Defra® showed the
economic benefits of resistance and resilience
measures. Resistance measures designed to
keep water out are worthwhile for properties
with an annual chance of flooding of 2 per cent
or above and, for the most frequent floods, the
benefits outweigh the up-front investment by a
factor of between 5-to-1 and 10-to-1. Resilience
measures are worthwhile if incorporated into
the design of a new property or when installed
in a building which is being extensively
refurbished. In these situations the extra cost is
relatively low compared to standard materials,
with resilience measures becoming cost
beneficial for properties with a four per cent or
greater annual chance of flooding.

7 Association of British Insurers, 2002, Assessment of the cost and effect on future claims of installing flood damage

resistant measures

8 Entec/Greenstreet Berman (2008) Developing the Evidence Base for Flood Resilience. Research Report prepared for
the Joint DEFRA/EA Flood and Coastal Erosion Risk Management Research Programme
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Resilience measures — the power to
make a huge difference

A house near Worcester flooded in 2000 and
then again in summer 2007. Following the
flooding of the lower ground floor in 2000
(making the affected rooms unusable for
seven months), the householder put in place
a series of resilience measures, including:

e replacing doors with lightweight versions
that could be removed and taken upstairs
if necessary;

e moving electricity sockets higher up the
walls;

e laying down concrete floors and adding
cement-type plaster to the walls; and

e using yacht varnish to make wooden
skirting boards water-resistant.

These measures meant that, after the
house was flooded in summer 2007, the
householder was able to disinfect the
affected rooms and let them dry out. The
rooms were only unusable for four weeks,
and the householder did not have to make
an insurance claim. She was able to move
back in once a breach in the concrete floor
had been repaired, with the only loss being
a carpet. The householder says: “it [the
resilience measures] made a huge difference
to me — coupled with the fact that there was
no need for an insurance claim. And, yes, |
am a total convert!l’

5.51 Despite the obvious benefits of
resilience measures, take-up is still low.

Even in properties that were refurbished after
the floods, the Review found little evidence
of simple, low-cost measures being taken
(such as moving electrical circuits to a higher
position). In discussions that the Review held
with Hull City Council, they revealed that they
had looked at simple measures that could

be implemented for some of the housing for
which they were responsible. In one sheltered
housing scheme they laid a solid screed floor
down, although they still put carpets on top.

In many properties they moved boilers to a
more suitable location. Some tenants rejected
changes because they were reluctant to accept
that they might flood again.

5.52 A study by Norwich Union of 1,500 UK
residents living in areas hit by the summer
2007 floods revealed that people had done
little or nothing to reduce the risk of future
damage. Some 83 per cent of people living in
Gloucester, Tewkesbury, Hull, Sheffield and
Rotherham believe that there is nothing they
can do to protect their homes from flooding,
and 95 per cent have not taken any measures
that could help to prevent (or significantly
reduce) the stress and emotional trauma of
future similar events.

5.53 Some 46 per cent of people surveyed
said that they had chosen not to make any
changes to their property because they “wanted
their home put back exactly as it was before”.
Others (46 per cent) said that they did not think
it was their responsibility to make changes —
that this lay with their local authority or with the
Government.

5.54 These findings are especially alarming as
the survey was undertaken in severely flood-hit
areas not long after the event. And evidence
shows that public awareness diminishes greatly
following a year or so without any flooding —
highlighting how difficult it is to get people to
change their behaviour.



Norwich Union’s study of 1,500 UK
residents living in areas hit by summer
2007’s floods revealed that:

e only 5 per cent of people have taken
measures that could help to prevent
(or significantly reduce) the stress
and emotional trauma of future similar
events;

e 83 per cent of people believe there is
nothing they can do to protect their
homes from flooding;

® 46 per cent of people said that they had
chosen not to make any changes to their
property because they “wanted their
home put back exactly as it was before”;

e another 46 per cent said that they did not
think it was their responsibility to make
changes;

e 31 per cent of people said that they did
not know what they could do to protect
their homes;

e 21 per cent of people said that it would
be too much hassle to make their homes
flood-resilient, and another 20 per cent
believed that it would be too expensive;
and

e nationally, 79 per cent of people think
there is nothing that can be done to
protect homes from flooding other than
moving furniture or using sandbags.

5.55 Recent research (Entec/Greenstreet
Berman) commissioned by Defra also looked
into the nature of some of the barriers to
change. The survey indicated that, whilst
householders and small business could often
recognise the benefits, including reductions

in the disruption caused by floods, long-term
financial savings and feelings of greater safety,
the main factors deterring take-up were:

Building and planning

e |ow awareness of the available measures,
with only one in ten householders being able
to think of a flood resilient measure;

e concerns about impacts on the appearance
of the property;

e not wishing to be reminded of the risk; and

e concern that such measures might adversely
affect property values or make them hard to
sell.

5.56 In addition, while the research indicates
the clear benefits of resistance and resilience
measure in properties at high flood risk

(see above), the Defra study suggests that
individual householders and businesses might
not perceive the benefits in the same way.
Insurance covers many of the financial effects
of flooding. But current evidence suggests
insurers generally reduce excesses in response
to property risk mitigation measures, but rarely
reduce the cost of the annual premiums. This
means the financial benefits to the individual
householder or business are more limited, with
the research indicating that measures only
become financially beneficial to householders
and small businesses if flood risk is extremely
high at the 10-20 per cent annual risk level or
above. But while insurers would gain much of
the financial benefits of these measures, they
too have little incentive to invest in making
properties resilient to future flooding when they
know customers can simply move to another
insurer.

Designing resilience and resistance into
new buildings

5.57 In view of this evidence, the Review
believes it is important that developing flood-
resilient properties should become the norm
rather than the exception. The Government has
produced guidance for developers on flood-
resilient construction, but the Review found little
evidence that such measures are actually being
incorporated — developers report that they are
low on most customers’ list of priorities.
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5.58 Flood-resilient construction techniques
have improved significantly over the years

and have been used to good effect in a
number of countries in Europe such as the
Netherlands, France and Germany. The Water
Law introduced in Saxony in 2004 requires
everyone who has properties in flood risk
areas to take mitigating actions to protect their
property (e.g. through resistance and resilience
measures) within their means.

5.59 The simplest (and perhaps the only) way
of ensuring that appropriate flood-resilient
measures are taken is to include a requirement
in Building Regulations — a proposal that
received strong support from a wide range of
stakeholders following the publication of our
interim report.

5.60 The Government has indicated that it
intends to include such a requirement in the
next version of the Building Regulations, subject
to the necessary consultation and impact
assessment, which is due to be published in
2010. The Review welcomes this intention.

5.61 RIBA is due to issue guidance on
‘Sustainable design for areas at risk of
flooding’ |ater this year. As it states in Living
with Water: Visions of a Flooded Future, new
challenges drive innovation in design and
construction. A more concerted effort, one that
harnesses the drive and ambition of both the
public and the private sector, will be needed

if the challenges of climate change are to be
met. The Government should work with the
building industry and with organisations such
as RIBA to encourage flood-resilient design
and development. RIBA is already taking this
forward. The Review welcomes RIBA’s plan
later this summer to launch a competition
in association with Norwich Union that will
challenge architects to design a flood-proof
house.

National competition — innovating
flood resilient design

Norwich Union are proposing the launch of
a national competition, in partnership with
RIBA, asking architects to design a flood-
proof house. It is hoped that this will present
some innovative solutions to the problem of
building on floodplains, and that the winning
design can then be implemented into the
house builder’s developments.

They believe that this competition will make
a real difference to the national debate

of where, and how, to build sustainable
properties. It is hoped that this competition,
which is due to be launched during the
summer of 2008, will generate viable
solutions.

Retro-fit to existing buildings

5.62 New properties make up only around

1 per cent of the total property stock every year
in the UK, and so the need to adapt existing
properties (10 per cent of which are situated

in flood-risk areas) is a major challenge. The
typical cost of properly applying resilience and
resistance measures to an existing property
can range from £3,000 to £10,000 for a single
residential home. Installing measures at the
point of refurbishment can reduce the cost.
Some extremely beneficial measures might not
end up costing any more than standard repairs,
and could pay for themselves following a single
flood event.

5.63 However, the Defra analysis described
above indicates that while there can be

clear benefits, insurance could be having

a particularly significant impact. Insurance
premiums generally do not reflect changes
made and insurers will generally not pay for
‘betterment’ of a property, but only for like-for-
like repairs. Some companies will, however,
allow the policyholder to pay the extra for flood-
resilient repair, but there is little awareness of
the risks and options.

o Bowker P, 2007, Flood Resistance and Resilience Solutions: An R&D scoping study, R&D Technical Report



5.64 The Review has heard examples of
insurers and loss adjusters being flexible in
certain instances following the summer floods.
Some customers wanted to do things differently
with their properties, for example, changing the
type of plaster or laying concrete floors rather
than wood. In discussions between the insurers
and the customers, some of the insurers paid
for these alterations without passing on any of
the additional costs.

5.65 The ABI has produced two leaflets on
resilient repairs for handout following a flood.
One leaflet is aimed at loss adjusters to raise
their awareness at what is possible and the
other is aimed at policyholders. In evidence
to the Review, the Chartered Institute of Loss
Adjusters said:

“Whilst we see the benefit of advocating
such repairs it presents difficulties as
insurers will generally not meet the extra
costs. The potential for disputes with
policyholders over costs which will not

be covered is significant and can easily
damage the prospects of a smooth claim.”

5.66 The Review considers that the reluctance
to consider resilience measures by a significant
number of those affected by flooding illustrates
the need to extend building regulation coverage
in this area to refurbishments. The Review
considers that the Building Regulations should
be extended to ensure that where a property in
a high flood-risk area is undergoing significant
refurbishment (for whatever reason), flood-
resilient or flood-resistant materials should

be used. This is consistent with the building
regulations on thermal efficiency. Where it
differs is that it will not be applicable to every
property — criteria will need to be developed to
identify which properties the regulations apply
to. The regulations will also need to indicate
what is considered to be major refurbishment.

5.67 This proposed extension to the Building
Regulations received widespread support from
the stakeholders who responded to our interim
report. It has the advantage of increasing
resilience in the existing stock that is most

at risk (including those properties that are
undergoing refurbishment because of flooding),
while ensuring that the issue of improvements
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in relation to insurance is addressed (insurers
will pay for improvements that are subject to
a legal requirement). The Local Government
Association said:

“The current system of reinstating
materials and fixtures and fittings that
are inappropriate in a flood risk area is
completely at odds with the principles
of sustainable development and waste
reduction”

5.68 In response to this suggestion, insurers
flagged up the possibility that it would lead to
higher premiums as they absorbed extra costs.
The Review is of the opinion, however, that
many straightforward resilience measures will
be no more costly than normal reinstatement
measures. Costs are also likely to fall in

the long term as measures become more
mainstream. Making the existing housing stock
more resilient should also lead to long-term
benefits for the insurance industry overall.

RECOMMENDATION 11: Building
Regulations should be revised to ensure
that all new or refurbished buildings in
high flood-risk areas are flood-resistant
or resilient.

Technical advice

5.69 With the incorporation of flood-resilient
and flood-resistant requirements into Building
Regulations, there may be issues of capacity
and capability. It will be important that high-
quality advice, products and installers are
widely available. This will avoid slowing down
the restoration of homes after flooding and
causing further distress.

5.70 The incorporation of appropriate flood-
resilient and flood-resistant measures into
properties depends on high-quality advice,
products and installation. It is essential that the
right measures are identified and that they are
tailored to the property in question. This means
that it is important to have a good idea of the
type, depth and velocity of potential future
floods. Surface Water Management Plans,
once developed, should be used to identify
residual risk and to indicate locations where
measures might be appropriate.
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5.71 While some flood-resilient measures
(such as waterproof lining and painting) are
relatively easy and generally have universal
benefits, individuals who are considering

more advanced work — particularly putting in
place resistance measures aimed at keeping
flood water out — should always seek advice

to ensure that they are not wasting money.
People should also be careful to avoid any
flood-resistant measures that could potentially
be dangerous — such as measures that actually
end up causing long-term structural damage to
the outside walls.

5.72 Mechanisms need to be in place to
ensure that property owners are aware of their
specific risks and of what they can do. It will
also be important that such advice guards
against taking large-scale resistance measures
that could actually make the impact of flooding
worse for others, for example by directing the
water into other properties.

5.73 Although there is a British Standards
Institution kitemark for flood protection
products, there is currently a lack of providers
of specialist advice. The Review understands
that the Royal Institution of Chartered
Surveyors (RICS) is looking into setting up a
qualification scheme to ensure that surveyors
(some of whom work for insurers) have the
specialist knowledge to carry out flood-risk
assessments of properties and to ensure

that the appropriate measures are installed.
Such assessments might cost between £500
and £1,000, according to RICS. The Review
would welcome the development of such a
scheme.

Increasing the take-up of resilience and
resistance measures

The role of public bodies

5.74 The Review recognises that it will take
some time to incorporate resilience and
resistance requirements into the Building
Regulations, and would like to see local
authorities and social housing organisations
playing an important role in increasing the
voluntary take-up of such measures. One way
of doing this is leading by example, and using
flood-resilient materials in the refurbishment of
houses, schools and other properties.

Flood resilient repairs to council
homes

Flood resilient repairs to hundreds of council
homes in Toll Bar, Doncaster, damaged by
the floods in the summer of 2007, mean that
returning residents are now better equipped
to recover from any future floods.

St Leger Homes of Doncaster, the
organisation that manages 22,000 homes
on behalf of Doncaster Council, has
implemented a series of ‘flood resilient’
repairs to 138 properties in the area.

Special modifications include waterproof
plaster and wall covering as well as chemical
waterproofing of concrete floors. Waterproof
medium density fibreboard (MDF) will be
used instead of traditional wooden skirting
boards and architraves.

The homes, originally planned for
improvements under Doncaster Council’s
Decent Homes Scheme in 2009/10, have
been brought forward in the scheme and the
flood resilient repairs will form a part of wider
improvements to kitchens, bathrooms and
electrical wiring.

Work is currently underway on a pilot property
in Villa Gardens, with the remaining homes
planned to be finished by August 2008.

5.75 Some respondents to the interim report
have suggested that all public authorities
should do this — including central and regional
government. The Review notes that building
resilience is one of the measures addressed by
the Code for Sustainable Homes which applies
to public buildings.

5.76 Funds to help communities recover are
often channelled through local authorities, and
these bodies should consider in each case
whether it is appropriate to use the money to
improve property resilience. Local authorities
in affected areas should also make use of their
powers under the Regulatory Reform (Housing
Assistance) (England and Wales) Order 2002
to extend home improvement grants and loans
to householders and businesses that wish to
restore their properties using flood-resilient or
flood-resistant materials.



Local authority grant scheme
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In light of the summer 2007 floods that affected the area, Cheltenham Borough Council (CBC)
received a government Flood Recovery Grant totalling £646,500, available to be spent as they wished
and intended to support the work of the authority in helping those in greatest need get back on their

feet.

CBC allocated £50,000 of its Flood Recovery Grant to flood resilience grants for property owners, up

to the value of £500 per property.

The £500 grant is primarily for ‘flood protection’ measures; however, CBC has not ruled out giving
grant assistance for ‘flood resilience’ measures and has referred enquirers on this to the guide After
a Flood, How To Restore Your Home produced by the Environment Agency in partnership with the
Construction Industry Research and Information Association (CIRIA).

The scheme has been promoted at two public meetings. In addition a letter containing relevant
information and an application form for the scheme was sent to the 150 properties that were so
severely affected that the occupants had to move out.

To date 50 grants have been made, accounting for £20,905 of the budget. Some 22 of the claims,

totalling £9,773, have already been paid.

RECOMMENDATION 12: All local
authorities should extend eligibility for
home improvement grants and loans to
include flood resistance and resilience
products for properties in high flood-risk
areas.

Defra grants pilot

5.77 The Review has received evidence from
Defra on its recently completed pilot scheme
to pay for grants for the installation of flood
resistance and resilience measures. The pilot
was developed to help Defra take a decision
on whether the funding (or partial funding) of
these measures should feature in their long-
term approach to flood risk management.

The pilots were concentrated in areas where
properties were at risk from flooding, but were
unlikely to receive any flood defence schemes
in the foreseeable future. The pilot results will
help inform their understanding of the effects of
financial incentives on the uptake of resistance
and resilience measures.

5.78 Six pilot schemes were commissioned in:
e Uckfield, East Sussex

e Bleasby, Nottingham

e Sunderland Point, Morecambe, Lancashire
e Kirkby-in-Furness, Cumbria

e Appleby, Cumbria

e Dunhills Estate, Halton, Leeds

These areas provided a range of different
properties and flooding types. Many were in
rural areas.

5.79 The results from these pilots are currently
being considered alongside the evidence

from the accompanying research project on
barriers to uptake. In evidence to the Review,
Defra indicated that it intends to consult on

its approach to resilience during summer

2008. The Review welcomes this and other
approaches that encourage the uptake by
households and businesses of resilience
and resistance measures.

Businesses

5.80 There are clear benéefits to installing flood-
resilient or flood-resistant measures in business
premises as well as in private homes. Buildings
should be able to be reoccupied more quickly
as a result, and the amount of time and money
needed to get back into operation should be
reduced.
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5.81 Businesses need to assess the risk of
flooding and the potential impact on their trade.
While the Review found that businesses were
generally very proactive in recovering from the
floods, they were less well prepared in terms of
pre-flood resilience.

5.82 Again, take-up of flood-resilient or
flood-resistant measures — even in flood-

hit areas — is low. Resilience measures
should be included in all business continuity
plans created by organisations in flood-risk
areas. Such measures provide long-term
benefits, and generally represent a sound
business investment. They should always be
encouraged.

Businesses — Impact of the summer
floods

The Chartered Management Institute in its
report, Business Continuity Management
(March 2008) carried out a survey of
businesses and organisations to find out
how far they had been affected by some
high profile disruptive incidents during the
previous 12 months (which covered the
summer 2007 flood events). In respect

to flooding, the proportion of businesses
reporting severe disruption was:

33 per cent in Yorkshire and the Humber;
e 25 per cent in the West Midland;

e 16 per cent in the South West; and

e 9 per cent in London and the South East.

In respect to those respondents affected by
flooding:

e the average period of disruption was
8.75 days;

e 12.2 per cent said they had taken
measures to mitigate against the effect
of flooding; and

e 1.6 per cent said they were considering
relocation to premises less vulnerable to
flooding.

5.83 The Review welcomes the ABI’s
decision to highlight resilience measures

in its recently published guidance on
insurance for small businesses (see
Chapter 9). But we would like to see the
insurance industry doing even more to increase
the take-up of these measures by businesses,
for example by reflecting risk mitigation
measures in premiums.

5.84 Local authorities can also play a role.
In carrying out their responsibilities under the
Civil Contingencies Act to promote business
continuity, they should be encouraging the
consideration of flood-resilient and flood-
resistant measures. Business continuity
guidance should reflect the benefits of such
measures.

RECOMMENDATION 13: Local
authorities, in discharging their
responsibilities under the Civil
Contingencies Act 2004 to promote
business continuity, should encourage
the take-up of property flood resistance
and resilience by businesses.

" www.managers.org.uk/listing_1.aspx?id=10:106&id=10:9&doc=10:5128









Chapter

Local flooding and drainage

This chapter examines how flood risk can be managed at

the local level. It contains sections on:

e managing local flood risk;

e bridging the skills and capacity gap;
e managing water on the surface; and
e understanding and managing the sewerage system.

6.1 Chapter 3 looked at taking a strategic
approach to flood risk management. This
chapter looks at how flood risk management
should be dealt with at a local level and in
particular the management of surface water
flooding. It considers the structures, information
and skills necessary to understand and
manage the risks and the range of techniques
and approaches available.

“They’re all pointing the finger at each other
saying you’re responsible — one party’s
blaming another” (Business, Sheffield)

6.2 The summer 2007 floods demonstrated the
requirement for new arrangements to be put
in place to deal with surface water flooding. As
chapter 4 explains, very little is known about
surface water flood risk as current modelling
techniques and technology are not designed
to consider the complexities of this type of
flooding. There is also a distinct lack of clarity
around the responsibilities of the relevant
organisations, resulting in frustration for the
public and emergency responders. To tackle
the problem of surface water flooding, there
needs to be an improved understanding of
local flood risk in general, and much better
coordination of the organisations involved.
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At present, responsibilities for managing
surface water drainage are split between:

e the Environment Agency, which has
responsibility for river and coastal
flooding and a general supervisory role
for all flooding but no statutory role in
relation to surface water flooding;

e water companies, which have a duty
(under Section 94 of the Water Industry
Act 1991) to ‘effectually drain’ areas for
which they are responsible, but it is not
clear what this means in practice and
they are not responsible for runoff from
open land;

e local authorities, which are responsible
for ordinary watercourses and parts of
the drainage system, including drainage
from public spaces and local highways;

e the Highways Agency, which maintains
drainage from the strategic road network
(i.e. trunk roads and motorways);

e internal drainage boards, which are
responsible for land drainage and water
levels within their drainage districts
(which are mostly in rural areas); and

e others involved in a more limited
capacity, such as navigation authorities
(e.g. British Waterways) and riparian
owners.

6.3 With no clear coordination and structure,
the Review has found that responses to local
flood risk are piecemeal and not necessarily
prioritised. Each of the organisations with

a responsibility for certain assets tends to
carry out maintenance and improvement
works independently, as there is currently
little incentive to do otherwise. This results in
investment decisions being made in isolation,
which at best leads to inefficiencies and at
worst actually increases the risk of flooding.

6.4 Local Authorities are well placed to take
the lead in managing local flood risk. The
Local Government Act (2000) calls on local
authorities to take a community leadership
role and the Review believes this is needed
in relation to managing local flood risk. They

have a broad sweep of service delivery
responsibilities that affect or are affected by
flood risk, such as land use planning, land
drainage (including highways), building control
and emergency response. Local authorities,
through their community role, already have
links with most of the main organisations
including water companies, landowners and
individual householders and businesses.
Detailed local knowledge is also essential
in tackling surface water flooding, with risk
assessment greatly dependent on local
features and an understanding of areas of
historical flooding.

6.5 Local authorities already play a central role
in response and recovery activities during and
after a flood. The Review believes that local
authorities’ roles should be enhanced to take
on responsibility for leading the coordination

of surface water flood risk management and
improving knowledge of all local flood risk in
their areas. This is consistent with their place-
shaping role. Local democratic accountability
should also help to ensure that sufficient action
is taken.

6.6 In order to carry out this role, local
authorities will need the assistance of all
organisations involved in managing flooding
and drainage. The Environment Agency’s role
of oversight of all flood risk will be important in
developing the risk management framework
under which local authorities will operate. The
Environment Agency thus needs to work with
local authorities and other partners to develop
tools to understand flooding risks and provide
guidance on how to manage them. Also, local
authorities will need to be aware of all flood risk
in their areas, as surface water flooding is often
an interaction between intense rainfall, the river
network, drainage systems and groundwater
levels. They will also need to work with
neighbouring local authorities where they share
catchments and make relevant information
available.

Local government tiers

6.7 Responses to the Review have asked

for clarity on which tier of local government
should take on this leadership role. The Review
believes that upper tier and unitary authorities



should be given the new coordinating
responsibilities and hence become accountable
for managing local flood risk. This reflects
their greater engineering capacity, their

local strategic overview and their ability to
manage flood risk where it crosses district
boundaries. They should more readily be able
to afford and attract high quality flood risk

and drainage engineers. Where both county
and district authorities exist, the latter will still
be the local planning authority and a strong
working partnership between the two levels of
authorities will be essential.

Funding

6.8 The Local Government Association stated
in its submission to the Review that it believes
the Government will need to set out a clear
investment strategy, with timescales, to ensure
that local authorities will not be taking on
additional burdens without clear resources or
support. The Review recognises that a new
duty on local authorities to manage local flood
risk will have resource implications. While

the Review does not attempt to determine

the precise levels of funding that would be
necessary to support this work, Government
will need to discuss with Local Authorities how
new roles and tools will be funded.

Retaining flexibility

6.9 In taking forward their new role, upper

tier authorities will want to assess the current
situation for managing local flood risk in their
areas. The Review recognises that some
district councils are very active in managing
their local flood risk and the upper tier authority
may wish to retain the existing arrangements.
Different areas will have different needs and
whilst the upper tier local authority would
remain accountable, they may decide to
delegate work where they feel it is appropriate.
This could include the coordination and

production of surface water management plans.

Agency powers could be delegated to lower
tier local authorities, Internal Drainage Boards,
water companies or other organisations as the
upper tier authority sees fit. The Association of
Drainage Authorities said:

Local flooding and drainage

“Internal drainage boards have a good
record of working closely with local
authorities and have a detailed local
knowledge of drainage networks and
localised flooding of both a pluvial and
fluvial nature. If local authorities were to
continue to be positioned ... as the lead
authority in local flood risk management,
ADA believes that where internal drainage
boards exist they would be invaluable to
those authorities’ efforts.”

RECOMMENDATION 14: Local
authorities should lead on the
management of local flood risk, with the
support of the relevant organisations.

6.10 The Review received a number of
submissions from Members of Parliament
explaining the flooding situation in their
constituencies. Very often they found
themselves being drawn in to try to resolve
situations in which frequent flooding was
occurring and having a significant impact on
the wellbeing of those affected, but for which no
organisation was willing to accept responsibility.
Many of the people affected did not know who
to turn to with their problems and were being
passed from one organisation to another. This
kind of experience has also been reflected by
many of the submissions to the Review from
the public and local communities themselves.
Tim Boswell M.P. noted a significant amount of
his constituency work was spent on:

“arguments about the failure of local
drainage systems, which usually boil down
to a series of unresolved issues between
the EA, Highways Authority, District Council
and also possibly private riparian owners.
We do need | feel some system of decision
making or “clearing house” for getting those
local disputes resolved and the necessary
remedial action before floods return.”
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6.11 The Review believes that local authorities,
as part of their leadership and community
wellbeing role, should positively investigate
these local flooding problems and work with

all relevant parties to establish the source

of the problem and where the responsibility

lies for addressing it. The development of an
asset register, which is covered in more detail
later in this chapter, should help reduce the
occurrence of these disputes. Where ownership
of drainage assets is resolved, this information
should be added to the asset register to ensure
this record is maintained.

RECOMMENDATION 15: Local
authorities should positively tackle local
problems of flooding by working with all
relevant parties, establishing ownership
and legal responsibility.

Coordination and information sharing

6.12 To understand an area’s vulnerability

to flood risk, the drainage and watercourse
system of that particular area needs to be fully
understood. In the interim report, the Review
recommended that a local register of all the
relevant flood risk management and drainage
assets (both underground and overland),
including details of their condition, effectiveness
and responsible owners, should be compiled by
local authorities. From evidence submitted to
the Review, this recommendation was generally
accepted as an essential tool in managing

flood risk.

“Three months after the floods we still do
not know who owns the drain and who is
responsible for its maintenance” Parish
Councillor Mrs E. Robinson, Hull

6.13 However, a number of concerns were
raised, including:

e the availability of the required information.
Water companies may hold information on
the public sewerage system but there are
still many privately owned sewers. This
situation may be improved if the proposal
for water companies to adopt private sewers
that feed into the public sewerage system
goes ahead;

e the need to determine responsibility for

gathering the information where it is
not readily available, as this may prove
resource-intensive;

e the need to establish standard methods of
data-gathering and to ensure consistency in
using these methods;

e the need to identify compatible software to
consolidate the data (Leeds City Council,
for example, raised the issue that although
Yorkshire Water had provided it with some
asset data, it was only available on a stand-
alone computer and in a format incompatible
with their own data); and

e the lack of incentive, without a statutory duty
on the different stakeholders involved, to
share information.

6.14 The Review believes that developing
and maintaining an asset register in relation
to drainage and flood risk management
infrastructure will be vital in understanding
flood risk. Much of the evidence received
by the Review (including evidence from the
water companies) suggested that voluntary
agreements to share information would not
work in practice. The Review therefore believes
that a duty should be placed on flood risk
stakeholders to record and share relevant
information and expertise. This should also
extend to the gathering of information that
is not currently available but is deemed to
be necessary for understanding the risk.
There should also be a requirement for this
information to be presented in a standard
format and compatible with other types of
information in a geographical information
system. We understand from East Riding
Council, for example, that there is a standard
asset management system in relation to
highways.

6.15 The Review appreciates that, although
this register will be crucial in helping to tackle
surface water and all local flood risk, the task
of gathering and maintaining the data will be
resource intensive for local authorities and all
the other stakeholders with a requirement to
share information. Information that has already
been collected and recorded should be shared
with the local authorities. In areas where data
has not been recorded, there will need to be

a clear understanding of priorities. Hull City



Council has recently asked for a range of
information from its local water company to
improve its Strategic Flood Risk Assessment.
Information requested includes hydraulic
models or model results; maintenance records;
capacity studies; failure scenario studies; and
recent improvements.

6.16 The Review would welcome the
Environment Agency, as part of their
strategic overview role, working with

local authorities and water companies to
establish exactly what data is required

to manage local flood risk. The Review is
pleased to note the work that the Environment
Agency is taking forward with water companies
to develop a protocol on data collection and
sharing. This process should take a risk-based
approach and, although a map of the main
drainage systems in all locations should be
established, it may only be necessary to have
specific detailed information in the areas at
highest risk.

Local flooding and drainage

6.17 Asset registers will also inform
maintenance regimes and identify areas

of particularly high risk. The process

of establishing where all drainage and
watercourse systems are and their ownership
and condition will allow local authorities to
produce and publish a maintenance schedule
for their own assets as well as providing
guidance to riparian owners as to how they
should maintain their assets. Water companies
would also find it useful to understand how
other maintenance regimes fit alongside their
own, as an appreciation of the whole system
may enable them to evaluate their own regimes
more effectively.

RECOMMENDATION 16: Local
authorities should collate and map

the main flood risk management and
drainage assets (over and underground),
including a record of their ownership
and condition.

Integrated Urban Drainage (IUD) Pilot Schemes

The Integrated Urban Drainage (IUD) Pilot Schemes were set up by Defra under the Making
space for water programme to help develop good practice guidelines and inform new policy
direction. The aim of the IUD pilots is to “reduce flood risk in urban drainage systems and

contribute to improved urban water quality.”

Fifteen pilot studies were initiated across the country to provide an integrated approach to

managing urban drainage flooding.

Individual IUD pilot schemes will be published in summer 2008 with a final summary report due to
be produced in autumn 2008, key messages that are emerging include:

e the importance of local public engagement;

the need for strategic planning as this can identify opportunities for ‘economies of scale’;

e the value in looking at opportunities to prioritise local infrastructure funding across

organisations; and

e the requirement for organisations to share relevant information to enable better risk

assessments to be produced.

The experience gained from these pilots will be used to develop guidance for the production of

Surface Water Management Plans
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Leeds City Council

Leeds experienced serious flooding in 2005,
with more minor flooding occurring during the
summer of 2007. Leeds City Council put in
place a Water Asset Management Working
Group with an action plan and budget of
approximately £1 million per annum. The
majority of this budget has been spent on
centralising the maintenance of Leeds City
Council’s watercourses through a process
of identifying and recording their location
and condition and thereby developing a
maintenance regime accordingly.

This process has included:

e inspection of culverts using CCTV and
recording their location and condition;

e improving GIS records of assets and
locating gullies using GPS;

e risk assessment of hazardous bodies of
water (e.g. Waterloo Lake);

e recruiting additional land drainage staff;

e performing a fortnightly pre-emptive
clearance of drainage hotspots; and

e A S50 per cent increase in its fleet of gully-
sucking vehicles.
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Local flooding and drainage

Environment Agency
Strategic Overview
- National strategic overview role for all flood and coastal erosion risk management
- Development of the framework and tools to understand all sources of risk including modelling,
mapping and warning systems

- Provides templates and guidance on methodology for all operators to produce flood risk
assessments and plans, and also provides a quality assurance role for these plans
- National investment and prioritisation in flood risk management measures and permissive powers to

instigate work on non-EA assets and channels
- Statutory consultee on planning applications

Upper Tier Local Authorities
Local Leadership
- Leadership and accountability role for tackling local flood risk

- Improved drainage and flood risk management engineering expertise
- Responsible for co-ordinating the production of Surface Water Management Plans and accompanying

asset registers and action plans.

- Drainage from roads not covered by Highways Agency

« Investment in local flood risk management measures
- Powers to carry out works and delegate appropriately (i.e. to lower tier local authorities or IDBs)

Duty to co-operate and share information

o

Lower tier local EA Regional Offices Water companies

authorities
« Local planning + Responsibility for flood « Drainage and sewerage
authority (where two risk management asset data and models
tiers exist) relating to main rivers « Drainage engineer

« Maintenance of own
ordinary watercourses
and drainage assets
(subject to delegation)

« Produce Strategic
Flood Risk
Assessments (could be
produced by upper tier)

- Category 1 responder

and the sea and expertise

coastal erosion « Appropriate investment
+ Produce Catchment in hard and soft

Flood M it approaches to

Plans

drainage.
« Category 1 responder « Category 2 responder

Surface water management plans

6.18 Surface water management plans
(SWMPs) are referred to in Planning Policy
Statement 25 (PPS25) as a tool to manage
surface water flood risk on a local basis by
improving and optimising coordination between
relevant stakeholders. The Review is of the
opinion that SWMPs should be used by local
authorities to help manage all local flood risk
and will be equally applicable to urban and rural
areas. The Review believes that upper tier and
unitary authorities should be responsible for the
coordination of their production

6.19 Key to the development of SWMPs will be
the availability of good SFRAs and Catchment
Flood Management Plans. These will help
determine the scale and scope of any plan and
the flood risk of the area.

6.20 SWMPs will build on SFRAs and
provide the vehicle for local organisations

to develop a shared understanding of local
flood risk, including setting out priorities for
action, maintenance needs and links into local
development frameworks and emergency
plans. These plans would be supported by the
asset register outlined above. The preparation

« Maintenance of own

« Facilitating drainage

« Use of local levy to

\

Internal Drainage Other organisations Other asset owners
Boards
« British Waterways

ible for some

+ Riparian owners
responsible for
maintenance of own
watercourses

« Property owners
responsible for own
curtilage drainage

« Third party owners of
defences responsible
for of those defences.

ordinary water
(subject to del

g
watercourses

« Highways Agency
responsible for
motorway and trunk
road drainage.

from new
developments and
advising on planning
applications

fund local drainage
management activities

of SWMPs will require the support of all the
relevant organisations in the area that have
responsibilities in relation to flood risk.

6.21 If SWMPs are able to influence

both planning and flood risk management
investment decisions as envisaged, they should
deliver:

e coordinated and prioritised investment
strategies to provide the biggest reduction in
flood risk for the amount of money invested;

e clarification of roles to reduce duplicated
effort across different organisations,
enabling greater use of SUDS to help avoid
large investments in unsustainable hard
infrastructure; and

e identification of new development
approaches that minimise (or even
reduce) surface water flood risk of existing
development.

6.22 The obvious benefit of understanding and
being able to mitigate surface water flood risk is
a reduction in flooding, even with the predicted
increased risk due to climate change, because
water will be more effectively managed on the
surface and directed away from property. This
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would have additional benefits for householders
and businesses as it should enable the
continuation of competitively priced insurance
for more policyholders in at risk areas. The
other major and often overlooked benefit is that
water quality will improve, with fewer incidents
of combined sewer overflows causing untreated
sewage to enter watercourses and less
contaminated surface water runoff.

6.23 The Environment Agency and water
companies have also been suggested for the
role of coordinating the production of SWMPs,
although both received only limited support.
The Review believes that they will play an
important role in supporting local authorities,

for example through the Environment Agency’s
strategic overview role and responsibility for
main rivers and the water companies’ provision
of data and expertise. The local authorities’
existing community leadership role, however,
makes them best placed to bring together all the
stakeholders needed to make these plans work.

RECOMMENDATION 17: All relevant
organisations should have a duty to
share information and cooperate with
local authorities and the Environment
Agency to facilitate the management of
flood risk.

RECOMMENDATION 18: Local Surface
Water Management Plans, as set out
under PPS25 and coordinated by local
authorities, should provide the basis for
managing all local flood risk.

6.24 The use of more advanced scientific

and engineering methods for forecasting, risk
analysis, appraisal and design in management
of flood risk, and the increased responsibilities
for the Environment Agency and local
government, will require new approaches.
Local authorities will need a strong technical
centre, including relevant engineering
specialists. This will enable an ‘intelligent client’
function within these authorities, capable of
commissioning and challenging expert external

' http://www.ice.org.uk/rtfpdf/iceflooding.pdf

advice. They will be central to ensuring that
local communities are properly protected and
that development that increases the risk of
flooding does not take place. It also means
that local authority members will need to be
able to prioritise actions on flood risk against
other issues of concern to the local authority,
with the confidence that local authority officers
understand both the technical and local issues
under consideration.

6.25 The Review is aware of the challenge
that we have set in the face of dwindling
engineering departments in many local
authorities. Many submissions welcomed the
Review’s focus on the local authorities’ role in
managing flood risk, while raising real concerns
about the current engineering capacity at

this level. They noted the decline in numbers
of drainage engineers in local authorities —
and across the profession more generally.
Maidstone Borough Council said:

“Local Authority drainage units were
mostly disbanded following water
privatisation and the discontinuance of
the Agency Agreement in the early 1990’s.
These recommendations ... will virtually
require their re-establishment. Skills
necessary currently reside within the EA,
water companies and civil engineering
consultancies.”

6.26 However, it is important to note (as can
be seen in the range of topics the Review has
covered) that modern flood risk management is
not just about engineering; it draws on a range
of expertise, including environmental science,
land use planning, building control, emergency
planning and, with the increasing promotion of
SUDS, landscape architects. Working together,
these professionals can help to redesign, adapt
and shape local communities to cope with
flooding.

Flood risk engineering capacity and
capability

6.27 Concern about the lack of specialised
engineers in flood risk management posts is
not new. The 2001 Institution of Civil Engineers
(ICE) Presidential Commission report Learning
to Live with Rivers' suggested that its proposals
might not be taken up because “the appropriate



technical skills are lacking within the industry,
from drainage engineers in local authorities to
river engineers in the Environment Agency and
skilled hydraulic specialists in universities”.

6.28 Without the appropriate technical
renaissance of local authorities, there is a
danger that many of our recommendations
will not be delivered effectively. The creation
of private water companies in late 1989 led to
the departure of a large number of engineers
from local authorities to fill posts in these
companies. It has been suggested that many
water companies have the skills base in
relation to drainage engineering which could
be used to assist local authorities in delivering
their role. Furthermore, these engineers

have moved out of local authorities, many
have not been replaced. In recent times the
technical departments of local authorities have
significantly diminished and, in some places,
merged. Much of the engineering specialism
in local authorities is now limited to highway
engineering.

6.29 The ICE report Engineering Skills for
Flood Risk Management? (2004) identified a
significant shortage of flood risk engineers in
public sector organisations. According to the
report, there is “currently perceived to be an 11
per cent shortage of public sector professionals
working in flood risk management, which is
projected to rise to 19 per cent five years
hence”. The Association of Consulting
Engineers also reports vacancy levels of 12—15
per cent in the sectors of civil engineering most
relevant to flood management. In evidence to
the Review, both York City Council and Hull City
Council indicated that they had experienced
difficulties in attracting flood risk engineers.

6.30 In discussions that the Review has
had with local authorities and engineering
professionals, the reasons given for posts
remaining unfilled include:

e low salary levels for flood risk engineers
(particularly in the public sector);

e the lack of perceived value given to working
for local authorities;

e the requirement in many posts to carry out
a broad range of roles, such as stakeholder

2 http://www.ice.org.uk/downloads//flood_risk_skills.pdf
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engagement, rather than focusing on core
engineering skills; and

e the simple shortage of suitably qualified
graduates (see below)

6.31 Many local authorities rely heavily on
consultant engineers to provide a range of
flood risk management services, such as the
production of SFRAs and delivery of drainage
strategies. The Review recognises that
consultants will still play a major role, but that
there will be real benefits in having in-house
expertise, including getting maximum value out
of partnerships with consultants.

6.32 The Review has received evidence

of the benefits when councils have kept

their engineering expertise. Many of these
authorities are well advanced in understanding
how to tackle local flooding issues. Councils
such as Leeds, Cambridge and Telford and
Wrekin are leading the way in developing tools
and techniques to help them manage flood risk
effectively, often working with government to
ensure that national policy reflects local needs.

6.33 The Review has seen evidence of a

rising recognition among local authorities of the
need to employ good flood risk professionals.
Gloucestershire County Council, for example,
has advertised for a Head of Flood Alleviation
and Drainage Management to lead on

the development of the county’s flood risk
management strategy. The council is also in the
process of advertising for further engineering
posts.

6.34 If local authorities are to lead on

local flood risk management, they, with the
Government, will have to address the skills
gap. The Review has received a range of
suggestions, including that:

e smaller local authorities could pool their
resources and share professional expertise
(this is not dissimilar to what has been
suggested for coastal engineers);

e county councils could take a leading role
and develop a flooding specialism at the
county level that district authorities could
draw on; and
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e councils could also “grow their own”
in-house technical resources. For example,
York City Council, faced with a shortfall in
engineering technicians, has begun in-house
training of candidates to fill the gap (see box
below).

City of York Council — developing its
engineering skills

City of York Council’'s Engineering consultancy
developed a post for a technical support
officer. Post holders do not need engineering
qualifications but an interest in the area. They
support three engineering teams and if they
like the role, the Council puts them through

a training course to gain either an Ordinary
National Certificate or Higher National
Certificate in civil engineering. Four out of five
jobholders have taken this route.

Designed originally as almost an
‘apprenticeship’ for a school leaver,
postholders have tended to be university
graduates from a range of disciplines,
including archaeology and media studies.
Whilst they start off as a junior assistant, with
experience they move forward to producing
preliminary details, minor design schemes
and minor projects and eventually managing
individual projects under the supervision

of a senior engineer. Some have moved

on to technician roles within established
engineering companies. One jobholder

has gone on to study for a degree in civil
engineering.

6.35 Landform? recently surveyed 107
members, 77 of whom were local authority
officers (and many of whom were engineers).
The consensus was that: “most local authorities
have lost their drainage expertise and with it
their local knowledge. There was recognition
of the importance of local expertise and many
respondents were looking to the Environment
Agency to help support this”. Landform
recommended the gradual building up of
capacity through trial projects and mentoring,
which was supported by the majority of
respondents. The Review welcomes the role of
organisations such as Landform to help build

up expertise in local authorities.

6.36 The ICE report discovered that there
did not appear to be a shortage of flood

risk engineers in engineering consultancy
companies. This may be due in part to the
quality of work on offer but also to the level of
salaries on offer. An assessment of salaries
showed that flood risk engineers tended to be
among the most poorly-paid engineers, with
the lowest salaries being found in the public
sector. Therefore, if local authorities wish to
attract high-calibre candidates, they will need
to demonstrate their commitment by offering
attractive remuneration packages.

Institute of Civil Engineers Salary
Survey 2007

The most recent salary survey across the
engineering industry was carried out by the
ICE in 2007. Basic income starts at £23,083
on average for the under 24s, rising steadily
in line with increasing age to reach a peak
of £55,200 when members are in their early
50s. The overall average basic income is
£45,099. When secondary income, bonuses
and overtime are added, this becomes an
average total income of £49,990. A local
authority might, therefore, expect to pay
between £45,000 and £55,000 (net) for a well
qualified senior engineer.

RECOMMENDATION 19: Local
authorities should assess and, if
appropriate, enhance their technical
capabilities to deliver a wide range of
responsibilities in relation to local flood
risk management.

Capacity in the Environment Agency

6.37 The Environment Agency has itself
recognised the need to attract and retain more
core flood risk engineering professionals (see
below). It has a number of vacancies for flood
risk posts (around 200 as of May 2008) and
has examined salaries, career progression and
internal development of its own graduates and
staff.

3 http://www.ciria.org/landform/ — Local Authority Network on Drainage & Flood Risk Management.



6.38 Engineering salaries were also identified
as an issue within the organisation and it

has adjusted its pay scales to attract more
engineering graduates. The Environment
Agency has a special career grade for
graduates entering its national scheme,

which is aimed at ‘fast-tracking’ them towards
Technical Specialist and Team Leader
positions.

Building capacity for the future

6.39 The shortage of appropriately skilled
engineers is by no means restricted to the field
of flood management. The shortage needs

to be seen in the context of a widespread
engineering skills shortage. The only long-term
solution to building capacity in this area is to
increase the number of engineering graduates.

6.40 Many of those involved in this area point
to the decline in the numbers of students
studying A-level mathematics combined with
the lack of attraction for many students of civil
engineering as a degree course. There are
concerns that, at the age of 16 when A-level
choices are being made, clear advice is not
being given to explain that A-level mathematics
is a prerequisite for many technical degrees
such as engineering, and that engineering is
not being adequately promoted. The decline

in the number of universities offering civil
engineering courses has also been highlighted
to the Review.

6.41 The report Engineering UK 2007: A
Statistical Guide to Labour Supply and Demand
in Science, Engineering and Technology* found
that around 70 per cent of 16—19 year olds in
the UK felt either “not at all” or “not very” well
informed about the work of engineers. This
suggests that routes to engineering careers are
already being cut off at an early stage.

6.42 The Review has identified a range of
more specialised skills that will be required

to deliver against this report, for example
advances in digital mapping and modelling.
These require more advanced engineering
skills, in areas such as hydrology, and often
require postgraduate study. However, the
Review understands that in this area the UK is

4 Engineering and Technology Board, December 2007.
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also falling behind. The Engineering UK 2007
report found that: “more than half of students
across all taught postgraduate engineering
courses at UK universities are domiciled
outside the EU”.

6.43 In response to the 2004 ICE report, Defra,
the Environment Agency and ICE published

an action plan in 2005 to tackle the issues it
raised. An industry forum was established to
take forward the actions, but it has not met
since December 2006. This is disappointing.
As part of its strategic overview role, the
Review would encourage the Environment
Agency to work with ICE and Defra to publish
not only progress against actions by the end of
2008 but also to consider, in light of the Review
and its recommendations, whether further
action is necessary, particularly in relation to
local authority needs.

6.44 The Review believes that public sector
organisations and society in general need to
value more highly the importance of technical
and engineering skills. Science and engineering
professions will be at the forefront in tackling
the impacts of climate change. As such, they
will represent some of the most interesting and
challenging jobs of the future.

Designing for exceedance

6.45 ‘Designing for exceedance’ refers to the
process of designing and managing sewerage
and drainage systems to reduce the problems
that arise when flows occur that exceed their
capacity.® It includes consideration of both
underground systems and overland flood
conveyance.

6.46 Underground conveyance cannot
economically or sustainably be built with
enough capacity for the most extreme events,
so there will be occasions where the surface
water runoff volume will exceed the capacity of
the sewerage system. When this happens, the
excess water will be conveyed above ground
along footpaths and streets, between buildings
and across open land, causing properties in

5 Designing for exceedance in urban drainage — good practice. D Balmforth et al, 2006.

93



Learning lessons from the 2007 floods

94

the vicinity to flood. Therefore, much can be
done to reduce flooding if this surface flow is
proactively managed.

6.47 Surface pathways should be linked
together in much the same way as conventional
drainage to provide a system of waterways
that effectively conveys the excess water

out of developed areas and prevents it

from pooling at low spots (unless these are
specifically designed as a storage area). When
designing these surface pathways, it should be
remembered that they will only rarely convey
significant flows and they will be used for other
purposes on a day-to-day basis. Safeguards
and appropriate maintenance will be needed
to ensure the continued availability of the
pathway as a flood channel. Public safety
must be considered when the channel is used
for conveyance, as significant depths and
velocities can build up. Measures will need to
be put in place to clear out any sediment, litter
or polluting material after flood events.

6.48 In some urban areas where there may not
be enough space to provide sufficient surface
pathway conveyance capacity, surface storage
areas can be developed to attenuate the flow.
A number of considerations need to be taken
into account when designing these storage
areas, including:

e the depth which water might reach and
whether this will be an unacceptable risk to
public safety;

e the length of time it will take to drain the
area; and

e whether the temporary storage of flood
water will affect the area’s normal use.

6.49 A good example of this type of storage
area is an existing car park, where water can
accumulate up to kerb height. This approach
means there is unlikely to be any significant
structural damage to the site after flooding,
health and safety risks are minimal due to
relatively low depths and as long as the area
can be adequately drained after the event
normal use can be quickly restored.

6.50 If the volume of storage is very large,
the potential to use sacrificial areas should
be considered. These are areas of low-value

land where excess water can be directed and
retained for longer periods of time, with the
stored water either infiltrating slowly into the
ground and/or evaporating over time.

Sustainable Drainage Systems (SUDS)

6.51 SUDS are designed to mimic the natural
movement of water and slow down the process
of the water getting into the watercourse. They
can channel the flow of water above ground
and reduce the burden on the piped sewerage
system.

6.52 SUDS fall into three main categories

e source control and prevention
techniques: these are designed to reduce
the volume of water discharged from a
developed site as close to the source
as possible. They can help to restore
underground water resources. They
include green roofs, permeable pavements,
rainwater harvesting, and infiltration
trenches and basins;

e permeable conveyance systems: these
channel the runoff slowly towards the
watercourses through a process of filtering
and storage and through the reduction of
water through evaporation and infiltration.
They include filter drains and swales (long,
straight, grassy depressions); and

e passive treatment systems: these use
natural processes to break down pollutants
from surface water runoff, as well as reducing
flood risk. They usually involve storage of
water and include filter strips, detention
basins, retention ponds and wetlands.

6.53 SUDS can be incorporated at different
levels:

e at an individual property level (e.g.
water butts, green roofs and permeable
driveways);

e at a community level (e.g. swales, detention
basins and porous paving of highways); and

e at a strategic level (e.g. large balancing
ponds and wetlands).

However care needs to be taken when
considering using SUDS as not all SUDS are
suitable in all areas and may affect drainage in
other localities.



6.54 The main barrier to the incorporation of
SUDS in developments is their adoption once
they have been designed and constructed.
This is not so much of an issue in relation to
property-level SUDS, which tend to be low
maintenance, benefit a single property and
should be the responsibility of the property
owner but community and strategic-level SUDS
are a different matter and their adoption is a
topic of much debate. Defra’s consultation on
improving surface water drainage® suggests
three options for who should be responsible for
the adoption of community and strategic SUDS:
local authorities; sewerage undertakers (i.e.
water companies); or specialist SUDS drainage
companies.

Local authorities

6.55 Local authorities have many
responsibilities which link to the implementation
of SUDS, such as land use planning,

local highways, managing open spaces,
maintenance of ordinary watercourses

(where there is no internal drainage board)

and general sustainability. If local authorities
had the responsibility for adopting and
maintaining SUDS, their strategic role in
regeneration and the supply of new housing
would allow them to ensure not only that SUDS
were incorporated into plans but also their
sustainable implementation. The skills that
local authorities would require as an ‘intelligent
client’ for SWMPs would also prove beneficial
in understanding the use of SUDS.

Sewerage undertakers

6.56 Sewerage undertakers are currently
responsible for surface water drainage from
premises into public sewers. Taking ownership
of SUDS would put them in a good position to
provide an integrated surface water drainage
and underground sewerage system. Potential
gaps in knowledge and powers in relation to
public open spaces could be filled by local
authorities.

6 http://www.defra.gov.uk/corporate/consult/water-drainage.
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6.57 Although sewerage undertakers would
need to develop new expertise to manage
SUDS effectively, this should be a matter

of adapting existing processes rather than
starting afresh (as may be the case with

local authorities). Sewerage undertakers also
have the ability to charge their customers

for the provision of this additional service, so
funding could be easier. However, sewerage
undertakers are not statutory consultees for
individual planning applications; if they were to
adopt SUDS, there may be a need for a greater
level of their involvement in the planning
system.

Specialist SUDS drainage companies

6.58 Specialist companies could be created

to manage SUDS. They could exist within the
same regulatory system under which sewerage
undertakers currently operate, or could operate
within a new regulatory framework that may
negate the need for competition, with a sole
provider for a particular region.
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Case study — Dunfermline Eastern Expansion

The Dunfermline Eastern Expansion (DEX) is a 5.5 km? site which lies to the east of Dunfermline.
It is a showcase site for the use of SUDS in Scotland. Initially designed and planned in the early
1990s, the construction of the infrastructure on this predominantly green field site started in 1997
and finished two years later with the infill development of a mixture of industrial, commercial,
residential and recreational areas scheduled to take place over the next 20 years.

The ground on the site is predominantly low permeability clay soil and so infiltration methods
have been limited. Much of the road system is drained using filter drains and swales which
discharge into extended detention basins and wetlands which attenuate storm flow and also
serve adjoining housing developments. The treatment of surface water runoff is achieved through
a system of ponds and wetlands prior to discharge to the watercourse. The wetland is located in
a public park area and permeable paving has been used in a local supermarket car park which is
connected to the wetland by infiltration basins.

The significant size and the long timescale for the development of DEX has meant that an overall
SUDS design is essential. Watersheds, divided into sub-catchments, connect to a spinal SUDS
network of retention basins, swales, ponds and wetlands. Flows are attenuated and discharged
at a controlled rate to the existing watercourses. As well as their role in attenuating, SUDS are
used on DEX to treat the water through fore bays and reed beds.

The cost of using conventional drainage systems in this development would have been too
prohibitive and would have required a 5km sewer to the Forth River. Therefore SUDS were
promoted by consultants and the developer to achieve an economic solution to the problem.

However adoption issues have presented barriers to the use of SUDS on the DEX site. The
highway authority were initially unwilling to accept responsibility for any other drainage methods
other than piped systems or soakaways. They did however agree to adopt most of the strategic
road system, including the swales, filter drains, and offlet kerbs. Local councillors were also
concerned about the safety of the public near open water; however, barrier planting and shallow
reed planted margins removed their apprehension.

Resolving ownership

6.59 The Review believes that either local
authorities or the sewerage undertakers would
be best placed to adopt SUDS. We are of
the opinion that establishing specialist SUDS
drainage companies would exacerbate the
existing problem of too many organisations
being involved in flood risk management,
creating a fragmented approach. Defra is
consulting on who best should lead. We
hope that the Government will announce its
conclusions before the end of the year.

RECOMMENDATION 20: The
Government should resolve the issue
of which organisations should be
responsible for the ownership and
maintenance of sustainable drainage
systems.



Sewerage standards

6.60 Surface water flooding was a striking
feature of the summer 2007 flooding. Urban
areas were particularly susceptible, because
sudden and intense rainfall cannot drain away
as easily as in rural areas where the soil is
exposed. In many urban areas, the natural
land drainage has all but been removed by
impermeable surfaces, so avoiding flooding
depends almost entirely on piped drainage
system and any subsequent pumping.

6.61 One of the most notable examples of

this was in Hull, where the inability of these
systems to cope meant that a large part of the
city was flooded, resulting in damage to 7,200
residential households and 1,300 business.
Water and sewerage companies were blamed
in many flood-hit areas — many local authorities
said that water companies have a duty to
effectually drain an area under Section 94 of
the Water Industry Act 1991 and that they failed
to do this. However, this relates only to public
sewers and hence drainage of buildings and
yards. Sewers are not supposed to have a land
drainage function, and for instance may not
take highway drainage.

6.62 Public sewers do and will continue to
have a key role to play in minimising surface
water flooding and it is essential that we have
the right framework to best target investment
in construction and maintenance programmes.
However, the dependence on public sewers

in many urban areas due to the removal of
the natural land drainage system and failure
to develop SUDS means that expectations of
public sewer performance can sometimes be
considerably in excess of what can be provided
at reasonable cost.

Local flooding and drainage

The June 2007 floods in Hull

There have been a number of reports about the
flood events in Hull, particularly focussing on
the issues around surface water and drainage.

e The report produced by an Independent
Review Body concluded that Hull’'s pumped
drainage and public sewerage system was
overwhelmed by the extreme volume of
water and that the pumping system may not
have been designed to cope with the design
guidance for a 1-in-30 chance event; and

e Yorkshire Water believed that no sewerage
system would have been able to cope with
the intense rainfall.

e Another study suggested that the rainfall in
Hull was less than a 1-in-30 chance event
when considered over short durations and
that the sewerage system should have been
able to cope.

e Expert opinion to Ofwat concluded that
‘special’ aspects of the Hull drainage system
would not have helped in such a heavy
and prolonged storm: in particular the land
drainage and watercourse inputs into the
piped network would have been a significant
reason for the sewers becoming full in some
areas, with overland flows from outlying
rural areas and higher ground perhaps
contributing.

6.63 Dependence on the public sewerage
system continues to increase. While this
works well generally, any piped network only
has a fixed capacity and in the face of further
urbanisation and predictions of more frequent
intense rainfall events’, it is not sustainable to
rely entirely on the public sewerage system
to cope with extreme wet weather events,

or simply keep increasing underground pipe
capacity.

6.64 There are about 320,000 km of public
sewers and around 150,000 km of private
sewers in England and Wales. Around seven
per cent were built before 1885 and the majority

" Foresight Future Flooding, Office of Science and Technology, 2004.
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were built before the Second World War. While
most generally work well, they cannot cope
with the most extreme events and in a limited
number of cases there is clear under capacity.
Even now, there is currently no absolute
requirement for flood protection in sewerage
systems, although Ofwat do measure the
performance of the sewerage system through
their Level of Service Indicator DG5® which is a
register of the number of properties at high risk
of flooding from sewers. This is being reviewed
to ensure consistency across companies.

6.65 As part of their work to develop best
practice guidance on sewerage standards,
Ofwat undertook a recent survey of the 10
sewerage undertakers in England and Wales
to determine what design standard they were
using in planning public sewerage schemes.
The survey showed that the most widely
recognised guidance documents were the
Ofwat registers and Sewers for Adoption issued
by Water UK. Sewers for Adoption is guidance
primarily provided to developers, where
developers wish to have their constructed
sewers adopted by a water and sewerage
company. Currently, Sewers for Adoption is
not a mandatory requirement and is generally
used by water companies to create their own
internal standards. In practice, companies use
a range of standards of protection from 1-in-20
to 1-in-50 annual chance events for internal
property flooding and 1-in-10 to 1-in-30 for
external flooding. Standards for each company
were reportedly not generally affected by the
specifics of the location of the scheme or the
driver for the scheme, although there were
some exceptions in particularly sensitive or
critical areas.

6.66 While ‘no flooding in a 1-in-30 storm’ is
generally seen as a goal for urban public sewer
systems, it has only become common from
2006. Given that less than one per cent of the
national sewerage network is newly built each
year, it means that relatively little will have
been built since 2006 and so the overwhelming
majority of public sewers will be at much lower
standards. Unadopted private sewers systems
may also be at lower standards.

Fixed-likelihood or risk-based standards?

6.67 There are two approaches to defining
minimum standards:

e |ikelihood, which controls or measures the
frequency of flooding; or,

® a broader risk-based approach taking
account of the consequences of flooding as
well as likelihood.

6.68 For coastal and fluvial flooding, flood
risk management is moving towards a risk-
based approach, where both the probability
and consequence of flooding are taken into
account. Investment is being targeted towards
maintenance and improvement of those assets
that contribute most towards risk reduction.
However, the current process for designing
and assessing sewers tends to be related to
the likelihood of events, rather than being a
risk-based approach that takes account of

the consequences of flooding as well as the
likelihood.

6.69 Standards that vary on a case-by-

case basis are more demanding in terms of
application and decision-making, but are more
flexible and usually deliver better value for
money. Variable standards allow the acceptable
frequency of flooding to be related more directly
to the consequences. For example, they take
into account that the frequency of 300 mm
flooding of a highway or public open space is
not comparable to 300 mm flooding of areas of
high-density properties.

6.70 Lack of a risk-based system makes it
difficult to take an integrated-system approach
that recognises the interconnectivity of
different drainage systems, especially during
extreme events. A risk-based approach would
facilitate coordination between the responsible
bodies, which is important in progressing
integrated urban drainage. This in turn

would maximise the value from investment
and deliver transparency in planning and
clarity in individual responsibility for action.

It is the performance of the integrated urban
drainage as a whole that is important, and

the performance of the individual components
needs to be considered in that context.

8 www.ofwat.gov.uk/aptrix/ofwat/publish.nsf/Content/losindicators



New design standards

6.71 The Review received a good response to
its interim conclusion proposing that Defra and
Ofwat worked with the water industry to explore
how an appropriate risk-based approach for
public sewerage systems can be achieved.
The overwhelming evidence from water
companies and industry experts was that there
should be a move away from national fixed
standards based on likelihood to a risk-based
approach which gave better consideration

to the system as a whole and represented

the best value for money. For example one
submission said there is a “need fo move away
from a national application of design standards
and management approaches towards an
integrated drainage management approach”.®
Some evidence suggested that a mandatory
fixed standard would not even be possible, as
for some cases it could amount to more than a
million pounds a property.

6.72 In evidence to the Review, Ofwat stated
that they believed the use of a fixed standard,
based on the likelihood of flooding (overloading
of sewers), is appropriate for the adoption of
new sewers, since it would not be practical to
require every developer to undertake a cost
benefit analysis on all new drains and for water
utilities to undertake quality assurance. In
these circumstances, the water industry and
commentators generally accept that a design
standard for protecting property from flooding of
a 1-in-30 event strikes about the right balance
between the cost and inconvenience of flooding
and the cost of higher standards for sewerage
systems. But the Review has also heard of
problems when the standards of sewers for
new developments take no account of future
hard surfacing or the detrimental effect they
can have on the rest of the system it is joining
on to. The Review understands from the

Water Research Centre, that it will begin work
reviewing the guidance in the next year or so
and will be looking at the potential to take better
account of a risk-based approach.

6.73 Ofwat is also clear that there needs to be
a risk-based approach when considering the
whole system, such as for upgrades. Ofwat
wants to require companies to work towards a
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risk-based approach to ensure that investment
in maintaining and improving the public network
is targeted on areas where the risk from
flooding is greatest. It has a number of work-
strands going forward into the 2009 pricing
review, including:

e producing guidance to water companies
on the implementation of public sewerage
standards;

e carrying out a review of the water company
sewer flooding at-risk registers to ensure
consistency between registers and outputs
achieved;

e an analytical framework for assessing critical
asset resilience to flooding; and

e continuing work on climate change policy.

6.74 The Review welcomes the work that
Ofwat has already done to help facilitate
improvements to the sewerage systems.
Water companies should use the guidance to
identify where investment needs to be targeted
and make the case to Ofwat in the forthcoming
pricing review.

6.75 There is also work being done to update
the Sewerage Rehabilitation Manual (SRM) to
provide sewerage risk management guidance
for water utility business planning. The Review
understands that the SRM, the development
of which is funded by water companies, is not
freely available to local authorities. Given the
proposed new local leadership role for local
authorities (see earlier in this chapter) and the
key role that the sewerage network plays in
the integrated drainage system, the Review
sees benefit in the SRM being shared with local
authorities.

6.76 Defra has informed the Review that, as
part of the transfer of private sewers initiative,
they are working with Ofwat in reviewing design
and construction standards for new sewers
and that this should reach conclusions in late
2008. They are looking at moving to a major/
minor storm drainage concept (see text box
below). This could include a fixed universal
design standard for the underground piped
(minor) system, but with much more capacity in
the overground (maijor) system in areas of high

¢ Ofwat Hull flooding June 2007, Expert Opinion, January 2008.
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flood risk. It is becoming increasingly apparent
that it is not economic or sustainable to build
the underground piped system to sufficient
capacity to cope with extreme events and the
Review encourages better use of above ground
capacity such as the use of nominated roads
as flood channels to improve the integrated
management of extreme wet weather events in
a sustainable way.

Major/minor storm drainage systems

One of the obvious limitations to any
underground piped network is that it has a
finite capacity and in extreme rainfall events
this capacity can be exceeded.

The concept of major/minor drainage systems
is used in a number of locations around the
world where there is a tendency towards
intense rainfall such as Canada, Malaysia
and Australia. Under the concept urban,
areas have two separate storm drainage
systems:

e the minor system consists of the
underground pipework which provide a
system to rapidly carry away storm runoff
from road surfaces for frequent (minor)
rainfall events (around 1-in-5 annual
chance); and

e the major system consists of above-ground
overland flow routes such as open space
channels, roads and other nominated flow
paths, capable of conveying runoff rates
and volumes for, say, a 1-in-100 annual
chance rainfall event which exceed the
capacity of the minor system. The water
is often channelled to areas such as open
land.

Here in England, it is also becoming
increasingly apparent that it is not economic
or sustainable to build the minor system

to sufficient capacity to cope with extreme
events. Therefore, there may need to be
better use of above-ground urban pathways
such as nominated roads, and open channels
might need to be used to improve the
management of exceedance.

6.77 Ofwat has informed the Review that,

in the medium term, sewerage standards for
new and renewal work should be risk-based
and decided on by the level of protection that
companies are aiming to provide to customers
as a whole (not necessarily to individual
properties). So far, Ofwat has concentrated on
reducing flooding to the properties that most
frequently flood. Ofwat reports that companies
are starting to clear these problems, and each
company now needs to outline the level of
general protection that it should provide to
customers. Ofwat expects that this level be set
based on customers preferences, cost-benefit
analysis and customers’ willingness to pay.

RECOMMENDATION 21: Defra should
work with Ofwat and the water industry
to explore how appropriate risk-based
standards for public sewerage systems
can be achieved.

6.78 But it is equally important that such

an approach does not wholly move to one
where studies of consumers’ preferences and
willingness to pay determine standards. As
discussed in Chapter 16, such studies are
fraught with problems and do not tend to elicit
the true value of the infrastructure either to
customers or to wider society. For example,
quantitative and qualitative research by the
Consumer Council for Water strongly indicates
that the vast majority of customers are not
prepared to pay anything extra to ensure that
flooding does not occur again, even though
they do not want it to happen again. Somehow
a decision on what is acceptable has to be
made.

6.79 Itis essential that investment is planned in
a way which ensures that there is a sustainable
approach which maximises value for money.

In taking forward this risk-based approach, the
Review expects companies to consider other
options in addition to improving piped capacity
including measures such as SUDs, and in the
longer term the development of Surface Water
Management Plans.



RECOMMENDATION 22: As part of the
forthcoming and subsequent water
industry pricing reviews, Ofwat should
give appropriate priority to proposals
for investment in the existing sewerage
network to deal with increasing flood
risk.

Drainage into public sewers

6.80 Urban areas were once rural areas

that relied on natural land drainage and
watercourse systems, but in many urban areas
this has all but been removed and replaced by
dependence on the public sewerage system.
In some areas such as in Hull, much of the
remaining land drainage and watercourses
drain into the public sewerage system. Where
there are significant land drainage discharges
into sewerage systems, the Review sees merit
in the land drainage authorities and water
company working together to separate these
flows consistent with a risk-based approach.
Where there is no land drainage system in an
urban area, one should be created wherever
possible.

Incentivising greater surface water
management

6.81 Water companies could also play a role

in incentivising positive behaviour. However,

in their report on flooding, the EFRA Select
Committee found that the current charging
system does not encourage householders,
businesses and highway authorities to minimise
surface water runoff at source and that as

a result a lot of surface water is routed into
public sewers, which themselves have limited
drainage capacity.

6.82 Currently, charges for surface water
drainage, highway drainage and foul sewage
are often encompassed into the general charge
for sewerage. Charges for sewerage services
make up more than half of the average bill that
householders pay to water companies.' The
lack of transparency of the proportions of each
of the three elements of the sewerage charge
means there is no incentive for householders,
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businesses and highway authorities to
minimise their runoff. The charging system is
more transparent in several other European
countries, thus offering an incentive to property
owners and businesses to install property-
level SUDS to reduce surface water drainage
charges.

Transparency of charges drive change

In Germany, adoption of transparent surface
water drainage charges and subsidies has
encouraged a high amount of retrofitting of
SUDS, particularly green roofs and water
reuse systems. In North-Rhine Westphalia,
for example, approximately six million square
metres of surface area was disconnected
from the sewer between 1996 and 2004.

In contrast, water companies in England

offer rebates on the waste water charge for
customers who can prove that they do not
make any use of the public sewer to dispose
of surface water, but uptake is limited,

at typically 2 to 5 per cent of household
customers, and the rebate is modest, typically
less than £40. In England there is little uptake
of property-level SUDS.

6.83 Currently only four water companies
charge businesses for surface water runoff by
property area. Ofwat has been consulting on

its charging strategy. The Review believes that
these charges should more transparently reflect
the actual costs imposed on the system.

6.84 The Government also believes that
charging for surface water drainage should
become more transparent and, in its Water
Strategy, the Government announced that it
will “consider whether funding for surface water
drainage should be changed to better reflect
the polluter pays principle” and may involve
“strengthening requirements by Ofwat for water
companies to vary their charges to reflect

more accurately the true cost of surface water
drainage”."

0 Ofwat estimated that the average household bill for 2007/08 was £150 for water and £162 for sewerage, Ofwat water

and sewerage charges 2007/08 report, May 2007
" Future Water, Defra, February 2008.
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6.85 The Review believes that the Government
will need to ensure that, in encouraging and
incentivising householders and businesses to
reduce (or even disconnect) their surface water
drainage into the public sewers, clear guidance
is given to ensure further problems are not
created or simply transferred elsewhere.

6.86 In urban areas, most highway drainage

is integrated into the public sewerage system.
The Review has heard a weight of evidence
that runoff from highways is a significant
problem, as they tend to channel large volumes
of water into public sewers. Currently, highway
authorities are able to connect into a public
sewer but only pay a connection charge
(typically £250), and do not contribute to
maintenance costs.'? This means there is no
incentive on highway authorities to minimise
their discharge into the public sewers. Both the
EFRA Select Committee and this Review sees
this as an issue that needs to be addressed
and believes the Government should explore
how the runoff from highways can be minimised
to reduce the effect it has on the public
sewerage system.

Private sewers

6.87 As well as public sewers, there are also a
considerable number of private sewers. These
have caused problems in the past, not least
with maintenance. Some owners are not even
aware of their responsibilities. The Government
has announced that it intends to transfer to
water companies the ownership of private
sewers and lateral drains that connect to the
public system. The Review welcomes this, as it
will clarify institutional responsibilities. However,
the transfer will not include drains within the
property curtilage and these will remain the
responsibility of the property owner.

2 Future Water, Defra, February 2008.

6.88 The Review would welcome the
Government taking this opportunity to
issue guidance to property owners advising
them of their responsibilities. The Review
received a weight of evidence highlighting the
importance of the role that the public can play
in minimising the strain that is placed on the
sewerage system, for instance Thatcham Town
Council said: “Guidance should be provided to
householders, outlining essential maintenance,
activities to avoid (e.q. tipping fat down drains)
and other measures that will reduce the chance
of drains becoming blocked or can reduce the
quantity of surface water, such as soakaways
and permeable drive ways”. The Review

has also heard expert evidence that there is

a problem around property owners making

the wrong connections to the piped drainage
system, particularly from the flooding of foul
sewers and causing the pollution of separate
surface water sewers. Therefore the Review
believes the guidance should also give advice
to property owners on how to avoid making
wrong connections to the piped drainage
system.



Figure 5 — typical types of sewers and drains in a residential area
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Flood defence

Chapter

This chapter examines the range of methods that can be
used to defend against the risk of flooding. It contains

sections on:
e funding flood risk management;

e maintenance of defences and watercourses;

e temporary and demountable defences;

e the role of sandbags;

e working with natural processes; and

e land management measures.

7.1 This chapter considers some of the more
traditional approaches to mitigating flooding
and some of the more common issues relating
to river flooding that arose during the floods of
summer 2007. While a substantial proportion
of the damage in summer 2007 was caused
by surface water flooding, flooding of rivers
and minor watercourses also caused very
significant problems. Many concerns following
the floods related to adequate maintenance, in
both urban and rural areas.

7.2 Investment in flood risk management has
increased in recent years, but there are still
questions about its adequacy and whether
public money is being spent in a sustainable
way. This chapter therefore also considers
whether spending on flood risk management
should be solely the preserve of national and
local government.

7.3 In the immediate aftermath of the summer
floods, one of the first questions asked was:
‘How much is being spent on managing flood
risk and is it sufficient?’

7.4 Submissions to the Review on the issue of
funding for flood risk management were mixed
— some felt that funding was insufficient, others
that it was heading in the right direction. Most
felt that, regardless of how much was being
spent, more would be needed in future. Many
submissions queried whether the current level
of national expenditure would be sufficient

to deal with the projected impacts of climate
change.

7.5 The Regional Flood Defence Committees
(RFDCs) said

“In the case of investment to reduce flood
risk the case is particularly compelling. We
know the climate is changing. As a result
the frequency of extreme weather events is
increasing. At the same time sea levels are
rising and will continue to do so. In short all
the science tells us that the level of risk is
increasing.”

7.6 The ABI also suggested that: “more will be
needed as the lessons learnt from the summer
floods are incorporated into government policy.”
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7.7 Government spending on flood and coastal
erosion risk management in the year 2007-08
was approximately £600 million. This includes
funding for operating authorities and local
authority expenditure funded through CLG,
some of which is channelled through local
levies to RFDCs and some through levies to
internal drainage boards.

7.8 In July 2007," Defra announced that
Government funding would rise to £800 million
in 2010-11. Subsequent announcements?
indicated progressive increases to that amount
with a minimum increase in funding to £700
million in 2009-10. Table 3 below summarises
the current funding split.

7.9 Aside from the clear benefits of protecting
society, expenditure on flooding represents a
sound investment for the Government. The
Environment Agency noted in its report?® into the
2007 summer flooding that:

“for every £1 spent on protecting homes
and businesses and building in resistance
and resilience, the cost of clean-up and
repairs following a river flood can be
reduced by up to £6 on average.”

7.10 This level of benefit is high and reflects
well against Government expenditure on other
types of capital schemes. In evidence to the
Review, Defra noted that capital investment

in flood risk management currently gives an
average return of around 27 per cent per
annum, compared with around 10—12 per cent
per annum for road and rail capital schemes.*

7.11 The Foresight Future Flooding (2004)
report is the most common reference point for
estimates of the possible increase in funding
needed for flood and coastal erosion risk
management. This indicated that an increase
in spending of £30 million a year in real terms
would be needed just to contend with the best
current predictions of the effects of climate
change. However, this figure did not include
the cost of tackling intra-urban (surface water)
flooding, which it suggested would be in the
order of £400,000 to £800,000 a year.

Table 3 — Funding for flood and coast erosion risk management in England

£ millions
Allocated to Operating Authorities Total
LA Own Retained Environment Capital
Spend | (for now) in | Agency Resource Programme
(Estimated) Defra (maintenance & | (new & improved
operational costs) defences &
projects)
2007/08
Baseline 86 0 247 259 592
2008/09 87 4 251 308 650
2009/10 87 20.5 258 334.5 700
2010/11 87 38 279 400 804
CSR 3
Year total 261 62.5 788 1,042.5 2,154

N N

Defra ZBR Report, unpublished

3rd July 2007 Flooding in England: Secretary of State statement to Parliament
4th February 2008 Budget allocations and Outcome Targets: Secretary of State Written Ministerial Statement
Environment Agency, December 2007, Review of 2007 floods



7.12 The Review has commissioned a
qualitative update of the Foresight report (see
Chapter 3). This highlights that the risks from
climate change are rising and that they are
greater now than at the time of the Foresight
report. It would therefore be logical to assume
that any reassessment of funding needs is
likely to be upwards rather than downwards.
However, the Review notes from evidence
submitted to it, and to the EFRA Select
Committee, that many spending projections
and assumptions are based on the original
Foresight Future Flooding report. We believe
that a quantitative update of Foresight would
be prudent once the latest climate change
scenarios are published.

7.13 The EFRA Select Committee also
raised the issue of construction inflation. It
suggested that construction inflation “could
be as high as 6.5 per cent” and therefore well
ahead of general inflation. Thus, in real terms,
expenditure may not go as far as might be
supposed by the headline figure. In its evidence
to the Select Committee, the Environment
Agency stated that some of the inflation was
offset by efficiency savings within its flood risk
management programme.

7.14 The Review welcomes the increase in
funding announced by the Government in
July 2007. The Review does not attempt to
set a target figure for future funding of flood
risk management. But in light of the evidence
of rising risks from climate change and the
additional challenges identified in this report,
the Review does believe that it is sensible for
the Government to plan on the basis of above
inflation rate settlements in future Government
spending rounds.

Certainty in the long term

7.15 In the interim report, the Review set

out the importance of a long-term approach
to expenditure on flood risk management.
Our suggestion of a need to develop a long-
term investment strategy at the national

level was welcomed by a significant number
of submissions to the Review. The Local
Government Association recognised the need
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for such an approach at the local level as well.

7.16 The ABI said in its report® on the summer
floods:

“The Government should also take this
opportunity to set its policy in the context
of a 25-year national strategic plan for
flood defence and management. Britain
is suffering from the fact that so much

of the thinking about flood defences

has been short-term, based on 3-year
spending plans. What we actually need is
sustained and planned investment over a
far longer period, based on full and public
assessment of the risks and costs.”

7.17 Along-term investment strategy should
set out the investment needs for flood risk
management in England within a policy
framework for delivering long-term, sustainable
flood risk mitigation measures. It will need to
give some indication of what investment will
happen when, but with the understanding that
more detail will be available for the years most
immediately ahead.

7.18 Some of the key benefits for flood risk
management are likely to be:

e greater certainty around which strategies will
be delivered;

e greater development of long-term and
flexible solutions;

e more efficient use of resources, including
less stop-start approaches to the
implementation of capital projects;

e greater certainty around resources and
resource needs; and

e more consideration from local authorities
and other partners of longer-term options
and what further adaptation and resilience
strategies are required for their communities.

7.19 Along-term investment strategy is not a
new concept. For example, the Government’s
Building Schools for the Future programme®
has committed to refurbishing a large number
of schools in England over a period of 15 years.

5 www.abi.org.uk/BookShop/ResearchReports/Flooding%20in%20the %20UK%20F ull.pdf
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The Department for Transport has a 10-year
funding plan called the Long Term Guideline
for Funding.’” This sets out real-term growth
in spending of 2.25 per cent per annum until
2018-19.

7.20 In their submissions to the Review, the
Government and the Environment Agency
supported our interim conclusion on the

need for a long-term investment strategy

and indicated that work had already begun

to develop it. As part of this development
work, the Environment Agency will consider
long-term funding needs and sources of
funding. We believe that, in doing so, the
Environment Agency should consider all flood
risk (coastal, river, groundwater and surface
water flooding), consistent with its expected
strategic overview role. Furthermore, as any
long term programme will in effect set out the
level of risk that Government is willing to bear,
the Review believes that public consultation
will be necessary and provide an oppportunity
to debate what level of risk society is willing to
tolerate and/or pay for.

7.21 We believe a move to a long term
investment strategy would have cross-party
support. The Treasury Select Committee report®
on Climate Change and the Stern Review: the
implications for Treasury policy, published in
February 2008, said:

“We also believe that effective flood risk
planning involves long-term investment,

So requires long-term financing and
advance warning of the funding that will be
provided. We therefore recommend that the
Government make a public commitment to
the level of flood defence spending beyond
2010-11 in advance of the next spending
review.”

RECOMMENDATION 23: The
Government should commit to a
strategic long-term approach to its
investment in flood risk management,
planning up to 25 years ahead.

5 Partnership for schools: http://www.p4s.org.uk/

Where the money is being spent

7.22 Many submissions suggested that the
events of last summer might point towards

a different prioritisation of current spending.
There was general agreement with the
Review’s interim conclusion that funding
should be spent on areas of highest risk, but
this conclusion was interpreted in different
ways. Some supported the interim conclusion,
provided the funding was accompanied by a
cost—benefit assessment; others supported
the interim conclusion provided the funding
accepted the notion of ‘highest risk’ in
relation either to ‘high probability’ or to ‘high
consequence’.

Risk based framework

The development of a risk based framework
is underpinned by the understanding that it
will never be possible to prevent all flooding
happening. It is therefore the impacts of
and vulnerabilities to flooding that make
interventions necessary. Risk is a function
of both probability and consequence. As
Figure 6 shows, measures to mitigate

risk include the building of defences and
maintenance of watercourses to reduce

the probability of flooding happening,

and land use planning and resilience
measures to reduce the consequences.
Measures such as flood warning and raising
awareness of risks can build community
resilience to flooding and make many of
the measures above more effective. With

a clear understanding of risk, the use and
combination of these measures can help
determine what level of risk is possible and/
or desirable.

7.23 The Review is of the opinion that,
because limited funds are available for flood
risk management, the risk-based approach has
to be accompanied by an assessment of costs
and benefits. However, the full range of benefits
— financial, social and environmental — should
be considered when making that assessment.

" http://www.dft.gov.uk/about/strategy/transportstrategy/hmtlsustaintranssys?page=17
8 http://www.publications.parliament.uk/pa/cm200708/cmselect/cmtreasy/495/495.pdf



7.24 Figure 6 below sets out the challenge for
the Government in dealing with flood risk and
trying to decide where to focus investment.
For example, does the Government focus its
expenditure on high consequence events that
rarely happen or, conversely, on those events
that regularly happen but only affect a few
properties? The current Government approach
to national funding tends to be towards

the higher consequence events because
expenditure on these schemes will generally
deliver the greatest value for money. However,

it is important that low consequence events are
not ignored as, if they occur frequently, the total

may be comparable.

Flood defence

7.25 An approach that focuses national
expenditure on the highest cost-benefit in

this way may deliver the greatest value, but
offers little hope to some communities that

do not meet the cost benefit assessment. But
new approaches are being developed which
allow for broader consideration of the different
types of risk, to allow consideration not only of
high consequence, but also higher probability
events.

Figure 6 — Considering risk for flood risk management

Probability

Maintenance, new management measures

Climate change, FM infrastructure deterioration

Managing
risk

—— Increasing risks

Management
approaches

New flood plain development etc  Consequence

-

Development control, flood warning etc
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Prioritisation System and Outcome
Measures

7.26 Flood defences that have been built or
are in the process of being built in England will
have been chosen using Defra’s flood defence
priority score system (see Table 4 below). This
assesses the benefits of a scheme in relation to
economics (cost—benefit ratio), people (number
of households protected) and the environment.
It delivers an overall score which is then ranked
against all the other schemes coming forward.
Finally, a cut-off point for funding is established.
Many worthwhile schemes do not meet this
level and it can be frustrating for communities
which have developed schemes only to find
they are not eligible for national funding.

7.27 A new system of outcome measures has
been introduced that attempts to draw out a
wider range of benefits and approaches to
managing risk. These measures,® which were
published in June 2007, allow the Government
to target a broader range of outcomes. They
cover households at risk, deprived households,
nationally important wildlife sites, preventing
inappropriate development, flood warning,
contingency planning and the delivery of
Catchment Flood Management Plans (CFMPs).
A number of targets underpin these measures.

7.28 Defra also announced targets in relation
to five outcome measures in February 2008 to
cover the capital improvement (flood defence)
programme for the current comprehensive
spending review period:

« economic benefits — cost-benéefit ratio
(average target of 5 to 1);

* households protected — 145,000 households
including 45,000 at significant or greater
probability of flooding;

households in the 20 per cent of most
deprived areas — 9,000 of the 45,000
households in high probability areas; and

* environmental benefits — two measures
addressing nationally important wildlife sites
and biodiversity habitats.

7.29 Over the coming financial years Defra
will roll out targets against the full set of
outcome measures. The Review welcomes
this intention as it should ensure a
broader consideration of risk management
measures. The Environment Agency will also
be introducing a new prioritisation system to
address the move to outcome measures. This
new system will allow schemes to contribute
to a number of targets and outcomes, rather
than in the past where the focus of individual
schemes has tended towards a single

benefit, and as such should encourage the
development of more diverse options. It will
also introduce an element of moderation into
the process as decisions about which mix of
schemes to choose be made using a degree
of judgement, rather than being based simply
on the top scoring schemes. The Review
notes that such an approach will also have its
challenges and decision making will need to be
transparent.

Table 4. Flood defence priority system in England

People (Max 12 points)

Environment
(Max 12 points)

Economics (Max 20 points)

Number of residential
properties protected — max
8 points

points

Public safety — max 2 points

Vulnerability — max 2 points

SSSI, BAP sites —up to 12

Heritage sites — max 2 points

Capped at 12 points

Cost — benefit ratio between
1:10.5

Capped at 20 points

% www.defra.gov.uk/environ/fcd/policy/strategy/sd4/default.htm

10 www.defra.gov.uk/news/2008/080204a.htm




7.30 Defra has informed the Review that it
intends to review the current range of outcome
measures in the second half of 2008 to assess
whether they cover all appropriate outcomes.
The Review welcomes this intention and
would encourage Defra to consider whether,
in light of the events of summer 2007, an
outcome measure addressing surface water
flooding is needed.

Rural communities

7.31 A significant number of rural areas

were flooded during summer 2007. Many
submissions to the Review from rural areas
stated that the current prioritisation and
appraisal system, with its emphasis on cost—
benefit analysis, favours urban over rural areas
because of their higher property density levels.
East Riding pointed out that:

“One of the major problems appears to

be that despite a much greater number

of individuals suffering or at risk from
flooding, when they are dispersed they are
given a low priority rating for investment...
This means that the 6,200-plus properties
flooded in our area will never attract
funding as they are dispersed. This is
hardly a balanced approach when all the
individuals in East Riding are paying into
Government for taxes and are paying their
water bills for little or no return.”

7.32 The development of new outcome
measures, described above, is an attempt

to move away from a system of pure cost
benefit. The Government could, if it felt rural
communities were being disadvantaged, set
an outcome measure to address this. Defra’s
target to reduce high probability flooding in
45,000 households could also encourage the
use of property-level resilience and resistance
measures or softer engineering schemes,
which are more appropriate in sparsely-
populated rural areas. This measure might
work well linked to resilience grants schemes,
covered in Chapter 5.
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Social justice

The update commissioned by the Review
of the Foresight Future Flooding report
emphasised the importance of social
justice issues in relation to flood risk
management. It found that in many cases
it was not which responses were used, but
the way in which they were implemented,
that led to perceptions of inequity. Recent
research for Defra (projects FD2605 and
FD2606) has looked at issues of inequity
within flood risk management in England.
The results have shown that the public,

in general, is not overly concerned about
demonstrable social inequities in provision
for different groups (e.g. high standards in
estuarine London; low standards in many
areas flooded by intra-urban flooding).
They are, however, more concerned about
procedural inequity (i.e. how decisions are
made, especially in rural areas). Many of
the responses to the Review reflected this
viewpoint.

Balance between new improvement
schemes and maintenance

7.33 The Review also received representations
about lack of maintenance, which are addressed
more fully later in this chapter. Some were
concerned that new schemes should not be
progressed at the expense of maintaining existing
schemes or watercourses. The Environment,
Food and Rural Affairs Select Committee

also cautioned against an approach that did

not adequately balance existing and future
maintenance needs against new capital schemes.
We understand that Defra will be extending the
outcome measures to maintenance during 2009
to ensure maintenance costs are considered
alongside new capital schemes. The Review
welcomes this.

The Environment Agency and the role of
Regional Flood Defence Committees

7.34 The Environment Agency’s programme
of expenditure has to have the approval of
RFDCs. RFDCs challenge the programmes
brought forward by the Environment Agency
for national expenditure to ensure that they are
sustainable, deliver a range of outcomes and
offer value for money.
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7.35 RFDCs can raise local levies to
supplement the national programme. This
should enable the funding of schemes
that do not get on to the national priority
list but are considered to be of regional or
local importance. While the RFDCs must
demonstrate that the schemes are cost
beneficial, they can often offer hope to
communities who do not expect to receive

support through the national system. However,
the amount of funding that can be provided
through this route is limited as it is linked to

council tax levels and requires the majority

agreement of local authority members on the
committee. Last year RFDCs raised £29 million

to spend on local schemes.

7.36 With their links to local communities, the
RFDCs can often bring together a range of
funding sources. Examples of the use of funds
that were brought to our attention show that
the RFDCs’ involvement and the use of the
local levy can often be the stimulus for further

contributions.
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Improving the defences at Kilnsea

The continuing erosion of coastal defences
is creating a serious risk of flooding to
houses in Kilnsea village in East Yorkshire.

The long-term economic case for realigning
the defences at Kilnsea to protect the
village is poor. Very expensive long-term
engineering would have been required to
protect relatively few properties and so the
defences would probably have had to be
abandoned.

However, when the Yorkshire Regional
Flood Defence Committee and the
Environment Agency looked at the situation
in more detail, they concluded that, even
though no money would be available

from national budgets, they could use the
resources from the levy to raise funds from
other sources.

The offer of a £100,000 grant from the
local levy stimulated the residents, who
had formed the Kilnsea and Spurn Flood
Defence Group, to raise funds and seek
further grants; the levy also brought in a
sizeable commitment from the East Riding
of Yorkshire Council for infrastructure
protection. These funds allowed the
Environment Agency to build a new
earth flood bank in time for the 2006-07
winter storms. The Group has taken

on responsibility for managing the new
defence, which will protect the village for
a further 30 years and give the residents
much-needed time to plan their future.



Local funding of flood risk mitigation
measures

7.37 It is commonly accepted that, even
with proposed increases in national flood
risk management funds, there will never be

enough national funding to address every need.

Moreover, while there are national benefits
from mitigating the impacts of flooding, there
are also local and individual benefits. We know
that aligning those who benefit with those who
pay will bring greater efficiency and greater
responsiveness from those carrying out the
work. The Review does not believe that it is
unreasonable, therefore, for funding to come
from sources other than Government, such as
a local authorities, business, environmental
organisations or local community groups.

7.38 The Review has heard evidence from a
range of sources, including local authorities
and community groups, highlighting the value
of local approaches to funding flood risk
management measures.

7.39 Local authorities can use their own
funds to tackle flood risk and many already
do. Currently, they receive an allocation from
central government through the Revenue
Support Grant, but this is not ring-fenced and

authorities do not have to spend it on flood risk.

As local authorities move towards a greater
leadership role in flood risk management and
a better understanding of the level of flood
risk in their area, it should become easier

for them to prioritise spending on flood risk.
Some may choose to follow the example of
Gloucestershire County Council in raising
additional council tax specifically to manage
flood risk.

Flood defence

Gloucestershire County Council —
extra investment in flooding
Following last summer’s flooding,
Gloucestershire County Council decided to
commission a survey of options for a flood
levy to council tax. The options were:

Option one No levy
Option two plus 1.1 per cent flood levy
Option three  plus 3.1 per cent flood levy

Option two would create a ‘fighting fund’ of
£2.3 million to investigate and begin to tackle
flood prevention and drainage works.

Option three would increase the ‘fighting
fund’ to £4.5 million and provide for capital
investment of £25 million to fund major
investment in flood prevention and drainage
works.

Nearly 3,000 people voted. Some 56.7 per
cent voted for either option two or three —

a flood levy. The results varied according

to district. A relatively large number of
Tewkesbury residents favoured option three
and the Forest of Dean had a high proportion
of votes for option one. This may reflect the
fact that they were the most and least affected
regions.

Gloucestershire County Council agreed a
1.1 per cent levy on 20 February 2008. This
will support investment in flood prevention
including better drainage.
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Since announcing the decision on the levy,
Gloucestershire County Council has taken
forward work in a number of areas.

e the Council estimates there are some 450
‘hot spots’ on the highway network and
Gloucestershire Highways has been given
£2 million capital to start immediately on
the 50 most serious sites. All ‘hot spots’
have been jointly reviewed by key partners
such as the water (sewerage) authority,
Environment Agency and the appropriate
District Council;

e a flood guide has been sent to all
householders in the county which was
jointly funded by a major insurance
company;

e a further £750,000 has also been released
for some 135,000 drains, gullies etc to
cleaned and cleared and this programme
has started; and

e a Councillor-led team of members
and officers developing a county-wide
partnership with water authorities, the
Environment Agency and other local
authorities to support multi-agency
projects.

7.40 Other local authorities have contributed
funds and brought in business contributions to
deliver flood mitigation measures. The Review
welcomes this proactive approach which
recognises that local authorities and other
beneficiaries can help to make schemes
happen.

Voluntary contributions to Environment
Agency and local authority schemes

7.41 Contributing to the funding of flood risk
management measures can offer real benefits
for businesses. Most obviously, these will

help protect their premises from flooding and
reduce long-term costs. Where the contribution
is to a community scheme, businesses are

discharging their corporate social responsibility.

For some businesses it makes sense to
contribute to a wider scheme that benefits
the whole community, rather than pay for a
potentially less effective scheme that benefits

only their business. However, while developers
contribute to the mitigation of flood risk on new
developments through section 106 agreements
(see Chapter 5), the contribution arrangements
from businesses to flood risk management
schemes, and the benefits that businesses
might gain for such a contribution, are currently
carried out on an ad hoc basis. There is no
clear guidance on how this should be done

or what level of contribution is appropriate.
Approaches can vary from region to region and
between different local authorities.

7.42 A further complication with contributions
is concern over the impact that they may

have on scheme prioritisation. A business, or
even a wealthy member of the community,
could be seen as buying their way up the
prioritisation table. The Review recognises
that this would be undesirable. We have
received welcome evidence that Defra and the
Environment Agency are developing guidance
on contributions. In its evidence to the Review,
the RFDCs set out the dilemma:

‘there is potential to draw in third party
funding — both private sector and by public
sector agencies other than the Environment
Agency — to help with development of
mainstream flood defence schemes.

... However the current funding system
offers no incentives to potential third party
funders. The Environment Agency and
DEFRA are considering possible policy
changes in this regard and these need to
be brought forward quickly.”

7.43 The Review would welcome greater
clarity on the role of contributions in flood
risk management funding.



Business Improvement Districts
7.44 At the local level there may be
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class of such ratepayers in the district. A
Business Improvement District may only

be established where those entitled to vote

opportunities for businesses to work in
approve the BID proposals.”

partnership to fund local flood mitigation
measures, such as temporary defences

or flood protection products. The Local
Government Act (2003)" introduced Business
Improvement Districts (BIDs) to the UK. As set
out in the explanatory note for The Business
Improvement Districts (England) Regulations
2004 (S1 2004 No.2443):

7.45 BIDs allow businesses in a defined area
to work in partnership with local authorities to
develop projects and services that will benefit
the trading environment. More than 42 BIDs
are already established in England and Wales
covering a range of projects. Importantly, no
agreement or raising of levies can be carried
out unless voted for by the defined district.
BIDs can fund services in addition to those
provided by local authorities so, for example,
some measures funded by existing BIDs
have included additional cleaning of streets.
Therefore, it is possible that BIDs may wish
to fund additional clearance of gullies and
highway drains.

“Business Improvement Districts are
provided for in Part 4 of the Local
Government Act 2003 as areas within
which projects specified in the BID
arrangements are to be carried out for

the benefit of that district or those who
live, work or carry on any activity in the
district. Those projects are to be financed
(in whole or in part) by a BID levy imposed
on the non-domestic ratepayers, or a

Flood Alleviation Scheme at Banbury

Extensive rainfall during Easter 1998 on the Cherwell catchment caused flooding in Banbury to
over 160 residential and 30 commercial properties. Banbury railway station was out of action for
several days. The event was estimated to have a 1 in 100 annual chance of occurring. Upstream
flood storage with online improvements in Banbury and a pumping station to take water away from
properties during flood conditions were proposed, with the aim of providing a 1:200 year standard
of defence and reducing the risk of flooding to 386 residential and 97 commercial properties.

The pumping station was completed in 2003, but it proved difficult to obtain the land for upstream
storage. Eventually, Compulsory Purchase Order action became necessary. A Public Inquiry was
called; but the priority score for the scheme was 16.9 at a time when the threshold for Grant-in-
Aid funding had risen to the mid-20s, so funding could not be assured and the Public Inquiry had
to be abandoned.

Alternative funding options have therefore been explored. Cherwell District Council has agreed
to contribute £2 million and to seek a similar sum from businesses in the town. Seven key local
businesses are currently in discussion with the council on their potential contributions to this
scheme. Cherwell District Council recently wrote to these businesses to inform them of the
potential scale of their contribution and included a draft of the legal agreement so they could
see precisely how the scheme would work. On this basis, the RFDC has resolved to commit
£9.7 million over four years from the local levy to enable the scheme to be built. This is almost
a quarter of the expected levy over that period, showing very significant solidarity from the local
authorities in the Thames region, which include the London Boroughs as well as upstream
authorities out to the Cotswolds The Public Inquiry will restart in 2008—09. Banbury railway
station and several commercial properties flooded again in summer 2007.

" www.opsi.gov.uk/Acts/acts2003/ukpga_20030026_en_1
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Private Streetworks Code

7.46 The Highways Act 1980 (c66) includes
the Private Streetworks Code. This allows the
street authority, usually the county council,

to make improvements to a private street in
areas such as sewerage, channelling and
levels where it views this to be necessary. The
authority will draw up a plan and can charge an
appropriate amount to premises that border the
private street. The Code states that:

“A street works authority may include in
street works to be executed under the
private street works code with respect

to a street any works which they think
necessary for bringing the street, as
regards sewerage, drainage, level, or other
matters, into conformity with any other
streets, whether maintainable at the public
expense or not, including the provision

of separate sewers for the reception of
sewage and of surface water respectively.”

7.47 The cost of works is divided between
those properties adjoining the street. As it is
privately funded, work is usually taken forward
only with the agreement of all or the majority of
affected businesses or households and tends
to be relatively low cost.

Communities

7.48 The Review has received submissions
from community groups who have concerns
that simple low-cost measures that could
resolve their local flooding issues are not being
prioritised at the national or local authority level.
There are also examples where communities
have contributed funds towards schemes (see
Kilnsea example). Where local communities do
decide to fund works privately, local authorities
and the Environment Agency should be able to
provide general and technical advice and the
Review would encourage them to do so.

7.49 Care will need to be taken to ensure
that works are technically sound and do

not increase risk elsewhere. In certain
circumstances, consent from local authorities
and other organisations such as the
Environment Agency and Natural England will
be required.

7.50 We believe that voluntary contributions
and actions to fund flood risk management
measures locally, providing they are technically
and environmentally sound and sustainable,
should also be encouraged In order to facilitate
voluntary contributions towards local flood

risk management measures, the Government
and the Environment Agency should develop
guidance that sets out how this can be
achieved including possible funding routes,
consideration of flood risk assessments and
options for managing risk. Surface Water
Management Plans should reflect local flood
risk concerns.

7.51 The Review has highlighted two schemes
above (BIDS and the Private Streetworks code)
that can facilitate joint action to tackle local
issues. The Review believes that it should be
possible to develop a scheme that encourages
joint local contributions to resolve local flood
issues. These schemes would be relatively

low cost but would benefit local communities
considerably and would take place only

with majority agreement. Any scheme that

was set up might require legislation and so
consideration should be given to the inclusion
of the necessary powers within the proposed
Floods and Water Bill.

RECOMMENDATION 24: The
Government should develop a scheme
which allows and encourages local
communities to invest in flood risk
management measures.



7.52 Flood defences and the ability of channels
to convey water play a significant part in flood risk
management and their maintenance is crucial in
protecting against future flooding. The Review
received many submissions about maintenance.

Defence maintenance
Maintaining defences in target condition

7.53 The Environment Agency inspects and
monitors the condition of all flood risk
management assets that protect against
flooding from main rivers and the sea. This is
done both to ensure that the defences are in
the appropriate condition and to target
maintenance and repair. The Environment
Agency has responsibility for some 24,000
miles of flood defences and 46,000 flood
defence structures. Less than 0.2 per cent of
the man-made defences and assets that were
tested during the summer 2007 floods actually
failed and the Environment Agency believe that
in most cases this led to an earlier onset of
flooding rather than causing flooding.

7.54 The Environment Agency has carried

out a review to examine lessons that could be
learned from the nine cases where it had been
thought that assets failed.'? Further analysis
showed that some of these sites had not failed,
but rather had been overtopped. Some other
sites did not physically fail, but were unable to
operate due to loss of power, with the majority
being caused by a failure of utility service to
the site. Its work has identified some lessons
learned including, in relation to electrical
equipment, design changes to maximise flood
resilience, and preplanning the connection of
temporary power. The Review believes that
operators must do more to ensure there is
appropriate resilience in flood risk management
assets, including in any essential components
of the supply chain such as power.

7.55 The Environment Agency also looked
into a further five assets where there had
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been concern about near failure, with an initial
conclusion that for the areas of England that
were subject to the summer 2007 floods,
geotechnical mechanisms (fissures and buried
watercourses) were more likely to have caused
defence breaches than overtopping. Since so
many defences tested were classified as being
overtopped, the Review believes it is essential
that the Environment Agency should use

these findings as a basis for gaining a better
understanding of asset performance to optimise
design and maintenance.

7.56 Only a relatively small proportion of
assets that were tested during the summer
2007 events failed, but the House of Commons
Public Accounts Committee (PAC), in its
December 2007 report,* raised concerns
about the Environment Agency failing to meet
its own objective to maintain 63 per cent of its
flood defence systems to target condition by
March 2007. The National Audit Office (NAO)
which undertook the analysis for the PAC,
reported that an additional £150 million per
year for ten years would be required to bring
all flood defences up to their target condition.™
Some witnesses giving evidence to the EFRA
Committee Report into flooding, believed this
demonstrated that the Environment Agency’s
priority should be to maintain existing flood
defences rather than build new schemes. A
number of submissions to the Review were
also concerned that there was insufficient focus
on maintenance.

7.57 At the time of the audit, the Environment
Agency was spending only around 55 per cent
of available funding on maintenance of high-risk
defences, but in the 2008—09 funding allocation
round this has risen to around 75 per cent, with
the remaining 25 per cent focused on sustaining
operational equipment and channel maintenance
(addressed later in this chapter). The Review
recognises that it is important to get the right
balance between building new schemes and
maintaining existing ones. Given the importance
of this matter, the NAO has also indicated that it
may revisit this area in the near future.

2. Environment Agency update on failed assets, May 2008 (not published)

® House of Commons Committee of Public Accounts, Fourth Report of Session 2007-08: Environment Agency, Building
and maintaining river and coastal flood defences in England, 10 December 2007

4 Report by the Comptroller and Auditor General, Session 2006-07: Building and maintaining river and coastal flood

defences in England, HC (2006-07) 528

® House of Commons Environment, Food and Rural Affairs Committee, Fifth Report of Session 2007-08: Flooding

117



Learning lessons from the 2007 floods

118

Asset database

7.58 Chapter 6 highlights the importance of
developing a register of assets that sets out both
condition and maintenance needs. The PAC also
highlighted problems with the National Flood and
Coastal Defence Database (NFCDD), including
the fact that difficulties in extracting timely
performance data were hindering efforts to keep
the defences in their target condition. Local
managers were unable to use the system to
check whether identified faults had been
remedied. In addition, the system could fail when
users sought to extract large volumes of data and
only 80 local authorities had used the system to
monitor the state of their non-main river defences.

7.59 The Environment Agency is developing

a new asset management system. It plans

to complete piloting and training to enable
implementation of a commercial off-the-shelf
system in 2009, at a cost of around £10 million.
The Review welcomes this progress
towards what will be a much more effective
management tool.

7.60 The Environment Agency has stated that it
is consulting with local authorities and other third
party operators to ensure the tool will provide
reliable access. Given the proposed local
leadership role for local authorities (see Chapter
6), the Review considers it essential that the
new asset management tool is not only user-
friendly but also provides the functions that are
compatible with the local authorities’ new role.

Maintenance of third party assets

7.61 While the Environment Agency maintain
the majority of the flood risk management
assets in England and Wales, some one-third
of flood defences are the responsibility of third
parties, so it is important there are systems in
place to ensure these are maintained. Third
party operators can include landowners and
organisations such as Network Rail and the
National Trust. The PAC raised concerns that
the Environment Agency did not routinely
notify third party owners of flood defences

of any defects found. It recommended that,

as well as formally notifying all third party
owners of the remedial action needed, the
Environment Agency should follow up to ensure

necessary action has been taken. In the wake
of the summer 2007 floods, the PAC also
recommended that the Environment Agency
consider whether there is a case for extending
its powers to compel third parties to take action.
The Review has heard a weight of evidence
raising this as an issue and welcomes the
PAC’s recommendation in this area.

7.62 New guidance has been produced

about the need to notify third party owners of
defects and necessary remedial work. This
requirement will be incorporated into the new
Asset Management System, which is due to
launch in April 2009. The Review welcomes
that this will include automatic prompting of
re-inspection depending upon the degree of
risk. The Environment Agency is also working
with Defra to identify whether the powers to
compel works to be undertaken by third parties
need to be extended.

Channel maintenance

7.63 Channel maintenance is the clearance of
vegetation and debris from open watercourses
including de-siltation and dredging. Many of
the responses received by the Review have
blamed the extent of the flooding in the summer
2007 floods on the fact that rivers are no longer
dredged and vegetation and debris had been
allowed to build up and cause the flow capacity
to be significantly reduced. There were also
concerns that this extra vegetation meant that
flood waters did not recede as quickly as they
might otherwise have done had watercourses
been clearer.

“And the problem is that the maintenance
of the dykes around the fields round the
farms don’t get maintained they have never
been maintained at all.” (Business, Toll Bar,
Doncaster)

7.64 Environment Agency has the powers to
maintain and improve ‘main rivers’ to manage
water levels and the passage of flood flow, but
this is not an obligation. Local authorities have
similar powers to carry out maintenance work on
ordinary watercourses and where there is an
internal drainage board in the region, it too has
the same powers. The Environment Agency has



other duties and functions which extend to all
watercourses, so it carries out work on those
watercourses it believes pose a particularly high
risk (for example in built-up areas where the
impact is greatest and watercourses are confined
to a single channel), including maintaining certain
watercourses outside of the main river category
on behalf of local authorities, IDBs and riparian
owners.

7.65 In 2007/08, the Environment Agency
spent around £3 million per year on dredging,
£8 million per year on weed removal and

£23 million on removing blockages, maintaining
structures and carrying out preventative work
to trees and bushes bordering rivers. Where

it is the navigation authority, the Environment
Agency also de-silts rivers in critical locations
to allow passage for boats. The Environment
Agency takes a risk-based approach to its
maintenance regime and considers whether
the work is technically feasible, economically
viable and environmentally sustainable.
Concerns were raised that environmental
issues are put before the needs of those living
with flood risk. The law currently requires that
environmental impact assessments are carried
out for all proposed weed cutting and channel
work. However, the Environment Agency has
indicated that work will be carried out despite
the potential risk to the environment if it
identifies an area as a significant flood risk.

7.66 The Environment Agency has been
working to try to optimise its maintenance
regime to gain the best value for money. To
progress its understanding of how seasonal
variation in vegetation affects the way in which
watercourses behave, the Environment Agency
has recently developed a tool called the
Conveyance Estimation System (CES), which
will help to deliver an improved maintenance
programme. The costs and benefits of dredging
are now also better understood and although
widening and deepening a channel may seem
like the obvious solution there are a number of
constraints which need to be considered such
as sustainability, waste material, environmental
damage and cost.

Flood defence

Dredging

Dredging causes a physical change

to the natural course of a river. The

costs of maintaining the new channel
dimensions can be extremely high
because the watercourse will try to return
to its natural state. The dredging can

make the river banks prone to erosion,

and hence stimulate a further build-up of
silt, exacerbating rather than improving
problems with water capacity. Disposal

of dredged waste material also creates a
problem: it cannot be left at the side of the
river as this restricts the capacity of the
flood plain and the transport/ disposal costs
of the waste can be restrictively high. In
the past, dredged material has been used
to build flood defences but it has now been
discovered that it is not suitable as it can
become porous and unstable when wet.
Dredging can also be harmful to natural
habitats — and special areas of conservation
are protected under the Habitats Directive.

Dredging is considered as an option for
flood risk management, but it is limited to
areas where it is most appropriate, with
money that is saved being used for more
effective methods of flood protection.

7.67 The effects of dredging and maintenance
will be different for different watercourses;
where a substantial part of the conveyance

of water occurs on the flood plain, the effects
will be less significant than if the conveyance
of water generally remains within the banks
of the watercourse. The statement from

the Environment Agency that dredging and
maintenance of watercourses would have had
limited benefit during the summer 2007 floods
relates to the fact that in extreme events the
water will be conveyed by the flood plains.
However, channel maintenance can have a
significant impact on lesser flooding events.

7.68 The Review is of the opinion that
the work carried out by the Environment
Agency is not as transparent as it could
be. Many responses quoted the fact that
they never see the Environment Agency
clearing rivers of vegetation or dredging.
A reduction in maintenance to restore a
channel to its natural equilibrium can often
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be seen by the public as neglect rather

than as a benefit. The Environment Agency
has established a considered, risk-based
approach to channel maintenance, based

on the available budget, which needs to

be available in the public domain to assure
people that work is being carried out. The
River Restoration Centre agrees with this
approach to promote transparency and
believes that it will increase the understanding
of the benefits and disadvantages of different
types of maintenance to some watercourses.
The Review believes that this publication of
schedules of work should also be extended
to IDBs and local authorities to ensure that
the maintenance work that they perform is
recognised.

RECOMMENDATION 25: The
Environment Agency should maintain
its existing risk-based approach to the
levels of maintenance and this should
be supported by published schedules of
works for each local authority area.

7.69 Although the Environment Agency only
has powers to carry out flood defence works
(including maintenance) on main rivers, it also
carries out works on ordinary watercourses
as explained above. A limited budget requires
the Environment Agency to prioritise what
maintenance is carried out using a risk-based
approach. High-risk areas are maintained on
an annual basis whereas medium-risk areas
may only be carried out on a four-yearly
basis. The consequence of this is that certain
watercourses which may have been maintained
by the Environment Agency in the past have
had their maintenance reduced or, in some
areas perceived to be of low risk, removed
altogether. We emphasise above the need for
transparency when doing this.

7.70 One of the Review’s interim conclusions
was that the Environment Agency should make
sure that they inform landowners who are to be
affected by a reduction or withdrawal of
maintenance. The Environment Agency has
since opened a dialogue with a number of
organisations and individuals and has
communicated its approach to maintenance on
its website. However, concerns have been

raised by the National Farmers’ Union (NFU)
that, although it has been asking for this
dialogue in specific regions (such as the North
West) for over two years, there has been little
progress and that the Environment Agency
needs to be more transparent about what work it
intends to carry out. The Review also believes
that this dialogue should include local authorities
as part of their leadership role in relation to
tackling local flood risk (see Chapter 6).

7.71 Preliminary guidance on the withdrawal
of maintenance in coastal areas was issued

in June 2007 and full national guidance is
being developed to address inland areas. This
guidance should explain options for landowners
if maintenance is withdrawn or reduced and
set out, together with national maintenance
standards which are also currently in
development, how to carry out maintenance
works in a safe manner and in compliance with
environmental legislation. The Review believes
that the Environment Agency should continue
to update this guidance, as well as providing
advice and workshops to help riparian owners
to manage their own flood risk through the
maintenance of their watercourses.

Channel maintenance and desilting —
making a difference

The Environment Agency has carried

out maintenance work in and around
Buckingham since July 2007 in
collaboration with the local Internal
Drainage Board. This has included removal
of vegetation and overhanging branches
and the removal of various obstructions
upstream of the town and de-silting of the
channel through part of the town by the
Bedford Group of Drainage Boards. This
will be supplemented in the coming months
by further silt removal in and downstream of
Buckingham. Together these works should
help the flow of water through Buckingham
and help alleviate some of the flooding
problems experienced in the town.



7.72 Temporary defences provide a quick and
relatively easy way of defending long lengths
against floodwater inundation from rivers.
They can be transported to suitable sites,

are re-usable, and offer many advantages
over traditional sandbags, including speed
and success rate. Demountable defences
have fixed engineered foundations, with the
demountable elements providing unrestricted
access when not deployed. There is an
increasing variety of these non-permanent
defences and the flexibility they offer can
have the potential to offer flood protection to
locations that are not, or cannot be, protected
by permanent flood defences.

7.73 During the summer 2007 floods, plans

to deploy some of these temporary defences
had mixed results, with defences not arriving at
Worcester and Upton-on-Severn due to severe
disruption to the road network. This highlighted
a major risk with the temporary defences:

the potential for operational failure due to the
dependence on long enough flood forecast
lead-times and the deployment of workforce,
plant and materials.

7.74 The Review’s interim report made the
urgent recommendation that the Environment
Agency should develop and implement a clear
policy on the use of temporary and demountable
defences. In response to this, the Environment
Agency has used trials and its other experiences
of the defences to inform a national policy which it
published'® earlier this year.

Temporary defences

7.75 Environment Agency policy states that
it will stop using temporary defences as an
alternative to permanent schemes. It will

not use them to protect new locations on

a routine basis. The Environment Agency
believes experience has shown that temporary
defences are labour intensive, have a
significant increased risk of failure, raise
public expectations and are uneconomic
when considering whole life costs. Temporary
defences will only be considered as a short-
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term measure where permanent defences are
being repaired or installed, but should not be
used where permanent schemes cannot be
justified.

7.76 The Environment Agency makes

clear that where it currently routinely uses
temporary defences, but permanent defences
cannot be justified, it will continue to provide
temporary defences. Following the 2007
floods, the Environment Agency understands
that they need to manage public expectations
to make clear that these defences can only
be provided on a best endeavour basis.
Continuing management, liaison and dialogue
must take place between the professional
partners and the protected community to
make sure that the right level of emergency
preparedness is maintained. There must also
be a full evacuation plan in the event of the
defences not being deployed'” or if they fail
or are overtopped. In the longer term, the
Environment Agency wants to move away from
routine use of temporary defences, including
perhaps through the building of a permanent
defence (as is happening at Upton-on-Severn).

7.77 The policy also makes clear that,

when the Environment Agency does provide
temporary defences, the work will be carried
out in conjunction with local partners as part of
an incident response plan which gives details of
responsibilities for storage, transport, operation
and removal of the defences; and the provision
of temporary pumping and other necessary
measures. The Environment Agency wants

to work closer with local authorities and other
stakeholders to view the provision of temporary
defences as a tactical response, as they do
with sandbags.

7.78 The Environment Agency’s review on
temporary defences concluded that it will not
provide a strategic stockpile of temporary
defences. They found that the short-term
benefits are considerably outweighed by the
longer term organisational and financial costs.
Strategic stockpiling could only be done on

a best endeavour basis. The Environment
Agency want to encourage other partners to
hold stocks for tactical use in major events.

6 Environment Agency, March 2008, Use of temporary flood barrier systems
7 Environment Agency, May 2008. Outcome of Environment Agency review of deployment of temporary defences

121



Learning lessons from the 2007 floods

122

The Review found that, in Sweden, temporary
defences are used extensively as a key part of
flood protection, both through provision from
national strategic stockpiles and local municipal
stockpiles. From late June to early August the
national agency provided temporary defences
to good effect for 17 municipalities in five areas
of southern Sweden. The Review would
welcome the Environment Agency ensuring
they look at any lessons from how other
countries use temporary defences, both
strategically and locally.

7.79 The Environment Agency policy also
states that it will, again on a best endeavour
basis, also consider the use of temporary
defences during flood events under the
direction of Command Centres, where the
Environment Agency has defences and
resources available. In these circumstances,
making the right decisions and being flexible
about the best use of resources is essential.
For instance, the inability to deploy the barriers
to Upton-on-Severn to protect 30 properties
allowed the defences to be used subsequently
to prevent the risk of prolonged loss of power
to 500,000 people (many of whom had already
lost water) from Walham electricity substation.
In the future it may be necessary to be flexible
to make best tactical use of limited resources.

7.80 The Environment Agency believes that
local authorities and the Fire and Rescue
Service are potentially best placed to provide
temporary defences as a strategic service,
depending on the availability of additional
funding. The Environment Agency suggests this
might be coordinated by regional Government
Offices through the resilience forums. Such
an approach would need to be underpinned
by regional risk assessments that identify
critical flood risk sites, and each would

need an effective contingency plan, with the
Environment Agency playing a key role in
advising and supporting this process.

7.81 Against these views, however, the Review
found little evidence of local authorities providing
temporary defences. Although the Environment
Agency does have support from local authorities
in helping get barriers to the deployment site, it

has less success in getting local authorities to
take on the lead role of erecting the barriers. The
Review heard evidence that this can be, in part,
due to local authorities relying heavily on a
contracted workforce who generally require
expensive retainers to provide a 24-hour call out
service. In the East Midlands, there have been
some discussions around the fire and rescue
service taking on the role of erecting defences.

7.82 The Review has also heard evidence

that, as a result of the summer 2007 events,

a number of third parties have purchased
temporary defences. For example, following the
successful protection of Walham substation by
temporary defences during the summer 2007
floods, some utility companies such as National
Grid, Central Networks and Severn Trent Water
have purchased their own temporary defences
to defend their sites.

7.83 The Review understands that because
deployment procedures come under the
discretion of local management, reflecting
catchment differences, there is no national
guidance or formal route to share best practice
from local reviews on deployment. The Review
would welcome the Environment Agency
ensuring that systems are in place so that
the key lessons learned in local areas are
shared with other areas.

Demountable defences

7.84 Environment Agency policy'® states

that demountable defences will undergo

the same project appraisal and economic
analysis as other flood alleviation schemes.
The Environment Agency will limit the use

of demountable defences to those locations
where raised structures have been, or

would be, rejected following formal planning
procedures or to allow essential access. On-
site storage will be considered in preference
to off-site storage, thereby removing the need
for transportation and reducing the risk of
deployment failure. The Review supports this
approach to demountable defences, which can
offer a number of unique benefits and provide a
useful option in certain circumstances.

'8 Environment Agency, March 2008, Envirnment Agency use of demountable flood defence systems



City of York Council

York’s historic flood problem is well known,
and a great deal work is already being
done to alleviate it. City of York Council

is involved in two further initiatives, one
involving temporary defences and the other
demountable defences.

In the first, the Council has taken over the
storage and deployment responsibilities of
some pallet barriers from the Environment
Agency. The Council deploys these barriers
across Tower Street to stop floodwater getting
round the back of the Foss Barrier and
rendering the pumping station ineffective. The
Council stores the barriers in its own depot
only half a mile from the deployment site.
They have proved to be very effective and
were last used in January 2008.

City of York Council are also involved in a
pilot study to test the effectiveness of a new
demountable barrier to prevent flooding

of homes and buildings in an area of the
city which is hard to defend because of the
street layout and underground sewer. During
the three-year pilot, the Council — who will
be responsible for the deployment of the
barriers — will act on flood warnings from the
Environmental Agency. The Council is also
responsible for maintenance.

Use by third parties

7.85 The Environment Agency has published
guidance on the use of temporary and
demountable flood protection', but from
submissions to the Review, it appears third
parties such as local authorities would
welcome further advice on the potential of
such defences. The Environment Agency has
already stated that where other parties, such as
local authorities, provide their own temporary
defences, the Environment Agency will aim to
provide a forecasting and warning service and
assist, on a best endeavour basis, with any
operational response.

Flood defence

7.86 The Review would encourage local
authorities, utility companies and other third
parties considering:

e the costs and benefit of using temporary
and demountable defences both for specific
vulnerable sites and having a strategic
stockpile;

e liaising with the Environment Agency to take
into account the effect of any forthcoming
flood risk management measures; and

e understanding what advice and support they
will receive.

Sweden’s use of temporary defences

In Sweden, the municipal authorities play a
key role in the deployment of temporary
defences. In accordance with the Civil
Protection Act, municipal authorities have
to identify the risks within the municipality
and have action programmes for the Fire
and Rescue Services (who are part of the
authority).

In Sweden temporary defences are a key
part of the strategy to protect against floods
and stocks are commonly stored locally at
schools and deployed by the fire and rescue
service. There is also a national stockpile

of temporary defences which can be provided
to the municipalities in the event of a major
flood.

7.87 The most widely used form of temporary
defence used during the summer floods was
sandbags. Sandbags can also be successfully
used alongside roads, for example, or by
important buildings to prevent them from
flooding. Nevertheless, the evidence we

have had points to sandbags being relatively
ineffective in helping householders mitigate
the effects of flooding. In evidence, their use
has been described as a ‘sticking plaster’ and
the Local Government Association has said

' Defra and Environment Agency, Temporary and demountable flood protection, Interim guidance on use, R&D

publication 130.
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“sandbags are seen by the public and the
media as a panacea in flooding events and
their existence and deployment constitutes
one of the most fraught parts of the emergency
response to flooding.”

The public’s view

7.88 The public have mixed feelings about
sandbags. While those who were unable to get
hold of sandbags complained, others who did
get hold of sandbags quickly became aware of
their limitations, and commented that their time
could have been better spent in, for example,
moving valuables to safety rather than in
fruitless efforts to keep the water out.

7.89 The immediate reaction of householders
(or parish or other groups) who do not keep
their own stocks of sandbags and plastic
sheets and filler, or do not have other protection
equipment such as kite-marked products, is to
call on local authorities to provide sandbags for
emergency protection. However, not only can
this reaction give a misplaced sense of security,
it can also be unnecessary. Evidence from
Basildon District Council showed that in over 90
per cent of requests for sandbags, none were
actually required.

What can sandbags do?

7.90 Sandbags are typically no more than
sacks of a manageable size filled with sand

or other dense material: in some cases
householders filled carrier bags with garden
soil. Research by the Environment Agency has
suggested that at best sandbags offer a 40
per cent chance of success in keeping water
out. In many cases, when sandbags are laid
by householders, rather than skilled workforce,
this rate will be much lower.

7.91 Any success sandbags do provide
depends on their being laid in such a way as to
exert pressure against a waterproof membrane
in place against ingress routes. Given that
many such routes do not provide surfaces
level enough for an adequate seal, sandbags
will at best provide a very short-lived ‘holding’
position. In addition, they will give adequate
protection only where external water levels are
low; and, like any external protection, they are

powerless against flooding through internal
sources such as sewers, sinks and baths.

Allocation to householders — local
authorities

7.92 Allocation to householders is generally by
local authorities from stocks they keep, many of
which have to be filled by hand or mechanically
at the time of use. Allocation is through a

mix of delivery to individual households and
availability at strategic points. The evidence
the Review has had from local authorities is
that most would welcome guidance from the
Government on the use and usefulness of
sandbags and alternatives. The Review looked
in more detail at the policies and practices of a
sample of local authorities.

7.93 Most of the councils concerned have

no written policy but do have advice on
sandbag provision. This may be because local
authorities are caught in a dilemma — while
householders are themselves responsible

for protecting their own properties, in a flood
emergency they turn, understandably, to the
local authority for help at very short notice. Few
local authorities wish to be seen as not being
able to help, so the help is usually in the form of
sandbags, even though maintaining stocks and
brigading the council workforce to issue them

is expensive and time-consuming with little real
benefit to the people affected. Local authorities
have commented on the diversion of resources
from other, more useful, tasks, and the difficulty
of supplying sandbags in time, particularly when
there is little warning of flooding. In one case,
although nearly 2,000 leaflets were issued giving
advice about flood risk, public reaction at the
time of potential flooding last autumn suggested
that little notice had been taken.

7.94 The different practices for one county
area comprising 12 district councils and 2
unitary authorities are summarised below:

e stocks: between 150 and 3,500 filled
sandbags stored; between 1,000 and 7,000
unfilled;

e storage: mainly one storage depot for
each council but in two cases a number of
sandbags stored at parish councils for parish
use;



e allocation: in three cases delivery is made
routinely, although delivery is made in most
cases during an emergency or to vulnerable
people, in which case help will also be given
in laying the sandbags. Few councils provide
to businesses. Four councils do not issue
sandbags except to vulnerable people in an
emergency;

e charging: of the 14 councils none charges
during an emergency although two charge
at other times or refer to building supply
merchants. Full cost is around £3.50-£4.00
per sandbag plus VAT;

e need: most councils assess need based on
site visits or local knowledge and call vetting;
and

e disposal: disposal is the responsibility of
the householder. Sandbags are not collected
except where they might cause a hazard or
are dumped.

7.95 There will be a host of reasons why
policy and practice differ so widely within

one county; and from other evidence this
picture of differential approach within county
areas runs across the country. For example,
the Review noted that, in its Scrutiny report,
Gloucester City Council said that Cotswold
District Council’s policy is to provide sandbags
at strategic points but not to provide them

to individual households, the reason for this
being the impossibility of supplying individuals
across a relatively sparsely populated area.
This approach is borne out in evidence from
other local authorities. On the other hand, both
Gloucester City and Cheltenham Borough
Councils, because of their smaller, more
densely populated geographical areas, are able
to supply to individual properties.

7.96 We agree that, given the different
circumstances, full equity of treatment between
local authorities is unachievable in practice. In
agreeing in part with our interim conclusion,
Hull City Council think that while national
guidance on the usefulness of sandbags might
be helpful, sandbag policy (in terms of how and
when used) should be determined locally. We
also agree that where community groups exist,
distribution of sandbags should be arranged
through them so that they can arrange local
supplies.
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Alternatives for householders and
community groups

7.97 The Review also received views that

the general provision of sandbags should be
phased out in favour of better products such
as kite-marked flood boards and air brick
covers targeted at the vulnerable, or other
forms of temporary defence. The view is that
such an approach would be more consistent
with local authorities’ responsibilities towards
vulnerable people, while at the same time
encouraging other people to make their own
provision. Some local authorities take the view
that they will not routinely supply sandbags,
even with a charge, as this is counter to their
policy to encourage self-reliance amongst
people. Nevertheless, some local authorities
acknowledge that it would be impossible

for them simply to discontinue allocation of
sandbags in emergencies and that realistically
this could be done only as improved community
resilience takes over this role. We agree with
this assessment as sandbags can have a
symbolic importance to the public as immediate
help in an emergency.

7.98 There are a number of flood protection
products available, many of which have
received kitemarked approval. Defra has also
recently concluded a pilot project to explore the
potential of a grants scheme for these products
and other property level resilience measures
(see Chapter 5). While we consider that the
use of flood protection products or temporary
defences may provide another option, it is too
early to say with confidence that sandbags will
no longer have any useful role to play in the
future. The Review agrees that householders
should expect to protect their own properties.
However, we do not think it is consistent with
this responsibility to recommend the phasing
out of sandbags because these are a relatively
cheap and available, if unsatisfactory, option.

Advice to public and local authorities

7.99 The Review does, however, consider that
advice to householders and local authorities
should be improved. Many local authorities rely
on advice in, for example, the Environment
Agency’s three leaflets ‘Preparing for a flood’,
‘During a flood’ and ‘After a flood’ in support of
their own locally produced advice.
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7.100 Other documents include ‘Damage
Limitation’ and ‘Preparing for floods: interim
guidance for improving the flood resistance
of domestic and small business properties’.
Although these are worthwhile, the Review
considers that the Government should work
with the Environment Agency and insurers
to replace these with one leaflet, which local
authorities can also use to give additional
advice tailored to local circumstances,
including information about their own policies
on provision during an emergency. This
leaflet should give full advice about the use
and availability of flood protection products
— including sandbags — and make clear what
assistance is available to vulnerable people.

RECOMMENDATION 26: The
Government should develop a single
set of guidance for local authorities and
the public on the use and usefulness of
sandbags and other alternatives, rather
than leaving the matter wholly to local
discretion.

7.101 Itis now widely accepted that flood risk
cannot be managed by simply building ever
bigger hard defences. Softer approaches,
such as flood storage and land management,
can offer more sustainable ways of managing
the risk, and can complement and extend the
lifetime of more traditional defences.

7.102 The Review supports an approach to
managing flood risk that incorporates a range
of approaches and is sustainable. Working with
natural processes and rural land use options
form part of that package. The Foresight update
report notes:

“Nothing has emerged to change our view
that there is no single response to solve

all problems. Our conclusion remains that

a portfolio of structural and non-structural
responses, implemented in a sustainable
way, is needed to manage future flood risk.”

7.103 The Review received a large number
of submissions supporting this conclusion,
outlined in the interim report. Most of the more
detailed submissions came from environmental
and farming groups, which flagged up the
benefits of these measures and the current
obstacles to their wider implementation. Some
submissions sounded a note of caution in that
care needed to be taken not to suggest that
certain measures would have prevented the
summer 2007 floods or that specific farming
practices were to blame. Other submissions
highlighted the need to understand the
catchment and its characteristics before
determining which approaches might be
effective. The latter point should be standard
good practice.

7.104 There are three general types of rural
catchment management solutions:

e water retention through management
of infiltration, such as by protecting or
enhancing soil condition;

e provision of storage, such as on-farm
reservoirs or enhanced wetlands and
washlands; and

e slowing flows by managing hillslope and
river conveyance, such as planting cover
crops or restoring smaller watercourses to a
more natural alignment.

7.105 These measures are aimed at slowing
water and keeping it in areas where it is less
likely to be a problem. They often offer wider
benefits than flood risk mitigation alone, such
as amenity or biodiversity benefits. The Review
has received examples of how these measures
worked during the summer 2007 floods.



Potteric Carr Nature Reserve

Potteric Carr Nature Reserve lies within the
Potteric Carr basin, an area of low-lying land
to the south of Doncaster. Formerly largely
fen and bog, it was drained in the mid-18th
century for agriculture.

The wide range of species supported by the
site includes:

e over 200 species of bird, including
kingfisher and sedge warblers;

e marsh plants including great spearwort
and greater tussock sedge; and

e 28 species of butterfly including comma
and purple hairstreak.

The wetland site stores floodwaters at times
of high water; the reserve’s wetland plants
filter incoming water so that, when it flows
out, the quality is much improved.

During summer 2007, flood waters spilled
safely over the banks onto the reserve, which
has a flood storage capacity of approximately
200,000 cubic metres, and it is estimated
that thousands of homes were saved from
flooding. In addition, the wildlife was able to
take refuge on the islands designed for it and
did not suffer adversely from the extreme
weather.

Catchment-based approach

7.106 Most responses to the Review
supported measures being taken on a
catchment-wide approach that was also part
of a broader scope of measures. The National
Trust said:

“Every parcel of land in a catchment,
including that within major built
developments, can make a contribution to
reducing the probability and consequence
of flooding, with the uplands and flood
plains playing vital roles in retarding the
flow of water and providing enhanced
water storage at a landscape scale.”

Flood defence

7.107 Most submissions to the Review

were of the view that there was already a
framework in place to consider working with
natural processes — CFMPs (and, on the
coast, Shoreline Management Plans) — which
allows consideration of rural land use options.
The concern of some was that they may not
necessarily deliver this role as well as might be
required and also that once opportunities were
identified, a system was not in place to actively
encourage their further consideration against
more traditional options. CFMPs are due to be
completed by the end of 2008.

7.108 The Environment Agency has indicated
that they will use these plans to work with
partners to identify sites:

“Through Catchment Flood Management
Plans and Shoreline Management

Plans we will work together to identify
appropriate sites, for example, wetland
creation, restoration of natural course

of rivers and green corridors, and the
development of better incentives to
deliver multiple benefits through flood
management.”

7.109 In addition to the use of land
management and local storage, there is potential
for the increased use of flood plain storage in
rural areas to reduce the transmission of flows
downstream. The construction of engineered
flood plain storage has been common for
decades. Many submissions to the Review
would like to see not only further encouragement
of this more common technique but also

other techniques such as restoring the natural
functioning of rivers.

7.110 Like all flood risk management solutions,
there is a premium on technical assessment
of the area and of the appropriateness of

the measures proposed. While there may

be potential benefits for downstream flood
risk, the effects of rural land use measures
require careful, site specific assessment.
Recommended solutions, also need to
demonstrate clearly that flood risk will indeed
be mitigated. In some instances the principal
benefits may be environmental and the extent
of flood risk management resources being
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diverted to such a scheme will need to be Links to spatial planning
carefully weighed. Conversely, where schemes 7,111 Where there is a need to create flood
deliver a range of benefits including clear storage in urban or rural areas, opportunities

flood risk mitigation, the funding and appraisal identified in CFMPs need to be linked with
SyStem needs to be SUfﬁCiently ﬂeXible to We|gh the appropriate Spatial planning Strategiesl
up the relative benefits and costs of different Planning Policy Statement 25 identifies active
proposals. flood plains as a land-use category, making it
easier to identify sites for flood storage. The
accompanying practice guide says:

“The use of lowlying ground in waterside
areas for recreation, amenity and
environmental purposes can provide the most
effective management of flood conveyance
and storage as well as providing connected
green spaces with consequent social and
environmental benefits.”

Flood alleviation scheme: Centenary Riverside, Rotherham

Rotherham is situated on the River Don immediately downstream of the Rother confluence

and has a history of flooding. A pre-feasibility study promoted by the Rotherham Investment
Development Office in 2001 showed that the standard of defence is as low as 10 per cent risk of
flooding in any year (1 in 10 years) in places, because no formal flood defences currently exist.
Some 118 properties, five of which are residential, are at risk from flooding. Flood risk represents
a major obstacle to regeneration of 14ha (33 acres) of urban centre land including proposals for
1,209 new homes, as this area is located within the 1 in 100 year (one per cent) flood plain.

Alarge area near to the River Don is gradually being redeveloped, placing the town’s river at

the heart of its renaissance and at the centre of a major social and economic regeneration
programme. The regeneration zone, where most of the new development will be located, is at
severe risk of flooding (and was inundated in summer 2007) so there was a need to defend it and
increase the flood storage capacity of the river channel. A £12 million flood alleviation scheme is
being put in place along the river, through a partnership led by Rotherham Metropolitan Borough
Council, the Environment Agency and the Wildlife Trust for Sheffield and Rotherham, with funding
from South Yorkshire Objective 1 and Yorkshire Forward.

It is anticipated that the full flood alleviation programme will prevent future serious flood events
such as those that hit South Yorkshire in summer 2007, as well as enabling a wholesale shift in
the town’s attitude to the river, making it a highly-valued asset rather than an undervalued threat.

Central to the scheme is a new four-hectare urban wetland nature park in a loop in the river, on
some of the land that had previously been earmarked for economic development — at Centenary
Riverside, which will help to hold large flood events (protecting the surrounding area) while

also improving the quality of the local environment for local businesses, providing recreational,
educational, health and employment benefits to local people, and having a positive impact

on wildlife. The new wetland at Centenary Riverside is being designed in partnership with the
Wildlife Trust working in Rotherham, and will be managed and maintained by the Wildlife Trust for
Sheffield and Rotherham once it is complete.
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7.112 The PPS25 practice guide also supports
the process of restoring rivers to their natural
functioning:

“Perhaps most in the spirit of the
Government’s Making Space for Water
strategy are proposals that seek to combine
new development with measures to restore
heavily-modified watercourses and their
flood plains to a more natural state. Such
measures can include removing culverts,
restoring meanders and reconnecting

river channels with areas of flood plain
obstructed by artificial features. All of these
measures can result in reductions in flood
risk, as well as significant improvements in
amenity, biodiversity and water quality.”

7.113 As the Centenary Riverside case study
above illustrates, opportunities to use more
natural solutions can arise in both urban

and rural locations. Local authorities and

the Environment Agency need to work with
developers and other partners to ensure that
these kinds of opportunities are explored.
These developments will not only manage
flood risk in @ more sustainable way but also
provide a more attractive place to live and
deliver biodiversity and amenity benefits. These
approaches, including setting back of defences
alongside rivers or relocation of assets, may
be particularly important if some of the more
extreme scenarios set out in the Foresight
update (see Chapter 3) arise, such as much
higher river flows.

Barriers to uptake

7.114 In its interim report, the Review reflected
concerns that progress on delivering more
working with natural processes was too slow
despite Government flood risk management
policy supporting this approach in its strategy
Making Space for Water:

The flood defence appraisal and
prioritisation system

7.115 Some submissions to the Review felt
that the current appraisal system favoured

the construction of flood defence walls over
softer engineering solutions. Many of the
recommended softer solutions tend to be more
integrated and deliver wider benefits than flood
risk management ones alone. Natural England
noted that:

Flood defence

“until now, driven by simple cost-benefit
calculations, the system has had a
tendency to deliver traditional concrete
defences almost exclusively.”

7.116 The Royal Society for the Protection of
Birds recommends that there is a:

“strong case for over-hauling the appraisal
and prioritisation framework so that
operating Authorities focus on the cost-
effective delivery of strategic flood risk
management plans through a whole range
of measures rather than testing the cost
benefit of individual warning or defence
schemes.”

7.117 The EFRA Select Committee reflected
evidence from Defra that stated that the
Government was better at funding single
outcomes from single sources of funding.
However, the Committee rightly noted that
many of the outcomes and funding sources are
derived from the same government department,
Defra. The Review is therefore of the opinion
that there must be scope to develop a
framework to consider the full range of benefits
derived from catchment-based schemes.

7.118 In developing any programme to support
greater delivery of these types of integrated
schemes, Defra and its partners will need

to explore whether the new appraisal and
prioritisation system, described above, is
helping bring forward more sustainable options
and suggest appropriate remedies if it is not.

Lack of incentives

7.119 Many of the measures considered in this
chapter take place in rural areas and require
the active participation of landowners. Even
where a scheme is appraised and a softer
approach recommended, progression can be
slow or even thwarted by a lack of appropriate
incentives. Farmers and rural landowners
have identified the lack of incentives as a
major barrier to progress in this area. They are
concerned that flooding of agricultural or rural
land is not carried out in a planned or designed
way, whereas it should be seen as part of a
system that recognises the value of such a
service.
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7.120 The National Farmers’ Union said:

“It is clear a debate is needed about
protection of agricultural land vs. flooding
of land, and more importantly, the need
to flood by design rather than by default.
Where flooding by design is needed,
those landowners affected will need to
understand their roles and responsibilities
and should be provided with options and
support to enable them to continue as
viable businesses.”

7.121 In any programme the Government
develops, the consideration of current
incentives and opportunities will need to be
explored. Current land management payments
under such schemes as the Single Farm
Payment Scheme and the Environmental
Stewardship Scheme are limited, with flooding
only a secondary consideration in the latter.
Furthermore these schemes provide a limited
amount of money for a limited duration. Where
the Environment Agency decides to deliberately
flood an area as part of a risk management
scheme, flood easement payments are made.
The Review recognises that as land values
and agricultural commodity prices rise, any
incentives may become less attractive to
landowners.

7.122 The Review is of the opinion that if
change of land use or land management
options are identified as the right mechanism to
manage flood risk in a given area which require
sustained change of practice or use over a
long period of time, incentives also need to be
sustainable over longer periods. The move to a
long-term investment strategy, covered earlier
in this chapter, might in part help resolve this
issue.

RECOMMENDATION 27: Defra, the
Environment Agency and Natural
England should work with partners
to establish a programme through
Catchment Flood Management Plans
and Shoreline Management Plans to
achieve greater working with natural
processes.

7.123 The Review received a wide range of
information about the benefits of good rural
land management practices in reducing runoff
and slowing down water. Some submissions
disputed the conclusion in the interim report
that changes to land management practices
only benefited local flood risk and had no
discernible effect at the catchment level.

7.124 Research clearly demonstrates the
benefits of land management changes on
local flood risk. A review of the impacts of
rural land use and management on flood
generation® in 2004 reached the conclusion
that there is substantial evidence that changes
in land use and management practices affect
runoff generation at the local scale, but the
relationship could not be distinguished at the
catchment scale, especially during extreme
precipitation events. This report also identified
limitations in modelling

Rural land use impacts on local
flooding

In rural areas soil infiltration is reduced

by intense husbandry practices (caused
by heavy machinery and high stocking
densities), the long-term effects being soll
degradation and compaction leading to
overland flow and the non-use of moisture
storage deeper in the soil profile. This
situation is exacerbated if machinery and
animals encroach onto waterlogged soils.

20 Joint Defra/Environment Agency Flood and Costal Risk Management R&D Programme R&D Technical Report

FD2114/TR (O’Connell et al., 2004, 2007)



Tillage regimes can reduce overland flow
and increase storage. But, deeper long,
term compaction of soils may still be
increasing runoff.

There is also some debate as to how
land drains and mole drains influence the
balance of overland flow and subsurface
flow (dependent on the age of the drains).
Land drains can also introduce siltation
problems in watercourses affecting

the water quality and entire ecology of
watercourses.

Loss of hedge and ditch features to enlarge
field size can have a local impact by
reducing storage in shallow inundations
and creating fast overland flow paths to
watercourses. Soil erosion is also enhanced
when surface flow velocities are increased
by such changes. In upland areas reduced
stocking rates may show benefits by
improving soil structure, infiltration, and
storage and reducing erosion and pollution.
Re-establishment of bogs, vegetation

and certain types of woodland creation in
uplands may also increase storage in these
areas.

Soil treatments and cropping can have a
noticeable effect during the early stages of
severe events and in lower duration/more
frequent events, particularly on the smaller
catchments where a larger proportion of
catchment area is cultivated. There are
many examples where the threshold return
period of localised flooding events has been
reduced, or runoff increased, as a result of
poor land management practices.

Taken from Wetlands, Land Use Change
and Flood Management?'

Flood defence

7.125 Current research in this area whilst not
conclusive is also beginning to identify changes
that may have an impact on the catchment
scale, or at least within smaller catchments.
For example, some methods such as woodland
planting have been shown in some catchments
to reduce peak flows.

River Skell catchment

Defra funded research based on the 120 km?
catchment of the River Skell??, a tributary of
the Ripon catchment. Results indicated that
if soil structural degradation (deterioration)
were to occur across the whole catchment,
together with additional maintenance of
moorland grips (drains), peak flows (highest
river flow levels) in the town of Ripon would
increase by between 20 per cent for smaller
scale floods and 10 per cent for more
extreme floods.

A less extreme scenario (soil degradation
over 30 per cent of the catchment) led to
increased peak flows of 10 per cent for
smaller scale floods and 3 per cent for more
extreme events.

In contrast, the best case plausible
improvement scenario (moorland grip
blocking) led to a reduction of flood peak
magnitudes in Ripon by up to about 8 per
cent when compared to the baseline case.

7.126 Evidence from the National Trust also
advocates the value of land management
changes at both the local and smaller
catchment scale. The National Trust
commissioned Haycocks Associates to

carry out a review?® of evidence of land use/
management impact on catchment scale flood
risk. A summary of the review’s conclusions is
provided below.

21 Ajoint statement prepared by English Nature, the Environment Agency the Department for Environment, Food and
Rural Affairs (Defra) and the Forestry Commission.(October 2003)

22 Ripon Land Management Project (SLD2332) JBA (2007)
2 www.haycock-associates.co.uk/Land-use%26Run-off.html
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Review of land management impact
on catchment scale flood risk

The review examined the evidence of

the impact of land management upon
different aspects of runoff at three different
catchment scales:

e the experimental scale (less than
100km?);

e the representative catchment scale
(between 100 and 10,000km?); and

e the large catchment scale (over
10,000km?).

The review concluded that at a small
catchment scale (less than 100 km?) land
management has a quantitative impact
upon runoff and can be used as part of an
integrated approach to flood management
and defence. It also found that 97 per cent
of the land mass of England and Wales
has an upstream catchment area of less
than 25 km?: so the observations at an
experimental scale, which show that land
management does have an effect on runoff,
are applicable to 97 per cent of England
and Wales.

The review highlighted, for example,

that there is consistent evidence at the
representative catchment and experimental
scale that afforestation (conversion of
open land to forests) will lead to an overall
reduction in runoff.

7.127 The update commissioned by the
Review to the Foresight Future Flooding
report supports the view that the evidence

of land management impacts on a large

scale catchment is unclear, but at the smaller
catchment size or local scale they can have an
effect.

“Some new work in England and Wales has
been conducted in upland environments.

A project at Pontbren (Wheater et al., 2008)
indicates that reduced stocking rates, farm

woodlands and field boundary features in
a small catchment can improve infiltration
and reduce runoff and potential flood
generation.”

7.128 The Review believes that rural land
management approaches should be considered
as part of the portfolio of measures to deal with
flood risk and, where appropriate, as part of the
programme to deliver more working with natural
processes. Work is already taking place in
Boscastle, for example, to manage risk through
land management measures alongside more
heavily engineered solutions. On the main river
Jordan the Environment Agency is working with
farmers on the upper catchment to implement

a range of land management techniques to
control the amount of surface water run-off, silt
and stone debris that enters the watercourses.
This includes looking at ploughing techniques,
vegetation types and land drainage.

7.129 In addition, in the light of their benefits
in managing local flood risk, appropriate land
management changes should be considered as
part of any Surface Water Management Plan
and associated flood risk assessments where
rural runoff or muddy floods are considered

to be a problem. As with all measures, any
land management changes will need to be
considered as part of an overarching risk
management framework with the recognition
that the changes may not necessarily be the
most appropriate solution. However, where
land management measures are identified as
a cause of or a solution to flood risk, the local
authority and its partners will need to engage
with the landowners to help deliver appropriate
changes.
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Chapter

Modernising flood risk legislation

This chapter examines current inadequacies in flood
risk legislation in the light of emerging policy and last
summer’s events. It contains sections on:

e present legislative framework;

e concerns about current legislation; and

e framework for the future.

8.1 The legislative framework for flood risk
management is fundamental in managing
risk now and in the future. The modern
management of flood risk requires concerted
action by a number of public and private
bodies. A number of elements must come
together, including techniques, funding and
expertise. However, although these are
necessary if action is to be effective, they are
not enough without powers in legislation to
apply them, for example by spending on new
works or controlling new development. The
powers also have to be comprehensive. In
this section we consider the current legislative
arrangements for flood risk management and
future needs.

8.2 We welcome the Government’s
commitment to consult on a proposed
Floods and Water Bill in 2009. We urge the
Government to make Parliamentary time
available for its introduction at the earliest
opportunity thereafter.

8.3 The statutory basis for flood risk
management today is contained in several
pieces of primary legislation:

e the Land Drainage Act 1991;

e the Water Resources Act 1991;
e the Environment Act 1995; and
e the Water Act 2003.

This legislation has developed over time,
mainly in response to institutional change.

8.4 Other legislation is also relevant, for
example:

e the Town and Country Planning Act 1990 is
the main vehicle for development control in
relation to flooding;

e the Building Act 1984 is the primary
legislation under which changes to Building
Regulations can be considered to improve
property flood resilience;
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e under the Highways Act 1980