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https://www.legislation.gov.uk/uksi/2009/3042/contents/made?msclkid=8869ffaecb7f11ec96770665abc46f98

London Borough of Sutton

London Borough of Tower Hamlets
London Borough of Waltham Forest
London Borough of Wandsworth

Luton Borough Council

Medway County Council

Reading Borough Council

Royal Borough of Greenwich

Royal Borough of Kensington and Chelsea
Royal Borough of Kingston upon Thames
Royal Borough of Windsor and Maidenhead
Slough Borough Council

Surrey County Council

Thurrock Borough Council

West Berkshire Council

Westminster City Council
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If your LLFA does not appear in the above list, this LLFA has no statutory duty to develop

a Flood Risk Management Plan. If your LLFA does not have a statutory duty to develop

this plan it does not mean that your LLFA does not have its own set of measures to

address flood risk. Please review your LLFAs &6 Lo c al FI ood Ri sk Manage
further information on its action plan.

For more information about how flood risk is managed in your area please review the
national level measures on the Flood Plan Explorer which covers the whole Thames River
basin District.

The Preliminary Flood Risk Assessment for England has more information on how Flood
Risk Areas were created.
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Foreword

The Thames River Basin District (RBD) covers over 16,200 ~ s
square kilometres. It spans from northern Oxfordshire and '
Gloucester, southwards to the north of Hampshire, across to
the Thames Estuary and northern Kent in the east. It also
covers all of Greater London.

Over 15 million people live in the Thames River Basin District.
There are approximately 1.7 million people at risk of flooding
from rivers and the sea, and approximately 2.3 million people i =W
at risk of flooding from surface water in the Thames River e
Basin District. In England, for every person who suffers g’,ﬁw“ :
flooding, around 16 others are affected by a loss of services, '
such as transport and power. The combined effects of flooding from multiple sources
presents complex challenges for all Risk Management Authorities (RMAS). This, combined
with a rapidly changing climate, only increases the need to plan together and improve the
resilience of our communities at risk. Partnerships are vital. The more we plan together,
the more we can deliver together for local people, places and our environment.

Over the last 3 years, we have worked in partnership with relevant Lead Local Flood
Authorities (LLFAs) and other partners to develop the Flood Risk Management Plan. This
has been a challenging time with several major flood events and the impacts of
coronavirus. These tests have reinforced how precious the environment around us is for
our health and wellbeing, and the importance of protecting and enhancing it.

The Flood Risk Management Plans mark an important contribution towards helping to
deliver the ambitions of the 6 N a t i lood and Cdastal Erosion Risk Management
Strategy fanmd Etnhgd agirad¥beyean Enernonméns Plan. They focus on the
more significant areas of flooding and describe the risk of flooding now and in the future.

These plans will help us:

1 identify measures (actions) that will reduce the likelihood and consequences of
flooding from all sourcing focusing on rivers, the sea and surface water

1 to improve resilience, which is the capacity of people and places to plan for, better
protect, respond to, and to recover from flooding, whilst informing the delivery of
existing flood programmes

1 work in partnership with our stakeholders to explore wider resilience. These
measures including a drive for more nature-based solutions, property flood
resilience and sustainable drainage systems

1 plan and adapt to a changing climate through developing longer-term, adaptive
approaches


https://www.gov.uk/government/publications/national-flood-and-coastal-erosion-risk-management-strategy-for-england--2
https://www.gov.uk/government/publications/national-flood-and-coastal-erosion-risk-management-strategy-for-england--2
https://www.gov.uk/government/publications/25-year-environment-plan

To support these plans, we have developed the Flood Plan Explorer. Our goal is that this
will lead to further collaboration across all we do.

We recognise that there are areas at risk of flooding outside those detailed in the plan. Be
assured that all RMAs will continue to plan and manage the risk of flooding to all
communities.

Together with our partners, we have achieved so much already:

1 we have made significant progress on the largest scheme in the country in the
Thames Valley

1 developing strong partnerships, achieving environment and sustainability ambitions
for the Oxford to Cambridge (OXCAM) Arc

i and the publication of the 10-year Review of Monitoring from Thames Estuary 2100
provided more compelling evidence of the impacts of the Climate Emergency

Webve | istened to what you have told us durin
October 2021 and we value what you value too. The importance of partnerships to deliver

actions, the need to strengthen a catchment approach so we work with and value our land

and environment better and rising to the challenge of making infrastructure resilient to

flooding whilst reducing carbon use.

These FRMPs have set us on a journey which will be both exciting and challenging. We
need to innovate and adapt, making sure our thinking changes faster than our climate. The
Flood and Coastal Erosion Risk Management Strategy Roadmap to 2026 (Strategy
Roadmap) will help us do that by providing practical ways in which flood and coastal
investments can contribute to wider priorities including local nature recovery, carbon
reductions and more integrated water solutions that also help with drought resilience.

|l 6m pl eased wsFRMRforths ThamesRiveriBasin, an important milestone
on our journey. Letbdés keep | ooking ahead. We
keep putting communities at the centre of what we do so they can adapt and thrive.

e kel

Sam Lumb, Director Operations South and East, Environment Agency
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Introduction to the FRMP

You can find all the FRMP documents for the Thames River Basin District on GOV.UK.
The plan is supported by the:

1 Thames River Basin District Second Cycle Flood Risk Management Plan Habitats
Regulations Assessment i a report on the findings of the habitats regulations
assessment (HRA)

1 Thames River Basin District Second Cycle Flood Risk Management Plan Habitats
Regulations Assessment non-technical summary i a summary of the findings in the
full HRA report

1 Thames River Basin District Statement of Environmental Particulars (SOEP) i a
report on the potential impacts on people and the environment when implementing
the measures in the FRMP

1 Annex 1 spreadsheet i a list containing the implementation status of each measure
published in the first FRMP cycle

You can use Flood Plan Explorer, a new, interactive mapping tool that displays information
about the measures included within this plan.

Approach to the FRMP

The second cycle Flood Risk Management Plans (FRMP) is a plan to manage significant
flood risk in the Flood Risk Areas (FRAS) identified within the Thames River Basin District
(RBD). Producing the plan for these areas is a requirement of the Flood Risk Regulations
(2009). However, it is recognised that there are areas at risk of flooding outside of these
FRAs. Therefore, the Environment Agency and other Risk Management Authorities
(RMASs) will continue to plan for and manage the risk of flooding to all communities. This is
regardless of whether they are in a FRA or not. For example, RMAs carry out flood risk
management interventions such as warning and informing and capital investment and
maintenance programmes.

This plan has been expanded to show what is happening across the RBD and in locally
important areas, referred to as &trategic Areaso In the Thames RBD, Strategic Areas
were put forward by the Environment Agency providing these were not already designated
FRAs.

The Environment Agency and other RMAs, in particular Lead Local Flood Authorities
(LLFASs), worked together to develop the first cycle FRMP. This created a plan to manage
the risk from all sources of flooding. The second cycle FRMP will build on this approach.
The ambition is that the FRMP is a strategic, place-based plan that shows what is
happening in flood risk management across the Thames RBD. It is closely aligned with the
Government's 25 Year Environment Plan and the National Flood and Coastal Erosion Risk
Management Strategy for England (FCERM strategy).

11


https://www.gov.uk/government/publications/thames-river-basin-district-flood-risk-management-plan
https://environment.data.gov.uk/flood-planning/explorer/cycle-2/home

The second cycle FRMP will encourage closer ways of working between RMAs that will

help to achieve its revised objectives and measures. More information on the background

to FRMPs, the Flood Risk Regulations, and how FRAs were identified, is in ¢?art A:

National Overview of Flood Risk Management in England for Second Cycle FRMPs0O The

FRMP is also aligned with the River Basin Management Plan for the Thames
RBD. Together, these plans set the strategic goals and approaches to managing water

and flood risk within the RBD.

Contributors to the FRMP

Several Environment Agency areas have worked with relevant Lead Local Flood
Authorities (LLFAs) and other RMAs to develop the FRMP as listed in table 1. The
Environment Agency and those LLFAs with a Surface Water FRA within their

administrative area must produce a FRMP. The second cycle FRMP for the Thames RBD

identifies measures across the Thames RBD, for FRAs and Strategic Areas.

Strategic Areas are areas with a similar geography or strategic ambition where it is
important to consider flood risk management across administrative boundaries and river
catchments. There are four Strategic Areas within the Thames FRMP which are listed

below.

Environment Agency Flood Risk Areas for main rivers and sea

Thames RBD Environment Agency Flood Risk Areas for main rivers and the sea are:

= =4 4 4 -4 4 -8 _9 -4 -5 _9 -4 _9 -9 -9 _9 -9 -9 -9 -2

Byfleet and Weybridge
Chertsey

Datchet

Ditton

East Peckham

Egham

Esher

Five Oak Green

Lee Valley, London
London and Thames Estuary
Maidenhead

Marlow

Oxford

Reading

Rochester

Slough

Smallfield

Staines

Tonbridge
Walton-on-Thames

12


https://www.gov.uk/government/publications/flood-risk-management-plans-2021-to-2027-national-overview-part-a
https://www.gov.uk/government/publications/flood-risk-management-plans-2021-to-2027-national-overview-part-a

Wokingham
Wraysbury
Yalding
Yateley

= =4 4 4

There are several FRAs where the flood risk spans more than one RBD. These have been
referenced to the relevant RBD FRMP in their individual chapters.

LLFASs with surface water FRAs within their administrative

boundary

Lead Local Flood Authorities with surface water FRAs within their administrative boundary
are listed in the table below.

Table 1: LLFA FRAs

Flood Risk LLFA name(s) / LLFA name (*leads)
Area name

Chesham Buckinghamshire*

Canvey Essex

Chatham Medway

Crawley West Sussex

Farnborough Hampshire*, Surrey

Greater London | Barking and Dagenham, Barnet, Bexley, Brent, Bromley, Camden,
City of London, Croydon, Ealing, Enfield, Greenwich, Hackney,
Hammersmith and Fulham, Haringey, Harrow, Havering, Hillingdon,
Hounslow, Islington, Kensington and Chelsea, Kingston upon
Thames, Lambeth, Lewisham, Merton, Newham, Redbridge,
Richmond upon Thames, Southwark, Surrey, Sutton, Tower Hamlets,
Waltham Forest, Wandsworth, Westminster

Harlow Essex

High Wycombe | Buckinghamshire*, Windsor and Maidenhead
and the Wye
Valley

13



Flood Risk LLFA name(s) / LLFA name (*leads)

Area name

Luton and Central Bedfordshire, Luton
Dunstable

Maidenhead Windsor and Maidenhead
Newbury West Berkshire

Rainham Medway

Reading Reading

Reigate Surrey

Slough Buckinghamshire, Slough*, Windsor and Maidenhead
Thurrock Thurrock

Windsor Windsor and Maidenhead

Thames RBD Environment Agency Strategic Areas for flooding from main rivers and the
sea are:

Colne Valley

Middle Lee

Roding Valley

Oxford to Cambridge Arc

== =4 -4

The Oxford to Cambridge Arc spans both the Thames and Anglian RBDs and is described
in both FRMPs.
Strategic Areas

In the Thames RBD, Strategic Areas were put forward at the discretion of the Environment
Agency providing they were not already designated as FRAs.

The Oxford to Cambridge Arc Strategic Area was put forward because it is a cross-
government initiative that supports planning for up until 2050. It also represents a unique
opportunity to put t hrwiroBentRlanmmaction.6s 25 Year

The Colne Valley, Middle Lee and Roding Valley are Strategic Areas that each border a
Rivers and Sea FRA. This is to support a catchment approach to managing flood risk.

14
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Recognising that flood risk management should not be limited to the areas themselves at
risk, the Strategic Areas help to identify opportunities to mitigate risk in nearby areas with
higher risk. This is particularly true for urban areas at risk. This is because space and
development pressures can limit options for managing and mitigating flood risk, so it can
be helpful to look to other areas of the catchment to impact the risk of nearby areas. The
Strategic Areas were formed using a higher scale method of spatial analysis than the
FRAs. They are therefore larger and less detailed than the FRAs, which were determined
using property-level data analysis.

Developing the FRMP

Developing the FRMP has been impacted by the extraordinary events of the past 2 years.

Despite these challenges, the Environment Agency and RMA partners have set out

measures for FRAs, ensuringl obdt Rt B Requl aem
are met. Where we have been able to do so in the time available, we have taken a place-

based approach when developing these measures for FRAs. For the rest of the RBD we

have included new measures - mostly reflecting where we already had plans to work in the

period 2021-2027.

Our ambition for the period 2021-2027 is to continue to drive catchment-based delivery in

the Thames RBD that offers multiple benefits to communities and the environment. This
catchmentbased approach is a key part of the Envi
net zero carbon, along with low carbon innovation and carbon offsetting. It is also integral

to achievingt he Environment Agencyo6s biodiversity ne¢
ambitions of the government's 625 Year Enviro

In preparing the FRMP, RMAs reviewed the first cycle FRMP objectives and measures
with existing national and local plans and strategies.

For the Thames RBD FRMP, relevant plans and strategies include:

Environment Agency owned documents

National Flood and Coastal Erosion Risk Management Strateqy for England
Thames Regional Flood and Coastal Committee 25-year strategy

Thames River Basin Management Plan (RBMP 2022)

Thames Valley Flood Scheme - Policy paper

Thames Estuary TE2100 Strategic Plan (at the time of writing, we liased with other
100-year plans for tributaries of the river Thames, including the Lee2100,
Brent2100 and Colne2100)

Oxford to Cambridge Growth Arc

Oxford Flood Scheme - Policy Paper

Drought Management Plan

Water Resources Management Plan

Medway Estuary and Swale Shoreline Management Plan

Medway Estuary and Swale Flood and Coastal Risk Management Strategy

= =4 4 —a -9

= =4 4 8 -4 -
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https://www.gov.uk/government/publications/national-flood-and-coastal-erosion-risk-management-strategy-for-england--2
https://www.gov.uk/government/groups/thames-regional-flood-and-coastal-committee
https://www.gov.uk/government/groups/thames-regional-flood-and-coastal-committee
https://www.gov.uk/guidance/thames-river-basin-district-river-basin-management-plan-updated-2022
https://www.gov.uk/government/publications/thames-valley-flood-scheme/thames-valley-flood-scheme
https://www.gov.uk/government/publications/thames-estuary-2100-te2100/thames-estuary-2100-te2100
https://www.gov.uk/government/publications/oxford-cambridge-arc/oxford-cambridge-arc
https://www.gov.uk/government/publications/oxford-flood-scheme/oxford-flood-scheme
https://www.gov.uk/government/publications/drought-management-for-england
https://www.gov.uk/government/publications/water-resources-planning-guideline
https://drive.google.com/file/d/1xk3_aVjVaxiO0I2XrkjzZrlkilSdZajg/view
https://www.gov.uk/government/publications/medway-estuary-and-swale-flood-and-coastal-risk-management-strategy/medway-estuary-and-swale-flood-and-coastal-risk-management-strategy

Lead Local Flood Authority, Local Council owned or RMA
documents

Local Flood Risk Management Strategies associated with each Lead Local Flood Authority
(50) contributing to this plan can be found hosted on their website.

A local flood risk management strategy must:

1 assess the local flood risk

1 set out objectives for managing local flooding

1 list the costs and benefits of measures proposed to meet these objectives, and how
the measures will be paid for

Tools to support local flood risk management strategies:

1 Multi-agency Flood Risk Plan

1 Local Planning Authorities Mineral and Waste Plan

i Evolving Thames Water Drainage and Wastewater Management Plan
9 Other supporting Risk Management Authority (RMA) documentation

Additional strategic plans in managing the water environment are in the Part A of the
National Overview of Flood Risk Management in England for Second Cycle FRMPs.

The Environment Agency and our supporting RMAs value the contribution these partners
make, including in:

1 linking people and groups

9 bringing in local knowledge, data and expertise

1 developing and delivery of projects

Working in partnership is the most effective way to address the issues of flooding and
climate change and to deliver multiple benefits. The Environment Agency intends to
continue to develop and strengthen this partnership working to collaboratively identify,
develop and deliver solutions to increase resilience to flooding and climate change in the
River Basin District. The Flood Risk Management Plans are not intended to cover the
detail of this partnership working.

For the second cycle of FRMPs, there is nationally consistent set of objectives which are
closely linked to:

1 Flood Risk Regulations 2009

1 National Flood and Coastal Erosion Risk Management (FCERM) Strategy and
Roadmap

1 25-year environment plan

The full list of these objectives is in the Part A of the National Overview of Flood Risk
Management in England for Second Cycle FRMPs.

In drawing the objectives and measures together, RMAs have:

1 revisited the priorities mainly in the FRAs
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https://www.gov.uk/guidance/flood-risk-management-information-for-flood-risk-management-authorities-asset-owners-and-local-authorities#local-flood-risk-management-strategies-tools-for-support
https://www.gov.uk/government/publications/flooding-developing-a-multi-agency-flood-plan/developing-a-multi-agency-flood-plan
https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management
https://www.gov.uk/government/publications/flood-risk-management-plans-2021-to-2027-national-overview-part-a
https://www.gov.uk/government/publications/flood-risk-management-plans-2021-to-2027-national-overview-part-a
https://www.gov.uk/government/publications/flood-risk-management-plans-2021-to-2027-national-overview-part-a
https://www.gov.uk/government/publications/flood-risk-management-plans-2021-to-2027-national-overview-part-a

1 ensured there is a shared understanding of the main flood risks and how best to
manage them mainly in the FRAs
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The Thames River Basin District

Overview of the Thames RBD

The Thames River Basin District (RBD) covers over 16,200 km2. It encompasses all of
Greater London and extends from north Oxfordshire down to the north of Hampshire, and
from Gloucester in the west to the Thames Estuary and parts of Kent in the east. In total,
over 15 million people live in the Thames RBD and many enter it daily to work or visit. In
addition to Greater London, other urban centres in the RBD include Luton, Reading and
Guildford.

Flooding can occur in the Thames RBD from rivers, the sea, surface water, groundwater,
storm water drainage (including highways), sewer systems and the failure or overtopping
of water control structures. These different types of flooding rarely happen in isolation.

Extensive, catchment-wide river flooding in the Thames RBD tends to happen when heavy
and prolonged rainfall occurs, and the catchment is either frozen or saturated. This usually
happens between the autumn and spring. Extensive flooding history can be found in the
first cycle Flood Risk Management Plan (FRMP) (2015-2021). This includes details of the
2013/2014 prolonged and widespread flooding along the whole River Thames catchment.
It also includes several smaller but devastating flood events that took place across the
RBD because of sudden and exceptionally high or prolonged rainfall on often saturated
grounds.

The Thames RBD has a rich diversity of wildlife and habitats. It supports many species of
global and national importance, from chalk streams such as the River Kennet to the
Thames Estuary and salt marshes. The management catchments that make up the RBD
include many interconnected rivers, lakes, groundwater, estuarine and coastal waters.
These catchments range from chalk streams and aquifers to tidal and coastal marshes.
The River Basin District is mostly rural to the west and urban to the east where it is
dominated by Greater London. About 17% of the RBD is urbanised and the rural land is
mainly arable, grassland and woodland. Rural areas face specific challenges in relation to
flood risk management. Agriculture and horticulture are economically significant land uses
that are vulnerable to extreme weather and climate change. Significant flooding,
particularly on land used for arable farming and horticulture can have potential to affect
food production.

The Thames RBD is in an area of significant water stress. Affinity Water, Anglian Water
and Thames Water are all companies classified within &eriouséWater Stressed areas,
using the 062013 Groundwater and rivers supply

Our rivers, lakes, canals, coasts, and groundwater p and the essential services that they
provide society p are worth billions of pounds to the UK economy. Our actions should
strive to protect and improve our waters and find a better balance that meets the needs of
people and nature. Within the Thames RBD there are:
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1 24 Flood Risk Areas (FRAS) at significant risk of flooding from main rivers and the
sea (Figure 1)

1 17 FRAs at significant risk of flooding from surface water (Figure 2)

91 Four Strategic Areas (SAs) as locally important areas

Each of these defined areas are discussed in more detail in the FRA chapters within this
FRMP.
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Figure 1: Thames RBD FRAs at risk from flooding from rivers and sea
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Figure 2: Thames RBD FRAs at risk from flooding from surface water

For more information about the Thames RBD, read the accompanying Strategic
Environmental Assessment (SEA) Report. This includes information on topics such as the
landscape, geology, and cultural heritage of the Thames RBD.
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The main flood risk issues and changes in
the Thames River Basin District

Rivers, coastal, and tidal flood risk

River flooding, known as dluvial f | o o,disuallgacurs when a river cannot cope with the
amount of water draining into it. This is likely to be caused by intense or prolonged rainfall
within the catchment. Blockage or restriction to flow within the river channel can
exacerbate this.

The River Thames is slow to rise and fall so properties and businesses can remain flooded
for days or even weeks. The estimated economic impact of a major flood is currently about
£1 billion. Due to the impact of climate change, damage from such events could become
twice as bad by 2055.

The River Thames and the lower reaches of some of the rivers that flow into the river are
affected by tides. When discussingf | oodi ng from ORivers and
tidal impacts on the River Basin are taken into account. The River Thames has a large
tidal range: over 7 metres on spring tides.

The natural geology and topography of the Thames River Basin District (RBD) strongly
influences its hydrological system. The Thames RBD is made up of rolling hills and a wide,
flat river floodplain which combine to make most rivers respond slowly to rainfall.

In chalk areas, river flows are generally low, filled slowly by groundwater. Across the river
basin scale, there is a long lag time before rainfall affects water levels in the rivers.
Exceptions are in the steeper parts of the tributaries and within urban areas where water
reaches the rivers quickly. This causes a more rapid rise in water levels. These differences
affect the way flood risk is managed across the RBD.

The underlying gravels across much of the River Thames floodplain mean that, overall,
there are very few lengths of raised defences. Instead, defences tend to provide additional
storage in the upper reaches (for example in Aylesbury), or additional conveyance of water
in the lower reaches (for example in the Lower Lee, Wandle and Maidenhead).

Most of the main rivers across the Thames RBD remain in a natural or semi-natural state.
They are generally unconstrained and run in an earth channel through relatively flat
undefended rural floodplains. The standard of protection is provided by the capacity of the
river channels and the natural storage within the floodplains. Maintenance is important in
these areas to make sure that the channel has no obstructions and can accommodate
high flows.

However, in urban areas such as London, the rivers are heavily modified for flood risk
management. These modifications have increased the conveyance of rivers by
straightening them, artificially lining the beds and banks and erecting structures to manage
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blockages and water levels. The River Thames is one of the most intensely used and
managed rivers in Europe. Between Lechlade and Teddington, it is heavily controlled by a
series of weirs, sluices and locks. During times of normal flow, this section of the Thames
acts like a series of ponds that are fed via upstream locks, with water levels controlled by
downstream structures. At times of high flow, the Thames floods its large rural floodplain.

The Thames Estuary converges freshwater from the River Thames and its many
tributaries with the North Sea. Tidal influence reaches to Teddington Lock on the Thames
and up several of its tributaries. The River Thames is a a non-tidal river system upstream
of Teddington Lock.

Without the current river walls, many areas of London along the River Thames and along
the tidal stretches of the tributaries would be inundated twice a day through the normal
tidal cycle. River walls, mostly in Greater London, have been steadily raised to give
increasing levels of flood protection and to enable urban development.

About 500,000 properties in the Thames region are at risk from a tidal flood event in

central London (without taking defences into consideration). This could occur because of
6surges' flowing upstream from the Thames
atmospheric pressure, high tides and high winds. Also, sea levels around the UK are

about 10cm higher than they were in 1900.

Tide-locking is complex, this usually occurs when the fluvial system cannot drain into the
tidal estuarine section of the River Thames. This occurs in those fluvial rivers where
structures are in place to prevent (temporary) interaction between the fluvial river and the
tidal Thames. If tide-locking coincides with high fluvial flows and the fluvial system does
not have enough capacity, fluvial flooding can happen upstream of the barrier or
impoundment. Climate change, ageing flood defences and population growth mean tidal
flood risk will increase over time, unless this risk is carefully managed. The Thames
Estuary 2100 Plan will ensure the Environment Agency continues to protect 1.4 million
people, £320 billion worth of property and critical infrastructure from increasing tidal flood
risk.

The above information summarises flood risk from rivers, tidal and coast risk. The Thames
RBD is large and made up of several and varied catchments. For area specific
information, refer to the Flood Risk Area and Strategic Area sections below.

Surface water flood risk

Surface water flooding happens when rainfall overwhelms the drainage system or is so
intense that it flows overland. This can happen in localised areas as a result of particularly
intense storms, particularly in urban areas, which have a faster rate and greater
percentage of run-off. It is very hard to predict. While sustainable drainage systems are
designed to control surface water run off close to where it falls and mimic natural drainage
as closely as possible, legacy and/or poorly maintain systems are limited by design to
handle local, intense rainfall events. Other areas can be inundated by flow from adjacent
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farmland or parkland after periods of prolonged rainfall when the ground is saturated and
natural (undeveloped) areas react to rainfall in a similar way to paved areas.

Lead Local Flood Authorities (LLFAS) are responsible for managing the risk of flooding
from surface water.

Surface water run-off can exacerbate fluvial (river) flooding by increasing the volume of
storm run-off, reducing travel times to watercourses and increasing flood peaks. This type
of flooding happens when rainfall overwhelms the drainage system or is so intense that it
flows overland. It is therefore inevitable that the capacities of sewers, covered urban
watercourses and other piped systems will sometimes be exceeded.

Lower lying areas of many London boroughs are at risk from surface water flooding. Given
the complexity of the landform, topography and the drainage network, it is impossible to
predict precisely where the risks will lie. Details like the height of kerbs or the level and
construction of boundary walls can determine which way surface water will flow.

The greatest likelihood of surface water flooding is in London, but also in other densely
urbanised areas, for example Swindon, Reading and Oxford.

Managing the risk of flooding from surface water is the responsibility of LLFAs. More
information about surface water management can be found in each LLFA Local Flood Risk
Management Strategy.

The Environment Agency has produced some surface water flood risk maps using
information and input from LLFAs. The maps i ndicate an areads
likelihood of surface water flooding. They cannot be used to find out whether an individual
property will flood, and they do not include the flood risk from sources like blocked drains

and burst pipes.

The above information gives a general overview of flood risk from surface water risk. The
Thames RBD is large and made up of several and varied catchments. For area specific
information, refer to the Flood Risk Area and Strategic Area sections below.

Groundwater flood risk

Groundwater flooding is associated with fluctuations in the water table. Flooding from
groundwater can happen when the level of water within the rock or soil that makes up the
land surface (known as the water table) rises. LLFAs are responsible for managing the risk
of flooding from groundwater. It can occur in low lying areas that are a long way from any
watercourse. The onset of flooding from this source can be linked to fluvial events but can
also occur independently.

In permeable catchments (such as the chalk in areas of the Thames RBD), significant
fluctuations in groundwater can lead to long-duration, small scale flooding. Flooding
happens when groundwater levels rise high enough to reach the ground surface and the
local drainage network cannot cope with the volume of water. Groundwater flows out of
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the ground at the point where the water table meets the surface. Heavy rainfall can
infiltrate the ground, causing saturation. Surplus water will then flow out to rivers or onto
land, potentially causing flooding.

Groundwater responds slowly to rainfall, so when groundwater flooding happens it can

persist for some time. Flooding from groundwater can also happen in locations with sand

and gravel in the river valleys. Marlow, Datchet, Runnymede and Guildford are all

examples within the River Thames catchment. For more information on the underlying
geomorphology of the river Thames RBD, seetheBr i t i sh Geol ogi c al Soci

The Environment Agency has a strategic overview for all sources of flooding including
groundwater. They supply information in the form of monitored groundwater levels. In
some areas that have historically experienced groundwater flooding, the Environment
Agency provide a groundwater alert or warning service. The Environment Agency also
produces monthly water situation reports based on data provided by themselves, the Met
Office and water companies.

The above information has been created as a general overview of flood risk from
groundwater risk. The Thames RBD is large and made up of several and varied
catchments. For area specific information, refer to the Flood Risk Area and Strategic Area
sections below.

Sewer flood risk

Water companies are responsible for managing sewer flooding and maintaining their
network of foul and surface water sewers.

Sewers are the main channels for conveying surface-water runoff in the urban areas of the
UK. Flooding from sewers can occur when the network becomes blocked or overloaded.
This often affects basement flats, many of which are based in low lying areas like London.
Sewer flooding is generally a mixture of raw sewage and stormwater and has two main
causes. One cause is hydraulic overload through a lack of system capacity. Another cause
is the impact of wider fluvial flooding from rivers and watercourses.

Very heavy rain can result in severe, but localised flooding, often made worse by surface
run-off over impermeable urban environments. Some sewerage systems such as the old
Victorian system can be easily overloaded in heavy rain.

Sewer flooding is particularly unpleasant and distressing as its contents are highly
contaminated. Thames Water estimates that there are currently over 10,000 properties
vul nerable to sewer flooding across the whol e

In most of central and inner London the surface water and sewerage networks are
contained within €ombined Sewersd During periods of heavy rain, the combined sewage
and rainwater is diverted to the River Thames via combined sewer overflows to prevent
significant flooding of homes, businesses, streets and gardens. In parts of London where
these combined sewers are still present, there are historical flooding issues, particularly
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due to the foul sewerage system backing up from being overloaded with surface water.
This piped or culverted surface water drainage system is unable to handle the volumes of
water. When under pressure, it forces surface water into the foul sewerage system
through informal cross-connections. This has led to several flooding incidents in parts of
London over the past 30 years.

This type of flooding has got worse when surface water drains are wrongly connected to
the foul system. Climate change is expected to increase the intensity of storm events and
therefore increase the likelihood of sewer flooding. Similarly, within the combined sewer
area, increases in rainfall will trigger additional combined sewer discharges to the River
Thames. In central London, Thames Tideway Tunnel will intercept, store and ultimately
transfer sewage waste away from the River Thames.

Thames Water is developing its Drainage and Wastewater Management Plans (DWMP)
alongside Local Authorities and the Environment Agency to manage wastewater and
drainage issues. The plans will also ensure the Thames catchment is better prepared for
the impact of climate change and population growth. This FRMP aims to align and
integrate with the DWMP and workshops are being held to ensure a more joined up
approach. For example, in the Maidenhead FRA, Thames Water is working with the LLFA
in Ockwells catchment.

The above is a general overview of flood risk from sewerage flood risk. The Thames RBD
is large and made up of several and varied catchments. For area specific information, refer
to the Flood Risk Area and Strategic Area sections below.

Canal flood risk

Canals within the Thames River Basin are a combination of man-made cut canals and
river navigations (where the river flow maintains navigable levels via a series of weir/sluice
structures). Flood risk can arise if an embankment breaches where a canal is above
ground level or an asset, such as when a culvert fails. Canal flooding needs to be
considered alongside the whole hydrological and drainage system along with the potential
interaction with other sources of flooding.

In some locations canals are managed locally by navigational authorities, the Environment

agency or other organisations. TheCanal & River Trust (6the Tr u.
asset owners of canals in the Thames RBD. The Trust is not a designated Risk

Management Authority (RMA) within the Flood and Water Management Act (2010).

However, the Trust has responsibility for managing their infrastructure to minimise risk to
others. The Trust aims to manage water | evels
specific to a certain location. Water resource and flood risk assets are operated to keep

water levels within the normal operating zone and thus reduce the risk of overtopping. The

Trust also manages and maintains its network to minimise the risk of asset failure.

The location and timing of flooding from canal is highly variable. Monitoring of levels and
flows on main rivers by the Environment Agency is used to inform flood alerts and
warnings.
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The above information has been created as a general overview of flood risk from canal
flood risk. The Thames River Basin District is large and made up of several and varied
catchments. For area specific information, refer to the Flood Risk Areas and Strategic
Areas section below.

Reservoir flood risk

Several large reservoirs are in the Thames RBD and could impact Flood Risk Areas and
Strategic Areas falling in it. The chances of a reservoir failing and causing flooding are
very low and reservoir flooding is an extremely unlikely source of risk. There has been no
loss of life in the UK from reservoir flooding since 1925. As a result, the Environment
Agency have not explicitly detailed the risk from reservoirs further.

Specific reservoirs must be inspected and supervised by reservoir panel engineers. As the
enforcement authority for the Reservoirs Act 1975 in England, the Environment Agency
ensures that reservoirs are inspected regularly and essential safety work is carried out. In
the unlikely event that a reservoir dam fails, a large volume of water would escape at once
and flooding could occur with little or no warning. The extent of flooding from a reservoir
can be up to 50 miles from its source. This is because the local geography, such as
valleys, can channel flood water for long distances. This means they are an important
consideration when managing flood risk within the Thames RBD. The potential
consequence of reservoir flooding means that, although unlikely, the risk should be
considered in Strategic Flood Risk Assessments to inform local plans.

There are many people and properties at risk of flooding from reservoirs in the Thames
RBD, including:

1 940,050 people

2,000 non-residential properties
1,100 key services

400 Special Areas of Conservation
3,010 listed buildings

E R

These numbers are only precautionary due to the low likelihood of reservoir flooding in the
area. The Preliminary flood risk assessment for England explains this in more detail. The
reservoir flood maps published on the Environment Agency website show the largest
areas that might flood if a reservoir were to fail. You can also check the long term flood
risk for an area in England.

The above information has been created as a general overview of flood risk from
reservoirs. The Thames River Basin District is large and made up of several and varied
catchments. For area specific information, refer to the Flood Risk Areas and Strategic
Areas section below.
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Land management and flooding

It is important to consider land use within the floodplain for flood risk management.
Changes in the way the land is used could affect both flooding and flood risk management
measures.

The landscape of the Thames region varies considerably. The western parts of the region
are mainly rural, with mostly arable land, grassland, woodland and some dispersed urban
areas. The north and the south-east also have very large areas of rural land, with relatively
large amounts of forest and woodlands in the south-east part of the region.

However, urban land use is increasing due to urban expansion and new development. The
land in the north is mainly arable, with some urban areas. In the eastern part, the heavily
urbanised Greater London dominates the land use, constrained by the Green Belt (an area
of rural land use).

The floodplain in the Thames region is mainly natural. Almost 70% of the 0.1% AEP fluvial
floodplain is arable, grassland or woodland, and this is mainly in the northern and western
parts of the region. However, 10% of the floodplain is suburban or rural development.
About 15% of the floodplain area is continuous urban land use, mainly located in the
Greater London area.

Changes in land management can reduce the amount of surface runoff at a local scale.
Within the built environment, local drainage systems (for example Sustainable Urban
Drainage Systems, commonly referred to as SUDS) can have a positive impact on the
quantity, quality and timing of runoff entering the river system. In rural areas, initiatives
such as the Defra environmental stewardship scheme, encourage landowners to adopt
practices that benefit the environment as well as reducing localised flooding.

Decisions about the use and management of land have the potential to radically change
the consequences of flooding. Further information on land management and flood risk can
be found within the Thames River Basin Management Plan.

History of flooding

Within the River Thames Catchment, as a whole, there has been extensive, fluvial floods,
this tends to happen when heavy and prolonged rainfall occurs when the catchment is
either frozen or saturated between the autumn and spring. Because of the size of the
Thames region, flooding is sometimes confined to sub-catchments because of storms and
depressions that only affect part of the region.

This section of the FRMP provides a summary of significant flood events and their
consequences since the first cycle FRMP in 2015. &ignificantbis defined as an event that
affected more than 20 residential properties. The first cycle FRMP for the Thames RBD
contains information on historic flood events and their consequences before this date.
More detailed information about why flood records and evidence are important and how
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they are used is in Part A of the National Overview of Flood Risk Management in England
for Second Cycle FRMPs.

There has been some but no major flooding impacting the Thames RBD as a whole,
between 20157 2021.

Thames RBD Flood Events between 201571 2020

Table 2 shows flood events from all sources that have impacted the Thames RBD from
January 2015 to December 2020. The number has been rounded to the nearest 10.
Internal flooding has been included only when it has affected 20 properties or more.

Table 2 is not exhaustive and does not include the July 2021 flooding events. Information
about the July 2021 flooding in London and actions to reduce future flooding has been
included in the Greater London Surface Water Flood Risk Area section.

The Environment Agency, Lead Local Flood Authorities and supporting Risk Management
Authorities, such as Thames Water, will work together to ensure that this level of flooding
affects fewer homes in the future.

Table 2: Historical flood events from all sources since January 20157 December 2020.
Number of properties rounded to the nearest 10. This table is not exhaustive and does not
include the July 2021 flooding events.

Date of Location and approximate number Source of flood water
flood of properties affected shown in
brackets
July 2015 Stevenage (20) Fluvial: Stevenage Brook
August Fleet (30) Main river, sewer and drainage,
2015 surface water
August Barnet / Harrow (30) Fluvial: Brent Brook - Silk Stream,
2015 Edgware and Wealdstone

May 2016 Maybury and Rive Ditch, Woking (50) | Main river, surface water, foul
flooding

June 2016 | Epping Forest, Havering, Barking and | Fluvial: Rom, Roding, Seven Kings
Dagenham, Redbridge (140 affected | Water, Mayes Brook and

1 48 affected from main rivers) Ingrebourne, Hillmans Brook,
Loxford Water
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Location and approximate number

of properties affected shown in
brackets

Source of flood water

June 2016 | Dunstable (20) including sheltered Surface water flooding
accommodation, Kingsbury Court
June 2016 | Newham (70 dwellings + 27 Fluvial
highways)
June 2016 | Harrow (100) Fluvial
June 2016 | Hillingdon (90) Surface water
June 2016 | Southwark (30) Surface water, multiple sources
June 2016 | Caterham Hill and Caterham Valley Surface water, foul flooding
(140)
August Hengest Avenue and wider ElImbridge | Surface water
2016 East (30)
September | Harrow (30) Fluvial
2016
September | Maybury and Rive Ditch, Woking Main river, surface water, foul
2016 repeat flooding flooding
July 2017 Tunbridge Wells (60) Surface water, Sewer, Fluvial
May 2018 Sittingbourne and the surrounding Fluvial, Surface water
area (60), Nelson Terrace in
Chatham (30)
December | Horley and Smallfield area (50) Combination
2019
June 2019 | Bromley (40) Fluvial, surface water
June 2019 | Vigo and Culverstone, Gravesend Surface water, Fluvial, Sewer

(60)
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Location and approximate number

of properties affected shown in
brackets

Source of flood water

January Hillingdon (30) Surface water

2020

February Five Oak Green (30) Surface water, fluvial, Sewer
2020

February Horley and Smallfield area (60) combination

2020

February West Byfleet (50) Main river, surface water
2020

February Old Woking (20) Main river, surface water
2020

June 2020 | Romford, Colliers Row (over 20) Surface Water

August Barking and Dagenham (50) Groundwater / Surface water
2020

August Burgh Heath and Kingswood (30) Surface water

2020

August Great Burgh and Nork (20) Surface water

2020

August Merstham (40) Surface water

2020

October Harrow (20), Aylesbury (40) Main River

2020

December | Witney (80), Bicester (50), Chipping | Main River

2020 Norton (40)
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Climate change and the Thames RBD

The Thames region

This section sets out what we know are likely to be the implications of climate change in
the Thames RBD. We use allowances for different climate scenarios over different epochs
or periods of time, over the coming century.

A percentile describes the proportion of possible scenarios that fall below an allowance
level. The:

1 central allowance is based on the 50th percentile
1 higher central allowance is based on the 70th percentile
1 upper end allowance is based on the 95th percentile

An allowance based on the 50th percentile is exceeded by 50% of the projections in the
range. At the 70t h py80% Atthe 95th percentil®itd exeeedeely d e d
5%. The 'H++' allowance is an extreme climate change scenario which applies up to the

year 2100 for sea level rise.

As the data that is used to predict the impact of climate change is constantly changing, the
most up to date information has been used at the time of publishing. Over the next 6 years
this information is likely to change so the most up-to date information should be used.

Coastal flood risk

As sea levels rise, coastal flooding will become more frequent. This is because higher
water levels will be seen more often. Predicting coastal flooding is complicated because
I tds a combination of:

i astill water level
1 a surge component
f wave conditions

Future changes in sea levels are primarily accounted for by increases to the mean sea
level. Changes in storminess and wave conditions are not as well understood or are not
likely to change significantly. Future changes in wave conditions are thought to be heavily
variable by geographical area and are an area of further research. Table 3 sets out how
we expect mean sea levels to rise along the coastline by 2125. As the Thames RBD does
not have its own sea level rise allowances, the South East RBD allowances are applied.
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Table 3: cumulative mean sea level rises between 2000 and 2125 (metres) for the South East
River Basin District*

Allowance Sea level rise

Extreme (H++) 1.90m**

Upper end 1.60m

Higher central 1.20m

* Data source: flood risk assessments: climate change allowances.
** This applies up to the year 2100.

Fluvial (river) flood risk

Rainfall intensity is expected to increase in the future, which will cause river flows to

increase. Flood risk assessments: climate change allowances set out how much we

expect peak river flows might increase by 2115 across the management catchments. A
O0Management Catchmentodé is a designatWatr ri ver
Framework Directive (The Water Environment (Water Framework Directive) Regulations

2017); this subdivides river catchment areas for easier management within the River Basin
District.

As river flows increase, fluvial flooding will become more frequent. This is because higher
river flows will be seen more often.

Surface water flood risk

Inwinter, mor e rainfall and Owet daysdé are projecte
daysodé are pr oj e ctranthllintdrsityis paojedted ® sn@ease.n s

Intense rainfall can cause surface water flooding, particularly when the ground is already
wet or following a prolonged dry spell. This is when clay soils can form an impermeable
crust. As rainfall intensity increases, surface water flooding will become more frequent,
because higher rainfall totals will be seen more often.

Flood risk assessments: climate change allowances set out how much we expect rainfall
intensity might increase by the 2125 for management catchments in the Thames RBD.

How our understanding of the impact of
climate change on flood risk might change

Our understanding of the impact of climate change on flood risk will evolve as more
climate modelling and research is undertaken. The climate change allowances provided
are based on the latest UK climate change projections in UKCP18 and UKCP Local
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(2.2km). We will review, and where needed update, the climate change allowances as new
climate change projections and research is published, working with the Met Office and
other experts such as at universities.

Traditional met hods used to estimate the |ike
of extreme events. This means that flooding in the past is assumed to represent the
behaviour of future flooding.

Due to recent large-scale flood events on our rivers and coasts, many hydrologists are
now consi detratnigomarintyé. This recognises stat)
time.

More information on climate change considerations in the FRMPs is in Part A of the
National Overview of Flood Risk Management in England for Second Cycle FRMPs.

Progress review of implementing the first
cycle FRMP

This section covers what has happened across the Thames River Basin District (RBD) and
what has been achieved since the first cycle Flood Risk Management Plan (FRMP) was
produced in 2015. It describes how the first cycle FRMP was reviewed. The first cycle
FRMP showed which objective categories each measure would help to deliver. The
following describes measures under the objective category that they primarily benefit. It
reports on the status of the measures and a summary of progress made towards achieving
the objectives in the 2015 FRMP. If progress has not been made, it gives reasons why not.

How we assessed progress

The Flood Risk Regulations 2009 (FRR) require that the Environment Agency and Lead
Local Flood Authorities (LLFAS) review the first cycle FRMP. The FRRs state that this
review must include:

1 an assessment of the progress made towards implementing the measures
1 include a statement of the reasons why any measures proposed in the previous
FRMP have not been implemented

The Environment Agency and LLFAs followed the following steps to complete the review
within the Thames RBD:

1 review the status of each measure and assign an estimated implementation status
as of 31 March 2021

1 give reasons why any measures assigned an implementation status of 'not started'
or 'superseded' have not been progressed

1 identify additional measures implemented since 2015 that have made a material
difference to achieving the first cycle FRMP objectives
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1 assess how well the measures have contributed towards achieving the first cycle
FRMP objectives

The review of first cycle FRMPs is presented in this section by:

1 summary statistics to show an overview of measure implementation

1 a selection of case studies to demonstrate what has been achieved since 2015
1 asummary of additional measures implemented since 2015

1 an overview of how well first cycle FRMP objectives have been met

Summary of progress of implementing the
measures since 2015
Table 4 shows a summary of the implementation status of all the measures in the Thames

RBD since 2015, as of 31 March 2021. Chart 1 presents this information as a doughnut
chart, showing the proportion of measures by implementation status.

Table 4: implementation status of measures for the Thames RBD

Progress Number of measures (%)

Ongoing 832 (55.8%)
Ongoing construction 2 (0.1%)
Completed 322 (21.6%)
Superseded 249 (16.7%)
Not started i proposed 75 (5%)
Not started i agreed 11 (0.7%)

35



Ongoing -
construction
0%

Superseded
17%

Completed
21%
Not started -
proposed

Ongoing 5%

56%

S\ 4

Not started - agreed
1%

Chart 1: shows the implementation status of measures for the Thames RBD

21.6% of the measures published in the first cycle FRMP have been completed. 0.1% of
the measures are ongoing/under construction. 55.8% of the measures are ongoing. Most
of these ongoing measures are day to day activities carried out by Risk Management
Authorities (RMAS) in 2015-2020.

These activities will be continuing in the period 2021-2027 and have been transitioned into
the national level measures. These national level measures can be found in the interactive
mapping tool i Flood Plan Explorer. 16.7% of the measures proposed in the first cycle
FRMP have been superseded. These include either duplications, for example ‘clean XX
Trash screen’, 'clean YY Trash screen' or multiple measures all focusing on one
watercourse, which have been combined into one second cycle measure. 22.5% of the
measures proposed in the first cycle FRMP have not been implemented. The reasons for
this are:

further work showed it was not viable

it has been postponed

it has been included in another piece of work
it has been replaced by another measure

1 it does not yet have funding

= =4 4 A

Table 5 shows a breakdown of the reasons for not progressing measures in the Thames
RBD. Chart 2 presents this information as a doughnut chart, showing the proportion of
measures that have not been progressed by reason.
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Table 5: reasons for not progressing measures in the Thames RBD

Reason for not progressing measures Number of measures

Not viable 50
Postponed 7
Included elsewhere 109
Replaced 7
No funding 89
Other 73

Other
22%

Not viable
15%

Postponed
2%

Replaced
2%

Included elsewhere

No fundi
o funding 320

27%

Chart 2: shows the reasons for not progressing a measure in the Thames RBD

Each measure included in the published first cycle FRMP and its implementation status at
the end of March 2021 can be found in Annex 1. Annex 1 also provides information on
which measures from the first cycle FRMP have been transitioned to this second cycle
FRMP.
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How these measures were implemented, and
the main outcomes achieved

The Flood Risk Regulations (FRR) state that the FRMP must include measures relating to
the:

1 prevention of flooding

1 the protection of individuals, communities and the environment against the
consequences of flooding

1 arrangements for forecasting and warning

In order to meet the requirements of the FRR, measures included in the first cycle FRMP
were grouped into themed approaches:

1 preventing flooding

1 protecting against flooding

1 preparing for flooding

1 recovery and review following flooding

The case studies below provide a few examples of completed measures across the
Thames RBD that have protected people and places from flooding.

ACT4606 - Houghton Regis Flood Storage Area

The flood storage on the Houghton Brook is operational, the scheme was completed in
spring 2021. Houghton Regis Flood Storage Area reduces the risk of flooding to 600
residential and commercial properties in Luton, as well as key roads and other
infrastructure. It will hold over 100,000 cubic metres of water during high-risk flood events.

To reduce the risk of flooding, a stretch of the Houghton Brook was realigned through the
new flood storage area under the close supervision of geomorphologists because of its
rare chalk stream status. A new public footpath and cycleway was also created, and native
trees, diverse grassland and wildflowers were planted. New benches and information
boards were also installed. 249 OM2s were recognised by the scheme, totalling £8.5m.
The cost of the project was funded through partnership funding from the Thames Region
Flood & Coast Committee levy, SEMLEP (South East Midlands Local Enterprise
Partnership) and Luton council.
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ACT3559 - Look for future opportunities Godalming.
Godalming flood alleviation scheme, Surrey

Figure 3: aerial photograph of the Godalming flood alleviation scheme, Surrey

A £5.8 million flood alleviation scheme for Godalming in Surrey opened on 11 October
2019. The scheme was run collaboratively by several organisations including the
Environment Agency and Surrey County Council.

The project was funded by Flood and Coastal Erosion Risk Management grant-in-aid with
supporting investment from:

1 Surrey County Council

Waverley Borough Council

Godalming Town Council

Thames Water

Thames Regional Flood & Coastal Committee (RFCC)

= =4 4 4

This scheme will help reduce the risk of flooding to approximately 90 homes. It comprises:

1 525 metres of flood wall

1 asmall section of removable temporary flood barrier across the Catteshall Road
Bridge

1 2 pumping stations

The scheme also incorporates important environmental enhancements. These include an
area to attract spawning fish and a wetland area.

The scheme was put to the test during Storm Dennis in February 2020 when it
successfully protected the local community from rising flood water.
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ACT 3499 - Making Space for Water Pang

The Pang Valley Natural Flood Management (NFM) project was created to reduce the
response of the River Pang to rain events. This would therefore reduce the flood risk to
properties in Pangbourne using natural techniques within the Pang Valley. The Pang
Valley Flood Forum worked in collaboration with Englefield Estates, Reading University
and the Environment Agency. The project consisted of the installation of 64 leaky wooden
structures or leaky dams since 2018. It also involved bank reinforcement along tributaries
of the River Pang, mainly along the River Bourne on Englefield Estates and Elmwood in
West Berkshire. These locations are fast reacting clay tributaries, chosen based on local
knowledge of the geology, topography and history of flooding.

The function of the leaky dams is to allow the passage of some water through but also
hold floodwater back during times of high river levels and slow the flow down the river.
Reading University have installed flow and level monitoring equipment and some time
lapse cameras in order to understand the outcomes of these interventions during high flow
events. They were constructed of locally sourced fallen trees and have the added
environmental benefit of providing habitat for deadwood invertebrates, and therefore a
food source for other wildlife such as birds and bats.

The Pang NFM project has created trusting, effective relationships between the local
delivery team, landowners, and the community, leading to greater belief in and willingness
to try out NFM. Since the landowner at Englefield Estate used their own company to build
the woody dams, there is now trusted local expertise to use NFM and other landowners
are more at ease trying this natural approach.

Figure 4: Leaky dam on River Bourne during installation in April 2019

Additional measures implemented since 2015

Measures have been implemented which have emerged since the publication of the first
cycle FRMP. A few examples are described below.
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Several Lead Local Flood Authorities have updated their Local Flood Water Management
Strategy and Surface Water Management Plan.

Hampshire Council is also looking to strengthen its strategic place-based planning by
evolving its Surface Water Management Plans into Catchment based water management
plans covering 18 catchments. These include several projects completed by Risk
Management Authorities (RMAS) as part of the six-year capital investment programmes
across the Thames RBD.

As an example, Hampshire County Council has been working closely with Rushmoor
Borough Council, the Environment Agency, Thames Water and Network Rail to identify
and implement affordable flood risk mitigation measures to address surface water flooding
at Rectory Road and Sycamore Road. Both areas have a record of vulnerability to:

1 surface water
1 groundwater flooding after certain prolonged rainfall events

The estimated cost of the scheme is about £475,000. This was funded by central
government, the Thames Regional and coastal Committee and Hampshire County
Council.

Several RMAs have produced a robust and aspirational Sustainable Drainage
Supplementary Planning Document (SPD) to strengthen their ability to make sure new
developments follow best practice in sustainable drainage design.

The Sustainable Drainage Systems (SuDS) Supplementary Planning Document (SPD)
makes the case for the use of sustainable drainage, for considering their design early in
master planning, and for ensuring that they are providing benefits not just in terms of water
guantity, but also water quality, amenity, and biodiversity. The Council wanted to
encourage imaginative and innovative designs, which bring sustainable drainage into all
new development. They also want to improve the number of developments that store
water where it falls within the site and make water part of the landscape. They are
strengthening the national non-statutory technical standards and making it clear that more
is expected of developers at a local level. The SPD was adopted in December 2018.

It is also worth noting there are several ongoing flood risk projects which have been
carried out and identified outside of the FRMP Cycle 2 FRAs. The projects and schemes
described in this FRMP are only part of the work the Environment Agency and our
supporting Risk Management Authorities carry out to reduce, mitigate and alleviate the risk
of flooding. There have been some projects which do not fall into the new FRAs. The
Environment Agency does not deem these projects any less significant, however they do
not fall under the specific criteria in this FRMP. An example of this is the Middle Medway
Flood Resilience Scheme.

The Middle Medway Flood Resilience Scheme provided Property Flood Resilience (PFR)
to 256 properties at very significant risk to fluvial flooding. It was the first project to use the
National PFR Framework in 2019. An excellent working relationship was developed
between the contractor, the project team and the community, meaning the community is
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better equipped to deal with future flood events. d.essons learntband recommendations
from the project were used to inform future PFR projects. Figure 5 below shows an
example of a barrier installation.
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Figure 5: Middle Medway PFR Scheme

Natural Flood Management (NFM) was trialled on Littlestock Brook in the Evenlode
catchment during a 5-year project (2016-2021) aiming to reduce flood risk to a small rural
community and enhance the river environment. The Environment Agency collaborated
with Wild Oxfordshire, the Evenlode Catchment Partnership and local community to deliver
agricultural land management changes and NFM measures. These included constructing
field corner bunds, leaky woody dams and de-culverting a watercourse.

Hydraulic modelling results show that the new measures reduce the severity of flooding to
12 properties for a range of flood events. As one of the first NFM projects in the region, it
helps us understand the effectiveness of working with natural processes for flood risk
management in this setting. As part of the project, environmental improvement was
considered alongside NFM. To reduce diffuse phosphate and sediment entering Littlestock
Brook and improve wildlife habitats, the project created 10 nutrient retention ponds and
1.1km field margin sediment/nutrient traps, as well as planting 14.4ha of riparian woodland
and constructing a new path for recreation. A key to the success of the project was its
integrated delivery with local community and partners to address multiple local
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environmental issues and to empower the local community to invest in catchment-based
solutions.

Figure 6: Field corner storage areas and riparian woodland planting as part of the Evenlode
NFM project

How well these measures have achieved the
FRMP1 objectives

The Flood Risk Regulations (FRR) require the FRMP to include details of the set
objectives and how these have created flood risk measures. This is used to help realise
how the objectives will be achieved. The FRMP1 objectives were grouped into categories:
social, economic and environmental. Information about these objectives for the Thames
RBD FRMP cycle 1 can be found in Part B of the FRMP1.

The objectives set out in the FRMP Cycle 1 contain key goals for managing flood risk and
were agreed by RMAs. These objectives help to deliver the main ways to make a
difference and reduce flood risk. They cover people, the economy and the environment.
They were split into the 3 categories to help demonstrate the balance of objectives across
the plans, but the categories were not assigned a weighting in the FRMP1.

The objectives were used to plan and prioritise investment programmes to target
investment towardst h e 6 moksét caotmmuinsi ti es. This ri sk
wider national level and considered other factors such as cost benefits, the level of
investment to date and other aspects such as the potential for external funding
opportunities.
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An example of where this has been achieved over the last 5 years is across numerous
Lead Local Flood Authorities (LLFAS) within the Thames RBD. These LLFAs have written
and produced flood risk documentation including Local FRMPs and Surface Water
Management Plans. These documents hold benefits which cross multiple objectives set
out in the FRMPL1.

Overall, the measures included in the FRMP Cyclel have successfully achieved the
objectives set out across most of the objective categories, improving the social, economic
and environmental well-being of the Thames RBD.

As some of the measures created within Cycle 1 are still on-going, these measures have
been incorporated into the second cycle.

Second cycle summary of flood risk for the
Thames River Basin District

This section summarises flood risk in the Thames River Basin District (RBD) from:

M rivers and sea
M surface water

The data in tables 6 to 11 has been calculated from data available in December 2019. This
data considers the presence and condition of defences.

1. High risk means that each year, an area has a chance of flooding of greater than
3.3%.

2. Medium risk means that each year, an area has a chance of flooding between 1%
and 3.3%.

3. Low risk means that each year, an area has a chance of flooding of between 0.1%
and 1%.

4. Very low risk means that each year, an area has a chance of flooding of less than
0.1%.

Table 6 summarises the risk of flooding from rivers and the sea to people in the RBD.

Table 6: summary of river and sea flood risk to people in the Thames RBD

Risk to people Total in High Medium Low Very low

RBD risk risk risk risk

Number of people in 15,795,924 | 78,167 |241,652 402,225 | 981,995
RBD

Number of services 95,490 893 2,241 3,441 4944
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There are 15,795,924 people in the RBD. Of these:

1 10.8% are in areas at risk of flooding from rivers and the sea
1 0.5% are in areas at high risk of flooding

There are 95,490 services in the RBD. Of these:

1 12% are in areas at risk of flooding from rivers and the sea
1 0.9% are in areas at high risk

Table 7: summary of river and sea flood risk to economic activity in the Thames RBD

Risk to economic activity Total in High Medium Very low
RBD risk risk risk

Number of non-residential | 585,572 5,610 15,266 22,010 44,211

properties

Number of airports 8 4 0 0 1

Length of road (kilometres | 3,095 22 91 87 79

(km))

Length of railway (km) 3,177 49 101 114 186

Agricultural land (hectares | 1,013,747 |21,950 | 25,093 13,556 |2,964

(ha))

There are 585,572 non-residential properties in the RBD. Of these:

1 14.9% are in areas at risk of flooding from rivers and the sea
1 1% are in areas at high risk of flooding

There are 8 airports in the RBD. Of these:

1 5 airports (62.5%) are in areas at risk of flooding from rivers and the sea
1 50% are in areas at high risk of flooding

There are 3,095 km of roads in the RBD. Of these:

1 9% are in areas at risk of flooding from rivers and the sea
1 0.7% are in areas at high risk of flooding

There are 3,177 km of railways in the RBD. Of these:

1 14.1% are in areas at risk of flooding from rivers and the sea
1 1.5% are in areas at high risk of flooding

There are 1,013,747 hectares of agricultural land in the RBD. Of these:
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1 6.3% are in areas at risk of flooding from rivers and the sea
1 2.1% are in areas at high risk of flooding

Table 8: summary of river and sea flood risk to the natural and historic environment in the

Thames RBD

Risk to the natural and historic Total in Medium \/=1aY
environment RBD risk low risk
Number of EU designated bathing | 10 1 0 0 0
waters within 50 metres (m)

Number of Environmental 391 33 20 42 48
Permitting Regulations (EPR)

installations within 50m

Area of Special Area of 20,566 398 275 57 0.2
Conservation (SAC) within area

(ha)

Area of Special Protection Area 47,667 10,481 | 186 3,912 | 210
(SPA) within area (ha)

Area of Ramsar site within area 22,956 10,023 | 69.5 4,643 | 2105
(ha)

Area of World Heritage Site within | 4,262.8 266.3 | 78.9 30.1 122.15
area (ha)

Area of Site of Special Scientific 70,522 12,516 |1,278 5,235 | 763
Interest (SSSI) within area (ha)

Area of parks and gardens within 43,537.6 |1,279 |932 333 312
area (ha)

Area of scheduled ancient 6,336 400 458 404 71
monument within area (ha)

Number of listed buildings within 77,153 1,118 | 2,381 1,588 | 2,684
area

Number of licensed water 3,854 736 266 200 215

abstractions within the area

46



Some of the environmentally designated sites at risk in the RBD are reliant on flooding to
some degree to maintain their protected features such as a wetland.

There is one EU designated bathing waters site in this RBD in an area of high risk of
flooding from rivers and the sea due to its fundamental features.

There are 391 Environmental Permitting Regulations (EPR) installations in the RBD. Of
these:

1 36.6% are in areas at risk of flooding from rivers and the sea
1 8.4% are in areas at high risk of flooding
There are 20,566 hectares of Special Area of Conservation (SAC) in the RBD. Of these:
1 3.5% are in areas at risk of flooding from rivers and the sea
1 1.9% are in areas at high risk of flooding
There are 47,667 hectares of Special Protection Area (SPA) in the RBD. Of these:
1 31% are in areas at risk of flooding from rivers and the sea
1 22% are in areas at high risk of flooding
There are 22,956 hectares of Ramsar sites in the RBD. Of these:
1 65% are in areas at risk of flooding from rivers and the sea
1 43% are in areas at high risk of flooding
There are 4,262.8 hectares of World Heritage Site in the RBD. Of these:
1 11.7% are in areas at risk of flooding from rivers and the sea

1 6.2% are in areas at high risk of flooding

There are 70,522 hectares of Site of Special Scientific Interest (SSSI) in the RBD. Of
these:

1 28% are in areas at risk of flooding from rivers and the sea
1 17.7% are in areas at high risk of flooding
There are 43,537.6 hectares of parks and gardens in the RBD. Of these:
1 6.5% are in areas at risk of flooding from rivers and the sea
1 2.9% are in areas at high risk of flooding
There are 6,336 hectares of scheduled ancient monument in the RBD. Of these:
1 21% are in areas at risk of flooding from rivers and the sea
1 6.3% are in areas at high risk of flooding
There are 77,153 listed buildings in the RBD. Of these:

1 8.77% are in areas at risk of flooding from rivers and the sea
1 1.4% are in areas at high risk of flooding

47



There are 3,854 licensed water abstractions in the RBD. Of these:

1 36.8% are in areas at risk of flooding from rivers and the sea
1 19.1% are in areas at high risk of flooding

Table 9: shows the summary of surface water flood risk to people in the Thames RBD

Risk to people

Total in RBD High risk | Medium risk Low risk

Number of people in RBD | 15,795,924 | 259,636 | 386,199 1,750,601

Number of services 95,490 1,048 1,506 7,243

There are 15,795,924 people in the RBD. Of these:

1 15.2% are in areas at risk of flooding from surface water
1 1.6% are in areas at high risk of flooding

There are 95,490 services in the RBD. Of these:

1 10.26% are in areas at risk of flooding from surface water
1 1.1% are in areas at high risk

Table 10: shows the summary of surface water flood risk to economic activity in the
Thames RBD

Risk to economic activity Total in

RBD
Number of non-residential 585,572 10,890 16,319 71,837
properties
Number of airports 8 7 0 1
Length of road (kilometres (km)) 3,095 141.6 139.5 414.5
Length of railway (km) 3,177 254.2 233.8 489.5
Agricultural land (hectares (ha)) 1,013,747 19,941 15,023.5 58,217

There are 585,572 non-residential properties in the RBD. Of these:

1 16.9% are in areas at risk of flooding from surface water
1 1.8% are in areas at high risk of flooding

There are 8 airports in the RBD. Of these:

1 8 airports (100%) are in areas at risk of flooding from surface water
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1 87.5% are in areas at high risk of flooding

There are 3,095 km of roads in the RBD. Of these:

1 22.5% are in areas at risk of flooding from surface water
1 4.6% are in areas at high risk of flooding

There are 3,177 km of railways in the RBD. Of these:

1 30.8% are in areas at risk of flooding from surface water

1 8% are in areas at high risk of flooding

There are 1,013,747 hectares of agricultural land in the RBD. Of these:

1 9.2% are in areas at risk of flooding from surface water

1 2% are in areas at high risk of flooding

Table 11: shows the summary of surface water flood risk to the natural and historic
environment in the Thames RBD

Risk to the natural and historic Total in Medium  Low
environment RBD

Number of EU designated bathing waters 10 1 0 1
within 50 metres (m)

Number of Environmental Permitting 391 165 84 79
Regulations (EPR) installations within 50m

Area of Special Area of Conservation 20,566 297.5 189.9 963.2
(SAC) within area (ha)

Area of Special Protection Area (SPA) 47,667 248.7 273.94 1,477.6
within area (ha)

Area of Ramsar site within area (ha) 22,956 120.5 160.1 901.5
Area of World Heritage Site within area (ha) | 4,262.8 4.9 17.5 139
Area of Site of Special Scientific Interest 70,522 1,166.2 |911.7 3,925.1
(SSSI) within area (ha)

Area of parks and gardens within area (ha) |43,537.6 |1,006.1 |689.7 2,952.8
Area of scheduled ancient monument 6,336 100 75.1 318.9

within area (ha)
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Risk to the natural and historic Total in High Medium

environment RBD
Number of listed buildings within area 77,153 844 774 3,239
Number of licensed water abstractions 3,854 420 162 625

within the area

There are 10 EU designated bathing waters in this RBD. Of these:

1 2 arein areas at risk of flooding from surface water
1 1isin an area at high risk of flooding

There are 391 Environmental Permitting Regulations (EPR) installations in the RBD. Of
these:

1 84% are in areas at risk of flooding from surface water
1 42.2% are in areas at high risk of flooding

There are 20,566 hectares of Special Area of Conservation (SAC) in the RBD. Of these:

1 7% are in areas at risk of flooding from surface water
1 1.4% are in areas at high risk of flooding

There are 47,667 hectares of Special Protection Area (SPA) in the RBD. Of these:

1 4.2% are in areas at risk of flooding from surface water
1 0.5% are in areas at high risk of flooding

There are 22,956 hectares of Ramsar sites in the RBD. Of these:

1 5.1% are in areas at risk of flooding from surface water
1 0.5% are in areas at high risk of flooding

There are 4,262.8 hectares of World Heritage Site in the RBD. Of these:

1 3.8% are in areas at risk of flooding from surface water
1 0.1% are in areas at high risk of flooding

There are 70,522 hectares of Site of Special Scientific Interest (SSSI) in the RBD. Of
these:

1 8.5% are in areas at risk of flooding from surface water
1 1.6% are in areas at high risk of flooding

There are 43,537.6 hectares of parks and gardens in the RBD. Of these:

1 10.6% are in areas at risk of flooding from surface water
1 2.3% are in areas at high risk of flooding
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There are 6,336 hectares of scheduled ancient monument in the RBD. Of these:

1 7.8% are in areas at risk of flooding from surface water
1 1.6% are in areas at high risk of flooding

There are 77,153 listed buildings in the RBD. Of these:

1 6.3% are in areas at risk of flooding from surface water
1 1.1% are in areas at high risk of flooding

There are 3,854 licensed water abstractions in the RBD. Of these:

1 31.3% are in areas at risk of flooding from surface water
1 10.9% are in areas at high risk of flooding

Second cycle flood risk summary

This FRMP sets out the way in which the Environment Agency will manage flood risk for
the next 6 years. As an RBD we, the Environment Agency and associated Lead Local
Flood Authorities (LLFAS), have proposed measures to seek and embed the use of new
approaches and work collaboratively with our partners to achieve wider environmental
outcomes and benefits.

The Flood Risk Areas (FRA) highlighted are areas of the highest risk and the Environment
Agency have used these to identify and enable us to target our effort in the areas where
there will be the most impact. Based on this information, it is concluded that the
Environment Agency should take further action to reduce the likelihood of flooding and the
Impact it can have on people, the economy and the environment both now and in the
future.

The RMAs responsible within the FRMP have a considerable challenge to work with the
general public to change their perceptions of flood risk, mitigation and resilience. Together,
we need to create a more holistic approach to deliver flood risk management. Successful
delivery will be dependent on many partners working together to achieve our overall goal
which is the sustainable management of flood risk in the Thames RBD.

Second cycle objectives and measures

A full list of the objectives is in the Part A of the National Overview of Flood Risk
Management in England for Second Cycle Flood Risk Management Plans (FRMPSs).

In developing the FRMP, the Risk Management Authorities (RMAS) have:

9 drawn conclusions from the hazard and risk maps and other sources of information -
this helps us all to understand the risks or opportunities

9 taken account of the likely impact of climate change on the occurrence of floods
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1 selected appropriate objectives from the national list to reduce the adverse
consequences of flooding for human health, economic activity and the environment
(including cultural heritage), and reduce the likelihood of flooding

1 identified the likely approach (the measures) to achieve these objectives using the
categories: preparing, preventing, protecting and recovery and review

Some measures have an implementation status of dot startedd This will be because
funding is not yet in place or it is due to start later in the planning cycle.

Measures differ in terms of environmental outcomes, and this will be monitored through
FPE.

Not all measures in the FRMPs have secured funding and so they will not definitely be
implemented. For some of these measures, RMAs can apply for Grant-in-Aid to help pay
for the work. The Environment Agency administers this funding and allocates it in line with
government policies and priorities.

In determining the proposed measures for the FRMP, the RMAs considered several
different factors. The main ones are outlined in the Part A of the National Overview of
Flood Risk Management in England for Second Cycle FRMPs.

Finding the second cycle measures

For this second cycle of flood risk management planning, the Environment Agency has
developed a new interactive mapping tool called Flood Plan Explorer. You can use this
tool to discover information about all the measures proposed as part of this plan. You can
find out:

where the measure is

a description of the measure and what it is aiming to achieve
which objectives the measure will help to achieve

who is responsible for implementing the measure

when the measure is planned to be implemented
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National level objectives and measures

There are some measures applicable to every Flood Risk Area (FRA) in England. The
Environment Agency will seek to implement these national-level measures as part of its
routine work as a Risk Management Authority. The Environment Agency is responsible for
the national-level measures that apply to every FRA for main rivers and the sea.

LLFAs are responsible for the national-level measures that apply to every FRA for surface
water. Some of these measures are statutory (the work is required by law) and others are
optional. LLFAs implement their work in different ways depending on local priorities and
resources.
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LLFA websites and their local flood risk management strategies have more information
about how they carry out their work.

You can find information about each of these measures in the Flood Plan Explorer tool.

It should be noted that the national level objectives and measures described above apply
to the whole of the Thames RBD area, including those areas outside of the identified
FRAs.

River Basin District level objectives and
measures

There are eight measures applicable to managing flood risk in the Thames River Basin
District (RBD) or apply to areas within the RBD. This is 1.4% of the total number of
measures in this FRMP. These measures have been developed in addition to the specific
FRA measures. You can find information about all the measures which apply to the wider
Thames RBD in the interactive mapping tool - Flood Plan Explorer.

West Northamptonshire-wide measures that apply to the area of West-Northamptonshire
that is in the Thames RBD have been included in the Anglian RBD FRMP.

Gloucestershire-wide measures that apply to the area of Gloucestershire that is in the
Thames RBD have been included in the Severn RBD FRMP.

It should be noted that the RBD level objectives and measures described above apply to
the whole of the Thames RBD area, including those areas outside of the identified FRASs.

FRA level objectives and measures

There are 504 measures applicable to managing flood risk in the nationally identified Flood

Risk Areas (FRAS) in the Thames RBD. This is 94% of the total number of measures in

this Thames FRMP. The full list of FRAs in the Thames RBD can be found in the

introduction of this plan. More information on how FRAs were identified can be found in

theoPart A: Nati onal Overview of Flood Risk Matl
Cycl e FE FBIFRA®are described below.

In addition to the measures developed for the FRAs, measures have also been produced
for areas covering a wider geographic area (the whole Thames River Basin), these
measures have been put forward at the discretion of the Environment Agency as River
Basin District measures.
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The Byfleet and Weybridge Rivers and Sea
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Figure 7: Map showing the Byfleet and Weybridge Flood Risk Area Boundary and its
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The Byfleet and Weybridge Rivers and Sea Flood Risk Area (RS FRA) is in the South East
of the country and to the centre of the Thames RBD. This RS FRA will be reported solely
by the Thames RBD. The Byfleet and Weybridge RS FRA has been identified as a FRA
because the risk of flooding from main rivers is significant nationally for people, the
economy or the environment (including cultural heritage).

The Byfleet and Weybridge RS FRA was not identified in 2011 for the first cycle of Flood
Risk Management Plans (FRMPs).

The Byfleet and Weybridge RS FRA is in the boundaries of several local authorities:

1 Woking Borough Council

1 Elmbridge Borough Council
1 Runnymede Borough council
1 Spelthorne Borough Council

The Environment Agency leads on the development and delivery of the FRMP for this FRA
as the responsible authority for managing flood risk from main rivers and the sea.

The Risk Management Authorities (RMAS) operating in the Byfleet and Weybridge FRA
include:

1 Environment Agency

1 Lead Local Flood Authority (LLFA) - Surrey County Council

1 Four district councils - Woking Borough Council, EImbridge Borough Council,
Runnymede Borough council, Spelthorne Borough council

Regional flood and coastal committee - Thames

Two Highways Authorities - National Highways and Surrey County Council
Water and sewerage company - Thames Water

Department of Communities and Local Government through local planning
authorities
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Topography, geology, hydrogeology, land use

The topography of the FRA is strongly influenced by its underlying geomorphology. In the
South East of England, there are 3 main types of underground rock (geology) that can
impact permeability and infiltration rates. The underlying geology in Byfleet and Weybridge
is sand. The porosity of sand is high, which can result in high infiltration rates. A section
towards the north-east of Weybridge is made up from silt and clay. The porosity of clay is
low, which can result in slow infiltration rates and increased surface water run-off. In an
urban area, this can exacerbate the potential issues for surface water flooding.

Byfleet tends to slope towards the River Wey to the east of the town. Weybridge slopes
towards the west where the River Wey is, and north towards the Thames.

The FRA is a heavily populated urban area on the outskirts of London. It is therefore
subject to considerable development pressures.

55



Key urban areas include:

1 Byfleet
Weybridge
Hamhaugh Island
Pharaohs Island

E e

Partnership working

The Environment Agency is working collaboratively with other RMAs and partners. This is
through the Surrey Nature Partnership hosted by Wey Landscape Partnership and Wey
Catchment Partnership hosted by Surrey Wildlife Trust. It is made up of a group of
organisations working together through a Catchment Based Approach (CaBA). This is to
better understand the catchment and develop joint plans to improve the health of the local
water environment. A better understanding of the catchment, the ideas and commitment of
our partners makes it more likely that the issues identified can be collaboratively resolved.

For information on how risk from other sources will be managed, this chapter should be
read in conjunction with other sections of this plan as well as the Surrey Local Flood Risk
Management (LFRM) Strateqgy 2017.

Current flood risk

The primary source of flood risk within this FRA is from main river. The River Wey and the
River Thames are the main rivers of importance in the Byfleet and Weybridge Rivers and
Sea FRA. The Addlestone Bourne also enters the FRA to the west of Weybridge, where it
meets the River Wey.

The River Wey flows from the south to the north through Byfleet and Weybridge meeting
the River Thames at Hamhaugh and Lock islands. The River Wey and Wey Navigation are
located to the east of Weybridge. They have their confluence with the Thames, north of
the town centre. In some areas, the Navigation is an artificial channel managed by the
National Trust which bypass sections of rivers. The Wey is described as heavily modified,
where some stretches have been straightened to take Navigation traffic. Most of the River
Wey typically flows in open channels. The Thames flows in an easterly direction, north of
Weybridge.

Historically, flooding events have affected the FRA, but since 2015 there has not been any
significant flooding. A significant event is when 20 or more properties were affected by
flooding.

Fluvial flood risk: description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps, which
were developed and published for England by the Environment Agency. The data below
only highlights features that are present within the FRA. Residential streets which would
also be at risk of flooding are not included in the assessment, which could have an impact
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at a local and wider level. The length of the road or railway that is flooded provides only
part of the consideration of flood risk to transport networks. The duration of flooding also
needs to be considered, as this will determine the length of time during which routes or
services could be expected to be closed or restricted. The flood risks can be viewed on a
mapping tool which shows the potential risk and impacts of flooding in the Flood Risk
Areas. This data is static, with the information derived using existing data and risk
assessment information compiled within the preliminary flood risk assessments (PERAS)
and published in December 2019.

The flood hazard and risk maps show that in the Byfleet and Weybridge Rivers and Sea
FRA, 7,669 people (79%) are in areas at risk of flooding from main river. Of these people,
15.3% are in areas of high risk. There are also services that have been built within FRASs.
There are 12 services (16%) that are in areas at risk of flooding from the main river.

Also shown to be at risk of flooding from main rivers in Byfleet and Weybridge:

1 227 non-residential properties (70%)

a small proportion of the railway (4%)

A large proportion (81%) of agricultural land
A large proportion of listed buildings (91%)
56.5% of the Parks/Gardens

61.7% of Scheduled Ancient Monuments
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Conclusions based on risk statistics

Based on this information, RMAs have concluded that further steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the
FRA. An example of this is the Thames Valley Flood Scheme. The Environment Agency is
working in partnership to investigate options to reduce flood risk at a catchment scale
across the Thames Valley. This approach will help to manage the increasing impacts of
climate change, as well as protect communities and business that remain at risk.

Taking further action to reduce risk will require an additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically
justified options.

How the risk is currently managed

Fluvial flood risk within the Byfleet and Weybridge FRA is currently managed through a
series of approaches, including:

1 development planning and adaptation
1 flood risk assets

9 flood warning systems

1 flood risk modelling
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In Surrey, the Environment Agency are part of the Surrey Flood Risk Partnership Board, a
working group which aims to implement a joined-up approach to flood risk reduction.

The Environment Agency has temporary flood barrier plans in place nationwide.
Temporary flood barriers offer a practical method of reducing the impact of flooding during
smaller/more frequent floods, for instance in areas with a chance of flooding of up to 3.3%
each year. Our ability to forecast flooding and/or the availability of such barriers at national
level may hinder our ability to deploy the barriers.

The Environment Agency is working in partnership with Woking Borough Council and
Surrey County Council to plan a scheme to reduce the risk of flooding, present and future,
to the Sanway-Byfleet and Brooklands areas.

To reduce flood risk from the River Thames, the Environment Agency are committed to
working closely with partners and stakeholders to design the River Thames Scheme, to
provide the most benefit to communities. The scheme is expected to reduce flood risk to
communities including 11,000 homes and 1,600 businesses in Surrey and south-west
London. Road, rail, power and water networks are also expected to be more resilient
throughout the scheme footprint.

The Environment Agency uses flood modelling to understand the risk of flooding at a local
and a national level. The Environment Agency is constantly reviewing its local modelling
programme to ensure its flood models use a range of information including various climate
change scenarios to help make them as reliable as possible.

The Byfleet and Weybridge FRA is covered by the Environment Agency flood warning
service, for both alerts and warnings. The service aims to provide advance warning to
people of the risk of flooding from rivers, the sea and groundwater.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will cause river flow levels
to increase.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Objectives and measures for the Byfleet and Weybridge FRA

Measures have been developed which apply specifically to the Byfleet and Weybridge
FRA. The measures created as part of the FRMPs are part of a strategic 6-year plan,
which is reviewed annually. These measures describe short-term strategic actions, but do
not make up all the flood risk management work being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
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measures covering a wider geographic area (Thames River Basin) but which also apply to
the Byfleet and Weybridge FRA.

You can find information about all the measures that apply to the Byfleet and Weybridge
FRA in the interactive mapping tool, Flood Plan Explorer. This includes information about
which national objectives each measure helps to achieve.
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Figure 8: Map showing the Canvey Island Flood Risk Area Boundary and its location in

England
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Canvey Island Surface Water (SW) Flood Risk Area (FRA) is in the South East of the
country and to the north-east of the Thames RBD. This FRA falls across the Thames and
Anglian RBDs and can be found in both plans.

The Canvey Island SW FRA has been identified as a FRA because the risk of flooding
from surface water is significant nationally for people, the economy or the environment
(including cultural heritage).

This helps to assess which areas are, nationally, the most significantly affected by
flooding. Areas within this Flood Risk Management Plan (FRMP) can be classified as an
area at risk fr (RB)oadRi6VSeurrsf g&8nmHdo M&Epedestingdish the risk,
but this does not negate other types of flood risk. The main source of flood risk in this FRA
is surface water, but there is also a risk from coastal, fluvial (river) and groundwater
flooding.

The Canvey Island FRA was not identified in the first cycle of FRMPs (2011) but was later
identified in the Preliminary Flood Risk Assessment (PFRA) (2017) as an area with
significant risk of flooding from the Coast, Main River and Surface Water.

The Canvey Island FRA sits within Castle Point District Council in the administrative area
of Essex County Council (ECC). ECC is the Lead Local Flood Authority (LLFA)
responsible for the district of Castle Point. ECC will take the lead on developing and
delivering the FRMP measures in this area.

The Risk Management Authorities (RMAS) operating in this FRA include:

Environment Agency

Lead Local Flood Authority (LLFA): Essex County Council

District Council: Castle Point District Council

Regional Flood and Coastal Committee (RFCC): East Anglia RFCC

Three Highways Authorities: Essex Highways, Transport for London is the highway
authority for all Greater London Authority roads (under the Highways Act

1980) and National Highways manage major motorways

Water and sewerage company: Anglian Water

1 Department of Communities and Local Government through local planning
authorities
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Environmental designations

The areas that hold environmental conservation designations located within this FRA are:

1 Harlow Woods (Site of Special Scientific Interest)
1 Parndon Wood (Local Nature Reserve)
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Topography, geology, hydrogeology, land use

Canvey Island is the largest town in Castle Point with a population of around 40,000

people.lthast he boroughds | argest town centre and |
(Charfleets Industrial Estate). The Island has a healthcare centre, two secondary schools,

a vocational college and the Waterside Farm Leisure Centre.

There are significant levels of commuting off the Island and many residents rely on private
cars to access jobs and services. East-west routes across the Island are heavily
congested, and there are only two single carriageway routes on and off the Island which
converge at a single junction (Waterside Farm) resulting in significant peak time
congestion. It is therefore an aspiration of the District Council to provide a third access to
the district in order to provide resilience to the road network. The Council also seeks to
complete an extension to Roscommon Way (Phase 3), from Haven Road to Western
Esplanade to provide an alternative east-west route on the island, alleviating congestion
on Long Road and Somnes Avenue.

Canvey Island has two port facilities, Oikos and Calor Gas. Both are registered as upper
tier Control of Major Accident Hazards (COMAH) Installations and are of national
significance. Due to their proximity to the resident population, there are constraints on
development, with defined consultation zones around these sites.

The western part of Canvey Island is largely undeveloped and covered by environmental
designations. These include:

91 the Holehaven Creek Site of Special Scientific Interest (SSSI)

1 Canvey Wick SSSI

1 Local Wildlife Sites (LoWS)

1 the Greater Thames Marshes Nature Improvement Area (NIA). The area is covered
by the Metropolitan Green Belt and Tidal Flood constraints

The Castle Point Local Plan (2018 i 2033) seeks to provide about 5,300 homes, of which
900 have been completed or have planning permission. Of the strategic allocations in the
Plan, some 1,150 are on brownfield sites in urban areas, and around 2,750 outside urban
areas, of which 1,300 homes are on Canvey Island, on primarily Green Belt land. The Plan
allocates some 24 hectares (ha) of new employment land. 20.2ha of this is allocated at
Charfleets Industrial Estate and Northwick Road.

The underlying geology within the FRA is mostly clay. The porosity of clay is low, which
can result in reduced infiltration rates and increased surface water run-off. In urban areas,
this can exacerbate potential issues related to surface water flooding.

As the Highways Authority, Essex County Council are responsible for maintaining an
effective highway drainage system including kerbs, road gullies and pipes which connect
road gullies to the trunk sewers and soakaways. The water and sewerage company, in this
case Anglian Water, is responsible for maintaining the trunk network, including sewers
(mixture of combined and separated), manholes, pumping stations and outfalls.
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Current flood risk

Surface water flood risk

The main source of flood risk within this FRA is from surface water. Surface water flooding
occurs when high intensity rainfall (often of short duration) is unable to infiltrate into the
ground, or exceeds the capacity of local drainage networks, causing water to flow
overland.

The Canvey Island SW FRA has been identified as being at significant risk of flooding due
to the relatively flat topography of the area and location within a river valley. This
topography, in addition to impermeable urban land cover, can cause surface water
ponding and run-off. Roads can convey water as a secondary channel within a flood event
and flooding tends to be centred in areas where sewer and fluvial flood risk are also likely.

The information below has been calculated using Flood Risk and Hazard maps.

These were developed and published for England by the Environment Agency. The data
below only highlights features that are present within the FRA. Residential streets that
would also be at risk of flooding are not included in the assessment. This could have an
impact at local and wider level. The length of the road or railway that is flooded is only part
of the consideration of flood risk to transport networks. The duration of flooding also needs
to be considered, as this will determine the length of time during which routes or services
could be expected to be closed or restricted. The flood risks can be viewed on a mapping
tool which shows the potential risk and impacts of flooding in the Flood Risk Areas. This
data is static, with the information derived using existing data and risk assessment
information compiled within the preliminary flood risk assessments (PERASs) and published
in December 2019.

The flood hazard and risk maps show that in the Canvey Island FRA, some 10,082 of the
39,401 people live in areas at risk of flooding from surface water, of these 5% are
considered high risk.

Also shown to be at risk of flooding from surface water in Canvey Island SW FRA are:

1 461 non-residential properties

~16.32 ha of agricultural land, of which around 2.72 ha is at high risk
small areas of Special Protection Area (SPA)

small areas of Scheduled Ancient Monument

small areas of Sites of Special Scientific Interest (SSSI)

small areas of Ramsar sites
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Conclusions based on risk statistics

It is clear from the above, that flooding within the Canvey Island SW FRA is a complex
system with many differing factors impacting the flood risk. 39,401 people living in the
Canvey Island SW FRA are at risk from surface water flooding. Based on this information,
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further steps should be taken to reduce the likelihood of flooding and the impact it can
have on people, the economy and the environment, both now and in the future.

Historic flood events (201571 present)

Before the second cycle of the FRMPs, it is worth noting that Canvey Island has
experienced widespread surface water flooding which affected up to 1000 properties
(2014). Although the Lead Local Flood Authority (LLFA) has not seen any events of this
magnitude in the period 2015-present, isolated incidents of local highway flooding continue
to occur. Standing water on the highway often threatens to flood properties as vehicles
pass through and create bow waves.

The underlying geology within the FRA is mostly clay. The porosity of clay is low, which
can result in reduced infiltration rates and increased surface water run-off. Gradients within
the drainage system on Canvey Island are also minimal, which can cause water difficulty
in draining away from street level to the pumping stations. There are many known defects
within privately owned culverts, linked to historic development and poor service
installations. In urban areas, this can exacerbate potential issues related to surface water
flooding.

How the risk is currently managed

Surface water flood risk within the Canvey Island SW FRA is currently managed through a
series of approaches. These include development planning and adaptation, sustainable
drainage systems, maintenance and flood awareness.

Essex County Council lead the management of surface water flood risk, in collaboration
with other RMAs and stakeholders. These include:

1 the Environment Agency

1 Anglian Water

1 Essex Highways

1 Castle Point Borough Council

Critical Drainage Areas

A Critical Drainage Area (CDA) is defined as a discrete geographic area (usually a
hydrological catchment) where multiple or interlinked sources of flood risk cause flooding
during a severe rainfall event, affecting people, property, or local infrastructure.

The South Essex Surface Water Management Plan (SWMP) (2012) and associated

SWMP update (2018) identifies 2 CDAG6s within
be prioritised by the LLFA for targeting potential flood risk management measures, as

outlined in the SWMP Action Plan (2018):
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Table1l22.Resi dent i al Properties at Risk within CDA®s (

CDA Ref. CDA Name Residential People at risk
properties at risk
(Greater than 0.1m
internal flooding in

areas with a chance
of flooding of 1%
each year))

NCAST_002 North Canvey | 75 176
Island
NCAST_003 Leighbeck 14 33

Flood risk asset management

As a LLFA, Essex County Council have a duty to maintain a register of assets that are

likely to have an impact on flood risk in the County. This is publicly available on request.

Essex County Council have 10,176 records on its register to date. It also has in policy for
designating assets, although t htmeefcomgiing no o0d
this report (May 2021).

Any capital flood management schemes delivered by Essex County Council are subject to
third party maintenance agreements. The assets are added to the register and maintained
through an annual inspection regime to ensure the condition of assets is reasonably
maintained.

Measures implemented to reduce flood risk

Under the Flood and Water Management Act 2010 and Flood Risk Regulations 2009, as a
LLFA, Essex County Council is required to carry out statutory and partnership roles. These
roles could be considered measures to reduce flood risk.

The roles include the need to:

1 oversee local flood risk such as groundwater flooding, surface water run-off and
ordinary watercourses

prepare and maintain a strategy for local flood risk management

maintain a register of assets. These are physical features that influence flooding
look into flooding incidents and make the results from these investigations public
play a lead role in emergency planning and recovery after a flood event
commission works to manage flood risk from surface runoff or groundwater
requesti nf or mati on from any person in connectd.i
coastal erosion risk management functions

give permission for any changes to ordinary watercourses

record, investigate and publish reports on floods in the county
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1 manage any assets and features which have an impact on flood risk so they cannot
be removed or replaced without permission

1 work with organisations such as the Environment Agency and water companies to
develop a local flood risk management strategy for managing surface runoff,
groundwater and ordinary watercourses throughout Essex

1 make sure that any developments/projects drain run-off water in a way which does
not increase the risk of flooding anywhere else

1 manage surface water flooding. This includes flooding from rainfall run-off from
surfaces such as roads, roofs, and patios

1 respond to major planning applications in relation to sustainable drainage systems

Essex County Council has also provided a successful Property Flood Resilience Grant for
individual homeowners and a Flood Capital Programme for wider flood alleviation
schemes.

There is a strong partnership between flood RMAs working on Canvey Island. Since the
2014 flood event, a Multi-Agency Partnership (MAP) has evolved, previously chaired by
ECC and subsequently the CEO of Castle Point BC. A 6-point plan was put together. This
plan included requirements for more maintenance and investment for existing
infrastructure and improvements, and a resilient community programme with continued
Property Level Flood Protection Grants.

Essex Highways, Anglian Water and the Environment Agency have taken special
measures to provide more services and improvements for Canvey Island. The Action List
includes additional gully maintenance, surface water drainage scheme appraisals and
delivery, pumping station upgrades and additional inspection of private systems. Property
Flood Resilience Grant uptake on Canvey Island continues to be high in concentration in
relation to the rest of Essex County with over 100 installations since the scheme began in
2015.

A O0Make Rain Happy6 pilot scheme on Pa.ltiks Aven
hoped to provide a template for local street level improvements which could help improve

the existing flood situation. The scheme makes space for water within reto-fitted

Sustainable Drainage Systems (SuDS) including rain gardens, filter strips and swales.

In 2021 it was also announced that Canvey Island would form part of the two-year Building
Resilience in Flood Disadvantaged Communities (BRIC) project. This is designed to build
networks between individuals, community organisations, NGOs and public authorities in
the UK and France, to find better ways to tackle flooding and test flood risk management.

SuDS are used to mitigate the impact of new development on flood risk and water
pollution, while providing additional benefits such as amenity and biodiversity net gains.
Examples of SuDS features include swales, rain gardens and detention basins but can
also include engineered solutions, such as vortex separators, permeable paving and flow
control devices as part of a scheme.
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When assessing a new development site, the LLFA will look to mitigate any negative
impacts that a development may have on the surrounding environment. However, where
necessary, as indicated by the SWMP documents, CDAs and any other surface water
flood mapping, the LLFA may also request that existing flood risk issues are considered as
part of the application process. Where possible, Essex County Council would like to
negotiate with the developer to deliver flood risk improvement schemes as part of the new
development.

While the LLFA is not currently statutory consultee on minor planning applications
recommendations are still given to the Local Planning Authorities that the principles of the
Essex SuDS Design Guide are implemented on smaller sites to ensure that the cumulative
effect of multiple smaller developments do not lead to a significant increase in downstream
flood risk.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will increase the load on
sewerage capacity and increase run off on impermeable surfaces.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Essex Green Infrastructure Strategy

Essex County Council have published the Essex Green Infrastructure Strategy (2020)
setting out its Green Infrastructure (GI) ambitions. This defines the different types of Gl
across Greater Essex and aims to encourage stakeholder collaboration and a coordinated
approach to delivering and managing a Gl network across Essex.

The GI covers 782 km2 or 21% of Greater Essex. There is a wide and varied amount of
green space in Greater Essex that represents a Gl network of green, blue and sometimes
brown components. These lie within and between towns and villages and can cross local
authority areas. Green Spaces are any vegetated areas of land or water within, or
adjoining, an urban area. The types of green space (both publicly accessible and non-
accessible) covers 49% of the Castle Point authority area. Of their total green space, 9%
(4.1km2) is blue infrastructure of ponds, lakes and reservoirs, and coastal features, and
10% (4km2) of natural and semi natural open green space.

Castl e Pointds eanestoguppodg thdThamed Gattway South Essex
Green Grid Strategy by focusing on the amenity and biodiversity benefits of Gl and its
potential to reduce pollution. It proposes working in partnerships to extend the Gl network
through multi-functional projects that encourage existing habitats to be managed and
enhanced, and new ones to be created. It aims to provide links to the Greater Thames
Marshes Nature Improvement Area for people and wildlife, to support species migration.

These projects will focus on:
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1 preserving and enhancing ecological and heritage assets and nature conservation
areas

a net increase in biodiversity through priority habitats and species

managing and reducing pollution to air, water and soill

managing flood waters consistent with their Local Plan policy 6

recreational benefits and access to coast

= =4 -4

The South Essex Green and Blue Infrastructure Study (2020) sets a vision for an
integrated green and blue infrastructure network across South Essex. It provides high-
level objectives, strategic opportunities, and policies driven by a coordinated approach.

The vision is for one single park system to be created which encompasses all of South
Essex and comprises 5 project areas. One of these is Central Marshlands, which includes
Canvey Island and Canvey Wick, a designated SSSI at the site of the partially built and
abandoned oil refinery. The Central Marshlands is situated in the heart of South Essexand
Is a rich zone of habitats, flood alleviation, watercourses and reclaimed industrial sites.
Juxtoposing and joining up designated habitats and iconic heritage sites creates
opportunities for leisure, culture, and passive recreation, while simultaneously providing
flood mitigation and protecting habitats.

This vast marshland is already being created through the Turning the Tide: The South
Essex Marshland Landscape Partnership scheme (2011), produced by Essex County
Council. Connectivity will be key to bringing this vast landscape together, which spans
numerous local authorities. Habitats will be seamlessly linked and provide adequate space
for restoration. At the same time, a plan will be prepared to encourage better access for
people in appropriate areas. Central Marshlands offers a green and blue infrastructure
solution that enhances current flood defence proposals, provides flood storage,
complements and improves existing habitat sites, and aligns with developing coastal path
plans. Castle Point is also promoting the regeneration of Canvey seafront area, protection
and improvements to Canvey Wick, including public access and environmental flood
management, and the regeneration of Hadleigh Town Centre.

Through good design - in both existing GI and in new GI, created as part of the wider
landscape - Gl network can help make areas less vulnerable to flood risk and improve
water management. It can also help ensure development does not increase flood risk to
third parties.

This is achieved through G| @nportant role in delivering:

1 sustainable drainage

drought mitigation

flood and water stress reduction

opportunities for attenuation or infiltration that can help recharge Aquifers
retained water levels in watercourses or other blue infrastructure features
increased water quality through limiting diffuse pollution in watercourses

= =4 4 —a -9
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Essex Climate Action Commission

The Essex Climate Action Commission (ECAC) was established in 2019 in response to the
challenges of climate change and increased flood risk. It recommends a multifunctional Gl
approach to build resilience into 75% of schemes developed by 2050 to include integrated
water management, Natural Flood Management and Nature based measures. Such
schemes will need to provide biodiversity net gain and open space provision, which will
enhance the aesthetic, amenity value and safe public access. These designs should draw
on national and local best practice guidance and must comply with requirements set out in
the Essex SuDS Guide and national policy. Gl should be integral to all stages of the
planning process and can play an important part in place-making and place-keeping.

One of the agreed actions of the ECAC is to address the resilience of Essex to extreme
weather and flooding. A key focus throughout is land use and Gl.

The formal remit of the ECAC is:

1. Year one: identify ways in which Essex County Council can mitigate the effects of
climate change, improve air quality, reduce waste across Essex and increase the
amount of green infrastructure and biodiversity in the county by drawing on in-
house expertise, commissioning research and forming new external partnerships.

2. Year two: explore how to attract investment in natural capital and low carbon
growth. The Commission will be provided with regular updates on the status of the
year one recommendations so that it can monitor progress.

Emerging recommendations from the ECAC will Essex County Council to manage the
predicted sea level rise and increased rainfall intensity due to climate change in this area,
and to become more resilient to future flood risk.

Essex County Counci Iwilbe direstly iflueneed by thé emergingF A ,
recommendations of the ECAC.

Objectives and measures for the Canvey Island SW FRA

Measures have been developed which apply specifically to the Canvey Island SW
FRA.The measures created as part of the FRMPs are part of a strategic 6-year plan, which
Is reviewed annually. These measures describe short-term strategic actions, but do not
make up all the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed alongside
measures covering a wider geographic area (Thames River Basin) but that also apply to
the Canvey Island SW FRA.

You can find information about all the measures that apply to the Canvey Island SW FRA
in the interactive mapping tool, Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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The Chatham Surface Water Flood Risk Area
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Figure 9: Map showing the Chatham Flood Risk Area boundary and its location in England
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The Chatham Surface Water (SW) Flood Risk Area (FRA) is in the South East of England
and to the south-east of the Thames RBD. It will be reported solely by the Thames RBD. It
has been identified as a FRA because the risk of flooding from surface water is significant
nationally for people, the economy or the environment (including cultural heritage).

The Chatham Surface Water FRA was not identified in 2011 for the first cycle of Flood
Risk Management Plans (FRMPs).

The main sources of flood risk within the Crawley FRA are surface water and fluvial.

The relevant Lead Local Flood Authority (LLFA) leads on the development and delivery of
the FRMP, as the responsible authority for managing flood risk from surface water.

There are Risk Management Authorities (RMAS) operating in Chatham SW FRA. These
include:

1 Environment Agency

Lead Local Flood Authority (LLFA): Medway Unitary Authority

Unitary District/Borough Council:

Regional Flood and Coastal Committee: Southern RFCC

Two Highways Authorities: National Highways (manage major motorways), Kent
County Councill

Water and sewerage company: Southern Water

Department of Communities and Local Government through local planning
authorities

E

= =

Environmental designations

In the Chatham SW FRA, there are two sites with a special environment designation. Part
of the Tower Hill to Cockham Wood lies within Chatham FRA and is a site of special
scientific interest (SSSI). It sits just at the northern edge of the FRA. A part of the Medway
Estuary and Marshes also sits on the north-east side of the FRA and is also a SSSI. There
are also many designated local wildlife sites and ancient woodlands within the Chatham
FRA.

The full detail of the designations can be found in the Defra Magic map database.

Topography, geology, hydrogeology, land use

Chatham is an urbanised area with dispersed green space. The existing Medway Local
Plan (2003) and the emerging Local Plan characterises the area as important to the
prosperity of the Medway District.

Policies within the Local Plan restrict inappropriate development and ensure that
properties or areas of brownfield land which are vacant or deteriorating are redeveloped
over using the limited greenfield sites within Chatham.
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Medway must significantly boost its supply of housing to meet national standards but it is
important for the area to preserve its green space. It should encourage developers to
promote landscaping, ecology and sustainable drainage within developments to ensure
that there are suitable measures to minimise and mitigate surface water flooding within the
region.

The underlying geology of the catchment is Lewes Nodular Chalk formation and the
Seaford Chalk formation. Part of the Newhaven Chalk formation and the Thanet formation
also sits in the Chatham FRA.

Watercourses

The main watercourse in the Chatham FRA is the river Medway.

There have been flood events attributed to surface water flooding and highway flooding
within the Chatham FRA. The LLFA keeps records of all flood events which occur within
the Medway region. Large events have occurred at Nelson Terrace, Haig Avenue and
Wilson Avenue.

Current flood risk

The main source of flood risk within this FRA is from surface water.

Description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps.

These were developed and published for England by the Environment Agency. The data
below only highlights features that are present in the FRA. Residential streets that would
also be at risk of flooding are not included in the assessment. This could have an impact at
the local and wider level.

The length of the road or railway that is flooded is only part of the consideration of flood
risk to transport networks. The duration of flooding also needs to be considered as this will
determine the length of time during which routes or services could be expected to be
closed or restricted. The flood risks can be viewed on a mapping tool which shows the
potential risk and impacts of flooding in the FRAs. This data is static, with the information
derived using existing data and risk assessment information compiled within the
preliminary flood risk assessments (PERAS) and published in December 2019.

The flood hazard and risk maps show that in the Chatham FRA, 25,703 (16.5%) people
live in areas at risk of flooding from surface water.

Also shown to be at risk of surface water flooding in the Chatham FRA are:

1 71 services (8.3%)
1 1572 non-residential properties (25.8%)
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9 Critical Infrastructure: 5.32 km of railway (25.7%), 0.43 km of motorways, primary
and trunk routes, as classified by National Highways (16.7%). Disruption to
transport routes as a result of flood risk can have an impact at both local and larger
scales. The lengths of road or railway at risk only provide part of the picture of
transport network flood risk, as the duration of possible flooding has wider
implications due to closure or restriction of routes or services

1 98.82 hectares of agricultural land (12.1%)

1 Natural environment: 1 Environmental Permitting Regulation installation (100%,
18.3 hectares of Sites of Special Scientific Interest (SSSI) (51%), 0.04 hectares of
parks and gardens (4%)

1 Historic environment: 4.99 hectares of Scheduled Ancient Monument (10.1%) and
56 listed buildings (11.4%)

1 2 licensed water abstraction sites (50%)

Conclusions

Based on this information, RMAs have concluded that more steps should be taken to
reduce the likelihood of flooding and its potential impact on the FRA.

Taking further action to reduce risk will require an additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically
justified options.

Surface water flood risk

Surface water flooding happens when heavy rainfall exceeds the capacity of the local
drainage network and water flows over the ground. The Chatham FRA has been identified
as being at risk of flooding due to a combination of factors.

These factors include:

1 impermeable urban land cover

low lying areas that are conducive to surface water ponding
culverted watercourses

kerb and boundary wall heights

ageing drainage infrastructure that is often overwhelmed

= =4 4 A

Due to the complex nature of these factors, it can be very difficult to predict surface water
flooding and gauge precise locations for the risk.

Groundwater flood risk

Groundwater flooding happens when water overflows from the underlying aquifer or flows
from springs at times of surplus and inundates the surrounding area. This tends to occur
after long periods of sustained and high levels of rainfall, and the areas most at risk are
often low-lying where the water table is more likely to be at shallow depth. Groundwater
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flooding is known to occur in areas underlain by major aquifers, although it is increasingly
associated with more localised floodplain sands and gravels. The Defra Magic map
highlights that this area ranges from medium to high groundwater flooding.

How the risk is currently managed

Surface water flood risk within the Chatham SW FRA is currently managed through a
series of approaches, including:

1 development planning and adaptation
1 sustainable drainage systems

f maintenance

1 flood awareness

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will increase the load on
sewerage capacity and increase run off on impermeable surfaces.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Objectives and measures for the Chatham FRA

Measures have been developed that apply specifically to the Chatham FRA. The
measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions but do not make
up all the flood risk management work that is being carried out in the area. There is also a
programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin) but which also apply to
the Chatham FRA.

You can find information about all the measures that apply to the Chatham FRA in the
interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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The Chertsey Rivers and Sea Flood Risk Area
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Figure 10: Map showing the Chertsey Flood Risk Area boundary and its location in England
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The Chertsey Rivers and Sea (RS) Flood Risk Area (FRA) is in the South East of England,
and to the centre of the Thames RBD. It is reported solely by the Thames RBD. The
Chertsey RS FRA has been identified as a FRA because the risk of flooding from main
rivers is significant nationally for people, the economy or the environment (including
cultural heritage).

The Chertsey RS FRA was not identified in 2011 for the first cycle of Flood Risk
Management Plans (FRMPSs).

The Environment Agency leads on the development and delivery of the FRMP for this FRA
as the responsible authority for managing flood risk from main rivers and the sea.

The Chertsey RS FRA is located within Runnymede Borough and Surrey County. The
area covers the main town of Chertsey and an area below the M25 near Runnymede
Hospital.

The Risk Management Authorities (RMA) operating in Chertsey FRA include:

Environment Agency

Lead Local Flood Authority: Surrey County Council

District Council: Runnymede Borough council

Regional Flood and Coastal Committee: Thames

Two Highways Authorities: National Highways and Surrey County council
Water and sewerage company: Thames Water

Department of Communities and Local Government through local planning
authorities
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Topography, geology, hydrogeology, land use

The FRA is mainly flat and ranges from 13.5 metres above ordnance datum (mAOD) in the
west to 12 mAOD in the east towards the River Thames with a sloping section of 19
mMAOD below the M25 to the River Thames.

The topography of the FRA is strongly influenced by its underlying geomorphology. In the
South East of England, there are three main types of underground rock (geology) which
can impact permeability and infiltration rates. The underlying geology in Chertsey is Sand.
The porosity of sand is quite high, which can result in high infiltration rates. The Chertsey
Bourne is a heavily modified river due to it being in an urban setting.

The Chertsey FRA is a heavily populated urban area. It has good transport links being
situated between the M25 and M3. Due to its location and transport links Chertsey is
popular and prone to development.

Partnership working

The Environment Agency is working collaboratively with other RMAs and partners through
the Maidenhead to Teddington Catchment Partnership hosted by Thames21. It is made up
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of a group of organisations who are working together through a catchment-based
approach (CaBA) to better understand the catchment and develop joint plans to improve
the health of the local water environment. A better understanding of the catchment, and
the ideas and commitment of our partners, means we can be confident that together we
can resolve the identified issues.

Across the FRA, the character of the rivers and flow routes vary. The Chertsey Bourne
and Rutherwyk Road Ditch are the main rivers flowing through the area. The River
Thames to the north of the area has a wide floodplain which has an impact on Chertsey.

For information on how risk from other sources will be managed, this chapter should be
read with the other sections of this plan for information as well as the Surrey Local Flood
Risk Management (LFRM) Strateqy 2017.

Current flood risk

The main source of flood risk within the Chertsey RS FRA is from main rivers including the
Chertsey Bourne and its tributaries and the River Thames and its tributaries, for example,
the Abbey River. The Chertsey Bourne is the dominant river within the area but the FRA
will be impacted by the River Thames floodplain.

There are no formal flood defences in the area.

There have been several historic events that have affected the area but no significant
flooding since 2015. A significant event is when 20 or more properties were affected by
flooding.

Fluvial flood risk: description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps. These
were developed and published for England by the Environment Agency.

The data below only highlights features that are present within the FRA. Residential
streets which would also be at risk of flooding are not included in the assessment. This
could have an impact at a local and wider level. The length of the road or railway that is
flooded is only part of the consideration of flood risk to transport networks. The duration of
flooding also needs to be considered as this will determine the length of time when routes
or services could be expected to be closed or restricted. The flood risks can be viewed on
a mapping tool which shows the potential risk and impacts of flooding in the FRAs. This
data is static, with the information derived using existing data and risk assessment
information compiled within the preliminary flood risk assessments (PERAS) and published
in December 2019.

The flood hazard and risk maps show that in the Chertsey FRA 7,904 people (76%) live at
risk of flooding from main rivers. Of these, 12.3% are in areas of high risk. As well as
people living within the floodplain, there are also services that have been built within
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FRAs. There are 76 services in the FRA from Rivers and Sea including 21 services in
areas at risk (27%). Schools and sewage treatment works are examples of services.

Also shown to be at risk of flooding from main rivers in Chertsey FRA are:

1
T
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60.7% of non-residential properties

52.7% of the railway and 80.3% of motorways, primary and trunk routes, as
classified by National Highways

over half of the agricultural land (57%)

just under half (47%) of listed buildings

4% of the Parks/Gardens

there are 9.59 hectares (75.8%) of Scheduled Ancient Monuments at risk of
flooding within the FRA

100% of Sites of Special Scientific Interest (SSSI)

Conclusions based on risk statistics

Based on this information, RMAs have concluded that more steps should be taken to

reduce the likelihood of flooding and the current and future impact it could have on the

FRA. An example of this is the Thames Valley Flood Scheme. The Environment Agency is
working in partnership to investigate options to reduce flood risk at a catchment scale

across the Thames Valley. This approach will help to manage the increasing impacts of

climate change, as well as protect communities and business that remain at risk.

Taking further action to reduce risk will require additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically

justified options.

78



How the risk is currently managed

Fluvial flood risk within the Chertsey FRA is currently managed through a series of
approaches. These include development planning and adaptation, flood risk assets, flood
warning systems, and flood risk modelling.

In Surrey, the Environment Agency are part of the Surrey Flood Risk Partnership Board.
This is a working group that aims to implement a joined-up approach to flood risk
reduction.

The Environment Agency has temporary flood barrier plans in place nationwide.
Temporary flood barriers offer a practical method of reducing the impact of flooding during
smaller/more frequent floods, for instance in areas with a chance of flooding of up to 3.3%
each year. Our ability to forecast flooding, the availability of barriers at national level and
the availability of people may influence our ability to deploy the barriers.

The Environment Agency carries out maintenance to a proportion of the main rivers within
the FRA. Future funding will help guide investment where it is most needed. The
Environment Agency also maintains monitoring equipment for both flood risk and other
purposes in the area.

To reduce flood risk from the River Thames, the Environment Agency are committed to
working closely with partners and stakeholders to design a scheme, the River Thames
Scheme, that provides the most benefit to communities. The River Thames Scheme is
expected to reduce flood risk to communities including 11,000 homes and 1,600
businesses in Surrey and south-west London. Road, rail, power and water networks are
also expected to be more resilient throughout the scheme footprint.

The Environment Agency uses flood modelling to understand the risk of flooding at a local
and a national level. We are constantly reviewing our local modelling programme to
ensure our flood models use a range of information including various climate change
scenarios to help make them as reliable as possible.

The Environment Agency flood warning and alert service is available in all parts of the
FRA. The service aims to provide advance warning to people of the risk of flooding from
rivers, and groundwater.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase which in turn will cause river flow levels
to increase.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.
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Objectives and measures for the Chertsey RS FRA
Measures have been developed which apply specifically to the Chertsey RS FRA.

The measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
make up all the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin) but which also apply to
the Chertsey Rivers and Sea FRAs.

You can find information about all the measures which apply to the Chertsey Rivers and
Sea FRA in the interactive mapping tool - Flood Plan Explorer. This includes information
about which national objectives each measure helps to achieve.
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Figure 11: Map showing the Chesham Flood Risk Area boundary and its location in England
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Chesham Surface Water (SW) Flood Risk Area (FRA) is in the South East of Engand, and
to the north west of the Thames RBD. It will be reported solely by the Thames RBD. The
Chesham SW FRA has been identified as a FRA because the risk of flooding from surface
water is significant nationally for people, the economy or the environment (including
cultural heritage).

The Chesham SW FRA was not identified in 2011 for the first cycle of the Flood Risk
Management Plans (FRMPs). Buckinghamshire Counci leads on the development and
delivery of the FRMP for this FRA as the responsible authority for managing flood risk from
surface water.

The Chesham SWFRAcovers part of Buckinghamshi 3w
FRA is urban with a low proportion of arable land. Key urban areas include Pednormead
End and the High Street. The flood risk present in this FRA is from a combination of river
flooding and surface water flood risk, due to the underlying chalk geology. The River
Chess is of particular significance as due to its chalk stream status.

The Risk Management Authorities operating in Chesham SW FRA include:

Environment Agency

Lead Local Flood Authority: Buckinghamshire Council

Regional Flood and Coastal Committee: Thames

Two Highways Agencies: Buckinghamshire Council and National Highways
Water and sewerage companies: Thames Water

Department for Communities and Local Government through local planning
authorities

= =4 4 4 -4 -

Topography, geology, hydrogeology, land use

The topography of the SW FRA is strongly influenced by the valley of the Vale Brook
which slopes steeply either side of Chesham.

The underlying geology is chalk. The superficial geology is alluvium (clay, silt, sand and
gravel) with areas of superficial head (clay, silt, sand and gravel). Within chalk and
limestone areas (termed aquifers), water can infiltrate quickly, and move within and
through these rocks. These areas become part of the major groundwater resources of the
Chess River Basin and influences surface water. The groundwater from the chalk and
limestone areas provides a significant baseflow component to the rivers in the Chess River
Basin. Water flows slowly through the aquifers and is released at a slow rate into the rivers
and will become surface water in places. The impact of rainfall will be spread out over a
relatively long period of time.

The Chesham Flood Risk Area is mainly urban. The River Chess is a chalk stream and a
priority Biodiversity Action Plan habitat.
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Partnership working

Buckinghamshire Council works collaboratively with other Risk Management Authority
(RMA) partners and communities to improve the water environment including through the
Impress the Chess catchment partnership to better understand the catchment. Better
understanding of the catchment and the ideas and commitment of our partners means that
as a Lead Local Flood Authority (LLFA), we can be confident that together we can resolve
the identified issues.

The FRA's urban areas are highly impermeable and have known risks of surface water
flooding. The aim of FRMP cycle 2 is to create and implement targeted measures to
reduce and mitigate this risk.

Other relevant plans include:

 Chesham Surface Water Management Plan
1 Local Flood Risk Management Strategy

Current flood risk

Flooding in the Chesham SW FRA is caused by a mix of surface water and high river
levels, both of which can be made worse by high groundwater levels. This section will
discuss the surface water risk within this SW FRA.

In urban areas like Chesham, rivers typically run in man-made channels and culverts and
only make an appearance as they flow through parks and green spaces. Surface water is
linked to the rivers through the highways drainage system. This is also impacted by
groundwater levels.

Surface water flooding occurs when heavy rainfall exceeds the capacity of local drainage
networks and water flows over the ground. The Chesham SW FRA has been identified as
being at significant risk of flooding due to low elevations and flat topography of the area,
which are conducive to surface water ponding.

There have been several historic events that have affected the area. In 1903, 1912, 1915
and 1916, flooding was experienced in Vale Road and Berkhampstead Road. In 1918,
major flooding was experienced around Pednormead End and Church Street and is written
about as the @&reat Flood6 In 1950, flooding was experienced in Broad Street. In 2020/21,
a series of flood events took place including:

1 flooding of the road alongside Bury Pond
1 five artesian wells flowing on Chesham Moor
1 extensive and prolonged road flooding along Vale Road

In 2006, flooding was experienced in Broad Street and Berkhampstead Road. In 2008

flooding was also experienced in Pednormead End, The Spinney, High Street, Germain
Street and Hivings Hill. In 2014, an intense rainfall event caused surface water runoff as
well as increased flow in the River Chess and its tributary the Vale Brook. The increased
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flow exceeded the capacity of some structures, including the Vale Brook culvert. Although
the most intense rainfall was short-lived, at least 34 properties were flooded internally in
Chesham. Five residential properties and 29 businesses with 2-5cm of water.

Surface water flow through the Vale Brook culvert is known to be limited in capacity.

Surface water flood risk: description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps. These
were developed and published for England by the Environment Agency. The data below
only highlights features that are present within the SW FRA. Residential streets which
would also be at risk of flooding are not included in the assessment. This could have an
impact at a local and wider level. The length of the road or railway that is flooded is only
part of the consideration of flood risk to transport networks. The duration of flooding also
needs to be considered because this will determine the length of time during which routes
or services could be expected to be closed or restricted. The flood risks can be viewed on
a mapping tool which shows the potential risk and impacts of flooding in the FRA. This
data is static, with the information derived using existing data and risk assessment
information compiled within the preliminary flood risk assessments (PFRAs) and published
in December 2019.

The flood hazard and risk maps show that in the Chesham SW FRA 5,792 live in areas at
risk of flooding from surface water. Of these, 7.3% are in areas of high risk. As well as
people living within the floodplain, there are also services that have been built within the
SW FRA. There are 80 services within the Chesham SW FRA including 13 services in
areas at risk. Schools and sewage treatment works are example of services. According to
local date, 1 service is at high risk of groundwater flooding.

Also shown to be at risk of flooding from surface water in the Chesham SW FRA:

1 642 out of 979 non-residential properties. According to local data, 23 non-
residential properties are also at high risk from groundwater flooding.

1 0.5 km (23%) of railway is at high risk of flooding from surface water, 0.16km (7%)
Is at medium risk of flooding from surface water, 0.15km (7%) is at low risk of
flooding from surface water.

1 Of these 796 hectares of agricultural land, 34.5 hectares (4%) is at high risk of
flooding from surface water, 12.1 hectares (1.5%) is at medium risk of flooding from
surface water, 35 hectares (4%) is at low risk of flooding from surface water.

91 Natural environment at risk: 2 (25%) licensed water abstractions sites are at high
risk of flooding from surface water, 4 (50%) are at medium risk of flooding from
surface water, 2 (25%) are at low risk of flooding from surface water.

1 Historic environment at risk: 19 (15%) listed buildings are at high risk of flooding
from surface water, 29 (23%) are at medium risk of flooding from surface water, 12
(10%) are at low risk of flooding from surface water.
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Conclusions based on risk statistics

Based on this information, Risk Management Authorities (RMAS) have concluded that
further steps should be taken to reduce the likelihood of flooding and the impact it could
have on the FRA. Taking further action to reduce risk will require an additional appraisal to
assess whether there are socially and environmentally sustainable, technically viable and
economically justified options.

Groundwater flood risk

Groundwater flooding occurs as a result of water overflowing from the underlying aquifer
or from water flowing from abnormal springs. This tends to occur after long periods of
sustained and high levels of rainfall, and the areas at most risk are often low-lying where
the water table is more likely to be at shallow depth. Groundwater flooding is known to
occur in areas underlain by major aquifers, although increasingly it is also being
associated with more localised floodplain sands and gravels.

High groundwater levels in the Chesham SW FRA can exacerbate flooding from other
sources. This can be seen through increased baseflows in the River Chess and Vale
Brook.

How the risk is currently managed

Surface water flood risk within the Chesham SW FRA is currently managed through a
series of approaches, including development planning and adaptation, sustainable
drainage systems, maintenance and flood awareness. Surface Water, fluvial and
groundwater flood risk within the Chesham SW FRA is currently managed through a
partnership approach with integrated working between Buckinghamshire Council, the
Environment Agency, Thames Water, Affinity Water and Chesham Town Council.
Coordination of this partnership working is overseen by the Buckinghamshire Strategic
Flood Management Group.

Property flood resilience measures have been installed in the Pendormead End area of
Chesham as part of the Pendnormead End Flood Project in partnership between
Buckinghamshire Council and the Environment Agency in 2021.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will increase the load on
sewerage capacity and increase run off on impermeable surfaces.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.
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It is possible that areas within the Chesham SW FRA could experience more flooding in
the future. As a result of larger flood extents and deeper depths of flood water due to the
impacts of climate change, the level of protection provided by flood defences will likely
decrease. There will also likely be additional maintenance needs and stresses on assets
that function with a higher frequency than which they were designed.

Comparison of the maximum flood depths in areas with a chance of flooding of 1% each
year (indicates that a predicted 29% increase in rainfall intensity in Chesham due to
climate change could result in an increase in flood depths of greater than 20%, depending
on location.

Two-dimensional computer models have been developed to support the Chesham Surface
Water Management Plan.

Objectives and measures for the Chesham SW FRA

Measures have been developed which apply specifically to the Chesham SW FRA. The
measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
make up all of the flood risk management work that is being carried out in the area. There
Is also a programme of works in place to fund specific projects, including physical works
and schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin), but which also apply to
the Chesham FRA.

You can find information about all the measures that apply to the Chesham FRA in the
interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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Figure 12: Map showing the Crawley Flood Risk Area boundary and its location in England
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The Crawley Surface Water (SW) Flood Risk Area (FRA) is in the South East of England
and to the south of the Thames RBD. It will be reported solely by the Thames RBD.

The Crawley SW FRA has been identified as a FRA because the risk of flooding from
surface water is significant nationally for people, the economy or the environment
(including cultural heritage).

The Crawley SW FRA was not identified in 2011 for the first cycle of Flood Risk
Management Plans (FRMPSs).

The main sources of flood risk within the Crawley FRA are surface water and fluvial.

The relevant Lead Local Flood Authority (LLFA) leads on the development and delivery of
the FRMP, as the responsible authority for managing flood risk from surface water.

There are Risk Management Authorities (RMAS) operating in Crawley SW FRA, including:

1 Environment Agency Area

Lead Local Flood Authority: West Sussex County Council

Unitary District/Borough Council: Crawley Borough Council

Regional Flood and Coastal Committees (RFCCs): Thames RFCC

Two Highways Authorities: National Highways (manage major motorways), West
Sussex County Council

Water and Sewerage Company: Thames Water

Department for Communities and Local Government through local planning
authorities

E
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Environment Designations

The Crawley SW FRA is a predominantly urban area, covering the towns of Crawley, Ifield
and Three Bridges.

Notable areas of open green space are:

1 Tilgate Park

Worth Park

Ewhurst Wood

Southgate Park and the Hawth Woods
Gof fbéds Park

== =4 -4

There is also Ifield Mill, which used to be a working corn mill until the late 1920s. The
millpond located there is how considered to be an important wetland site in Crawley.

The combined Crawley urban area has a population of 114,000 people, as of 2019. The
population has doubledinthel ast 50 years due to the tpwnos
and fast road and rail links to London and the southern coastal destinations. The

expanding urban sprawl has reduced the amount of green space and increased

impermeable land uses such as pavements and roads. This has increased the surface
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water flood risk in Crawley. Surface water flooding within the borough is associated with
overland flow over impermeable surfaces during heavy rainfall. The flood extents show
flow routes follow many of the road networks within Crawley which are impermeable
surfaces.

In the Crawley SW FRA, there are no sites with a special environment designation, but
there are designated sites and local wildlife areas just outside the Crawley SW FRA. The
full details for the other designated sites can be found on the Defra MAGIC map database.

Topography, geology, hydrogeology, land use

The topography of the area is comprised of lower lying ground in the north-east, sloping to
areas of higher elevation in the south-west. The High Weald Area of Outstanding Natural
Beauty (AONB) runs along the southern edge of the study area, with a topographic high of
approximately 149 metres above ordnance datum (mAOD). Most of the lower lying land
across the central and northern areas is located between 60 and 80 mAOD.

The Crawley SW FRA is a heavily urbanised environment with limited green space and
development mainly taking place on previous brownfield sites.

The geology of the Crawley SW FRA is mixed. A Weald Clay formation dominates the
northern parts of the FRA, interspersed with a narrow band of Clay-Ironstone, also part of
the Weald Clay formation. In the south-east portion of the FRA, the bedrock geology is
predominantly Sandstone and Siltstone, part of the Tunbridge Wells Sand.

There are three types of predominant soil types across the FRA, each with their own
dominant properties. In the north-west of the study area, the soil is seasonally wet loam
and clays overlying shale; this is slowly permeable and can become waterlogged in winter
months. In the eastern parts of the study area, silt overlying sandstone is the dominant soil
type; this is also slowly permeable but is less prone to waterlogging in winter months due
to improved permeability. The southern parts of the study area are dominated by deep
loam which can become wet in winter months; these sandy and loamy soils can be
seasonally affected by groundwater.

As a result of the dominant geology and soil types described above, the risk of
groundwater flooding throughout the FRA is largely negligible with some isolated areas of
low-moderate risk; these are described below in the section on groundwater flooding.

Watercourses

The principal watercourses in the Crawley SW FRA are:

the Tilgate Brook
Crawters Brook
Broadfield Brook
Creasys Brook

the Gatwick Stream

= =4 -4 48 -9
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They are all tributaries of the River Mole. A large part of the Tilgate Brook is culverted in
Crawley and there are smaller culverted sections on the Crawters Brook and Gatwick
Stream.

There have not been any significant flooding events in the Crawley area since 2015. A
&ignificant eventbis when 20 or more properties were affected by flooding. There have
been several recorded flood incidents across Crawley with fluvial and surface water being
the most frequent cause of flooding. More recent events have been associated with
capacity exceedances or blockages of the sewer network. These sources of flooding can
also happen in combination, causing a cumulative effect.

Notable incidents reported by West Sussex County Council occurred in:

1 September 1968
1 Autumn 2000
1 June 2012

There were further flood events according to the SFRA which occurred in:

9 December 2008
1 June 2012

1 Winter 2013/14
1 December 2019

Current flood risk

The main source of flood risk within this FRA is from surface water.

Surface Water Flood Risk

Surface water flooding happens when heavy rainfall exceeds the capacity of local
drainage networks and water flows over the ground. The Crawley SW FRA has been
identified as being at significant risk of flooding due to a combination of factors.

These factors include:

1 widespread impermeable urban land cover
underlying low permeability clay soll
culverted watercourses

kerb and boundary wall heights
constrictions within drainage infrastructure
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Due to the complex nature of these factors, it can be difficult to predict surface water
flooding and precise locations at risk.

Crawley is identified as an area most susceptible to surface water flooding across West
Sussex, resul ting i n i t,accadingte tha CrawleysStrategian a s
Flood Risk Assessment Level 1 2020 (SFRA). A high level of urbanisation, underlying low
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permeability clay soil and constrictions within the drainage system, are all responsible for
its increased susceptibility.

Description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps.

These were developed and published for England by the Environment Agency. The data
below only highlights features that are present within the FRA. Residential streets that
would also be at risk of flooding are not included in the assessment. This could have an
impact at a local and wider level. The length of the road or railway that is flooded is only
part of the consideration of flood risk to transport networks. The duration of flooding also
needs to be considered as this will determine the length of time routes or services could
be expected to be closed or restricted. The flood risks can be viewed on a mapping tool
which shows the potential risk and impacts of flooding in the FRASs. This data is static, with
the information derived using existing data and risk assessment information compiled
within the preliminary flood risk assessments (PERAS) and published in December 2019.

The flood hazard and risk maps show that in the Crawley SW FRA some 10,039 (17%)
people live in areas at risk of flooding from surface water.

Additional receptors at risk of surface water flooding within the Crawley SW FRA include:

1 24 services (7.1%)

1 302 non-residential properties (19.8%)

9 critical Infrastructure: 2.20 km of railway (28%) 3.05 hectares of agricultural land
(16.4%)

1 historic environment: 0.23 hectares of Scheduled Ancient Monument (17.5%) and 1
listed building (3.3%)

Conclusions based on risk statistics

Based on this information, RMAs have concluded that more steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the
FRA.

Taking further action to reduce risk will require an additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically
just i fied options.

Fluvial flood risk

Fluvial flooding occurs from the river becoming inundated and overtopping its banks

spilling onto its floodplain, usually as a result of a storm event. There is a small area at risk

of fluvial flooding from the River Mole, Gatwick Stream, and Ifield Brook, in particular

Langley Green, Three Bridges, Furnace Green, and Forge Wood. Elsewhere in the area,
settlements are at fluvial flood risk from ot
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Brook and Stanford Brook). Further areas impacted by fluvial flooding from ordinary
watercourses are: Buckswood Drive, Horsham Road, between Gossops Green and
Bewbush, and the |l and occupied by Gatwick Air

Ground water flood risk

Groundwater flooding happens as a result of water overflowing from the underlying aquifer
or from water flowing from abnormal springs. This tends to occur after long periods of
sustained and high levels of rainfall, and the areas at most risk are often low-lying where
the water table is more likely to be at shallow depth. Groundwater flooding is known to
occur in areas underlain by major aquifers, although increasingly it is also being
associated with more localised floodplain sands and gravels.

According to Cr awl eyAssess@dnt, lavel & g majoriti df theoadea iIRi1 s k

at a o6negligibled risk of groundwater floodin
identified around Gatwick Airport, Three Bridges, Forge Wood, North Gate and Langley

Green. In 2001, there were two instances of groundwater flooding at Bewbush and

Furnace Green.

Sewer water flood risk

Sewer flooding is often caused by excess surface water entering the drainage network.
Most of this flooding is a result of the inadequate capacity of the sewage system and
blockages.Cr awl ey 6 s SFRA L mostof the hreasid sasteptible tb sewer
flooding with the most affected areas located within Pound Hill, Maidenbower, Ilfield, and
Rusper.

How the risk is currently managed

Surface water flood risk within the Crawley SW FRA is currently managed through a series
of approaches, including development planning and adaptation, sustainable drainage
systems, maintenance and flood awareness.

The Flood and Water Management Act 2010 requires risk management authorities to work

together to manage flood risk. Crawley Borough Council Drainage Engineers undertake

any consenting and technical flood risk appraisal work within the borough on behalf of the

Lead Local Flood Authority in Crawley. They sit on the West Sussex Flood Risk

Management Group that meets quarterly to review progress and coordinate work
programmes. West Sussex County Council 6s poli
and the local flood risk management strategy help inform how surface water is managed in

Crawley.

The Environment Agency lead on the management of risks of flooding from fluvial and tidal
sources and have a 24/7 incident response team ready to proactively monitor, prepare for,
and inform the public of main river and tidal flooding. The Environment Agency work in
partnership with the Met Office to provide flood forecasts and flood alerts and warnings.
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While there are six hydrometric monitoring sites across the fluvial watercourses within the
Crawley SW FRA which informs the Environment Agency incident response team on when
to issue flood alerts and warnings. There is not a specific monitoring system in place for
the surface water network that can be used for incident management purposes.

There are two flood warning alerts covering the Gatwick Stream and Ifield Brook and
although these target fluvial flooding rather than surface water, due to the concurrent risk
in certain locations, the flood warning service could still provide benefit for some properties
at risk from surface water flooding. Please visit the flood warning information service to
view the monitoring sites close to your area.

Flood defences

There are fluvial flood defences located along most of the watercourses in the study area.
Types of fluvial defences include embankments, high ground, bank and channel
maintenance. The standard of protection provided by these assets varies from a 20% AEP
(Annual Exceedance Probability) up to a 0.5% AEP, and their condition is varied
throughout the FRA. The Upper Mole Flood Alleviation Scheme is located on the upstream
reaches of three of the main rivers flowing through the study area. The Scheme consists of
three separate flood storage areas which store water during high flows and limit outflow
downstream. The standard of protection provided by the storage areas ranges from 1% to
0.5% AEP.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will increase the load on
sewerage capacity and increase run off on impermeable surfaces.

For more information about the general impact of climate change on the Thames RBD,

see the Thames RBD section of this report. Further information on local climate change
considerations is included in the West Sussex LFRMS. This can be found in the flood risk
managementar ea of West Sussex County Council 6s we

Objectives and measures for the Crawley SW FRA

Measures have been developed which apply specifically to the Crawley SW FRA. The
measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
make up of the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin) but which also apply to
the Crawley SW FRA.
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You can find information about all the measures that apply to the Crawley FRA in the
interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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Figure 13: Map showing the Datchet Flood Risk Area boundary and its location in England
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The Datchet Rivers and Sea (RS) Flood Risk Area (FRA) is in the South East of England
and to the centre of the Thames RBD. It will be solely reported by the Thames RBD.

The Datchet RS FRA has been identified as a FRA because the risk of flooding from main
rivers is significant nationally for people, the economy or the environment (including
cultural heritage). The Datchet RS FRA was not identified in 2011 for the first cycle of
FRMP. The Environment Agency leads on the development and delivery of the FRMP for
this FRA as the responsible authority for managing flood risk from main rivers and the sea.

The Datchet RS FRA is located entirely within the Royal Borough of Windsor and
Maidenhead, to the South of Slough and below the M4 motorway and north of the River
Thames.

The Risk Management Authorities (RMA) operating in the Datchet RS FRA include:

Environment Agency

Lead Local Flood Authority (LLFA): Royal Borough of Windsor and Maidenhead
Thames Regional Flood and Coastal Committee

Two Highways Authorities: National Highways and Royal Borough of Windsor and
Maidenhead (predominantly)

Water and sewerage company: Thames Water

Department of Communities and Local Government through local planning
authorities

= =4 =4 4
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Topography, geology, hydrogeology, Land Use

The topography of the FRA is strongly influenced by the River Thames which flows in an
easterly direction south of the FRA.

The underlying geology is London and Lambeth Clay formations (clay, silt and sand) with
the lowland floodplain of the River Thames characterised by a layer of Shepperton gravel.
Because the porosity of clay is low in clay dominated areas, slow infiltration rates and
increased surface water run-off are common. Alluvium is present alongside the River
Thames.

The Datchet RS FRA is largely urban and surrounded by low lying open space.

Partnership working

The Environment Agency is working collaboratively with other Risk Management
Authorities and partners through the Maidenhead to Teddington Catchment Partnership
hosted by Thames21. It is made up of a group of organisations who are working together
through a Catchment Based Approach (CaBA) to better understand the catchment and
develop joint plans to improve the health of the local water environment. A better
understanding of the catchment and the ideas and commitment of our partners means that
we can be confident that together we can resolve identified issues.
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Current flood risk

The primary flood risk in the Datchet RS FRA is from main rivers however some areas are
at risk from other sources, including groundwater.

The River Thames is a major river that rises in the Cotswold hills near Cirencester and
flows for 215 miles from its source to the sea. Datchet Common Brook originates as an
open channel Ordinary Watercourse in Slough Borough flowing South. Whilst some parts
have been culverted, it remains an open channel throughout the FRA.

Many of the communities in the Datchet RS FRA have been affected by several major
floods through the first half of the twentieth century, with a notable extreme event in 1947.
A further large flood occurred in 1968 and more recently in 2003. In January and February
2014, we have seen further prolonged and widespread flooding in this area affecting many
people, homes, and businesses.

Fluvial flood risk: description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps. These
were developed and published for England by the Environment Agency. The data below
only highlights features that are present within the FRA. Residential streets that would also
be at risk of flooding are not included in the assessment. This could have an impact at a
local and wider level. The length of the road or railway that is flooded provides only part of
the consideration of flood risk to transport networks. The duration of flooding also needs to
be considered as this will determine the length of time during which routes or services
could be expected to be closed or restricted. The flood risks can be viewed on a mapping
tool which shows the potential risk and impacts of flooding in the FRAs. This data is static,
with the information derived using existing data and risk assessment information compiled
within the preliminary flood risk assessments (PERAS) and published in December 2019.

The flood hazard and risk maps show that 4,927 people (98%) live in areas at risk of
flooding from main rivers. Of these 40% are in areas of high risk. As well as people living
within the floodplain, there are also services that have been built within FRAs. Fifteen
(47%) services are in areas at risk of flooding from main river. A large proportion of
services is at high risk. Schools and sewage treatment works are examples of services.

Also shown to be at risk of flooding from main rivers in the Datchet RS FRA are:

1 137 (99%) non-residential properties are at risk of flooding with the majority (51%)
shown to be at high risk of flooding

1 less than a kilometre of motorways, primary and trunk routes, as classified by
National Highways. Critical transport links within the area include parts of the M4
motorway

i1 alarge proportion (57%) of the railway

of the total area of agricultural land, 96% (58.10 ha) agricultural land

1 one (100%) licensed abstraction which is shown to be at high risk of flooding

=
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1 alarge proportion (86%) of listed buildings with the majority (68%) being shown at
low risk of flooding
1 all the parks/gardens in the area are shown to be at high risk of flooding

Conclusions based on risk statistics

Based on this information, RMAs have concluded that further steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the
FRA. An example of this is the Thames Valley Flood Scheme. The Environment Agency is
working in partnership to investigate options to reduce flood risk at a catchment scale
across the Thames Valley. This approach will help to manage the increasing impacts of
climate change, as well as protect communities and business that remain at risk. Taking
further action to reduce risk will require an additional appraisal to assess whether there are
socially and environmentally sustainable, technically viable and economically justified
options.

Groundwater flood risk

The Environment Agency released the Lower Thames (Hurley to Teddington) 2019 flood
model in January 2020. This has helped refine our understanding of flood risk in this area.
The latest evidence (Lower Thames 2019 model) shows that large parts of Datchet are no
longer shown to be impacted by @verlandoéfluvial flooding during smaller/more frequent
floods. This includes areas with 5% chance of flooding each year.

The change in the way flooding is represented does not suggest a reduction in flood risk in
Datchet. Experience has shown that Datchet is highly susceptible to flooding due to
elevated groundwater levels, where the river flows through the alluvial gravels. As such,
flood water levels are partly associated with high levels in the River Thames.

The Environment Agency is keen to work with the Royal Borough of Windsor and
Maidenhead to refine a flood outline which better represents the flooding mechanism in
Datchet for smaller, more frequent floods to inform the definition of the functional
floodplain, otherwise known as Flood Zone 3b.

How the risk is currently managed

Fluvial flood risk within the Datchet RS FRA is currently managed through a series of
approaches. These include:

1 development planning and adaptation
1 flood risk assets

9 flood warning systems

1 flood risk modelling

The Datchet RS FRA has a long history of flooding and remnants of historic flood defence
assets are present within the FRA such as part of the Sumptermead bank and Southlea
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riverside bank. While located outside of the FRA, third party assets located on Eton End
School grounds help reduce flood risk to parts of the Flood Risk Area.

Fluvial flood risk within the Datchet RS FRA is currently managed through a series of
approaches, including regular maintenance, planning and adaptation, response and
warning and informing.

Our priority is to maintain the existing conveyance of the rivers. This will be done through
an annual programme of bank and in-channel weed clearance and the removal of
obstructions. Future funding will help guide investment where it is most needed. We will
also continue to promote good riparian ownership.

When the levels on the River Thames are high, the River Myrke is unable to discharge into
it and is prone to coming out of bank posing a flood risk to parts of Datchet RS FRA.
Whilst located outside of the RS FRA, the Environment Agency maintains the Myrke
Embankments and has a pumping programme in place to help with conveyance during a
flood event.

The Environment Agency has been working with the Royal Borough of Windsor and
Maidenhead as part of the Local Plan process to guide development across the borough.
The emerging Borough Local Plan 2013-2033 was submitted to the Secretary of State for
Housing, Communities and Local Government for independent examination in January
2018.

The Environment Agency is part of the Thames Valley Local Resilience Forum. There is a
Multi-Agency Flood Plan (MAFP) which comprises the seven unitary local authorities of
Berkshire and Milton Keynes, as well as the county and district local authorities of
Buckinghamshire and Oxfordshire. This area includes the River Thames catchment and
associated tributaries plus part of the Great Ouse catchment which falls in the Milton
Keynes area.

In addition, the Environment Agency has temporary flood barrier plans in place nationwide.
Temporary flood barriers offer a practical method of reducing the impact of flooding during
smaller/more frequent floods, for instance in areas with a chance of flooding of up to 3.3%
each year. Our ability to forecast flooding, the availability of barriers at national level, and
the availability of people, may influence our ability to deploy the barriers.

The Environment Agency uses flood modelling to understand the risk of flooding at a local
and a national level. We are constantly reviewing our local modelling programme to
ensure our flood models use a range of information including various climate change
scenarios to help make them as reliable as possible.

The Environment Agency's flood warning and alert service is available in all parts of the
RS FRA. The service aims to provide advance warning to people of the risk of flooding
from rivers, the sea and groundwater. Due to the relatively long catchment response times
associated with flooding from the River Thames, timely forewarning should be possible.
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This enables the Council, emergency services, residents and businesses to prepare to
reduce the impact of a flood.

Whilst that is the case, large parts of the RS FRA do not benefit from the presence of
formal defences.

The River Thames Scheme Channel, which was proposed for reducing flood risk within
Royal Borough of Windsor and Maidenhead, is not going ahead. This follows a decision by
the Sponsorship Group to not include it, as the Royal Borough of Windsor and
Maidenhead was not able to commit to its contribution at the time.

Working together, the Royal Borough and the Environment Agency are looking into
different options to try and reduce the flood risk to Datchet.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will increase the load on
sewerage capacity and increase run off on impermeable surfaces.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Objectives and measures for the Datchet RS FRA

Measures have been developed that apply specifically to the Datchet RS FRA. The
measures created as part of the FRMPs are part of a strategic 6year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
make up all the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin) but which also apply to
the Datchet RS FRA.

You can find information about all the measures that apply to the Datchet RS FRA in the
interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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Figure 14: Map showing the Ditton Flood Risk Area boundary and its location in England

101



The Ditton Rivers and Sea (RS) Flood Risk Area (FRA) is in the South East of England,
and to the south-east of the Thames River Basin District (RBD). It will be reported solely
by the Thames RBD.

It has been identified as a FRA because the risk of flooding from main rivers is significant
nationally for people, the economy or the environment (including cultural heritage). The
Ditton RS FRA was not identified in 2011 for the first cycle of Flood Risk Management
Plans (FRMPs).

The Environment Agency leads on the development and delivery of the FRMP for this FRA
as the responsible authority for managing flood risk from main rivers and the sea.

There are Risk Management Authorities (RMAS) operating in Ditton RS FRA, including:

1 Environment Agency

Lead Local Flood Authority: Kent County Council

Unitary District/Borough Council: Tonbridge and Malling Borough Council
Regional Flood and Coastal Committees (RFCCs): Southern RFCC

Two Highways Authorities: National Highways (manage major motorways), Kent
County Councill

Water and Sewerage Company: Southern Water

Department for Communities and Local Government through local planning
authorities

E
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Environment designations

The Ditton RS FRA is mainly rural with a mixture of fruit production, woodland, arable land
as well as some improved pasture. Key urban areas include the village of East Malling and
the community of Ditton, both at the lower end of the catchment.

The area is an old Saxon village with a history of paper making and recycling. Many of the
old mills have been discontinued in their use now. However, there are also some quarries
in the area. Many of these quarries are not used now but the ones still in use are for
ragstone.

There are some historic features in Ditton such as that it is the only village to have a ford
in the Tonbridge & Malling Borough. There are many historic manor houses and a church
as well in the main village. The area historically benefitted from its access to raw materials
and access to the Medway which helped develop the industrial sector in Ditton.

In the Ditton RS FRA, there is one site with a special environment designation. The
Holborough to Burham Marshes is a site of special scientific significances (SSSI) and sits
just at the northern edge of the FRA. There is another SSSI which sits just outside the
boundary for the Ditton RS FRA called the Aylesford pits.

The full details for these designations can be found on the Defra MAGIC map database.
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Much of the woodland in the FRA is designated as a Local Wildlife Site too around
Leybourne Lakes and Eccles Old Pits.

Topography, geology, hydrogeology, land use

The topography of the Flood Risk Area is strongly influenced by dip slope of the
Greensand Ridge, which falls to the north.

The Ditton Stream discharges into the tidal Medway within an area less than 5 metres
above ordnance datum (mAOD). Elsewhere, the watershed at the southern end of the
catchment rises up to 100 mAQOD.

The underlying geology is an iron rich limestone of the Hythe Beds formation, known
locally as ragstone.

The Hythe Beds has low transmissivity which means the rate of recharge is relatively slow
compared to other aquifers. The groundwater from the ragstone provides a significant
baseflow component to the Ditton Stream following prolonged periods of rainfall. Water
flows slowly through the aquifers and is released at a slow rate into the rivers. The impact
of rainfall will be spread out over a relatively long period of time and high flow rates can be
observed for several months after wet winters.

The Ditton RS FRA is 80% rural with a mix of fruit production, pasture, arable and
woodland. Across the RS FRA, the character of the watercourses is predominantly fast
flowing, spring fed channels. There are culverted sections through the urban areas.

Watercourses

The principal watercourses are the Medway Tidal Estuary and the Ditton Stream and its
tributaries. The Ditton Stream is spring fed and due to the rural environment and high
permeability of the catchment does not present a significant fluvial flood risk but there is a
surface and groundwater flood risk. Towards the lower part of the catchment, the Ditton
Stream passes through the Blacklands culvert. This conveys the Ditton Stream beneath a
housing estate for approximately 400 metres. The significant issue is that the culvert is
vulnerable to the precipitation of tufa, a carbonate rich mineral which precipitates from the
water of carbon rich watercourses. The accumulation of tufa on the culvert lining is an
important issue in managing fluvial flood risk within Ditton as it significantly reduces the
capacity of the culvert leading to groundwater and surface water flooding.

The Ditton Stream discharges into the tidal reach of the River Medway. The Medway is
defended by tidal walls at this point and presents a very low tidal flood risk to the area.
There was a flood event from the Ditton Stream impacting basements to a few properties
in later winter/spring 2021.This was driven by prolonged rainfall over the winter causing
elevated spring flow.
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Current flood risk

The main source of flood risk within this RS FRA is from main rivers.

Description of Risk Statistics

The information below has been calculated using Flood Risk and Hazard maps.

These were developed and published for England by the Environment Agency. The data
below only highlights features that are present within the RS FRA. Residential streets
which would also be at risk of flooding are not included in the assessment. This could have
an impact at a local and wider level. The length of the road or railway that is flooded
provides only part of the consideration of flood risk to transport networks. The duration of
flooding also needs to be considered as this will determine the length of time during which
routes or services could be expected to be closed or restricted. The flood risks can be
viewed on a mapping tool which shows the potential risk and impacts of flooding in the
FRAs. This data is static, with the information derived using existing data and risk
assessment information compiled within the preliminary flood risk assessments (PERAS)
and published in December 2019.

The flood hazard and risk maps show that in the Ditton RS FRA 4,057 (59%) people live in
areas at risk of flooding from main rivers.

Additional receptors at risk of fluvial flooding within the Ditton RS FRA include:

1 4 services (7%)

1 258 non-residential properties (79%)

9 Critical Infrastructure: .25 km of of motorways, primary and trunk routes, as
classified by National Highways (14%) and 2.91 km of railway (83.6%)

1 36.58 hectares of agricultural land (59.5%)

1 Natural environment: 2 Environmental Permitting Regulation installations (100%),
2.36 hectares of Sites of Special Scientific Interest (100%)

9 Historic environment: 0.045 hectares of Scheduled Ancient Monument (100%) and
38 listed buildings (46%)

1 9 licensed water abstraction sites (69%)

Conclusions based on risk statistics

Based on this information, RMAs have concluded that further steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the
FRA.

Taking further action to reduce risk will require an additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically
justified options.
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Groundwater flood risk

Groundwater flooding happens as a result of water overflowing from the underlying aquifer
or from water flowing from abnormal springs. This tends to occur after long periods of
sustained and high levels of rainfall, and the areas at most risk are often low-lying where
the water table is more likely to be at shallow depth. Groundwater flooding is known to
occur in areas underlain by major aquifers, although increasingly it is also being
associated with more localised floodplain sands and gravels.

The Ditton Stream is fed primarily from groundwater. The watercourse is slow to respond
as dependent on groundwater levels but once it is inundated, leads to prolonged flooding
for nearby properties. It is the main source for groundwater flooding for a few nearby
properties in the Ditton RS FRA during periods of increased winter rainfall leading to
greater spring flows through the subsequent dry periods.

How the risk is currently managed

Fluvial and tidal flood risk within the Ditton RS FRA is currently managed through a series
of approaches. These include:

1 development planning and adaptation
1 flood risk assets

1 flood warning systems

1 flood risk modelling

The Flood and Water Management Act 2010 requires risk management authorities to work
together to manage flood risk. The Environment Agency lead on the management of risks
of flooding from fluvial and tidal sources and have a 24/7 incident response team ready to
proactively monitor, prepare for, and inform the public of main river and tidal flooding. The
Environment Agency works in partnership with the Met Office to provide flood forecasts
and flood alerts and warnings.

There are multiple hydrometric monitoring sites across the tidal and fluvial watercourses
which informs the Environment Agency incident response team on when to issue flood
alerts and warnings.

There is no flow or level monitoring, so it is not possible to provide a Flood Warning
Service from the Ditton Stream, nor is it considered necessary given the very low number
of properties at risk. Those at risk are vulnerable to groundwater flooding. Please visit the
flood warning information service to view the monitoring sites close to your area.

Flood defences
Maintenance of the Blacklands Culvert is the most significant asset in the area.
Cellar pumps are the most appropriate form of flood mitigation for those properties at

greatest flood risk in this area. The Environment Agency actively undertakes routine
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maintenance of culverted sections in East Malling. KCC do likewise to highways drainage
networks and in some cases, have provided sandbags to properties at risk to surface
water flooding.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will cause river flow levels
to increase. As sea levels rise, coastal flooding will become more frequent as higher water
levels and storms will be seen more often.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Objectives and measures for the Ditton RS FRA

Measures have been developed which apply specifically to the Ditton Flood Risk Area.
The measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
make up all the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin) but which also apply to
the Ditton RS FRA.

You can find information about all the measures that apply to the Ditton FRA in the
interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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Figure 15: Map showing the East Peckham Flood Risk Area boundary and its location in

England

107



The East Peckham Rivers and Sea (RS) Flood Risk Area (FRA) is in South East England
and to the south-east of the Thames River Basin District (RBD). It will be reported solely
by the Thames RBD. It has been identified as a FRA because the risk of flooding from
main rivers is significant nationally for people, the economy or the environment (including
cultural heritage).

The East Peckham RS FRA was not identified in 2011 for the first cycle of Flood Risk
Management Plans (FRMPSs).

The Environment Agency leads on the development and delivery of the FRMP for this FRA
as the responsible authority for managing flood risk from main rivers and the sea.

There are Risk Management Authorities (RMAS) operating in East Peckham RS FRA,
including:

1 Environment Agency

Lead Local Flood Authority (LLFA): Kent County Council

Unitary District/Borough Council: Tonbridge and Malling Borough Council
Regional Flood and Coastal Committees (RFCCs): Southern RFCC

Two Highways Authorities: National Highways (manage major motorways), Kent
County Councill

Water and Sewerage Company: Southern Water

Department for Communities and Local Government through local planning
authorities

E
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Environment designation

East Peckham is a large village in Kent with a population of about 3,300 people. It has a
long history of flooding due to its proximity to the Coult Stream, the River Bourne and the
River Medway which run through or adjacent to East Peckham. East Peckham is situated
on very fertile land which supported a long rural agriculture industry for wood, hop
growing, and animal grazing. The proximity to the navigable river Medway was beneficial
for East Peckham to remain connected to nearby towns for trade of resources and goods,
allowing the village to grow and thrive.

In the East Peckham RS FRA, there are no sites with a special environment designation.
There are local wildlife designated areas at the edge and near the border of the East
Peckham FRA. The full details for these designations can be found on the Defra MAGIC
map database.

Topography, geology, hydrogeology, land use

The geology of the River Medway catchment is Weald Clay bedrock with alluvium, clay,
silt, sand and gravel superficial deposits. The low permeability of the Weald Clay means
that the rivers in the catchment respond rapidly to rainfall contributing to flood risk in the
area.
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East Peckham is predominantly made up of residential and commercial properties.
Arnolds Business Park and Branbridges Industrial Estate can be seen in the south-east
part of the FRA. It is a mixed urban and rural environment with many old buildings and
countryside characteristics mixed with the growing industrial sector.

Watercourses

The principal watercourse is the River Medway which runs through the lower end of the
FRA. Another watercourse is the Coult Stream that runs across the FRA. The Coult
Stream is the smallest of the three and runs East-West through the centre of East
Peckham, close to residential properties. The River Bourne does not directly flow through
the East Peckham FRA, however it flows through Little Mill to the south-west and connects
to the River Medway. The River Medway flows through the south-east of the RS FRA
close to the commercial properties. Due to the low-lying nature of the area, it is prone to
fluvial flooding as well as pluvial flooding. For this reason, there has been a history of well
documented flood events such as in 1947, 1958, 1960, 1963, 1968, 1974, and 1979.

The most recent flood events that affected the area occurred in 2000, 2002/3 and
Christmas 2013/14. In 2013/14, 19 residential and 59 commercial properties were reported
to have been flooded in East Peckham along with 13 residential properties and 2
commercial properties in Little Mill. Although only 32 residential properties were confirmed
to have flooded in this event, it is likely more residential properties were affected than were
reported.

The main flood management structure on the River Medway is the Leigh Flood Storage
Area (FSA) located upstream from Tonbridge. This was primarily designed to reduce flood
risk from the river Medway to Tonbridge Town Centre. Due to the number of tributaries
that flow into the river Medway downstream of Tonbridge the benefit of the Leigh FSA
reduces with distance downstream.

Current flood risk

The main source of flood risk within this FRA is from main rivers.

Description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps.

These were developed and published for England by the Environment Agency. The data
below only highlights features that are present within the FRA. Residential streets that
would also be at risk of flooding are not included in the assessment. This could have an
impact at a local and wider level. The length of the road or railway that is flooded provides
only part of the consideration of flood risk to transport networks. The duration of flooding
also needs to be considered as this will determine the length of time during which routes
or services could be expected to be closed or restricted. The flood risks can be viewed on
a mapping tool which shows the potential risk and impacts of flooding in the FRAs. This
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data is static, with the information derived using existing data and risk assessment
information compiled within the preliminary flood risk assessments (PERASs) and published
in December 2019.

The flood hazard and risk maps show that in the East Peckham RS FRA 1,761 (83%)
people live in areas at risk of flooding from main rivers.

Additional receptors at risk of fluvial flooding within the East Peckham FRA include:

1 6 services (40%)

1 110 non-residential properties (98.2%)

1 94.08 hectares of agricultural land (88%)

1 historic environment: 29 listed buildings (88%)

Conclusions based on risk statistics

Based on this information, RMAs have concluded that further steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the RS
FRA.

Taking further action to reduce risk will require an additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically
justified options.

Surface water flood risk

Surface water flooding occurs when heavy rainfall cannot soak into the ground or exceeds
the capacity of local drainage networks and water flows over ground. Due to the complex
nature of these factors, surface water flooding can be very difficult to predict and gauge
precise locations for the flood risk.

Groundwater flood risk

Groundwater flooding occurs as a result of water overflowing from the underlying aquifer
or from water flowing from abnormal springs. This tends to occur after long periods of
sustained and high levels of rainfall, and the areas at most risk are often low-lying where
the water table is more likely to be at shallow depth. Groundwater flooding is known to
occur in areas underlain by major aquifers, although increasingly it is also being
associated with more localised floodplain sands and gravels.

Sewer flood risk

Sewer flooding is often caused by excess surface water entering the drainage network.
Most of this flooding is a result of the inadequate capacity of the sewage system and
blockages.
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How the risk is currently managed

Fluvial flood risk within the East Peckham RS FRA is currently managed through a series
of approaches. These include:

1 development planning and adaptation
9 flood risk assets

1 flood warning systems

1 flood risk modelling

The Flood and Water Management Act 2010 requires risk management authorities to work
together to manage flood risk. The Environment Agency lead on the management of risks
of flooding from fluvial and tidal sources and have a 24/7 incident response team ready to
proactively monitor, prepare for, and inform the public of main river and tidal flooding. The
Environment Agency work in partnership with the Met Office to provide flood forecasts and
flood alerts and warnings.

There are multiple hydrometric monitoring sites across the fluvial watercourses which
informs the Environment Agency incident response team on when to issue flood alerts and
warnings. Please visit the flood warning information service to view the monitoring sites
close to your area.

Flood defences

There are a series of assets in East Peckham to help manage river levels and provide
protection from flooding such as the Coult Stream Dam and the Leigh Flood Storage Area.

A property level flood resilience scheme is underway to target all properties at very
significant risk and properties that can provide evidence of internal flooding. The project is
funding up to 7.5k in property flood resilience measures to residents that are eligible. The
scheme is expected to complete in early 2022.

Hydraulic modelling

The Medway Model is a 2-D hydrodynamic model completed in 2015. It includes scenarios
whereby peak flows during the 100Yr return period event are increased by 35% and 70%,
which are two more likely scenarios estimated for the Thames RBD.

The Bourne and Coult Stream model was completed in 2019. This included new climate
change scenarios for the 100Yr return period to model the increase by 35% and 70%.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will cause river flow levels
to increase.
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For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Objectives and measures for the East Peckham RS FRA

Measures have been developed which apply specifically to the East Peckham RS FRA.
The measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
make up all the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin) but which also apply to
the East Peckham RS FRA.

You can find information about all the measures that apply to the East Peckham FRA in
the interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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Figure 16: Map showing the Egham Flood Risk Area boundary and its location in England
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The Egham Rivers and Sea (RS) Flood Risk Area (FRA) is in the South East of England,
and to the centre of the Thames River Basin District (RBD). It will be reported solely by the
Thames RBD. It has been identified as a FRA because the risk of flooding from main
rivers is significant nationally for people, the economy or the environment (including
cultural heritage).

The Egham RS FRA was not identified in 2011 for the first cycle of Flood Risk
Management Plans (FRMPs). The Environment Agency leads on the development and
delivery of the FRMP for this FRA as the responsible authority for managing flood risk from
main rivers and the sea.

Egham is one of the main towns in the borough of Runnymede within Surrey County
Council boundary. The Egham RS FRA includes Ripley Springs and Egham Hythe and the
M25 running through it. The River Thames is to the north and east. Egham Hythe is
sandwiched between the M25 in the west and River Thames to the east.

There are several Risk Management Authorities (RMA) operating in the Egham Rivers and
Sea Flood Risk Area including:

1 Environment Agency

Lead Local Flood Authority: Surrey County Council

District council: Runnymede Borough Council

Regional Flood and Coastal Committee: Thames

Two Highways Authorities: Surrey County Council and National Highways
Water and sewerage company: Thames Water

Department of Communities and Local Government through local planning
authorities

= =4 4 8 - -

Topography, geology, hydrogeology, land use

The land in the RS FRA slopes from Egham at around 18 metres above ordnance datum
(mAOD) towards Egham Hythe at around 14 mAOD. The underlying geology is silt, sand
and clay. The porosity of clay is low and this can result in slow infiltration rates and
increased surface water run-off. In an urban area, this can exacerbate the potential issues
for surface water flooding. The sand provides a well-drained coarse loamy sandy soil type
that is common over gravel.

Groundwater flow in the gravels beneath large parts of the RS FRA is derived primarily
from the natural discharge of water from a chalk groundwater catchment, flowing from the
north towards the valley floor of the River Thames. Under normal conditions, this
groundwater drains southward, underground through the gravels to discharge into the
Thames and associated surface water channels and ditches.

The RS FRA is mainly urban with small pockets of farmland which are towards the south
of Ripley Springs.
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Partnership working

The Environment Agency is working collaboratively with other Risk Management
Authorities (RMA) and partners through the Maidenhead to Teddington Catchment
Partnership hosted by Thames21. It is made of a group of organisations who are working
together through a catchment-based approach (CaBA) to better understand the catchment
and develop joint plans to improve the health of the local water environment. A better
understanding of the catchment and the ideas and commitment of our partners means that
we can be confident that together we can resolve identified issues.

For information on how risk from other sources is managed, this chapter should be read in
conjunction with other sections of this plan as well as Surrey Local Flood Risk
Management (LFRM) Strateqy 2017.

Current flood risk

The main source of flood risk within this FRA is from main rivers. The River Thames is the
primary river in this area and other main rivers include the Ripley springs, Hurst Ditch and

Meadlake Ditch. All are mainly open channel. The River Thames floodplain is the largest in
the area.

There are no formal flood defences within the area. There have been several historic
events that have affected the FRA, however there have not been any significant flooding
events since 2015. A significant event is when 20 or more properties were affected by
flooding.

Fluvial flood risk: description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps. These
were developed and published for England by the Environment Agency. The data below
only highlights features that are present within the FRA. Residential streets that would also
be at risk of flooding are not included in the assessment. This could have an impact at a
local and wider level. The length of the road or railway that is flooded is only part of the
consideration of flood risk to transport networks. The duration of flooding also needs to be
considered as this will determine the length of time routes or services could be expected to
be closed or restricted. The flood risks can be viewed on a mapping tool which shows the
potential risk and impacts of flooding in the FRASs. This data is static, with the information
derived using existing data and risk assessment information compiled within the
preliminary flood risk assessments (PFRAS) and published in December 2019.

The flood hazard and risk maps show that in the Egham RS FRA 12,568 (86.9%) live in
areas at risk of flooding from main rivers. Of these, 25.2% are in areas of high risk. As well
as people living within the floodplain, there are also services that have been built within the
FRA. 33 services (28.4%) are in areas at risk of flooding from main rivers.

Also shown to be at risk of fluvial flooding in the Egham RS FRA are:
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1 642 Non-residential properties (80.2%)

9 critical Infrastructure: 1.90 kilometres of motorways, primary and trunk routes, as
classified by National Highways located (88.7%), and 2.37 kilometres of railway
(73.1%).

91 37.77 hectares of agricultural land (67.5%)

1 0.64 hectares of parks and gardens (38.5%)

1 historical landmarks: 0.15 (100%) hectares of Scheduled Ancient Monument area
and 24 (68.5%) listed buildings

1 3(100%) licensed water abstraction sites

Conclusions based on risk statistics

Based on this information, RMAs have concluded that further steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the
FRA. An example of this is the Thames Valley Flood Scheme. The Environment Agency is
working in partnership to investigate options to reduce flood risk at a catchment scale
across the Thames Valley. This approach will help to manage the increasing impacts of
climate change, as well as protect communities and business that remain at risk. Taking
further action to reduce risk will require an additional appraisal to assess whether there are
socially and environmentally sustainable, technically viable and economically justified
options.

How the risk is currently managed

Fluvial flood risk within the Egham RS FRA is currently managed through a series of
approaches. These include:

1 development planning and adaptation
9 flood risk assets

9 flood warning systems

1 flood risk modelling

In Surrey, the Environment Agency are part of the Surrey Flood Risk Partnership Board.
This is a working group that aims to implement a joined-up approach to flood risk
reduction.

The Environment Agency has temporary flood barrier plans in place nationwide.
Temporary flood barriers would offer a practical method of reducing the impact of flooding
during smaller/more frequent floods, for instance in areas with a chance of flooding of up
to 3.3% each year. Our ability to forecast flooding, the availability of barriers at national
level and the availability of people may influence our ability to deploy the barriers.

The Environment Agency carries out maintenance to a proportion of the main rivers within
the RS FRA. Some sections on the Meadlake Ditch and Ripley Springs are maintained to
ensure conveyance. Future funding will help guide investment where it is most needed.
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To reduce flood risk from the River Thames, the Environment Agency are committed to
working closely with partners and stakeholders to design a scheme, the River Thames
Scheme, that provides the most benefit to communities. The River Thames Scheme is
expected to reduce flood risk to communities including 11,000 homes and 1,600
businesses in Surrey and south-west London. Road, rail, power and water networks are
also expected to be more resilient throughout the scheme footprint.

The Environment Agency uses flood modelling to understand the risk of flooding at a local
and a national level. We are constantly reviewing our local modelling programme to
ensure our flood models use a range of information including various climate change
scenarios to help make them as reliable as possible.

The Environment Agency flood warning and alert service is available in all parts of the
FRA. The service aims to provide advance warning to people of the risk of flooding from
rivers, and groundwater.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will cause river flow levels
to increase.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Objectives and measures for the Egham RS FRA

Measures have been developed which apply specifically to the Egham RS FRA. The
measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
make up all the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin) but which also apply to
the Egham RS FRA.

You can find information about all the measures that apply to the Egham RS FRA in the
interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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Figure 17: Map showing the Esher Flood Risk Area boundary and its location in England
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The Esher Rivers and Sea (RS) Flood Risk Area (FRA) is in the South East of England
and to the centre of the Thames River Basin District (RBD). It will be solely reported by the
Thames RBD. It has been identified as a FRA because the risk of flooding from main
rivers is significant nationally for people, the economy or the environment (including
cultural heritage). The Esher RS FRA was not identified in 2011 for the first cycle of Flood
Risk Management Plans (FRMPs). The Environment Agency leads on the development
and delivery of the FRMP for this FRA as the responsible authority for managing flood risk
from main rivers and the sea.

The Esher RS FRA spans across large parts of West and East Molesey, Esher and
Thames Ditton. East and West Molesey border the London Borough of Richmond and
Kingston, which lie on the opposite side of the River Thames. Surface water flooding
occurs when heavy rainfall exceeds the capacity of local drainage networks and water
flows across the ground. Parts of the Esher RS FRA overlaps with the Greater London
FRA from Surface Water.

There are Risk Management Authorities (RMA) operating in Esher RS FRA, including:

1 Environment Agency

1 Lead Local Flood Authority: Surrey County Council, Greater London Authority

1 District councils: Elmbridge Borough Council, London Borough of Richmond Upon
Thames

1 Regional Flood and Coastal Committee: Thames Regional Flood and Coastal
Committee

1 Highways Authorities: Surrey County Council

Water and sewerage company: Thames Water

1 Department of Communities and Local Government through local planning
authorities

=

Topography, geology, hydrogeology, land use

The areas located adjacent to the River Thames are largely flat at about 5 to 10 metres
above ordnance datum (mAOD). It is primarily residential in character ranging from
predominantly Victorian housing in the east to 1960s housing in the west. The urban
centre of Esher is not in itself at risk of fluvial flooding as it is located on high land (35-50
MAOD). The land falls away to the west towards the River Mole floodplain where levels
are approximately 10 to 15 mAOD with relatively low density of the existing development.
Whilst most of the built environment in Thames Ditton has been developed at a higher
density in the past than other areas of EImbridge, reflecting its location on the edge of
London, most dwellings are either detached or semi-detached houses.

The Claygate Member (sand, silt and clay) and London Clay Formation (clay and silt)
make up a large part of the FRA. Alluvium is present alongside the Rivers Thames.
Because the porosity of clay is fairly low in clay dominated areas, this can result in slow
infiltration rates and increased surface water run-off.
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Partnership working

The Environment Agency works collaboratively with partners and communities to improve
the water environment through the River Mole Catchment Partnership hosted by Surrey
Wildlife Trust and South East Rivers Trust. Together they strive to better understand the
catchment and to develop joint plans to improve the health of the local water environment.
A better understanding of the catchment and the ideas and commitment of our partners
means that we can be confident that together we can resolve the identified issues.

Current flood risk

The main source of flood risk within Esher RS FRA is from main rivers including the River
Mole and Ember (west and north), the River Thames (north) and the River Rythe (east).

Some parts of the Flood Risk Area are also susceptible to groundwater flooding including
East and West Molesey where the underlying geological conditions are more permeable.

The River Mole rises in the North Sussex hills near Rusper and flows into the River
Thames at Molesey with parts of the Middle Mole and Lower Mole flowing through the
FRA. The Lower Mole has been extensively modified by the construction of the Lower
Mole Flood Alleviation Scheme between 1977 and 1991. The River Ember is a channel of
the River Mole which flows around the east of Island Barn Reservoir before flowing north-
east, parallel to the River Mole channel towards their confluence with the Thames, just
south of Hampton Court Bridge.

The River Mole has experienced three major flood events in recent history: in 1968, 2000
and 2013. The most severe event remains the September 1968 event where several
thousand properties and businesses along the Lower Mole in Molesey and Hersham were
subject to flooding. The Lower Thames floodplain is relatively broad and flat and the river
itself contains several islands. The River Thames is therefore slow to rise and fall and
properties and businesses can be flooded for days or weeks. The normal tidal limit of the
River Thames occurs near Teddington Weir, approximately 5km downstream from
Thames Ditton.

There have also been serious floods to the north of the RS FRA. Large floods occurred
there in 1947, 1968 and 2003. In January and February 2014 there was prolonged and
widespread flooding affecting approximately 1,000 homes and many businesses. The
estimated economic impact of a major flood in the River Thames Scheme area is currently
around £1 billion. Due to the impact of climate change, damage could be twice as great by
2055.

The River Rythe rises near Oxshott, in the

northwards, through Claygate and along the edge of Hinchley Wood. The river then
follows the Portsmouth Road towards Thames Ditton, and runs into the River Thames
near Ferry Road, forming the boundary between Kingston and Thames Ditton. The River
Rythe drains a total catchment area of approximately 19km2, half of which is urbanised.
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Fluvial Flood Risk 8 Description of Risk Statistics

The information below has been calculated using Flood Risk and Hazard maps. These
were developed and published for England by the Environment Agency. The data below
only highlights features that are present within the FRA. Residential streets that would also
be at risk of flooding are not included in the assessment. This could have an impact at a
local and wider level. The length of the road or railway that is flooded provides only part of
the consideration of flood risk to transport networks. The duration of flooding also needs to
be considered as this will determine the length of time during which routes or services
could be expected to be closed or restricted. The flood risks can be viewed on a mapping
tool which shows the potential risk and impacts of flooding in the FRAs. This data is static,
with the information derived using existing data and risk assessment information compiled
within the preliminary flood risk assessments (PERAS) and published in December 2019.

The flood hazard and risk maps show that in the Esher RS FRA 18,332 (63.3%) people
live in areas at risk of flooding from main rivers. Of these, 4.9% are in areas of high risk.

As well as people living within the floodplain, there are also services that have been built
within the FRA. 49 services located within the Esher RS FRA are in areas at risk of
flooding from main rivers. Schools and sewage treatment works are example of services.

Also shown to be at risk of flooding from main rivers in the Esher RS FRA are:

1 724 (67%) non-residential properties

1 4.53 km of stretches of motorways, primary and trunk routes, as classified by
National Highways

1 0.52 km (5.4%) of railway is at high risk, 0.14 km (1.5%) is at medium risk and 0.99
km (10.2%) is at low risk

1 1.06 ha (18.7%) of Sites of Special Scientific Interest

1 asmall proportion (0.08 ha) of Special Protection Areas (SPA) and Ramsar being at
high and medium risk

1 4.67 ha (47.3%) of parks and gardens

1 one licensed water abstraction

9 historic environment: 3.02 ha of Scheduled Ancient Monument area, 52 listed
buildings

Conclusions based on risk statistics

Based on this information, RMAs have concluded that further steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the
parts of the FRA. An example of this is the Thames Valley Flood Scheme. The
Environment Agency is working in partnership to investigate options to reduce flood risk at
a catchment scale across the Thames Valley. This approach will help to manage the
increasing impacts of climate change, as well as protect communities and business that
remain at risk.
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Taking further action to reduce risk will require an additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically
justified options.

How the risk is currently managed

Fluvial flood risk within the Esher RS FRA is currently managed through a series of
approaches. These include:

1 development planning and adaptation
1 flood risk assets

1 flood warning systems

1 flood risk modelling

In Surrey, The Environment Agency are part of the Surrey Flood Risk Partnership Board.
This is a working group that aims to implement a joined-up approach to flood risk
reduction.

In parts of the FRA, the Environment Agency is managing existing flood risk effectively
and will keep this approach under review, looking for improvements and responding to
new challenges or information as they emerge. Parts of the Esher FRA benefit from a
reduction in flood risk from the Lower Mole Flood Alleviation Scheme which became
operational in 1989.

The Lower Mole Flood Alleviation Scheme is composed of a range of asset types,
including:

1 an engineered flood relief channel
embankments

flood walls

sheet piling with capping

several river level control structures
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Several river level structures are not owned nor operated by the Environment Agency.
Works on elements of the Flood Alleviation Scheme are required to ensure that the current
standard of protection can be maintained into the future. This presents opportunities to
provide environmental outcomes in line with the River Basin Management Plan's
ambitions.

These opportunities include removal of in-channel structures, channel enhancement
including softening of banks, restoration of natural processes and improvements to fish
passages. The Environment Agency is committed to working closely with partners and
stakeholders to update the Scheme to ensure it is the best scheme for the environment,
people and wildlife.

The Middle Mole and River Rythe do not benefit from the presence of formal defences.
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To reduce flood risk from the River Thames, the Environment Agency are committed to
working closely with partners and stakeholders to design a scheme, also known as River
Thames Scheme, that provides the most benefit to communities. The River Thames
Scheme is expected to reduce flood risk to communities including 11,000 homes and
1,600 businesses in Surrey and south-west London. Road, rail, power and water networks
are also expected to be more resilient throughout the scheme footprint. In this area the
scheme will consist of measures at a community level.

In addition, the Environment Agency has temporary flood barrier plans in place nationwide.
Temporary flood barrier would offer a practical method of reducing the impact of flooding
during smaller/more frequent floods, for instance in areas with a chance of flooding of up
to 3.3% each year. Our ability to forecast flooding and/or the availability of such barriers at
national level may hinder our ability to deploy the defences.

The Environment Agency uses flood modelling to understand the risk of flooding at a local
and a national level. We are constantly reviewing our local modelling programme to
ensure our flood models use a range of information including various climate change
scenarios to help make them as reliable as possible.

The Environment Agency's flood warning and alert service is available in most parts of the
FRA. The service aims to provide advance warning to people of the risk of flooding from
rivers, the sea and groundwater.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will cause river flow levels
to increase.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Objectives and measures for the Esher RS FRA

Measures have been developed which apply specifically to the Esher RS FRA. The
measures created as part of the Flood Risk Management Plans (FRMPs) are part of a
strategic 6-year plan, which is reviewed annually. These measures describe short-term
strategic actions, but do not make up all the flood risk management work that is being
carried out in the area. There is also a programme of works in place to fund specific
projects, including physical works and schemes, modelling work, etc. These measures
have been developed in addition to measures covering a wider geographic area (Thames
River Basin) but which also apply to the Esher RS FRA.

You can find information about all the measures that apply to the Esher RS FRA in the
interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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The Farnborough Surface Water (SW) Flood Risk Area (FRA) is in the South East of
England, and to the south-west of the Thames River Basin District (RBD). It will be
reported solely by the Thames RBD. It has been identified as a FRA because the risk of
flooding from surface water is significant nationally for people, the economy or the
environment (including cultural heritage).

The Farnborough SW FRA was not identified in 2011 for the first cycle of Flood Risk
Management Plans (FRMPs). Farnborough is in the north of the borough of Rushmoor, in
the very north-east of the County of Hampshire. It forms, with Blackwater and Aldershot, a
projection of north-east Hampshire into Surrey. The River Blackwater marks the county
boundary. It is centred 34 miles (55 km) WSW of London and 16 miles (26 km) east of
Basingstoke and is bordered by the administrative area of Surrey Lead Local Flood
Authority (LLFA).

The relevant LLFAs within this SW FRA lead on the development and delivery of the
FRMP for this FRA as the responsible authority for managing flood risk from surface water.

Farnborough is one of two major urban areas in Rushmoor, the other being Aldershot in
the South. Farnborough Airport is a business airport located to the south-west of
Farnborough.

The town lies at the centre of the Blackwater Valley conurbation, which includes:

Aldershot
Camberley
Yateley
Sandhurst
Frimley
Blackwater
i Farnham
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Within Farnborough the only naturally occurring significant flowing water is Cove Brook.

There are Risk Management Authorities (RMAS) operating in Farnborough SW FRA,
including:

1 Environment Agency

1 Two Lead Local Flood Authorities (LLFAS): Hampshire County Council and Surrey
County Council

1 Three district councils: Rushmoor Borough Council, Hart District Council and Surrey
Heath Borough Council

1 Regional Flood and Coastal Committee: Thames

1 Three Highways Authorities: Hampshire County Council, National Highways and
Surrey County Council

1 Water and sewerage company: Thames Water

1 Department of Communities and Local Government through local planning
authorities
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Topography, geology, hydrogeology, land use
The topography of the SW FRA is strongly influenced by the River Blackwater valley.

Most of Farnborough is low lying and level, from approximately 50 metres above ordnance
datum (mAOD) up to approximately 80 mAOD. Some artificial land levelling has taken
place for industrial parks and the airport.

The underlying geology for the majority of Farnborough is Camberley Sand Formation in
the north. River Terrace Deposits are also present in South Farnborough. Within these
areas, the low porosity can result in slow infiltration rates and increased surface water run-
off. As Farnborough is an urban area, this can exacerbate the potential issues for surface
water flooding.

The Farnborough parts of the SW FRA are mainly urban with a minority / grassland and
woodland. There are open areas including Farnborough Green, Queen Elizabeth Park and
West Heath. Farnborough airport, business park and Air Sciences Trust Museum create
large areas of impermeable surfacing. The Farnborough SW FRA covers parts of
Hampshire County Council and Surrey County Council. The Farnborough SW FRA is
urban with a low proportion of arable land. Key urban areas include the town centre and
Farnborough airport.

The flood risk present in this FRA is from a combination of river flooding and surface water
flood risk. This is due to the urban nature of the area. The River Blackwater and Cove
Brook are of particular significance as they run adjacent to and through the town
respectively. The river Blackwater has significant flood plains and wetlands on the Surrey
side of the river. Some areas within the SW FRA are also at risk from other sources,
including Cove Brook Flood Storage Area.

The A331 broadly follows the route of the River Blackwater and is at risk of surface water
and fluvial flooding due to its impermeable nature.

In urban areas like West Heath, the Cove Brook occasionally runs in man-made channels
and culverts but re-appears to flow through parks and green spaces.

Partnership working

Hampshire County Council and Surrey County Council work collaboratively with partners
and communities to improve the water environment.

Relevant LLFAs work collaboratively with other Risk Management Authorities and partners
within the Loddon Catchment Partnership area. This is hosted by South East Rivers Trust
to better understand the catchment and to develop joint plans to improve the health of the
local water environment. Better understanding of the catchment and the ideas and
commitment of our partners means that we can be confident that together we can resolve
the identified issues.
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This chapter should be read in conjunction with other sections of this plan for information
on how risk from other sources will be managed.

1 Flood warning information service: River Blackwater and The Cove Brook
9 Rushmoor Surface Water Management Plan

Current flood risk

The main sources of flood risk within Farnborough SW FRA are:

9 Fluvial primarily from the River Blackwater and Cove Brook
1 Surface Water in urbanised areas

Surface water flooding occurs when heavy rainfall exceeds the capacity of local drainage
networks and water flows over the ground. The Farnborough SW FRA has been identified
as being at significant risk of flooding due to low elevations and flat topography of the
area. These are conducive to surface water ponding, road networks and impermeable
surfaces.

Surface water flood risk: description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps. These
were developed and published for England by the Environment Agency. The data below
only highlights features that are present within the FRA. Residential streets that would also
be at risk of flooding are not included in the assessment. This could have an impact at a
local and wider level. The length of the road or railway that is flooded provides only part of
the consideration of flood risk to transport networks. The duration of flooding also needs to
be considered as this will determine the length of time during which routes or services
could be expected to be closed or restricted. The flood risks can be viewed on a mapping
tool which shows the potential risk and impacts of flooding in the SW FRAs. This data is
static, with the information derived using existing data and risk assessment information
compiled within the preliminary flood risk assessments (PERAS) and published in
December 20109.

The flood hazard and risk maps show that in the Farnborough SW FRA (about 24,400
properties) some 14,516 people live in areas at risk of flooding from surface water. Of
these, 1.5% are in areas of high risk. As well as people living within the floodplain, there
are also services that have been built within SW FRAs. There are 594 services in the FRA
including 42 in areas at risk of flooding from surface water. Schools and sewage treatment
works are examples of services.

Also shown to be at risk of flooding from surface water in the Farnborough SW FRA:

1 1,105 non-residential properties (37.4%)
9 transport infrastructure: 5.64 km of railways (32.3%) and 1.3 km (10.4%) of
motorways, primary and trunk routes, as classified by National Highways
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1 natural environment: 4.13 hectares (17.4%) of parks and gardens, 0.45 hectares of
Special Protection Areas (4.6%) and 0.92 hectares (8.5%) of Sites of Special
Scientific Interest

1 historic environment: 3 out 73 listed buildings

1 5 out of 6 licensed abstractions

Conclusions based on risk statistics

Based on this information, RMAs have concluded that further steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the
parts of the FRA.

Taking further action to reduce risk will require an additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically
justified options.

Fluvial flood risk

The Farnborough SW FRA consists of Blackwater River and its tributaries, of which Cove
Brook is the largest.

The River Blackwater is a tributary of the Loddon in England and sub-tributary of the
Thames. It rises at two springs in Rowhill Nature Reserve between Aldershot, Hampshire
and Farnham, Surrey. It curves a course north then west to join the Loddon in Swallowfield
civil parish, central Berkshire. Part of the river splits Hampshire from Surrey; a smaller part
does so for Hampshire and Berkshire. The source is locally rare heath within the Thames
Basin Heaths Special Protection Area, due to the Farnborough/Aldershot Built-up Area.

Cove Brook runs 4 miles (6.4 km) from near Farnborough Airport in Farnborough,
Hampshire, England and flows through the former Southwood Golf Course where it is
joined by Marrow Brook and other smaller streams. It runs north through Cove before
joining the Blackwater at Hawley Meadows near the M3 motorway.

Gradient is an important factor in determining the hydrological response and in steeper
catchments water levels can rise quickly after rainfall, with little advanced warning.

The River Blackwater tends to react more slowly to rainfall because the gradient is very
low.

Cove Brook can react more quickly to rainfall because areas of it have been modified and
located in urban areas.

How the risk is currently managed

Surface water flood risk within the Farnborough SW FRA is currently managed through a
series of approaches. These include:
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development planning and adaptation
sustainable drainage systems
maintenance

flood awareness
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The Environment Agency has undertaken modelling of surface water flood risk at a
national scale and produced mapping identifying those areas at risk of surface water
flooding during three annual probability events: 3.3% chance of flooding each year, 1%
chance of flooding each year and 0.1% chance of flooding each year. The modelling helps
the Environment Agency take a strategic overview of flooding and helps Hampshire
County Council (as the LLFA) in their duties relating to management of surface water flood
risk.

The following areas are shown to be at particular risk, although the following list is not
exhaustive:

1 surface water ponding is shown in an area of predominantly commercial properties
north of Meudon Avenue (Empress ward)
1 alarge area of surface water ponding is showntot he nort h of Farnbor
grounds and northwards towards the M3 motorway (Westheath and Cherrywood
wards)
1 ponding also occurs on the northern side of the M3 (Farnhill ward). In west
Farnborough surface water ponding is shown along Whetstone Road and other
roads nearby (St Johnds ward)
f areasi n southern Farnborough are i dentified
Cheyne Way, Netley Street/Osborne Road, Sunnybank Road, Sycamore Road,
A325 Farnborough Road and Rectory Road

While surface water flood risk is the main risk being discussed in this section, parts of the
FRA benefits from the Environment Agency asset known as Cove Brook FRA, which
reduces the risk of flooding from main rivers. It has a volume of about 95,000m3. The
scheme entails an associated earth embankment, about 900m long, which is located on
the eastern bank of Cove Brook. At the north-eastern end of the embankment there are
concrete reinforcing embankments about 2.5m high and 1m wide, with a concrete flume
flow control.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will cause river flow levels
to increase. For more information about the general impact of climate change on the
Thames RBD, see the Thames RBD section of this report.

It is possible that areas within the Farnborough RS FRA could experience flooding in the
future. As a result of larger flood extents and deeper depths of flood water due to the
impacts of climate change, the level of protection provided by flood defences will likely
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decrease. There will also likely be additional maintenance needs and stresses on assets
that function with a higher frequency than were designed.

Objectives and measures for the Farnborough RS FRA

Measures have been developed which apply specifically to the Farnborough Surface
Water FRA. The measures created as part of the FRMP are part of a strategic 6-year plan,
which is reviewed annually. These measures describe short-term strategic actions, but do
not make up all of the flood risk management work that is being carried out in the area.
There is also a programme of works in place to fund specific projects, including physical
works and schemes, modelling work, etc. These measures have been developed in
addition to measures covering a wider geographic area (Thames RBD) but which also
apply to the Farnborough Surface Water FRA.

You can find information about all of the measures which apply to the Farnborough SW
FRA in the interactive mapping tool - Flood Plan Explorer. This includes information about
which national objectives each measure helps to achieve.
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Figure 19: Map showing the Five Oak Green Flood Risk Area Boundary and its location in

England
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The Five Oak Green Rivers and Sea (RS) Flood Risk Area (FRA) is in the South East of
England, and to the south-east of the Thames RBD. It will be reported solely by the
Thames RBD. It has been identified as a FRA because the risk of flooding from main
rivers is significant nationally for people, the economy or the environment (including
cultural heritage).

The Five Oak Green RS FRA was not identified in 2011 for the first cycle of Flood Risk
Management Plans (FRMPSs).

The Environment Agency leads on the development and delivery of the FRMP for this FRA
as the responsible authority for managing flood risk from main rivers and the sea.

There are Risk Management Authorities (RMAS) operating in Five Oak Green RS FRA,
including:

1 Environment Agency

Lead Local Flood Authority: Kent County Council

Unitary District/Borough Council: Tunbridge Wells Borough Council

Regional Flood and Coastal Committees (RFCCs): Southern RFCC

Two Highways Authorities: National Highways (manage major motorways), Kent
County Councill

Water and Sewerage Company: Southern Water

Department for Communities and Local Government through local planning
authorities

E

= =

Environment designations

Five Oak Green is a small village in Kent with a population of about 1400 people. It has a
long history of flooding due to its proximity to two major watercourses, the Alder Stream
and the River Medway; the Alder Stream runs through the village before joining into the
Medway outside the Five Oak Green RS FRA.

In the Five Oak Green RS FRA, there are no sites with a special environment designation
but just outside its boundary there are some designated sites and local wildlife areas. The
full details for the other designated sites can be found on the Defra MAGIC map database.

Topography, geology, hydrogeology, land use

The underlying geology is sandstone and siltstone (the Interbedded Tunbridge Wells Sand
Formation) at the lower end of the catchment whilst further up the catchment the bedrock
geology moves to Wadhurst Clay. Within clay areas, because the porosity of clay is low,
this can result in slow infiltration rates and increased surface water run-off.

Five Oak Green village mainly consists of residential properties with some commercial
properties. Further south of the village the land use primarily consists of rural farmland.
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The area is generally a fast responding catchment due to the steep sided nature of the
upper catchment. Surface water also plays a part in increasing flood risk whilst the fluvial
side is exacerbated by the long culvert under the main residential part of the village.
Gradient is an important factor in determining the hydrological response and in steeper
catchments, water levels can rise quickly after rainfall, with little advanced warning.

Watercourses

The Alder Stream is the main watercourse that runs directly through Five Oak Green and
enters a culverted area just as it meets the main residential part of the village. The culvert
continues across the entire village before exiting into open channel by the railway to the
north and eventually joining into the River Medway. There is also the southern water
pumping station in the centre of the village which often requires to be pumped out during
heavy rainfall events. Further up the catchment south of the village the channel enters a
steeper sided valley susceptible to surface water runoff and rapid onset of flooding.

Five Oak Green has a long history of flooding due to its proximity to two rivers, the Alder
Stream and the River Medway, the first of which runs directly through the village south to
north. The River Medway runs adjacent to the FRA to the north of the village west to east
and is also where the Alder Stream/River Medway confluence is located. In addition to the
recent 2020 floods, the area has a well-documented flood history, suffering widespread
flooding on multiple occasions, such as in 1960, 1968, 2000, 2001, 2009, and 2013.

Current flood risk

The main source of flood risk within this FRA is from main rivers.

Description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps.

These were developed and published for England by the Environment Agency. The data
below only highlights features that are present within the FRA. Residential streets which
would also be at risk of flooding are not included in the assessment which could have an
impact at local and wider level. The length of the road or railway that is flooded provides
only part of the consideration of flood risk to transport networks. The duration of flooding
also needs to be considered as this will determine the length of time during which routes
or services could be expected to be closed or restricted.

The flood risks can be viewed on a mapping tool which shows the potential risk and
impacts of flooding in the FRAs. This data is static, with the information derived using
existing data and risk assessment information compiled within the preliminary flood risk
assessments (PERAS) and published in December 2019.

The flood hazard and risk maps show that in the Five Oak Green RS FRA, 749 (83%)
people live in areas at risk of flooding from main rivers.

133


https://www.gov.uk/government/publications/flood-risk-maps-2019
https://www.gov.uk/government/publications/flood-risk-maps-2019

Also shown to be at risk of fluvial flooding within the Five Oak Green RS FRA include:

1 1 service (12.5%)

17 non-residential properties (53%)

17.97 hectares of agricultural land (56.4%)
historic environment: 11 listed buildings (100%)

E e

Conclusions based on risk statistics

Based on this information, RMAs have concluded that further steps should be taken to
reduce the likelihood of flooding and the current and future impact it could have on the
FRA.

Taking further action to reduce risk will require an additional appraisal to assess whether
there are socially and environmentally sustainable, technically viable and economically
justified options.

Surface water flood risk

Surface water flooding occurs when heavy rainfall cannot soak into the ground or exceeds
the capacity of local drainage networks and water flows over ground. Due to the complex
nature of these factors, surface water flooding can be very difficult to predict and gauge
precise locations for the flood risk. The surrounding catchment is dominated by farmland
situated on steep sided hills that can generate surface runoff during heavy and localised
rainfall events.

Ground water flood risk

Groundwater flooding happens as a result of water overflowing from the underlying aquifer
or from water flowing from abnormal springs. This tends to occur after long periods of
sustained and high levels of rainfall, and the areas at most risk are often low-lying where
the water table is more likely to be at shallow depth. Groundwater flooding is known to
occur in areas underlain by major aquifers, although increasingly, it is also being
associated with more localised floodplain sands and gravels.

Sewer water flood risk

Sewer flooding is often caused by excess surface water entering the drainage network.
Most of this flooding is a result of the inadequate capacity of the sewage system and
blockages. A sewage pumping station at centre of the village during heavy rainfall events
is often overwhelmed and requires pumping out by the utility provider.
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How the risk is currently managed

Fluvial flood risk within the Five Oak Green RS FRA is currently managed through a series
of approaches, including development planning and adaptation, flood risk assets, flood
warning systems, and flood risk modelling.

The Flood and Water Management Act 2010 requires risk management authorities to work
together to manage flood risk. The Environment Agency lead on the management of risks
of flooding from fluvial and tidal sources and have a 24/7 incident response team ready to
proactively monitor, prepare for, and inform the public of main river and tidal flooding. The
Environment Agency work in partnership with the Met Office to provide flood forecasts and
flood alerts and warnings.

There are multiple hydrometric monitoring sites across the fluvial watercourses which
informs the Environment Agency incident response team on when to issue flood alerts and
warnings. Visit the flood warning information service to see the monitoring sites close to
your area.

A property flood resilience scheme is currently underway to protect residential properties
at very significant flood risk and is expected to complete in 2022.
Flood defences

There are no designated hard engineered flood defences within the Alder Stream
catchment. The upper catchment has however got areas with Natural Flood Management
techniques implemented.

Hydraulic modelling

The catchment is covered by the Alder Stream fluvial model which was undertaken in
2015 by JBA Consulting.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will cause river flow levels
to increase.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.

Objectives and measures for the Five Oak Green RS FRA

Measures have been developed which apply specifically to the Five Oak Green FRA. The
measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
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make up all the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc.

These measures have been developed in addition to measures covering a wider
geographic area (Thames River Basin) but which also apply to the Five Oak Green RS
FRA.

You can find information about all the measures that apply to the Five Oak Green FRA in
the interactive mapping tool - Flood Plan Explorer. This includes information about which
national objectives each measure helps to achieve.
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Figure 20: Map showing the Greater London Flood Risk Area Boundary and its location in

England.
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The Greater London Surface Water (SW) Flood Risk Area (FRA) is in the South East of
England and to the east of the Thames River Basin District (RBD). It will be reported solely
by the Thames RBD. It has been identified as a FRA because the risk of flooding from
surface water is significant nationally for people, the economy or the environment
(including cultural heritage).

The Greater London SW FRA covers parts of all London boroughs and a small area north-
east of Surrey. The Greater London SW FRA is mostly urban with a low proportion of
parks, agricultural land, and the London green belt.

The main source of flood risk within the Greater London FRA is surface water. This section
will discuss the surface water risk within this FRA. For more information on risk from rivers
and sea in this area, please refer to the London and Thames Estuary Rivers and Sea FRA
section of this document. The Greater London Surface water FRA was not identified in
2011 for the first cycle of Flood Risk Management Plans (FRMPSs).

Every London borough council has the role of Lead Local Flood Authority (LLFA) within
their local authority area. In this role, they partner with other risk management authorities,
including the Environment Agency, Thames Water, and other stakeholders, to manage
surface water, groundwater, and ordinary watercourse flood risk.

Their duties include, but are not limited to:

1 identifying flood risks within their borough

determining potential interventions for managing the flood risk
applying for funding to implement the identified interventions
preparing and maintaining strategy for local flood risk
maintaining a register of flood risk assets

== =4 -4

Representatives from all London boroughs attend a joint forum called the London
Drainage Engineers Group (LoDEG). The forum facilitates collaboration between the
boroughs and other strategic risk management authorities to manage highway and land
drainage systems and surface water flood risk. The 33 London borough councils are
working to better understand their local flood risk within the Thames river basin catchment
and to develop joint plans to improve the health of the local water environment.

For more information about the London Drainage Engineers Group, you can visit their
website.

There are Risk Management Authorities operating in Greater London SW FRA, including:

1 Environment Agency

34 Lead Local Flood Authorities

District council: EImbridge Borough Council

Two Regional Flood and Coastal Committees: Thames RFCC and Southern RFCC
36 Highways Authorities: 34 LLFAs London Boroughs, Transport for London is the
highway authority for all Greater London Authority roads (under the Highways Act
1980) and National Highways manage major motorways.

= =4 -4
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1 Water and Sewerage Company: Thames Water
1 MHCLG Ministry of Housing Communities and Local Government through local
planning authorities

Environmental designations

In the Greater London SW FRA, there are several sites that have special environmental
designations. These are clustered particularly in the Lee Valley and south-west London
areas. The full detail of these designations can be found on the Defra MAGIC map
database.

Topography, geology, hydrogeology, land use

The SW FRA is mainly urban, with dispersed green space. The existing urban areas within
this SW FRA are densifying, with most new developments taking place on formerly
developed sites (sometimes called brownfield sites).

The London Plan 2021 identifies Growth Corridors and Opportunity Areas in London. For
more information, see the London Plan 2021. The London Plan 2021 also includes policies
and details of credit systems that incentivise development of previously developed sites,
as opposed to sites that have not been previously developed. Land use policies restrict
inappropriate development on protected open land and green space. The London Plan
also includes policies requiring the creation of replacement off-site habitat and on-site
greening as compensation for any changes in land-use causing unavoidable impacts on
the existing environment. This contributes to the retention of remaining permeable land,
allowing for maximum rainwater infiltration and attenuation, which is important in mitigating
current surface water flood risk.

Across the SW FRA, the character of the surface water flow routes varies considerably.
There are multiple factors that contribute to their determinacy, including topography,
sewerage capacity, land permeability, and groundwater storage.

The topography of the SW FRA is strongly influenced by the shape of the Thames river
basin, with most of the SW FRA sitting in low-lying areas no more than 20 metres above
ordnance datum (mAOD). The topography of the SW FRA is generally flat, but features
discrete clusters of hilly areas in the boroughs of:

Barnet
Harrow
Hillingdon
Camden
Islington
Haringey
Southwark
Lewisham
Bromley

=
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1 some lone hills in Sutton, Croydon, Greenwich, and Havering

The underlying geology is predominantly clay, which significantly impacts permeability in
the area. However, the geology changes as the River Thames runs from west to east:
from clay at Teddington Lock in the west, to sands, gravels, and chalk in Greenwich
moving east out into the estuary.

Due to the low porosity of clay, infiltration rates are slow, which can result in increased
surface water run-off. This is true for the majority of the catchment, however, within the
London Clay formation there are sand lenses, which can exacerbate the potential issues
of surface water flooding in urban areas.

Water can infiltrate chalks, sands, and gravels quickly, whilst also moving within and
through these deposits. As a result, these form a major part of the Thames RBD0 s
groundwater resources. The groundwater from within the chalk aquifers provide a
significant baseflow component to the rivers in the Thames river basin. Water flows slowly
through these aquifers and is released at a slow rate into the rivers, which can lead to a
delayed impact from heavy rainfall.

Current flood risk

Current flood risk in this FRA is complex due to the dense population, aging infrastructure,
fewer green spaces, and topography, however, the main source of flood risk within this
FRA is from surface water.

Description of risk statistics

The information below has been calculated using Flood Risk and Hazard maps. These
were developed and published for England by the Environment Agency. The data below
only highlights features that are present within the FRA. Residential streets which would
also be at risk of flooding are not included in the assessment. This could have an impact at
local and wider level. The length of the road or railway that is flooded provides only part of
the consideration of flood risk to transport networks. The duration of flooding also needs to
be considered as this will determine the length of time during which routes or services
could be expected to be closed or restricted. The flood risks can be viewed on a mapping
tool which shows the potential risk and impacts of flooding in the FRAs. This data is static,
with the information derived using existing data and risk assessment information compiled
within the preliminary flood risk assessments (PFRAS) and published in December 2019.

The flood hazard and risk maps show that in the Greater London SW FRA 1,399,544
(17.7%) people live at risk of flooding from surface water.

There are many other people, services and buildings also at risk of surface water flooding
within the Greater London FRA. These include:

1 3,471 services, including schools, hospitals, nursing homes, etc. (8.7% of the total
in the area)
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1 53,625 non-residential properties at risk (17.6% of the total in the area)

1 asignificant number of historic and older buildings within this FRA - which can, in
some cases, contribute to a lower level of resilience to surface water flooding if
these buildings do not have measures in place to help drain away water

1 recently developed buildings - which, due to local regulations and policies, often
employ sustainable drainage systems and other measures to be resilient to flood
risk

1 564.9 hectares of agricultural land (11.7%)

1 82 Environmental Permitting Regulation installations located within 50 metres of the
Greater London SW FRA (96.5%)

9 414.9 hectares of parks and gardens (12.6%)

1 Historical landmarks at risk include 18.7 hectares (15.4%) of Scheduled Ancient
Monument area and 1,976 (11%) listed buildings

1 105 (21%) licensed water abstraction sites

The critical infrastructure at risk include:

1 all 3 airports (100%)

1 194.2 kilometres of motorway, primary and trunk routes, as classified by National
Highways (35.9%)

1 429 kilometres of railway (36.5%)

1 ongoing specific critical infrastructure projects within this SW FRA, for example
High Speed 2 and the Lower Thames Crossing

Protected areas at risk include:

1 37.7 hectares of Special Areas of Conservation (SAC) (11.7%)
10.4 hectares of Special Protection Areas (SPA) (5.8%),

10.4 hectares of Ramsar site area (5.8%)

46 hectares of World Heritage Site (5.9%)

162.2 hectares of Sites of Special Scientific Interest (SSSI) (15.2%)

== =4 -4

Conclusions based on risk statistics

Flooding within the Greater London SW FRA is a complex system with many differing
factors impacting its risk. There are 1,399,544 people living in the Greater London SW
FRA at risk from surface water flooding. Based on this information, RMAs have concluded
that further steps should be taken to reduce the likelihood of flooding and the current and
future impact it could have on the FRA. Taking further action to reduce risk will require an
additional appraisal to assess whether there are socially and environmentally sustainable,
technically viable and economically justified options.

Surface water flood risk

Surface water flooding occurs when heavy rainfall exceeds the capacity of local drainage
networks and water flows over the ground. The sewerage system in London does not
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always separate surface water and foul water. In inner London, there is a combined
system, which takes rain and foul water.

The Greater London SW FRA has been identified as being at significant risk of flooding
due to a combination of factors including:

widespread, impermeable urban land cover

low-lying areas that are conducive to surface water ponding

culverted watercourses

kerb and boundary wall heights

ageing drainage infrastructure that is often overwhelmed

a Victorian combined sewerage system with limited capacity which gets
overwhelmed when it rains heavily. This can lead to flooding in basement and
lower-level properties and to rain being unable to reach the sewer system,
exacerbating surface water flooding. The sewerage system in London does not
always separate surface water and foul water. In inner London, there is a combined
system, which takes rain and foul water
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Due to the complex nature of these factors, surface water flooding can be very difficult to
predict and gauge precise locations at risk.

Many natural drainage systems, including tributary streams and ditches, have been largely
removed or built over. The same can be said for the outer London boroughs, i.e., Harrow
has 80 kms of rivers, of which 50 kms are in culvert. This has led to a dispersion of surface
water risk over many small, localised areas with lower elevations than the surrounding
land. The areas at risk can include structures such as residential basements, sub-surface
car parks, and servicing yards, among others. This is especially true where natural
drainage systems have been filled in or covered, but where the topography is still lower
than surrounding areas. Sewer flooding often combines with surface water due to the
limited capacity in combined sewer systems. For more information, refer to the London
Regional Flood Risk Appraisal 2018 and Strategic Flood Risk Assessments of each of the
London Boroughs.

It is worth noting the London 2021 flooding which occurred during the writing of this FRMP.
In July 2021, several isolated days of intense rain across South East England resulted in
major flooding in the capital.

London was hit by two extreme storms on 12th and 25th July. Parts of London received
close to 100mm of rain, the equivalent of more than twice the average in just two hours.
The rain caused damage and disruption to homes and infrastructure across the city and
many Londoners required rehousing as their homes were flooded with stormwater and
sewage. It rendered critical infrastructure unusable with the closure or partial closure of 30
London Underground stations and the evacuation of hospital wards and schools. Some of
these schools (information dated May 2022) have still not seen students return to
damaged classrooms as repairs continue. The Mayor convened a Roundtable following
these events including the Environment Agency and London Councils, Thames Water and
other key organisations instigated a Task and Finish Group More information can be found
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intheMayor of Londonoés Ro uandwithibthesThamesdMatere s s r e p 0 |
Independent review London Flooding Investigations Non-Technical Summary.

We, collectively as the Environment Agency and our supporting LLFAS co-writing this
FRMP,have reviewed the Mayor of LbondWomi®dsCodwuoainld
TEC Execut i ve Sub withmnoumwiderpane_ondon steering groups and

support the recommendations highlighted in this report. The report provides a summary of

the work of the 6Surface Water Flooding Task
recommendations to develop a long-term strategic plan for surface water flood risk

management in London. The Environment Agency co-chaired the group (with London

Councils). All member organisations will continue to work in partnership with LLFAs and

the future Strategic Water Governance Group in the development of the strategic plan

manage surface water flood risk in London. We anticipate that the implementation plan will

start during this cycle of the FRMP. Therefore, we want to ensure an iterative review of

FRMP measures and ongoing liaisons to develop cycle 3 measures for the next FRMP

cycle.

Sewer flood risk

The sewer network in London is Victorian and designed to serve a much less populous
area. This sewer network is affected by groundwater ingress, blockages often referred to
as datbergs@ as well as excess surface water entering the drainage network. Most of this
flooding is a result of inadequate capacity within the sewerage system, insufficient
capacity within the surface water network, and blockages. This is only exacerbated by the
loss of natural flood plain as a result of historic and continued development pressures.

Central London's sewer system is combined: foul waste from homes joins rainwater runoff
from gullies and roads. During heavy rainstorms, the sewerage systems can become
overwhelmed by rainwater run-off. This is especially true in urban areas with impermeable
land cover, which prevents rainwater filtering into the ground. Blockages or reductions in
capacity within the sewer network can exacerbate the flooding in these situations.

It is difficult to predict this type of flooding due to its localised nature and the speed at
which it can occur during intense storm events. In the outer London boroughs, added
complexity arise from issues within the dual manhole network, allowing foul to cross into
the surface water network and vice versa, which can cause trunk sewers to surcharge
above ground in storm conditions. For more information about this, refer to the MD2339
Drain London & the London Sustainable Drainage Action Plan, and the Regional Flood
Risk Appraisal 2018.

However, impacts from sewer flooding within the London and Thames Estuary FRA may

be reduced locally when rainfall enters the sewer network served by the Thames Tideway

Tunnel. The Thames Tideway Tunnel is a 25 km super sewer currently under construction
underneath the River Thames. This new sewerage system will prevent the tens of millions

of tonnes of pollution that currently pollutes the River Thames every year. This necessary
expansion of Londonés sewer network is due fo
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from 24 construction sites within London. These sites span from Acton in West London to
Beckton in the East, and many are located on the river edge in the centre of the city. For
more information, refer to the Tideway website.

Groundwater flood risk

There are two main types of groundwater flood risk within this SW FRA:

1 flooding from the main aquifers
1 flooding from the formation and stratification of the underlying geology

Groundwater flooding happens as a result of water overflowing from the underlying

aquifer, or from water flowing from springs during times of surplus and inundating the
surrounding area. This tends to occur after long periods of sustained and high levels of
rainfall, with t hiegloaviyiegaddwherste tvatea tablerisilikeliy to bee
at shallow depth.

Groundwater flooding is known to occur in areas underlain by major aquifers, although it is
increasingly associated with more localised floodplain sands and gravels. Due to the
underlying geomorphology, there is some risk of groundwater flooding starting at
Greenwich and heading east within the Greater London SW FRA.

The most significantly reported groundwater flooding occurred in Croydon. However, the
London basin is complex, where flooding can occur due to a build-up of water within the
permeable superficial deposits (sands and gravel / river terrace deposits from the River
Thames) overlying the impermeable London Clays. There is also risk from a hydrological
link to groundwater levels in the sand and gravels in areas like Spelthorne and
Runnymede.

Canal flood risk

It is rare that a canal can be the cause of flooding, however, flooding may cause an impact
to the canal infrastructure. Canals within the Thames River Basin are a combination of
man-made cut canals and river navigations (where the river flow maintains navigable
levels via a series of weir/sluice structures).

There are several canals located within this FRA, including:

9 the Grand Union Canal
Regent's Canal

Lee Navigation
London Docklands
Limehouse Cut
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Therefore, their management should be considered within this plan as it may impact
storage capacity within the wider network.
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How the risk is currently managed

Surface water flood risk within the Greater London SW FRA is currently managed through
a series of approaches, including development planning and adaptation, sustainable
drainage systems, maintenance and flood awareness.

All boroughs have developed their own Local Flood Management Plans which manage
flood risk including surface water.

Drainage maintenance, the installation of sustainable drainage systems (swales, rain

gardens, permeable paving, etc.), property-level resilience, are becoming common

practice in the boroughs. T hi s i nMaking &pace fotr Waet edr 6 1 ni ti ati ve
open spaces across the London Boroughs, which encourages flood alleviation schemes,

river restoration, de-culverting, storage and attenuation, and the imposing of disposal limits

on all new developments through local plan policies and land drainage bylaws.

As this FRA covers the complex urban area of London and a small area of north-east
Surrey, there is variation in how surface water is managed throughout the FRA and across
the various LLFAs. Refertothei n di v i d u @urfacaVakerMasagement Plans for
more information.

Modelling

Producing reliable and accurate surface water modelling is a challenge. This is due to the
multiple flow routes and flood sources that exist. Surface water flooding can be difficult to
predict and carrying out modelling can also be resource intensive.

Drain London was funded by Defra and created a partnership between the London Mayor,
the Environment Agency, Thames Water, and the London boroughs. The partnership has
supported the production of surface water flood risk mapping and funded detailed studies
of over 20 areas that are at particularly high risk of surface water flooding.

Drain London has also supported work to prepare Surface Water Management Plans
(SWMPs) in groups of London boroughs. This led to a project to investigate how
sustainable drainage systems can be better implemented across London, which led to the
publication of the London Sustainable Drainage Action Plan (LSDAP) in December 2016.
This has been crucial to support the work of LLFAS, as hydraulic modelling and studies
can be very costly. For more information about the London Sustainable Drainage Action
Plan, refer to the Drain London report.

Future development

New construction and significant redevelopment projects are required to consider flood
risk from multiple sources and identify mitigation and sustainable drainage options that are
appropriate for the development. This is important in ensuring high standards of surface
water flood resilience. The GLA, along with LODEG, have implemented a consistent
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approach for the information requested from developers in the form of a London Drainage
Proforma.

The LLFAs have local processes in place to review Drainage Strategies, underpinned by
Local Policies within the Flood Risk and Surface Water Management in Local Plans. In
addition, regional policy (the London Plan Policies Sl 12 Flood Risk Management and Sl
13 Sustainable Drainage) and national policy (National Planning Policy Framework, Flood
and Planning Practice Guidance and Non-Statutory Technical Guidance for SuDS)
provides guidance across the FRA. It is worth noting that the Local Plans for each borough
must be in accordance with at least the minimum standards of SI13 and SI12 of the
London Plan.

Property flood resilience

Property Flood Resilience (PFR) is regulated through the planning process for
developments. The Thames FLIP (flooding local improvement projects) scheme installed
roughly 1100 Flips (pumps) within the Counters Creek project area, through partnership
with Thames Water, the London Borough of Hammersmith and Fulham and the Royal
Borough of Kensington and Chelsea.

There is also a drive across s moteeandovbrkwithe bor o
residents to understand basement flood protection methods through pump installation.
This is addressed through planning policies and building regulations.

Sustainable drainage systems

All relevant bodies advocate the use of SuDS where possible, with the London Mayor's
Transport Strategy, the London Environment Strategy and the new London Plan 2021 all
advocating the use of sustainable drainage systems and green infrastructure. Transport
for London has also produced resources and guides for incorporating sustainable drainage
systems into roadways and public spaces. The Greater London Authority has mapped
potential opportunity sites for installation of sustainable drainage systems across London,
as well as key sites that SuDS have been installed in public spaces. More information on
these schemes can be found on their websites. You can find more information on the
London SuDS pilot project on the London Strategic SuDS Pilot Study | lotag website.

The impact of climate change and future flood risk

Climate change is potentially the most significant factor that will increase flood risk in the
future and rainfall intensity is expected to increase. This in turn will increase the load on
sewerage capacity and increase run off on impermeable surfaces.

For more information about the general impact of climate change on the Thames RBD,
see the Thames RBD section of this report.
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Objectives and measures for the Greater London SW FRA
Measures have been developed which apply specifically to the Greater London SW FRA.

The measures created as part of the FRMPs are part of a strategic 6-year plan, which is
reviewed annually. These measures describe short-term strategic actions, but do not
make up all the flood risk management work that is being carried out in the area. There is
also a programme of works in place to fund specific projects, including physical works and
schemes, modelling work, etc. These measures have been developed in addition to
measures covering a wider geographic area (Thames River Basin) but which also apply to
the Greater London FRA. You can find information about all the measures that apply to the
Greater London FRA in the interactive mapping tool - Flood Plan Explorer. This includes
information on which national objectives each measure helps to achieve.

As explained under section &Gurface water flood riskg all members of the Surface Water
Strategic Governance group will work to develop and support the strategic surface water
implementation plan.
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The Harlow Surface Water Flood Risk Area

Figure 21: Map showing the Harlow Flood Risk Area Boundary and its location in England




























































































































































































































































































































































































































































































































































































































































































































