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Foreword

Widespread flooding was experienced in winter 2015 whereby : 5 Jg the change

a reported 17,000 properties across the north of England were
affected by storms Desmond, Eva and Frank, making December
2015 the wettest month ever recorded. Since then, there has
been flooding in numerous areas within the Humber River Basin
District.

These floods have had significant impacts on communities,
businesses, infrastructure, rural areas and the environment. In
addressing current and future flood risk, partnerships are key.
The more we plan together, the more we can deliver together for
local people, places and our environment.

Environment Agency

Over the last 3 years we have worked in partnership with Lead Local Flood Authorities and
other partners to develop these Flood Risk Management Plans (FRMPs). This has been a
challenging time with winter flooding 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 FRMPs mark an important contribution towards helping to deliver the ambitions of the
dNational Flood and Coastal Erosion Risk Management Strategy for Englandéand the

g o v er n ik Year&rssironment 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

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

1 work in partnership to explore wider resilience measures. These include nature-
based solutions, property flood resilience and sustainable drainage systems

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

In many cases the measures (actions) in the plans help contribute to wider benefits for
local places including climate mitigation and adaptation, nature recovery as well as
integrated water management.

We 6 ve dev eHoodpPé&andExpldneeto support these plans. This means we can
stimulate even more opportunities for working together and co-operation across all we do.



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
https://environment.data.gov.uk/flood-planning/explorer/cycle-2/home

Wedbve | istened to what you told us during the
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

while reducing carbon use.

The Environment Agency knows the next 5 years will be both exciting and challenging. We
need to innovate and adapt, making sure our thinking and actions change 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 reduction and more integrated water solutions that also help with drought
resilience.

| 6m pl eased we have t hfinal FRMPg: arrimportant mikestonedbuts h ar e
not the end. We cannot do any ofthisaloneand youdbdve t otbgktinvavedyi ou war
please do. We must continue to work in partnership and keep putting communities at the

centre of what we do so they can adapt and thrive.

s {::w:-jahgfwsz_

Sue Longstone, Director Operations North, Environment Agency.
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Introduction to the FRMP

You should read this Flood Risk Management Plan (FRMP) with Part A: National Overview
of Flood Risk Management in England for Second Cycle FRMPs. Part A is a high-level
overview of the FRMP and flood risk management in England.

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

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

1 Humber 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 Humber 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 FRMP is a plan to manage significant flood risks in the Flood Risk Areas
(FRAS) identified within the Humber 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 an FRA or not. For example, RMAs carry out flood risk management interventions
such as warning and informing and capital investment and maintenance programmes.
Therefore, this plan has been expanded to show what is happening across the RBD, and
as well as FRAs includes measures for the RBD, Strategic Areas and Management
Catchments. This is similar to how the first cycle of FRMPs were developed. The first cycle
of FRMPs covered the period 2015 to 2021. The FRMP also signposts to other local plans
and strategies that are likely to provide information on local actions for areas at risk of
flooding. Some of these local plans and strategies have been referenced in the Developing
the FRMP Section and where appropriate have also been referenced in the FRA
descriptions.

The Environment Agency and other RMAs, in particular Lead Local Flood Authorities
(LLFASs) worked together to develop the first cycle FRMP. This was in order to create a
plan to manage the risk from all sources of flooding. The second cycle FRMP will build on
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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/humber-river-basin-district-flood-risk-management-plan
https://environment.data.gov.uk/flood-planning/explorer/cycle-2/home
https://www.legislation.gov.uk/uksi/2009/3042/contents/made
https://www.gov.uk/government/collections/flood-risk-management-plans-frmps-2015-to-2021
https://www.gov.uk/government/publications/humber-river-basin-district-flood-risk-management-plan

this approach. The ambition is that the FRMP is a strategic, place-based plan which shows
what is happening in flood risk management across the RBD. It is closely aligned with the:

T Government 6s 25 Ye arAGEanutureo @Qumis iWdar PRah ta n
Improve the Environment (25 YEP)

9 National Flood and Coastal Erosion Risk Management Strategy for England
(FCERM strategy)

The second cycle FRMP will encourage ever closer ways of working between RMAs that
will help to achieve its revised objectives and measures. These revised objectives and
measures align with the ambitions of the FCERM strategy. They also support achieving
wider environmental and growth ambitions of society. The FRMP is also aligned with the
River Basin Management Plan for the Humber RBD updated 2022 (RBMP 2022).
Together, these plans set the strategic goals and approaches to managing water and flood
risk within the RBD. 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 Flood Risk Management Plansoé .

Contributors to the FRMP

The Environment Agency has worked with Lead Local Flood Authorities (LLFAS) and other
RMAs to develop the FRMP. The Environment Agency and those LLFAs with a surface
water FRA within their administrative area must produce a FRMP. These FRAs are listed
below and in Table 1 respectively. Other RMAs without FRAs have also contributed to the
FRMP. This is to show what is happening to manage the risk of flooding across the
Humber RBD.

This second cycle FRMP for the Humber RBD identifies measures across the RBD for:
FRAs, Strategic Areas, Management Catchments and River Basin District implementation
levels.

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. For example, the Humber Estuary Strategic Area lies within the Humber RBD
and bounds the Anglian RBD at Saltfleet. It is therefore discussed entirely within the
Humber plan. The Fens & Lowland Strategic Area meanwhile straddles the Humber and
Anglian RBD boundary and is therefore included in both plans.

Management Catchments are based on Water Framework Directive (WFD) management
catchments and have been used so that we can take a catchment-based approach when
developing measures. There are 16 management catchments within the Humber RBD
which are listed below.

The second cycle FRMP measures for the Humber RBD cover all sources of flood risk and
have been developed with contributions from other RMAs as listed below. This includes

contributions from RMAs that do not have FRAs and have therefore volunteered to be part
of the FRMP development. Whilst the ambition of the plan is to be a strategic place-based
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https://www.gov.uk/government/publications/25-year-environment-plan
https://www.gov.uk/government/publications/25-year-environment-plan
https://www.gov.uk/government/publications/national-flood-and-coastal-erosion-risk-management-strategy-for-england--2
https://www.gov.uk/government/collections/draft-river-basin-management-plans-2021
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

plan that covers all sources of flood risk, there may be places and flood risk management
activities that are not included. This is due to the strategic nature of the second cycle
FRMP and does not change anything planned for those places. All RMAs across the
Humber RBD will continue to plan for and manage the risk of flooding as appropriate. You
can find information about national-level measures that the Environment Agency and
LLFAs carry out, as part of their routine day-to-day work, in the interactive mapping tool i
1 ood Pl an Explorerd

Developing the FRMP has been impacted by the extraordinary events of the past few

years. Despite these challenges, the Environment Agency and RMA partners have set out
measures for FRAs, ensuring that the requirem
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:

1 included relevant place-based measures from the first cycle FRMP that have not
been completed - either individually or aggregated

1 included new measures - mostly reflecting where we already had plans to work in
the period 2021-2027, several of which have been developed using a strategic
place-based approach

1 included water and biodiversity objectives wherever possible in measures

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

the Humber RBD that offers multiple benefits to communities and the environment. This

catchmentb ased approach is a key part of t®dte Envi
net zero carbon, along with low carbon innovation and carbon offsetting. It is also integral

to achieving the Environment Agency6s biodive
ambitions of the government's 0625 Year Enviro

Working in partnership is the most effective way to address the issues of flooding and
climate change and to deliver multiple benefits. During the period 2021-2027 the
Environment Agency and RMA partners will continue to work together to produce strategic
plans such as the:

1 evolving drainage and wastewater management plans - led by water companies
1 review of the local flood risk management strategies - led by LLFAs
1 review of the Shoreline Management Plans - led by the relevant Coastal Groups

We also intend to continue developing and strengthening our working with others to
identify, develop and deliver solutions that will increase resilience to flooding and climate
change and aid nature recovery in the River Basin District. Further information on
partnership working can be found in the Managing Flood Risk Section. The FRMPs are not
intended to cover the detail of this partnership working.
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Environment Agency Flood Risk Areas for main rivers and the

Sea
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Beeston (Broxtowe)
Bentley

Bingley, Shipley and Baildon

Brigg
Brighouse

Burton upon Trent
Cleethorpes
Derby

Dunscroft
Fazeley
Gilberdyke
Goole

Grimsby
Gunthorpe
Hebden Bridge
Hedon

Hessle
Huddersfield
Immingham
Kingston upon Hull
Leeds

Leicester

Long Eaton
Loughborough
Louth

Mirfield
Mytholmroyd
Newark-on-Trent
Nottingham
Selly Park
Sheffield
Sparkhill
Stainforth

Thorne and Moorends

Thorngumbald
Todmorden
West Bridgford
York
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LLFASs with Surface Water FRASs within their administrative
boundary

Table 1: LLFA Surface Water FRAS

Flood risk area name LLFA name(s)

Birmingham Birmingham City Council, Dudley Metropolitan Borough
Council, Sandwell Metropolitan Borough Council, Solihull
Metropolitan Borough Council, Walsall Metropolitan Borough

Council
Chesterfield Derbyshire County Council
City of Bradford City of Bradford Metropolitan District Council
City of Sheffield Sheffield City Council
Derby Derby City Council
Hinckley & Burbage Leicestershire County Council

Kingston upon Hull and | East Riding of Yorkshire Council, Hull City Council
Haltemprice

Leeds Leeds City Council

Leicester Leicester City Council, Leicestershire County Council
Loughborough Leicestershire County Council

Mansfield Nottinghamshire County Council

Nottingham Nottingham City Council, Nottinghamshire County Council
Oakham* Rutland County Council

Wolverhampton** City of Wolverhampton Council, Staffordshire County Council

*The Oakham FRA for surface water spans both the Humber and Anglian RBDs. It is
described solely within the second cycle Anglian RBD FRMP.
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https://www.gov.uk/government/publications/anglian-river-basin-district-flood-risk-management-plan

**The Wolverhampton FRA for surface water spans both the Severn and Humber RBDs. It

is described solely within the second cycle Severn RBD FRMP.

Strategic Areas

T
T

Humber Estuary
Fens & Lowland

Management Catchments

=

= =4 =4 4 8 8 -9 -5 _9 _42 -9 -9 -9 -9 92

Other RMAs that have contributed to the FRMP

Aire and Calder

Derbyshire Derwent

Derwent (Humber)

Esk & Coast

Don and Rother

Dove

Hull and East Riding

Humber TraC (Transitional and Coastal Waters)
Idle and Torne

Louth Grimsby and Ancholme
Lower Trent and Erewash

Soar

Swale, Ure, Nidd and Upper Ouse
Tame Anker and Mease

Trent Valley Staffordshire

Wharf and Lower Ouse

Lead Local Flood Authorities

=a

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

Barnsley Metropolitan Borough Council
Calderdale Council

City of York Council

Doncaster Metropolitan Borough Council
Kirklees Council

Lincolnshire County Council

North East Lincolnshire Council

North Lincolnshire Council

North Yorkshire County Council
Rotherham Metropolitan Borough Council
Derbyshire County Council
Stoke-on-Trent City Council

Wakefield Council

Warwickshire County Council
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https://www.gov.uk/government/publications/severn-river-basin-district-flood-risk-management-plan

T

Worcestershire County Council

Water Companies

1
T
T

Yorkshire Water
Anglian Water
Severn Trent Water

Other Risk Management Authorities, Boards, Partnership and Groups

= =4 4 8 -8 8 4 -9 -9 -5 -9 -2 -5 92

=a

South Derbyshire District Council

Ancholme Internal Drainage Board

Black Drain Drainage Board

Doncaster East Internal Drainage Board

Lindsey Marsh Group of Internal Drainage Board

Sow & Penk Internal Drainage Board

Trent Valley Internal Drainage Board

Isle of Axholme and North Nottinghamshire Water Level Management Board
Scunthorpe and Gainsborough Water Level Management Board
Ancholme Catchment Partnership

Living With Water Partnership

Moors for the Future

Staffordshire Civil Contingencies Unit

VIA East Midlands

North Yorkshire Moors National Park Authority

It should be noted that whilst not all RMAs, boards, partnership and groups within the
Humber RBD were involved in the development of the FRMP, they are all valuable
partners in the delivery of measures to reduce flood risk.

Developing the FRMP

In preparing the FRMP, RMAs reviewed the first cycle FRMP objectives and measures,
together with existing and evolving national and local plans and strategies. For this FRMP
relevant plans and strategies include the:

T

= =4 =4 48 A8 -9 9

National Flood and Coastal Erosion Risk Management Strateqy for England
Humber River Basin Management Plan: updated 2022 (RBMP 2022)
Anglian River Basin District Flood Risk Management Plan
Kingston upon Hull and Haltemprice Flood Risk Management Plan
Humber 2100+ Strategy
Local Flood Risk Management Strategies
Surface Water Management Plans for the LLFAs
Evolving Drainage and Wastewater Management Plans (DWMPs) for:
o0 Yorkshire Water
o Anglian Water
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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/guidance/humber-river-basin-district-river-management-plan-updated-2022
https://www.gov.uk/government/publications/anglian-river-basin-district-flood-risk-management-plan
https://www.eastriding.gov.uk/council/plans-and-policies/other-plans-and-policies-information/flood-risk/local-flood-risk-management-strategy/
https://consult.environment-agency.gov.uk/humber/strategyreview/
https://www.water.org.uk/policy-topics/managing-sewage-and-drainage/drainage-and-wastewater-management-plans/

0 Severn Trent Water

In some instances, additional strategies and plans which are relevant to this FRMP are
referenced in the corresponding FRAs.

Approach to Setting Objectives

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

9 Flood Risk Requlations 2009

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

 Gov er nnké¥eardsvironment Plan

The full list of these objectives is in the ¢?art A: National Overview of Flood Risk
Management in England for Second Cycle Flood Risk Management Plansé

In drawing the objectives and measures together, RMAs have:

1 revisited the priorities
1 ensured there is a shared understanding of the main flood risks and how best to
manage them
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The Humber River Basin District

Overview of the Humber RBD

The Humber River Basin District is 1 of 10 river basin districts across England. This river
basin district covers an area of 26,100 square kilometres and extends from the West
Midlands in the south, northwards to North Yorkshire and from Staffordshire in the west to
part of Lincolnshire and the Humber Estuary in the east. It ranges from the upland areas of
the Peak District, South Pennines and the North York Moors with their internationally
important peat lands, across the Derbyshire and Yorkshire Dales and the fertile river
valleys of the Trent and Ouse, to the free-draining chalk of the Yorkshire and Lincolnshire
Wolds.

There are 16 management catchments that make up the river basin district which include
many interconnected rivers, lakes, groundwater and coastal waters. Further details on
these management catchments are provided in the Second Cycle Objectives and
Measures section in this document.

In total more than 12.3 million people live and work in towns, cities and villages within the
district. The population is split between the large urban conurbations of the great cities of
the Midlands and West Yorkshire and small communities within very rural areas. The main
urban centres in the district include:

=

Birmingham
Leeds
Bradford
Sheffield
Hull
Grimsby
Derby
Leicester
Nottingham
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The Humber RBD has a rich diversity of wildlife and habitats, supporting many species of
global and national importance. There are 31 Special Areas of Conservation (SAC) sites, 9
Special Protection Areas (SPA) and 4 Ramsar sites (Designated wetlands sites). These
include the Humber Estuary, Lower Derwent Valley, Derbyshire, Malham Tarn and
Midland Meres and Mosses. There are more than 2,750 Sites of Special Scientific Interest
(SSSils) and 23 National Nature Reserves (NNR).

Cultural heritage has a high profile in the river basin district with approximately 4,000
Scheduled Ancient Monuments (SAM) and numerous registered parks and gardens, listed
buildings and heritage sites. There are three World Heritage Sites: Derwent Valley Mills,
Saltaire and Studley Royal Park (including the ruins of Fountains Abbey). This river basin
district is also rich in archaeology and there are 10 historic battlefields.
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The main economic sectors in the region include:

manufacturing

agriculture

business services

health

wholesale and distribution

= =4 =4 8 -2

Manufacturing contributes to the economy along with some mineral abstraction, including
some deep coal mines, potash mines and numerous gravel workings. Agriculture is critical
for the rural economy of the district and supports natural and cultural assets that help
underpin both the region's tourism and quality of life for those who live and work in the
district.

Within the Humber RBD there are:

1 38 FRAs for significant risk of flooding from main rivers and the sea (Figure 1)
1 12 FRAs for significant risk of flooding from surface water (Figure 2)
1 2 SAs for significant risk of flooding mainly from main rivers and the sea

The number and type of these FRAs differs from the first cycle Humber RBD FRMP.
Within the first cycle plan there were only three FRAS, which were associated with
significant risk of flooding from surface water. These were:

1 Kingston upon Hull and Haltemprice Flood Risk Area
1 West Midlands Flood Risk Area
1 Leicester Principle Urban Area Flood Risk Area

The Kingston upon Hull and Haltemprice Flood Risk Area has been refined for the second
cycle Humber RBD FRMP as a result of updated modelling and other new flood risk
information. This FRA is also closely aligned with the works of East Riding of Yorkshire
Council, East Ridingd Kingston upon Hull and Haltemprice Flood Risk Management Plan
and Hull City Council.

The West Midlands Flood Risk Area spanned across the Humber and Severn RBDs. This
Flood Risk Area has been refined during the development of this second cycle of planning.
Some parts of that area are now included in 2 new FRASs for significant risk of flooding
from surface water: Birmingham and Wolverhampton.

The Leicester Principle Urban Area Flood Risk Area has also been refined for the second
cycle Humber RBD FRMP as a result of updated modelling and other new flood risk
information. This is now captured as the Leicester Surface Water FRA.

Further details on how FRAs were identified can be found in the ¢art A: National
Overview of Flood Risk Management in England for Second Cycle Flood Risk
Management Plans6 Each of these defined FRAs are discussed in more detail in the
Second Cycle Objectives and Measures section in this document.
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For further information about the Humber RBD, please read the accompanying Humber
River Basin District Second Cycle Flood Risk Management Plan i Strategic Environmental
Assessment: environmental report. This includes information on topics such as the
landscape, geology and cultural heritage of the Humber RBD.
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Figure 1: Rivers and Sea FRAs in the Humber RBD
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Figure 2: Surface Water FRAs in the Humber RBD
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The Main Flood Risk Issues and Changes in
the Humber RBD

Flooding and coastal erosion can have devastating impacts. The widespread flooding
across England in summer 2007 included significant areas of the Humber River Basin
District. It resulted in loss of life and major impacts on the health and well-being of people
living and working in the areas affected. The December 2013 North Sea tidal surge event
represented a coastal surge which affected the whole of the east coast of England. Winter
2015 to 2016 also brought widespread flooding. A reported 17,000 properties across the
north of England were affected by storms Desmond, Eva and Frank making December
2015 the wettest month ever recorded. The total economic damages for England were
estimated to be £1.6 billion. The RBDs worst affected were North West, Northumbria and
Humber.

Flooding can also cause major disruption to energy, water, communications, and transport
infrastructure. It can interfere with public services such as schools and hospitals and have
significant indirect effects through disruption to travel or loss of income. Coastal erosion
and landslides on the coast affect smaller areas of land than floods but cause permanent
loss of property and infrastructure. Such losses can have significant impacts on the local
economy outside of the directly affected area. Flooding and coastal erosion can also have
significant impacts on the environment and on cultural heritage. It can cause pollution or
damage to historic buildings and changes to habitats. However, for some habitats and
heritage assets, managed flooding and/or deposits of material eroded from elsewhere are
essential for their existence and health.

The Humber FRMP discusses flood risk which originates from a range of sources, either
individually or in combination. The following sections below outline these flood risk
sources.

Rivers and Seas Flood Risk

Around 1 million people are identified as living or working in areas at risk of flooding from
rivers and the sea in the Humber RBD. Approximately 60,000 of these are in areas of high
risk. This equates to 0.5% of the population.

The geography and topography of the river basin district is hugely variable, meaning that it
is particularly susceptible to both large scale river flooding and at risk from tidal sources.

There are a number of extensive rivers in the river basin district, often with multiple
tributaries. Large fluvial events have occurred across the river basin district, with some of
these affecting multiple rivers at the same time.

The discharge from some of these rivers, particularly around the Humber Estuary, is also
dependent upon tidal conditions. This means the rivers can become tide locked and
unable to discharge river water during some high-tide periods. This creates higher water
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levels when rivers are tide-locked leading to increased risk of overtopping or breaching of
the defences.

Coastal surges can result in sea defences being overtopped when sea levels are high
enough to combine with wind direction and wave heights. Surge tides are a particular
threat when combined with strong North-easterly winds and high waves.

The Environment Agency undertake a national assessment of flood risk across the entire
country, taking into account the likelihood of flooding and potential consequences known
as the National Flood Risk Assessment (NaFRA).

The &isk of Flooding from Rivers and the Seabémap is a summary version of the NaFRA
that we publish on the governmentd website. It shows the chance of flooding from rivers
and the sea presented in categories that take account of flood defences and the condition
they are in.

The Flood Risk Regulations require the identification of areas where the risk of local
sources of flooding is particularly high. This process, delivered through the preliminary
flood risk assessment, identified 38 flood risk areas (FRAS) at risk of flooding from rivers
and sea within the Humber River Basin District. Details of the Rivers and Sea Flood Risk
Statistics are captured in the Second Cycle Conclusions from the Hazard and Risk Maps
for the Humber RBD section in this document. A summary of risk per FRA is captured in
the Second Cycle Objectives and Measures section in this document.

Surface Water Flood Risk

Approximately 1 million people are at risk of surface water flooding in the Humber RBD.
Surface water flooding can occur in two ways.

It is usually caused when intense rainfall, often of short duration, is unable to permeate the
ground or enter drainage systems quickly enough. It can also occur when there is
moderate rainfall over longer periods of time. This means water builds-up to such an
extent that it ponds on or flows across the land surface. This can cause considerable
problems in urban areas. Surface water flooding can also originate in rural areas where
high-intensity rainfall can run off fields without entering land drainage systems. Surface
water can be hazardous as a result of its depth, velocity of flow and sometimes its sudden
and unpredictable occurrence. It is difficult to warn people about and prepare for surface
water flooding as it is dependent on many factors. This includes how empty the sewers
are, how localised the rainfall is and how saturated the ground is beforehand.

The Flood Risk Regulations require the identification of areas where the risk of local
sources of flooding is particularly high. This process, delivered through the preliminary
flood risk assessment, identified 12 flood risk areas (FRAS) at particular risk of flooding
from surface water within the Humber River Basin District. A summary of risk per FRA is
captured in the Second Cycle Objectives and Measures section in this document.
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The management of this risk is coordinated by LLFAs under the framework set by local
flood risk management strategies (LFRMS). Further information on surface water
management can be found in the relevant Lead Local Flood Authority Local Flood Risk
Management Strategies. Details of the Surface Water Flood Risk Statistics are captured in
the Second Cycle Conclusions from the Hazard and Risk Maps for the Humber RBD
section in this document.

Groundwater Flood Risk

Groundwater flooding occurs as a result of water rising up from the underlying rocks or
from water flowing from springs. This tends to occur after much longer periods of
sustained high rainfall. Generally, groundwater flooding occurs during the winter and
spring when groundwater levels reach their peak and start to come above ground in low
lying areas. Groundwater flooding takes longer to dissipate because groundwater moves
much more slowly than surface water and will take time to flow away underground.

Locations where notable incidents have occurred include the Hull and East Riding
catchment where springs from major aquifers on the edge of the Wolds rise to the surface;
the coastal areas from Barton upon-Humber to Humberston and parts of the City of
Nottingham where the gradual decline of water intensive industry has seen the water table
rise with particular issues around the Old Basford area of the city. Localised groundwater
flooding has also become a remerging issue in the Black Country and in Birmingham, due
to the significant reduction in extraction of water for industry. As well as this, Malton and
Norton in the Derwent Humber Management Catchment have experienced prolonged
groundwater flooding, most notably in 2012 and 2015.

Sewer Flood Risk

In villages, towns and cities within the RBD, rainwater falling onto impermeable areas
usually drains into surface water sewers, or sewers containing both surface water and
wastewater, known as combined sewers.

During times of heavy rainfall, the capacity of these sewers can be exceeded, resulting in
6sewer floodingéb

Modern sewerage systems are designed to cope with rainfall events that have a 3.3%
annual probability. This design standard recognises the influence of road gully design,
which holds back more intense rainfall. Historically many sewers in the RBD were built to
the standards of protection that prevailed at the time and have less capacity, so are not
able to accommodate rainfall events with a 3.3% annual probability. Urbanisation and
climate change are increasing the risk of the sewer system becoming overloaded.

Sewers can also be affected by high water levels in watercourses and rivers. This can
occur where river water enters manholes, or more often when storm water sewers outfalls
become submerged.
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Sewer flooding has occurred in locations across the RBD due to capacity related issues.
This includes in several FRAS where the risk of flooding from surface water or rivers and
the sea is significant nationally. Examples of other locations that have been affected by
capacity related sewer flooding include:

1 Retford in the Idle and Torne Management Catchment

1 Malton and Norton in the Derwent (Humber) Management Catchment

1 Lowdham in the Lower Trent and Erewash Management Catchment

1 Stoke-on-Trent in the Trent Valley Staffordshire Management Catchment

Sewer flooding in the RBD due to capacity related issues often occurs at the same time as
surface water and/or river flooding. Recent such events include those that occurred in
June 2016, May 2018, November 2019, June 2020 and June 2021.

Any town or village in the RBD could also be at risk of sewer flooding as a result of the
following causes:

1 backing up of wastewater due to temporary problems within the sewer network -
such as blockages or collapses
1 equipment failure - such as pumping stations

Sewer systems are designed not to block up, but some locations can be susceptible to
blockages. If the wrong things are flushed down toilets (such as wipes, sanitary products
and nappies) or washed down sinks (cooking fats and oils) then this can increase the
chance of a sewer blocking. Blockages can occur in small as well as large diameter
sewers.

Sewer flooding in the RBD is managed by Severn Trent Water, Yorkshire Water and
Anglian Water. There has been, and continues to be, significant investment by the water
companies to reduce sewer flooding in the RBD. This includes schemes undertaken to
increase the capacity of sewers in several FRAs, such as £60m invested in Newark-on-
Trent to upgrade sewers and the water supply network. In more recent times solutions
have given more focus to developing partnership working initiatives to manage surface
water more effectively to alleviate the risk of both sewer and surface water flooding. For
example, sewer and surface water flood alleviation schemes at:

1 Lodge Hill, Weoley Avenue in Birmingham
I Newark-on-Trent

1 Fenton, Stoke-on-Trent

1 the Living with Water partnership in Hull

Water companies in the RBD are currently developing long-term strategic Drainage and
wastewater management plans for publication in spring 2023. Drafts for formal
consultation were published in summer 2022. The aim is that these DWMPs will align with,
and support, other strategic plans to facilitate collaborative/partnership working. Local
Flood Risk Management Strategies, produced by Lead Local Flood Authorities, also
include information on sewer flooding in the area they cover.
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Canal Flood Risk

Canals are fed by reservoirs, or the wider catchment along them, to compensate for minor
water losses due to leakage and evaporation and the water used as boats descend and
ascend canal locks. Surface water run-off from areas near to canals also drains into them.
Overflow weirs at intervals along canal banks maintain a fairly constant water level and
these outfall into watercourses passing nearby or underneath.

Canals can alleviate flood risk due to the large storage volume represented by a small
level increase along several kilometres of water body. They can also move water artificially
within or between a catchment and delay the timing of flood peaks. However, canals
constitute linear impoundments of significant bodies of water between locks and potential
temporary closure points. Flood risk can arise if an embankment breaches where a canal
Is on ground above the level of nearby property, or a culvert beneath the canal collapses.
The nature of this type of flooding, although very rare, means that it can be serious and
happens without warning.

The Canal & River Trust is not a designated Risk Management Authority within the Flood

and Water Management Act, 2010 but does have responsibilities for managing its
infrastructure to minimise risk to others, including during incidents. The Trust aims to
manage water levels withiha &é nor mal operating zoned that
and thus reduces the risk of overtopping. The Trust manages and maintains its network to
reduce risks of asset failure. Some canals in the Humber RBD that are also main rivers are
managed accordingly to minimise flood risk. Flood risk from canals is included in risk from
main river and sea to allow us to consider catchments as one system.

Although typically much less variable than rivers, canal water levels can still respond
relatively rapidly. Monitoring of levels and flows on main rivers by the Environment Agency
is used to inform flood alerts and warnings. This monitoring also informs the Canal & River
Trust where navigation along canals and rivers is unsafe and stoppages are in place.

Further information on the risk and management of canal flooding can be found by visiting
the Canal & River Trust.

Reservoir Flood Risk

The Environment Agency regulates large, raised reservoirs with regard to flood risk and
provides guidance to reservoir managers. Enforcement action may be taken where
improvements are needed.

There are 485 large and raised reservoirs in the Humber RBD that each hold at least
25,000 cubic metres (m?3) of water above natural ground level. The hazard maps show the
maximum area that might flood if a reservoir was to fail. While the chance of a reservoir
failing and causing flooding is very low, the extent of flooding from a failure could be
extensive and many miles from its source. This is because the local geography, such as
valleys, can channel flood water long distances.
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There are approximately 440,000 people, 1,400 services (including hospitals and schools),
400 km of primary roads, 260 km of railways and over 8,000ha of European designated
wildlife sites at risk of flooding in the Humber River Basin District. These figures are the
totals at risk and are not an indication of the risk from the failure of any individual reservoir.
The Environment Agency regulates all reservoirs with a capacity of 25,000m? or more
under the Reservoirs Act 1975.

The flood risk from reservoirs map shows the maximum extent of flooding, depth and
speed of flow in the unlikely event that a reservoir fails.

Land Management and Flooding

The topography of the Humber River basin varies considerably. There are two distinct
areas of high ground. These are the North York Moors and Cleveland Hills to the north
east and the Pennines and Peak District which run to the west across six management
catchments.

The headwaters of the River Esk in the north of the river basin are located in Westerdale
in the Cleveland Hills at an altitude of between 300m and 400m Above Ordnance Datum
(AOD) whilst the River Derwent reaches between 300m and 350mAOD.

The River Derwent (Derbyshire) rises in an upland moorland area of the Pennines with
elevations of more than 630mAOD whilst the Upper Calder catchment peaks at 583mAOD
at Black Hill near Holme. These areas are characterised by high gradients, steep valleys
and narrow floodplains and result in highly reactive systems, with water levels and flows
responding to rainfall quickly.

In contrast, to the east and south of the river basin many of the management catchments
surrounding the Humber Estuary are characterised by large areas of low-lying land, parts
of which are below sea level.

The river basin district is predominantly rural with more than 60% of its land used for
agriculture. Farming types include pastoral (livestock) farming on the upland areas of the
catchment, with mixed and arable farming in the lowlands. 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 can impact on food production.

Land use and management is closely linked to flood risk management. Improved land
drainage can speed up the rate at which water gets into rivers, and consequently can
increase the flood risk. Conversely, impeding drainage to hold water on the land can help
to manage flood risk.

Land management practices can help control erosion, increase soil moisture and reduce
the transport of nutrients in field runoff. These include the use of buffer strips adjacent to
watercourses, strip cropping, contour farming, fencing watercourses from livestock and
reduced stocking densities. It has been shown that such practices reduce runoff at the
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field scale, and this could benefit flood risk management through reducing the quantities of
water, sediment and pollutants entering the watercourses.

Tree cover is approximately 3.4% of the river basin district, with remnants of the once-

great Sherwood Forest in the Idle and Torne Management Catchment and Dalby Forest

within the North Yorkshire Moors National Park and Derwent Management Catchment.

The Yorkshire and Humber region contains more than 23,600ha of ancient woodlands,

i ncluding Battydés Wood (West Yorkshire), Gr as
Wood (Leicestershire).

Large-scale deforestation of the moorland areas over many centuries has increased
rainfall runoff and fluvial flows. This has placed established communities at increased risk
of flooding. The National Forest aims to reforest 200 square miles in the centre of the river
basin district, between Derby, Loughborough and Tamworth.

There is growing evidence that natural flood management (NFM) helps to slow down or
even reduce flood flows. NFM implemented upstream of areas of flood risk, including in
the headwaters of catchments, can complement conventional flood or sea defences to
enhance flood and coastal resilience by:

9 reducing flood risk

1 helping communities to recover faster
9 building resilience into hard defences
1 reducing the impacts of climate change

Natural flood management and nature based solutions can also have other and multiple
benefits. These and the various types of nature based solutions, are described in ¢art A:
National Overview of Flood Risk Management in England for Second Cycle Flood Risk
Management Plansé

Communities and businesses, including landowners and farmers in the countryside, have
an important role to play in managing and reducing flood risk and increasing their
resilience to floods. A combination of incentive, advisory and regulatory measures help
farmers and other land managers protect the environment. The introduction of the
Environmental Land Management Scheme may offer greater opportunities to maximise
both environmental benefits and reductions in flood risk.

Measures have been included in the Humber RBD Plan which focus on engagement with
landowners to support and develop nature-based solutions projects to help manage or
reduce flood risk.

Coastal Erosion

Coastal erosion occurs along the length of the river basin district and is dependent on the
nature of the coastline. Local authorities have operational powers relating to managing
coastal erosion under the Coast Protection Act 1949 and the Flood and Water
Management Act 2010. Local Authorities lead on coastal risk management activities and
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undertake works on sea flooding and coastal erosion where they are best placed to do so.
This is undertaken in collaboration with the Environment Agency.

Shoreline Management Plans are non-statutory, high level planning documents. They are
large scale assessments of the risk associated with coastal processes, and a policy
framework to reduce these risks to people and the developed, historic and natural
environment in a sustainable manner. They set the strategic direction for managing the
coast over the next 100 years. SMPs identify the most sustainable approaches to
managing coastal erosion and flooding risks in the short, medium, and long term.

Whilst the second cycle Humber FRMP has considered coastal erosion, it is covered in
more detail within Shoreline Management Plans (SMPs). The FRMP has considered high
level links with SMPs, in particular where coastal erosion risk is closely linked to managing
flood risk from the sea.

Managing Flood Risk

Often locations in the Humber RBD are at risk from more than one source of flooding.
These can interact making analysis and solutions difficult. Due to the integrated nature of
flooding, managing flood risk requires many organisations to work in partnership together
and with other stakeholders and local communities.

Regional Flood and Coastal Committees have an important statutory role in flood and
coastal erosion risk management. In the Humber RBD these are the Yorkshire RFCC,
Trent RFCC and Anglian-Northern RFCC. More information on RFCCs can be found in
dart A: National Overview of Flood Risk Management in England for Second Cycle Flood
Risk Management Planso

Flood risk management multi-agency partnership groups exist in all counties in the
Humber RBD in England. The RMAs have worked together to reduce the risk to many
thousands of properties. Our work includes measures to prevent, prepare for, protect
against and recover from flooding. Information on the day to day activities carried out by
the Environment Agency and Lead Local Flood Authorities (LLFAS) can be seen in the
national level measures in the interactive mapping tool - Flood Plan Explorer.

The Environment Agency and other RMAs work with many partners in the River Basin
District including:

1 catchment partnerships

landscape partnerships

catchment based groups
non-government organisations

Flood Action Groups

Coastal Groups and Partnerships
other active community organisations

= =4 4 48 -4 -9

We value the contribution these partners make, including in:
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9 linking people and groups
1 bringing in local knowledge, data and expertise
9 developing and delivery of projects

The Environment Agency operates and maintains a large existing asset base in the
Humber RBD, to protect communities and infrastructure from flooding. We take a strategic
and planned approach to long-term asset investment choices and interventions to ensure
that we maximise the value realised over the lifetime of these assets.

History of Flooding

This section of the FRMP provides a summary of significant flood events and their
consequences since the first cycle FRMP in 2015. Significant is defined as an event which
affected more than 20 residential properties by internal flooding. The first cycle FRMP for
the Humber River Basin District contains information on historic flood events and their
consequences before this date. More detailed information on why flood records and
evidence are important and how they are used is in ¢art A: National Overview of Flood
Risk Management in England for Second Cycle Flood Risk Management Plansd

There has been a long history of flooding within the Humber RBD. There have been recent
significant events that have been experienced during the period of 2015 to 2021.

Table 2 below provides information on the impacts we are aware of, including:

1 location of flooding i where several communities have been affected entry is at a
county level

1 the approximate number of properties flooded internally - rounded to the nearest 10

1 the source of flood water

Table 2: Historical Flood Events from all sources 2015 to June 2021. Number of properties
rounded to the nearest 10

Date of flood Location and approximate number Source of flood water
of properties affected shown in
brackets
December 2015 Yorkshire (6000) main river, ordinary
watercourse, surface
water
March 2016 Warwickshire (70) main river
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Date of flood

Location and approximate number

of properties affected shown in
brackets

Source of flood water

June 2016 South Derbyshire (62), Bolsover (20), main river, ordinary
Melbourne (40), Breedon on the Hill watercourse, surface
(20), Gotham (20), Mansfield (20), water, sewer
Birmingham (200), Dudley (120),
Staffordshire (30), Sandwell (220)

November 2016 New Mills & Whalley Bridge (30) main river, ordinary
watercourse, surface
water

August 2017 North East Lincolnshire (20) surface water

August 2017 Scarborough (70) surface water

November 2017 Tintwistle (20) surface water

May 2018 Birmingham (180), Walsall (120), main river, ordinary

Solihull (180), Worcestershire (250) watercourse, surface
water, sewer

June 2018 Lancashire (60), Sutton-On-Trent (40) | surface water, ordinary
watercourse

September 2018 Matlock (20), Doncaster (20) surface water

June 2019 Arnold (50) surface water, main river

June 2019 Richmondshire (240), Buxton (30), ordinary watercourse,

Whaley Bridge (30) surface water, main river

October 2019 Loughborough (40), Stoney Stanton ordinary watercourse,

(40) Staffordshire (90)

surface water, main river
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Date of flood Location and approximate number Source of flood water

of properties affected shown in

brackets

November 2019 Sheffield (80), Rotherham (150), East | ordinary watercourse,
Riding (30), North Lincolnshire (50), surface water, main
Doncaster (800), Egmanton (20), river, sewer

Lowdham (100), Retford (30),
Shireoaks (30), Worksop (310)
Derbyshire wide (380), Derby (30)

February 2020 Appleby Magna (20), Cropwell Butler ordinary watercourse,
(20), Lowdham (80), Radcliffe on Trent | surface water, main river
(40), Tollerton (10), Derbyshire wide
(100), Staffordshire (300), Yorkshire
wide (1500), Bradford (70),
Wolverhampton (20)

June 2020 llkeston (60), Ruddington (20), Beeston | surface water, sewers,
(90), Nottingham (50), Walsall (30), ordinary watercourse
Sandwell (20), Staffordshire (30)

December 2020 Yorkshire wide (50) ordinary watercourse,
surface water, main river

January 2021 Derbyshire wide (50), Yorkshire wide surface water and main
(200) river
June 2021 Solihull (200), Warwickshire (20) surface water, sewer

Climate Change and the Humber RBD

This section sets out what we know are likely to be the implications of climate change in
the Humber 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
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An allowance based on the 50th percentile is exceeded by 50% of the projections in the
range. At the 70th per cent i5thpercentil®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
as this changes the most up-to date information should be used.

Coastal Flood Risk

As sea levels rise, it means coastal flooding will become more frequent. This is because
higher water levels and storms will be seen more often. Predicting coastal flooding is
complicated because itdéds a combination of:

1 astill water level
1 a surge component
I 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 likely to vary
considerably 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.

Table 3: Cumulative mean sea level rises between 2000 and 2125 (metres) for the Humber
River Basin District*

Allowance Sea level rise

Extreme (H++) 1.90m**

Upper end 1.55m

Higher central 1.15m

* 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 sets out how much we
expect peak river flows might increase by 2125 for management catchments. A
O6Management Catchmentd is a designated river
Framework Directive (The Water Environment (Water Framework Directive) Regulations
2017); this subdivides river catchment areas for easier management within the River Basin
District.
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As river flows increase, it means that fluvial flooding will become more frequent. This is
because higher river flows will be seen more often.

RBDs cover large areas. We know that some areas will be more affected by climate

change than others. The range of increases for the Humber RBD for the upper end

scenario for 2080s epoch (2070-2125) is from 33% to 69%. This range reflects a

differenceinant i ci pated change across management cat

Surface Water Flood Risk

Inwinter, mor e rainfall and 6éwet daysd are projecte
dayso6 are pr oj e ctranthllintehsityis 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, it means that 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 2125 for management catchments in the Humber RBD. The
range of increases for the Humber RBD for the upper end scenario for the 2070s epoch
(2061-2125) is from 40% to 45%.

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
(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.

Traditonalmet hods used to estimate the |ikelihood
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 hydrol ogi sts ar-®t atciwormamisti Wd&.r i hilgi S nroe
statistically significant changes over time.

More information on climate change considerations in the FRMPs is in ¢®art A: National
Overview of Flood Risk Management in England for Second Cycle Flood Risk
Management Planso .
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Progress Review of Implementing the First
Cycle FRMP

This section assesses the achievements and what has happened across the Humber
River Basin District (RBD) since the first cycle Flood Risk Management Plan (FRMP) was
produced in 2015. It describes how the first cycle FRMP was reviewed.

It reports on the status of the measures and a summary of progress made towards
achieving the objectives in the first cycle FRMPs. It gives reasons if progress has not been
made.

How we assessed progress

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

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

The Environment Agency and LLFAs followed these steps to complete the review within
the Humber RBD:

1. The status of each measure was reviewed and assigned an estimated
implementation status as of 31 March 2021.

2. For measures assigned an implementation status of 'not started' or 'superseded’
reasons were given why they have not been progressed.

3. Additional measures were identified that have been implemented since 2015 which
have made a material difference to achieving the first cycle FRMP objectives.

4. Assessed 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

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

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

= =4
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Summary of progress of implementing the
measures since 2015

Table 4 shows a summary of the estimated implementation status of all the measures in
the Humber RBD since 2015, as of 31 March 2021.

Table 4: Implementation Status of Measures for the Humber RBD

Progress Number of measures

Ongoing 499
Ongoing construction 14
Completed 142
Superseded 129
Not started - proposed 109
Not started - agreed 17

The doughnut chart below entitled 'Implementation Status' shows the proportion of
measures by implementation status.

Ongoing -
construction Cancelled

l'

Completed

Not started -
agreed

Ongoing

Not started -
proposed

Chart 1: Implementation Status of Measures for the Humber RBD
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1 16% of the measures published in the first cycle FRMP have been completed
1 2% of the measures are ongoing in construction
1 55% of the measures are ongoing

Of the ongoing measures:

1 52% are day-to-day activities which have been carried out by risk management
authorities in 2015-2021. These day-to-day 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 ¢-lood Plan
Explorerod

1 20% were attributed to other Management plans. Measures in first cycle FRMPs
included duplicate actions, such as from the Shoreline Management Plans,
Catchment Management Plans and Multi-Agency Flood Plans. To avoid further
duplication these actions are not being transitioned to second cycle FRMPs as they
will be considered through a separate review process.

1 28% of the ongoing measures are either outside of day-to-day activities or are not
included in the above management plans

Other Not viable

No funding ‘“ Postponed

Included
elsewhere

Replaced

Chart 2: Reasons for Not Progressing Measures for the Humber RBD

27% of the measures proposed in the first cycle FRMP have not been implemented. The
reasons for this are:

9 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

it does not yet have funding

= =4 4 A
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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.

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 prevention of flooding, the protection of individuals, communities, and the environment
against the consequences of flooding, and 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: preventing flooding, protecting against flooding,
preparing for flooding, and recovery and review following flooding.

Completed measures that have contributed to preventing
flooding

35% of completed measures have contributed to the prevention of flooding. Examples
include:

1 working with Local Authorities in the development of their Local Plans

1 improving evidence base through survey of flood risk management assets,
modelling and mapping

1 investigating risk of flooding across the Borough of Rotherham. Mitigation measures
identified were incorporated in the Local Flood Risk Management Strategy and
Action Plan

1 developing of planning policies to mitigate the impacts of extreme weather and
climate change within the Birmingham Development Plan (adopted 2017), and
adopting the Rea Valley urban Quarter supplementary planning document 2020
(also see case study)

Completed measures that have contributed to protecting
against flooding

49% of completed measures have helped to protect individuals, communities, and the
environment against the consequences of flooding. This includes measures for works on
the ground which were allocated funding on the 2015-2021 capital investment programme,
and have been completed by Risk Management Authorities such as the Environment
Agency and Lead Local Flood Authorities. Types of projects include engineered flood risk
management schemes, property flood resilience, asset capital maintenance and natural
flood management.

These measures have reduced risk of flooding or coastal erosion across the Humber River
Basin District. Examples include:
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T flood risk reduction to properties and
Riverd flood alleviation project

1 the £38m Foss Barrier Recovery Scheme, which reduces risk to 1200 properties

1 phase 1 & 2 of a £18m scheme to repair and improve the tidal defences through
Grimsby Docks. The scheme has reduced the risk of significant tidal overtopping
and breach of the defences to better protect 12,179 properties in Grimsby

1 Hull River Defences (Phase 1&2), which reduces risk to over 5,000 homes, as well
as businesses and infrastructure in the city. The scheme has upgraded flood
defences to restore a high standard of flood protection throughout Hull, with 3,500
metres of new defences installed

1 development of the Isle of Axholme strategy, covering an area 45,000 hectares at
risk of flooding, which included the refurbishment of Keadby pumping station

1 Kelverley Grove Flood Defences, West Bromwich i works to repair the flood
defences have reduced flood risk, including to 140 residential properties

1 Leicester Flood Risk Management Scheme, involving the improvement of
conveyance of flows along the River Soar, improving risk of flooding to
approximately 2000 properties (also see case study)

1 Louth Flood Alleviation scheme, two upstream flood storage reservoirs completed
at a cost of around £7.2m and better protects properties in Louth from flood risk

1 Mytholmroyd Flood Alleviation Scheme, which better protects 400 homes and
businesses. This scheme included construction of new, raised and improved flood
walls, the relocation of Caldene Bridge, widening of the river channel and flood
proofing buildings

1 Rising Brook, Rugeley Town Centre Flood Risk Management Scheme - a flood
storage area that will store water from the Rising Brook during times of heavy
rainfall. The £5.2 million scheme reduces the risk of flooding to more than 114
residential properties and 159 commercial properties

9 cliff stabilisation in Scarborough which reduces risk to 380 homes and 38
businesses

1 Selly Park North and South Schemes, Birmingham, which reduces flood risk,
including to 332 homes

1 Whitby Harbour works which reduces risk to over 370 homes

Completed measures that have contributed to preparing for
flooding

10% of completed measures have helped to prepare people for flooding. Examples
include:

1 engaging with communities to raise awareness and to prepare for flooding, in areas
such as Day Brook and Old Basford, and in catchments that respond rapidly to
heavy rainfall, such as the Lower Calder and in Birmingham

1 improving the flood warning service in the Humber River Basin District, examples
including Scarborough, Whitby, Leicester Principal Urban Area, the Louth, Grimsby
& Ancholme catchment and Leeds
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Completed measures that have contributed to recovery from
flooding

4% of the completed measures have helped to support communities to recover from
flooding. This was for measures and activities of the Kirklees Local Flood Risk
Management Strategy to be embedded into the response and recovery plans.

Outside of these measures, 2% of the completed measures did not fall into the categories
of prevention, preparedness, protection, recovery and review.

Ongoing measures that have contributed to managing flood
risk

In addition to the completed measures, the first cycle FRMP also included ongoing
measures that reflect the day-to-day activities undertaken by RMAs which contribute to
managing flood risk. These measures have continued throughout the period 2015-21.

Day-to-day activities carried out in 2015-2021 that have contributed to preventing flooding
include:

1 determining Flood Risk Activity Permits

1 carrying out our roles as statutory consultee in the planning process
1 continuing our modelling programme

1 continuing our publishing of updates to flood risk mapping

Day-to-day activities carried out in 2015-2021 that have contributed to protecting from
flooding include:

91 repairing and refurbishing flood risk management assets

continuing of routine maintenance of flood risk management assets

reservoir management and regulation

delivery of capital schemes

responding to incidents, including monitoring and operating defences, and clearing
debris from watercourses to allow water to flow freely

== =4 -4

Day-to-day activities carried out in 2015-2021 that have helped people to prepare for
flooding include:

1 working with communities to raise awareness of flood risk, encouraging sign up to
flood warning service and support resilience. Examples include community
resilience capacity building, engaging with schools and young people about flood
risk and resilience, and working with the farming community

f continuing maintenance and I mprovement
warning service

1 ongoing increase of our coverage of providing a flood warning service for fluvial and
tidal flooding in the highest risk areas as part of the national Flood Warning
Expansion Project
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1 continuing to work with and training of flood wardens - we have facilitated a
significant expansion in our flood warden network

1 responding to incidents, including monitoring rainfall and river levels and issuing
flood warnings to many thousands of people during flood events

The following day-to-day activities carried out in 2015-2021 have aided communities to
recover from flooding:

1 delivering projects included on the 2015-2021 capital investment programme to
repair flood risk management assets damaged during flooding

1 engaging with communities during flooding

1 engaging with communities after flooding, working in partnership to hold site visits
and drop in events with communities, including flooded businesses, affected by
flooding

1 working in partnership during and after flooding to help communities recover from
flooding, and to review flooding incidents to help further improve our response

Case studies

The following case studies have been prepared to highlight successfully completed
measures across the measure types of prevention, preparedness, protection, recovery
and review.

Cottingham and Orchard Park Flood Alleviation Scheme
(COPFAYS)

Fully operational from 2020 onwards, Cottingham and Orchard Park Flood Alleviation
Scheme (COPFAS), led by the East Riding of Yorkshire Council, in partnership with Hull
City Council and the Environment Agency. The scheme intercepts surface water run-off
from the west of the flood risk area (the Raywell Valley and Cottingham Parks
watersheds), storing water in a number of lagoons so that it can be discharged in a
controlled manner into the downstream urban drainage system.
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Figure 3: Cottingham and Orchard Park Flood Alleviation Scheme

Developed in partnership with Hull City Council and the Environment Agency at a cost of
£20 million. Funding was secured from FCERM Grant in Aid (circa £14m); £5m of Local
Growth Fund via the Humber Local Enterprise Partnership; and a land contribution from
Hull City Council worth circa £1m.

The scheme consists of two phases:

Phase 1: Orchard Park Lagoon and Wanless/Creyke Beck Flow Control

Comprises of improvements to Millhouse Beck and nearby ditches and watercourses,
leading to a flow control structure in Creyke Beck. This connects via a syphon to a large
lagoon at Orchard Park. To compensate for areas impacted by the lagoon construction,
East Riding of Yorkshire Council and Hull City Council have improved community
amenities in this area, refurbishing the open spaces and creating a public fishing pond
near the lagoon.

Phase 2: Raywell Valley Lagoons

This phase involves the creation of eight lagoons in the Raywell Valley and improvements
to highway drainage. All eight lagoons are linked together by culverts which allow any

flood water to flow from one reservoir to the next to capture as much water as possible
when necessary. All the lagoons which form a part of the scheme will normally remain dry,
only to be filled during severe wet weather events.
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The scheme provides the following benefits:

9 reduced surface water flood risk to 5,741 residential properties and 333 commercial
properties

1 reduced risk of flooding to 233ha of land

1 reduced surface water flood risk to 113,416m?2 of commercial floor space

1 total capacity to hold back over 330,000 cubic metres of flood water

The new Council assets have already operated on numerous occasions. Following
prolonged heavy rainfall in November 2019 the reservoirs prevented properties in
Cottingham and the Orchard Park area of Hull from flooding. Image shows Orchard Park
Lagoon in operation in 2019. COPFAS has been constructed to an annual exceedance
probability (AEP) of 1.33% and an allowance has been made within the scheme for
climate change.

COPFAS was the winner of the Smeaton Award 2020 from the Institution of Civil
Engineers (ICE) for Phase 1 of the scheme. Phase 2 of the scheme was also shortlisted in
the ICE Yorkshire and Humber Civil Engineering awards 2021 winning a Certificate of
Excellence.

Holderness Drain Flood Alleviation Scheme

The area of Kingston upon Hull and Haltemprice was designated as a flood risk area as
part of the Humber RBD FRMP in Cycle 1. As part of the FRMP, several measures were
developed to address flood risk improvements within this area. One of these measures
has resulted in the generation of the Holderness Drain Flood Alleviation Scheme which is
currently being constructed.

The Holderness Drain Flood Alleviation Scheme (FAS) is a £28 million project to reduce
flood risk for homes and businesses from the Holderness Drain.

The scheme involves work at two sites:

1. In East Hull there will be works to replace the existing pumping station with a new
one.

2. At Castlehill there will be works to create an aquagreen (a versatile green space
that can temporarily store excess water during a flood and then slowly release it
back into the drainage system after the peak of the flood has passed - also called a
'flood storage area'). This will reduce the risk of flooding to existing homes, mainly
in the North Carr and Sutton areas of Hull.

Together, both components of the scheme will provide a long term and more sustainable
approach to managing water in the Holderness Drain catchment.

This is a partnership project, led by the Environment Agency and supported by our
partners.
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The Holderness Drain catchment covers an area of low-lying agricultural land which drains
water from the Yorkshire Wolds through to the Humber Estuary, on the eastern side of
Hull. Managing water in this catchment is particularly difficult as the land is flat and often
below sea level at high tide. This means that water in the Holderness Drain empties into
the Humber very slowly and needs to be assisted by pumping stations along the way. After
periods of heavy rainfall, water levels in the Drain can remain high for many days, posing a
risk of flooding to homes and businesses within the catchment.

Large areas of Hull and the East Riding of Yorkshire were badly flooded in July

2007 following heavy rainfall, with thousands of homes and businesses inundated. The
North Carr and Sutton areas, on the eastern side of Hull, were particularly affected by
these floods.

Following this traumatic event, MPs, local authorities and local people campaigned for
more investment in flood protection. In response to this, the Environment Agency

has continued to work with partners to find ways to reduce flood risk in Hull and the
surrounding area.

A range of different options, including nature-based solutions were considered for the
Holderness Drain catchment. The need to do something has become more urgent as the
old pumping station in East Hull, built in 1949 to help to pump high water flows, has now
reached the end of its working life and needs to be replaced.

Kirklees Culvert Programme

Within Kirklees there are Flood Risk Areas identified in both Mirfield in Huddersfield, both
covering some smaller settlements surrounding the towns. Both of these contain
measures related to working with RMAs to reduce the risk of flooding. To aid in the
implementation of these measures, the Kirklees Culvert Programme has been devised.

Due to its geography, industrial and cultural heritage the Kirklees district contains
thousands of stone culverts. Many culverts across Kirklees are 100-200 years old and at
risk of suffering decay and consequently creating flood risk. This project is a Culvert
Inspection and Repair Programme, assessing the condition of culverts across the Kirklees
area and delivering benefits by repairing them to the required standard.

The Business case was approved in 2016 and construction began in 2017. This scheme
has delivered outcome measures in each year since and will complete its final phase in
2021/22. Throughout the delivery of this scheme the specific works to be carried out have
altered slightly, but the positive cost benefit ratio of the scheme has been maintained.

The first phase was to add culverts to the scheme based on their level of overall risk, then
to survey these culverts to understand their condition. The second phase included
repairing, replacing and daylighting culverts where possible.

Culvert improvement works are being undertaken on around 50 culverts across the
Kirklees Council area, moving 936 properties to a lower flood risk band. All the culvert
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works are on Ordinary Watercourses. The present value costs for this project are £1.7m
with the whole life benefits of £19.7m.

Leeds Flood Alleviation Scheme

Leeds was not designated as a flood risk area as part of the first FRMP. However, as part
of the Aire and Calder Management Catchment, several measures were developed to
address flood risk improvements in the city of Leeds. One of these measures related to
works on the Leeds Flood Alleviation Scheme.

eﬁ

'ﬂ

Figure 4: Leeds Flood Alleviation Scheme 1

The Leeds Flood Alleviation Scheme Phase 1 (FAS) was built to protect the city against
flooding from the River Aire. The scheme was led by Leeds City Council in partnership
with the Environment Agency, Yorkshire Water Services, the Canal & River Trust and
other stakeholders. Phase 1 of the project focused on the lower lengths of the river
including the area of Holbeck. The project - which cost in total around £50m - commenced
January 2015 and was officially opened in October 2017. The FAS has brought confidence
for regeneration, economic growth and benefits to the people of Leeds for being the '‘Best
City for Health & Wellbeing' as well as protecting 3,000 homes and 500 existing
businesses.
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Expert engineers designed an innovative solution that helped maintain the connection
between the river and city. Phase 1 saw the removal of the two main navigation weirs at
Knostrop and at Crown Point and replaced them with new mechanical moving weirs, a UK
first for flood alleviation purposes. Normally, these new mechanical weirs are in a raised
position to allow barges to navigate up and down the river without compromising city
views. However, in periods of dangerously high flood levels, the weirs are progressively
lowered to reduce the height of the flooding to the lowest practicable level. Landscaped
flood defences and the modification of existing buildings were also included in the design,
to ensure the highest standard of flood protection is achieved in both the short and the
long term.

Leicester River Soar Conveyance

Leicester was designated a flood risk area as part of the Humber FRMP in Cycle 1. As a
result of measures outlined in the first FRMP, a series of Flood Risk improvement projects
were undertaken across the city. The Leicester River Soar Conveyance project was
carried out to reduce flood risk to properties next to the River Soar in Leicester and was a
partnership project between the Environment Agency, Leicester City Council and the
Leicester and Leicestershire Local Enterprise Partnership (LLEP).

The aim of the project was to create additional floodplain capacity, reduce potential
barriers to flow of the river, and provide multi-functional green space and greater public
access along the river corridor. Two key areas of the scheme included Ellis Meadows and
Loughborough Road.

Ellis Meadows

One part of the scheme converted a former school playing field into a wetland and
wildflower park complete with cycleway and boardwalk and reconnected the River Soar
with its floodplain. Consisting of grass and decommissioned allotments, the public rarely
used the site before this project; and ecologically it contributed very little.

Funded in 2013 and completed in 2016, the 7.4 hectares restored at Ellis Meadows
formed the second phase of a larger natural flood management project for the city. Taking
a blue-green infrastructure approach to managing flood risk through a combination of land
lowering and reshaping, wetland creation, and vegetation management has reduced the
flood risk for over 2,000 homes and businesses in Leicester.
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Figure 5: Ellis Meadows wetland and wildflower park

A lake and wetland areas were created which are linked by a boardwalk, with wildflower
meadows and trees planted around the edge of the site. The project has been nominated
for awards and was highly commended by the Chartered Institute of Ecology and
Environmental Management (CIEEM) at its 2018 awards for best practice in large-scale
practical nature conservation.

Loughborough Road

Works were also carried out at Loughborough Road next to the River Soar to create a
flood relief culvert and land lowering either side of the bridge to create additional floodplain
capacity.
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Figure 6: Loughborough Road flood relief culvert

The culvert was designed to prevent flood water building up on the upstream side of the
bridge and causing a potential flood risk to existing properties in the Belgrave area. The
culvert constructed also provides better public access along the river, as it forms part of
the cycle route to the north of the city. Wetland habitats have been enhanced through the
creation of ponds and wetlands either side of the bridge.

Rea Valley Urban Quarter

The Rea Valley Urban Quarter is the next phase in the regeneration of Birmingham.
Central to this is an ambitious transformation of the River Rea into a green corridor with an
environment that is resilient to climate change and ecologically rich. Birmingham City
Council and the Environment Agency have been working together to ensure that reducing
flood risk is a core component of the regeneration strategy.

A planning framework for the future transformation of the area has been set out in the Rea
Valley Urban Quarter Supplementary Planning Document, adopted in December 2020. At
the heart of this is the need to address the current flood risk. The SPD sets out an outline

approach which includes a combination of:

1 flood storage areas
1 channel improvements
i sustainable urban drainage (SuDS) solutions

The SPD will support delivery of a business case for River Rea enhancement. It will also
be an important material consideration in determining planning applications in the area,
which will need to demonstrate how they contribute to the overall regeneration strategy.

50



Additional measures implemented since 2015

In addition to the aforementioned measures within first cycle FRMPs, a number of other
measures have emerged since the publication of the first cycle plan. Types of projects
include engineered flood risk management schemes, property flood resilience, asset
capital maintenance and natural flood management. Examples of the types of additional
measures include:

1 Anlaby and East Ella Flood Alleviation Scheme, which reduces risk to over 4,495
homes and 74 commercial properties

1 Birmingham City Council has developed a Hydraulic Maintenance of Structures
database that will be used to prioritise maintenance and to develop and promote a
FRM Capital Programme of works

1 Burton upon Trent Flood Risk Management Scheme, which was the winner of an
I nstitution of Civil Engi neer sThisehehe Mi dI| an
reduces flood risk including to approximately 4250 homes and 1000 commercial
properties, including heritage assets

1 significant sea defence improvements, surface water, and combined flood
alleviation schemes which reduce risk to 824 homes, 682 of which are better
protected from tidal risk in Cleethorpes

1 Cottingham and Orchard Park Flood Alleviation Scheme, a scheme which reduces
risk to over 5,741 homes and 333 commercial properties (also see case study)

1 Hessle Foreshore Tidal Defences, which reduces risk to nearly 4,500 homes in the
Hessle and West Hull area, in addition to improving safety and preventing flooding
on the A63, a busy stretch of road in East Riding

9 prioritising flood resilience engagement activities in areas affected by significant
floods in the Humber River Basin District

1 Humber: Hull frontage, which reduces risk to over 28,000 homes. The scheme has
upgradedthe ti dal fl ood defences along the cit:
flood risk to 0.5% chance of occurring in any given year, up to 2040, for the city

1 Living With Water partnership in Hull, working collaboratively to deliver visionary
solutions that build thriving resilient communities. This has included supporting an
extensive programme of engagement activities that formed part of @ he Hulltimate
Challengedin 2019, as well as a programme of schools engagement

1 Rawcliffe Bridge Embankment Repairs, which reduces flood risk to approximately
over 850 homes

1 working in partnership to reduce flood risk. An example is Severn Trent Water
working in collaboration with LLFAs and the Environment Agency to deliver 26
schemes wit hi nop€ratingeareanspanming the Husiber and Severn
RBDs. This has benefitted over 850 properties

1 West Park Penstock Improvement Works in Long Eaton. The scheme included
improvements to the penstocks attached to the West Park Flood Storage Reservaoir.
The works were completed in 2015 and reduced flood risk to 660 properties
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1 setting up of catchment-based partnerships to reduce flood risk and improve the
environment i such as the River Wharfe Flood Partnership, the Rea Catchment
Partnership and the River Cole Partnership

How well these measures have achieved the
first cycle FRMPs objectives

The FRR require the FRMP to include details of objectives for the purpose of managing
flood risk and measures to set out how the objectives will be achieved. First cycle FRMPs
objectives were grouped into categories: social, economic, and environmental. Information
on these objectives for the Humber River Basin District first cycle FRMPs can be found in
Part A and Part B of the first cycle FRMPs.

Overall, the measures included in the first cycle FRMP have successfully achieved the
objectives set out across all of categories, delivering a great improvement to the social,
economic and environmental well-being of the Humber River Basin district.

The first cycle FRMP showed which objective category or categories each measure would
help to deliver. The following describes measures under the objective category which they
primarily benefit.

46% of the completed measures have contributed to achieving more than one of the
objective categories and the total of the percentages shown below therefore totals greater
than 100%.

Completed measures that have contributed to Social
Objectives

93% of completed first cycle FRMPs measures and our ongoing and additional activities
completed in 2015-2021 have contributed to achieving social objectives by:

1 working in partnership with RMAs and communities, as appropriate, to understand
the risk of flooding from all sources of flooding

1 working with partners to develop long term plans to manage the risks with direct
involvement from the community in the decision-making process

1 working in partnership with communities to build awareness of flood risk and

engage with them to reduce the consequences of flooding by enabling them to take

effective action before, during and after a flood

supporting communities and individuals to make their property more resilient

reducing flood risk and avoid loss of life to people and existing residential properties

minimising the impact of flooding to community services and critical infrastructure

avoiding inappropriate development in areas of flood and coastal erosion risk

seeking opportunities to reduce existing and future risks through collaborative

working on new and future development plans

= =4 4 —a A

Examples of measures contributing to achieving social objectives include:
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partnership working to understand the challenges faced by managing surface water
flooding, sharing best practice and identifying opportunities to work collaboratively
to seek funding for traditional and innovative solutions to reduce this risk
partnership working to deliver actions in the local flood risk management strategies
partnership working to deliver flood risk management projects and maintain existing
assets, as detailed elsewhere in this document

Completed measures that have contributed to Economic
Objectives

43% of completed first cycle FRMPs measures and our ongoing and additional activities
completed in 2015-2021 have contributed to achieving economic objectives by:

T
T

reducing the economic damage of flooding to non-residential properties
continuing to maintain main river and existing assets, prioritising investment of
public money where the risk of flooding, risk to life to people and economic damage
are greatest

minimising the risk of flooding to key transport links within the river basin such as
railway lines, motorways, primary roads and trunk roads

considering the value of agricultural land and the damages that can occur as a
result of flooding within the economic appraisal of maintenance and investment
options for flood risk management

ensuring that flood risk management activities do not adversely affect the tourism
industry, and where possible have enhanced the attractiveness of the river and
coastal environment to visitors

In the Humber River Basin District, we have been working closely with the Local Enterprise
Partnerships and Combined Authorities to deliver flood risk management schemes, in
particular for areas where flooding can cause a significant economic impact.

Examples of measures contributing to achieving economic objectives include:

T

l

working with Risk Management Authorities to deliver flood risk management
projects and maintain existing assets, as detailed elsewhere in this document
Burton upon Trent Flood Risk Management Scheme i the scheme will help to
realise multiple benefits including regeneration of Burton Town Centre,
improvements to hard and soft landscapes and benefits for local amenities and
businesses

Ellis Meadows in Leicester were developed in partnership between Leicester City
Council and the Environment Agency. This involved working closely with flood risk
team, parks, education, regeneration, and highways specialists to get overall
agreement on the project (also see case study)

Leeds City Flood Alleviation Scheme (Phase 1) reduces the risk of flooding to 3,500
homes, and safeguards 500 business and over 20,000 jobs in the city centre, as
well reducing the risk to key infrastructure such as access routes to Leeds train
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station, data and telecommunications infrastructure and electricity sub stations (also
see case study)

1 Perry Barr and Witton Flood Risk Management Scheme - under construction at time
of writing (2021) to better protect approximately 1,400 properties. The scheme has
created a large wet woodlands area, planted 23000 trees and enabled the
regeneration of a deprived area by reducing flood risk. The flood scheme received
recognition as a regional winner of the Royal Institute of Chartered Surveyors,
Social Impact Awards 2020 i category dnfrastructured

1 Rising Brook, Rugeley Town Centre Flood Risk Management Scheme i the
scheme has realised multiple benefits for the community and environment,
including forming an integral part of the regeneration of Rugeley Town Centre,
crayfish protection, footbridge repairs and creation of sports pitches. The project
received an Institution of Civil Engineers West Midland Sustainability Award for the
wider benefits achieved

1 Sheffield Lower Don Valley Flood Alleviation Scheme reduces risk to 380 homes,
as well as benefitting more than 500 businesses, safeguarding around 5000 jobs,
and key roads in and out of the city

1 Skipton Flood Alleviation Scheme was completed to reduce flood risk to 378 homes
and 165 businesses in the town centre. The scheme also acts as a catalyst for the
wider development of the South Skipton area, including new commercial floor
space and housing

1 Winteringham Ings and South Ferriby, a £13.8m scheme which protects around 150
properties, along with major businesses, agriculture and infrastructure, including the
A1077 which is a vital link for south bank communities to the Humber

Completed measures that have contributed to Environmental
Objectives

29% of completed first cycle FRMPs measures and our ongoing and additional activities
completed in 2015-2021 have contributed to achieving environmental objectives by:

1 working with others to achieve WFD objectives across the river basin district
through our FCRM work or through funding contributions from FCERM Grant in Aid
and/or local levy

1 minimising the negative impacts of flooding to designated nature conservation sites
throughout the Humber River Basin District, wherever possible contributing to the
enhancement of such sites

1 minimising the negative impacts of flooding to heritage assets and landscape value
(SAM, listed buildings and historic parks and gardens), wherever possible
enhancing such assets

Example of measures contributing to achieving environmental objectives include:

1 Derwent Villages NFM project: completed, installing 149 interventions over 20 land
holdings, 7km of enhanced waterbody and 17km new habitat created/enhanced
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1 Donna Nook, a £10m habitat improvement scheme, creating 106ha new intertidal
habitat and allows flood risk activities to continue on the Humber which helps
protect 90,000ha land and around 400,000 people, together with major industry and
ports

1 projects which have helped designated sites include river restoration strategy
projects for SSSIs - Dove Valley and River Blythe, and river restoration project for
SAC i River Mease

1 The Great North Bog initiative is targeting peatland restoration and conservation
across nearly 7000 km2 of peatland soils, currently storing 400 million tonnes of
carbon. Restoring these will have significant benefits to flood risk, targeting rapid
response catchments and communities at risk as well as contributing to WFD
improvements.

1 in Leicester, Ellis meadows were created to manage flood risk through a
combination of land lowering and reshaping, wetland creation, and vegetation
management

1 Natural Flood Management (NFM) measures delivered in a number of areas
including Bishopdale, Brompton, llkley, Fillongley and River Bourne, Broughton,
Harden, Marchington (and Scotch Brook), Earby, Boddington, Hardcastle Crags,
Gorpley and Wessenden and Marsden

1 flood risk management projects that delivered environmental benefits include the
Perry Barr and Witton Flood Risk Management Scheme, and the Dovecliffe Weir
removal project at Egginton on the River Dove

Some completed measures that were not identified as being in the environmental objective
category when the first cycle FRMP was published have also contributed to environmental
objectives.

Measures contributing to Other Objectives

The first cycle of the Humber River Basin District FRMP included an objective to avoid loss
of life and reduce the risk of flooding from reservoirs to people, property, infrastructure and
the environment. Our day-to-day activity carried out in 2015-2021 to manage and regulate

reservoirs has contributed to meeting this objective.
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Second Cycle Conclusions from the Hazard
and Risk Maps for the Humber RBD

The data in tables Table 5 to Table 10 has been calculated from data available in
December 2019. This data takes into account the presence and condition of defences.
The risk is presented in flood risk likelihood categories. These indicate the chance of
flooding in any given year:

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

1 medium risk means that each year an area has a chance of flooding between 1%
and 3.3%

1 low risk means that each year an area has a chance of flooding of between 0.1%
and 1%

1 very low risk means that each year an area has a chance of flooding of less than
0.1%

These details of the flood risk in the Humber RBD have been provided below in the
context of Rivers and Sea Flood Risk and Surface Water Flood Risk.

Rivers and Sea Flood Risk Statistics
Table 5 summarises the risk of flooding from rivers and the sea to people in the RBD.

Table 5: Summary of River and Sea Flood Risk to People in the Humber RBD

Risk to people Total in High Medium Low Very low

RBD risk risk risk risk

Number of people in 12,329,529 |59,933 |335,549 570,295 | 86,979
RBD

Number of services 76,511 1,162 3,596 4,499 661

There are 12,329,529 people in the RBD. Of these:

1 8.5% 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 76,511 services in the RBD. Of these:

1 13% are in areas at risk of flooding from rivers and the sea
1 2% are in areas at high risk of flooding

Table 6 summarises the risk of flooding from rivers and the sea to economic activity in the
RBD.
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Table 6: Summary of River and Sea Flood Risk to Economic Activity in the Humber RBD

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

Number of non-residential | 485,247 10,039 | 27,552 30,632 | 4,865

properties

Number of airports 5 1 0 0 0

Length of road (kilometres | 4,978 81 235 161 28

(km))

Length of railway (km) 3,175 122 327 179 49

Agricultural land (hectares | 1,541,332 | 63,459 |128,928 55,305 | 6,937

(ha))

Of the 485,247 non-residential properties in the RBD:

1 15% are in areas at risk of flooding from rivers and the sea
1 2% are in areas at high risk of flooding

Of the 5 airports in the RBD, one is in an area at high risk of flooding from rivers and the
sea.

Of the 4,978 km of roads in the RBD:

1 21% are in areas at risk of flooding from rivers and the sea
1 2% are in areas at high risk of flooding

Of the 3,175 km of railways in the RBD:

1 20% are in areas at risk of flooding from rivers and the sea
1 4% are in areas at high risk of flooding

Of the 1,541,332 hectares of agricultural land in the RBD:

1 17% are in areas at risk of flooding from rivers and the sea
1 4% are in areas at high risk of flooding

57



Table 7 summarises the risk of flooding from rivers and the sea to the natural and historic
environment in the RBD.

Table 7: Summary of River and Sea Flood Risk to the Natural and Historic Environment in
the Humber RBD

Risk to the natural and historic Total in High Medium

environment RBD risk risk

Number of EU designated bathing 11 10 0 1 0
waters within 50 metres (m)

Number of Environmental Permitting | 1,121 97 112 117 12
Regulations (EPR) installations within
50m

Area of Special Area of Conservation | 188,156 | 3,651 |3,348 794 11
(SAC) within area (ha)

Area of Special Protection Area 193,209 |3,797 |2,511 812 5
(SPA) within area (ha)

Area of Ramsar site within area (ha) | 36,697 2,763 | 516 135 4
Area of World Heritage Site within 8,594 701 393 158 3
area (ha)

Area of Site of Special Scientific 212,573 | 7,488 |4,779 1,035 |28

Interest (SSSI) within area (ha)

Area of parks and gardens within 29,336 1,106 | 727 179 17
area (ha)
Area of scheduled ancient monument | 9,270 235 423 204 11

within area (ha)

Number of listed buildings within area | 53,028 1,721 |2,419 1,788 |262

Number of licensed water 5,581 1,455 |629 326 51
abstractions within the area

It should be noted that some of the environmentally designated sites at risk within the RBD
are reliant to some degree on flooding. It is needed to maintain their interest features.
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Of the 11 EU designated bathing waters in this RBD, 91% are both in areas at high risk of
flooding from rivers and the sea due to their fundamental features.

There are 1,121 Environmental Permitting Regulations (EPR) installations in the RBD. Of
these:

1 30% are in areas at risk of river and sea flooding
1 9% are in areas at high risk of flooding
There are 188,156 hectares of Special Area of Conservation (SAC) in the RBD. Of these:
1 4% are in areas at risk of flooding from rivers and the sea
1 2% are in areas at high risk of flooding
There are 193,209 hectares of Special Protection Area (SPA) in the RBD. Of these:
1 4% are in areas at risk of flooding from rivers and the sea
1 2% are in areas at high risk of flooding
There are 36,697 hectares of Ramsar sites in the RBD. Of these:
1 9% are in areas at risk of flooding from rivers and the sea

1 8% are in areas at high risk of flooding

There are 212,573 hectares of Site of Special Scientific Interest (SSSI) in the RBD. Of
these:

1 6% are in areas at risk of flooding from rivers and the sea
1 4% are in areas at high risk of flooding
There are 29,336 hectares of parks and gardens in the RBD. Of these:
1 7% are in areas at risk of flooding from rivers and the sea
1 4% are in areas at high risk of flooding
There are 9,270 hectares of scheduled ancient monument in the RBD. Of these:
1 9% are in areas at risk of flooding from rivers and the sea
1 3% are in areas at high risk of flooding
There are 53,028 listed buildings in the RBD. Of these:
1 12% are in areas at risk of flooding from rivers and the sea
1 3% are in areas at high risk of flooding
There are 5,581 licensed water abstractions in the RBD. Of these:

1 44% are in areas at risk of flooding from rivers and the sea
1 26% are in areas at high risk of flooding
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Surface Water Flood Risk Statistics

Table 8 summarises the risk of flooding from surface water to people in the RBD.

Table 8: Summary of Surface Water Flood Risk to People in the Humber RBD

Risk to people Total in RBD High risk Medium risk Low risk

Number of people in RBD | 12,329,529 | 78,329 157,569 833,050

Number of services 76,511 570 913 4721

Of the 12,329,529 people in the RBD:

1 9% are in areas at risk of flooding from surface water
1 0.6% are in areas at high risk of flooding

Of the 76,511 services in the RBD:

1 8% are in areas at risk of flooding from surface water
1 0.7% are in areas at high risk

Table 9 summarises the risk of flooding from surface water to economic activity in the
RBD.

Table 9: Summary of Surface Water Flood Risk to Economic Activity in the Humber RBD

Risk to economic activity

Total in RBD High risk Medium risk Low risk

Number of non-residential properties | 485,247 6,946 10,702 47,940
Number of airports 5 5 0 0
Length of road (kilometres (km)) 4,979 174 203 645
Length of railway (km) 3,175 168 159 365
Agricultural land (hectares (ha)) 1,541,334 27,468 20,859 89,543

Of the 485,247 non-residential properties in the RBD:

1 14% are in areas at risk of flooding from surface water
1 1% are in areas at high risk of flooding

The 5 airports in the RBD are all in areas at high risk of flooding from surface water.

Of the 4,979 km of roads in the RBD:




1 21% are in areas at risk of flooding from surface water
1 3% are in areas at high risk of flooding

Of the 3,175 km of railways in the RBD:

1 22% are in areas at risk of flooding from surface water
1 5% are in areas at high risk of flooding

Of the 1,541,334 hectares of agricultural land in the RBD:

1 9% are in areas at risk of flooding from surface water
1 2% are in areas at high risk of flooding

Table 10 summarises the risk of flooding from surface water to the natural and historic
environment in the RBD.

Table 10: Summary of Surface Water Flood Risk to the Natural and Historic Environment in
the Humber RBD

Risk to the natural and historic Total in Medium

environment RBD risk

Number of EU designated bathing waters 11 1 3 2
within 50 metres (m)

Number of Environmental Permitting 1,122 285 230 309
Regulations (EPR) installations within 50m

Area of Special Area of Conservation (SAC) | 188,156 1,541 |1,064 8,911
within area (ha)

Area of Special Protection Area (SPA) within | 193,209 1322 966 8,506
area (ha)

Area of Ramsar site within area (ha) 36,697 20 24 248
Area of World Heritage Site within area (ha) | 8,594 222 136 469
Area of Site of Special Scientific Interest 212,573 2,408 |1,625 10,770

(SSSI) within area (ha)

Area of parks and gardens within area (ha) 29,336 676 370 1,358
Area of scheduled ancient monument within | 9,270 166 119 442
area (ha)
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Risk to the natural and historic Total in High Medium  Low

environment RBD risk risk risk
Number of listed buildings within area 53,028 977 460 1,807
Number of licensed water abstractions within | 5,581 706 297 887
the area

It should be noted that some of the environmentally designated sites at risk within the RBD
are reliant to some degree on flooding. It is needed to maintain their interest features.

6 of the 11 EU designated bathing waters in this RBD are in an area at risk of flooding
from surface water.

Of the 1,122 Environmental Permitting Regulations (EPR) installations in the RBD:

1 73% are in areas at risk of surface water flooding
1 25% are in areas at high risk of flooding

Of the 188,156 hectares of Special Area of Conservation (SAC) in the RBD:

1 6% are in areas at risk of flooding from surface water
1 0.8% are in areas at high risk of flooding

Of the 193,209 hectares of Special Protection Area (SPA) in the RBD:

1 6% are in areas at risk of flooding from surface water
1 0.7% are in areas at high risk of flooding

Of the 36,697 hectares of Ramsar sites in the RBD:

1 0.8% are in areas at risk of flooding from surface water
1 0.05% are in areas at high risk of flooding

Of the 212,573 hectares of Site of Special Scientific Interest (SSSI) in the RBD:

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

Of the 29,336 hectares of parks and gardens in the RBD:

1 8% are in areas at risk of flooding from surface water
1 2% are in areas at high risk of flooding

Of the 9,270 hectares of scheduled ancient monument in the RBD:

1 8% are in areas at risk of flooding from surface water
1 2% are in areas at high risk of flooding

Of the 53,028 listed buildings in the RBD:
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1 6% are in areas at risk of flooding from surface water
1 2% are in areas at high risk of flooding

Of the 5,581 licensed water abstractions in the RBD:

1 34% are in areas at risk of flooding from surface water
1 13% are in areas at high risk of flooding
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Second Cycle Objectives and Measures

A full | i st of t PaureA: ldabonag @verview @fd-lodd RiskiManadeimaent 6
in England for Second Cycle Flood Risk Management Plansé .

In developing the FRMP, the RMAs have:

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

i taken account of the likely impact of climate change on the occurrence of floods

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

In addition to measures developed for the nationally identified FRAs, the Humber RBD
FRMP also includes measures for:

1 areas of the RBD that span across or cover more than one Management
Catchment 1 River Basin District level measures

1 locations that fall wholly within Management Catchments

i Strateqic Areas - which can span across River Basin Districts

In determining the proposed measures for the FRMP, the RMAs considered several
di fferent factor s. The Pasg A MNational ®werviawoéFloodut | i ned
Risk Management in England for Second Cycle Flood Risk Management Planso .

Measures that have been included in the second cycle are strategic, and the level of detail
that is included may vary depending on the planning or implementation stage measures
are at. It is not the aim of the FRMPs to address all local issues or describe all activities
being planned by the Environment Agency and other RMAs in all areas, or to provide
extensive details of the measures. Some specific strategic activities are not included as
they are covered by existing strategies. More information on these and local actions for
areas at risk of flooding can be found in local plans and strategies signposted in the
Developing the FRMP section.

Not all measures in the FRMP have secured funding and so they will not always be

implemented. For some of these measures, RMAs can apply for FCERM Grant-in-Aid to

help pay for the wor k, aPsrtnergib Fuoding Policm Thehe gove
Environment Agency administers this funding and allocates it in line with government

policies and priorities.

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 (FPE). You can use
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Flood Plan Explorer to discover information about all of the measures proposed as part of

this plan. This information mainly includes:

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

1 when the measure is planned to be implemented

= =4 -4 4

FPE displays the approximate location of measures on a map, with more detailed spatial

information displayed where available. FPE will also show how measures are progressing
over the second planning cycle. You can find more information on how to use FPE within

the tool itself, which will be updated with additional information over time. We plan for
measure information to be downloadable soon.

National level objectives and measures

There are several measures that are applicable across England. The Environment Agency
will seek to implement these national-level measures as part of its routine day-to-day 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 day-to-day work in different ways depending on local
priorities and resources. You should look at LLFA websites and their local flood risk

management strategies for more information on how they carry out their day-to-day work.

You can find information about each of these measures in the interactive mapping tool -
1 ood Pl an Explorerd

These national level measures apply to the whole of the Humber RBD area and are in
addition to any measures which have been developed locally for each FRMP.

River Basin District level objectives and
measures

51 measures have been developed that apply to areas of the RBD that span across or
cover more than one Management Catchment, for example counties. These measures
have been developed in addition to measures that cover other spatial scales.

You can find information about each of these measures in the interactive mapping tool -
61 ood Pl anThisircludesinfarmation on which national objectives each
measure helps to achieve.
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Management Catchment level objectives and
measures

193 measures have been developed that apply to locations within the 16 management
catchments in the Humber RBD. These measures have been developed in addition to
measures that cover other spatial scales. You can find information about all of the
measures that apply to the management catchments in the interactive mapping tool -
61 ood Pl anThigircludesinfarmation on which national objectives each
measure helps to achieve.

Further details of the management catchments can be found on the Catchment Data
Explorer as well as within the Humber River Basin Management Plan: updated 2022.

Flood Risk Area level objectives and
measures

There are 149 measures applicable to managing flood risk in the nationally identified FRASs

in the Humber RBD. The full list of FRAs in the Humber RBD can be found in the

Introduction of this Plan. More information on how FRAs were identified can be found in

t h Bart 8: National Overview of Flood Risk Management in England for Second Cycle

Flood Risk Management Plansé . The FRAs are described bel ow.

Within the FRA boundaries there may be included locations that are not connected to the

main FRA. There may be also locationsof 6 dry i sl andsé, which are s
the FRA. The reason for these seemingly anomalous areas relates to the methodology

used to identify the FRA boundaries, which is detailed in Part A of the FRMP report. It is

important to note, however, that measures included for the FRA, particularly any that may

be associated with flood warning and evacuation procedures, are likely to apply to the

whole FRA and will not be limited to the area shown in the FRA boundaries.

You can find information about each of these measures in the interactive mapping tool -
61 ood Pl anThigircludesinfarmation on which national objectives each
measure helps to achieve.
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Figure 7: A map showing the boundary of the Beeston (Broxtowe) Flood Risk Area
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Introduction to the Beeston (Broxtowe) Flood Risk Area

The Beeston (Broxtowe) Rivers and Sea Flood Risk Area (FRA) has been identified as an
FRA because the risk of flooding from rivers water is significant nationally for people, the
economy or the environment (including cultural heritage).

The Environment Agency is responsible for the development and delivery of the Flood
Risk Management Plan (FRMP) for this Flood Risk Area (FRA).

The Lead Local Flood Authority (LLFA) Nottingham County Council is responsible for
surface water and ordinary watercourses, and Severn Trent Water is the sewerage
undertaker for this area.

The Beeston (Broxtowe) FRA covers the Beeston and Broxtowe area and extends into
areas including:

1 Chilwell

1 Toton

1 Attenborough

1 Beeston Rylands

The area is characterised by a compact town centre surrounded by residential suburbs,
businesses and amenity areas with the River Trent (main river) skirting the southern edge
of the FRA.

Beeston is located on an area of low hills in the lower River Trent valley. The River
Erewash flows southwards through the FRA and joins the River Trent via the
Attenborough Nature Reserve Gravel pits (a SSSI), to the South of the FRA.

Much of the city is built on Triassic sandstones and mudstones which are relatively
permeable. The Trent valley is floodplain alluvium, and gravel extraction activities in the
FRA is common.

As mentioned, the Attenborough Nature reserve Site of Special Scientific Interest (SSSI),
is located within Beeston (Broxtowe) FRA.

In addition, there are various Local Wildlife Reserves and sites such as:

1 Toton Fields

1 Toton Sidings

1 Nottingham Road Carr

1 Chilwell Manor Golf Club

There are also several Scheduled Ancient Monuments and listed buildings.

Flooding from rivers can occur as a result of the channel capacity being exceeded, a
blockage occurring, or as a result of surcharge from culverted sections. There are
extensive flood protection assets maintained by the Environment Agency in the FRA,
which include raised defences and outfalls.
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The Beeston and The Erewash Canals are owned and maintained by the Canal & River
Trust. The Beeston Canal runs from Beeston through Nottingham and joins the River Trent
at Meadow Lane lock. The Erewash Canal starts at the Langley Mill basin, runs
southwards adjacent to the River Erewash and joins the River Trent at Trent Lock.

Beeston is served by a mix of foul, combined and surface water sewers. The sewerage
network has been extended and upgraded in areas over many years as Beeston has
grown. Severn Trent Water has a hydraulic model of the sewerage system and information
Is available for the capacity and condition of the network. Flooding has been recorded at
numerous locations in the FRA. This includes both surface water and foul water, and both
internal and external flooding. Severn Trent Water has undertaken schemes to increase
the capacity of the sewers in Beeston to reduce the risk of sewer flooding.

Current flood risk

Beeston (Broxtowe) is at risk of flooding from a variety of sources. The primary sources
include flooding from rivers, surface water and sewers. This presents challenges to flood
risk management, particularly in areas around river confluences where raised defences
could protect property against flood risk from one source but potentially could increase
flood risk from another source.

The flood hazard and risk maps show that in the Beeston (Broxtowe) (Rivers and Sea)
FRA there are approximately 16,855 people living in areas at risk of flooding from rivers.
Of these, 2.3% are in areas of high-risk.

Also shown to be in areas at risk of flooding from rivers are:

1 526 non-residential properties (including hospitals, schools and colleges, retail
parks, community centres)

0.56 km of roads
7.4 km of railway lines
24 ha of agricultural land

areas of environmental designated sites, scheduled ancient monuments, listed
buildings, parks and gardens, and water abstractions
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The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of river flooding for the FRA.

Based on this information, Risk Management Authorities (RMAS) have concluded that
further steps should be taken to manage risk of flooding and the current and future impact
it could have on the FRA.

How the risk is currently managed

The Environment Agency maintains flood risk management assets, for example river
channels, flood defence walls or embankments, throughout the FRA. These include
Beeston Weir, raised defences which form part of the Nottingham Left Bank flood risk
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management scheme. In addition, assets along the River Erewash include flood banks in
the Toton Fields area, which provide flood protection for parts of Sandiacre and Long
Eaton.

Similarly, the LLFA and Severn Trent Water maintain assets that perform a flood risk
management function on the drainage network. The Canal & River Trust maintains the
Beeston and Erewash Canals as a navigable waterway. The Canal & River Trust manages
and maintains its network to reduce risks of asset failure.

The Nottinghamshire Local Resilience Forum (Nottinghamshire LRF) is a multi-agency
partnership made of representatives from: local public services, the emergency services,
local authorities, the NHS, the Environment Agency and others. Partners are required to
respond in the event of emergencies, in their respective roles and jointly, to safeguard the
lives, property and wellbeing of residents, communities and businesses and to mitigate the
consequential impacts. Flooding is one of the risks addressed by the LRF through
community flood preparation.

The Environment Agency monitors river and rainfall conditions in the FRA. This
information is used to inform activities related to Flood Warning Areas that cover the FRA
which enable people to receive a warning when flooding could occur along the River Trent
and the River Erewash.

The Environment Agency undertakes hydraulic modelling to understand flood risk. In the
FRA modelling has been undertaken for the main rivers the Trent and River Erewash,
along with their tributaries.

Flood risk maps are published based on the outputs from the mathematical modelling to
inform:

1 the public and business of their flood risk
1 potential developers and local planning authorities
1 the assessment and design of flood risk management works

The Nottingham Left Bank flood risk management scheme was completed in 2012 The
£45 million scheme reduces the risk of flooding to 16,200 homes and businesses along a
27 kilometre stretch of the River Trent, from Sawley to Colwick, which includes the
Beeston (Broxtowe) FRA. It also provides additional protection to key infrastructure at the
heart of the communities along the Trent.

The impact of climate change and future flood risk

Rainfall intensity is expected to increase in future and causing higher river flows and
levels. As rainfall intensity increases, it means that surface water flooding will become
more frequent as higher rainfall totals will be seen more often.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.
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Objectives and measures for the Beeston (Broxtowe) (Rivers
and Sea) FRA

Measures have been developed which apply specifically to the Beeston (Broxtowe)
(Rivers and Sea) FRA. These measures have been developed in addition to measures
covering a wider geographic area, but which also apply to the Beeston (Broxtowe) (Rivers
and Sea) FRA. You can find information about all the measures which apply to the
Beeston (Broxtowe) (Rivers and Sea) FRA in the interactive mapping tool - d-lood Plan

Expl orero
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Figure 8: A map showing the boundary of Bentley Flood Risk Area
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Introduction to the Bentley Flood Risk Area

The Bentley Rivers and Sea Flood Risk Area (FRA) has been identified as an FRA
because the risk of flooding from rivers is significant nationally for people, the economy or
the environment (including cultural heritage).

The Environment Agency take the lead on the development and delivery of the FRMP for
this FRA.

Doncaster Council are the Lead Local Flood Authority whose remit includes flood risk from
surface water and ordinary watercourses.

Yorkshire Water is the Water and Sewerage Company that own, operate and maintain the
sewer network and waste water treatment infrastructure in the FRA.

The Bentley FRA covers some businesses and residential properties that are within the
iImmediate area of the River Don as well as some of the dykes and drains in the
surrounding area of the town.

Much of the Bentley FRA lies on a bedrock of gravelly sandstone with some calcareous
mudstone. This is overlaid by river terrace deposits and Hemingbrough glaciolacustrine
formation. The predominant soil is classified as slowly permeable, seasonally waterlogged,
fine loamy, and fine loamy over clayey, and clayey soils. There are also a few areas of the
FRA with stoneless clayey and fine loamy over clayey soils and other areas with stoneless
clayey fine silty, and fine loamy soils affected by groundwater.

The FRA is a mix of urban and agricultural land and includes wildlife sites such as:

1 Arksey Pond
1 Moat Hill
i Daw Lane Plantation

There are also several listed buildings, particularly around Arksey and Moat Hill has both a
scheduled ancient monument and been designated as a heritage at risk site.

Bentley was originally a village 2km north of the River Don, however through the early
20th century residential development expanded south and west of the village along the
Bentley Road corridor and north along the A19 road. Following further urbanisation
Bentley village became a suburb of Doncaster, situated on the left bank of the River Don.
Today, the majority of Bentley is designated as Flood Zone 3 on the Environment Agency
Flood Map for Planning which limits future urban development in the area.

The FRA is susceptible to flooding from the rivers during times of increased rainfall and
elevated water levels in the River Don and the Ea Beck.

Due to the underlying geology, BDssessmergt er 6 s 20
designated the Bentley FRA as having a 0-50% chance of groundwater flooding. If

impacted, groundwater flooding would be widespread, affecting large areas of low-lying

land and would be closely related to the River Don and Ea Beck baseflow.
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Yorkshire water pumping stations and Bentley Ings pumping station are fundamental to
the sewer systems in Bentley. If these fail, it could cause sewer flooding to the FRA. Due
to the impact of subsidence from historic coal mining, the Coal Authority contributed to the
refurbishment costs and continue to contribute to the ongoing running costs of the
pumping station.

Current flood risk

Bentley has suffered from several significant flood events over the years, including 1932
and 1947 from the main river overtopping the defences and 2007 which caused
widespread flooding across the area.

Most recently, Bentley experienced severe flooding in November 2019, due to persistent
heavy weather causing overtopping of the riverbanks of the River Don at several locations
and overtopping from Ea Beck at Norwood Spillway. The flow gauge on the River Don at
nearby Doncaster recorded a peak level of 6.31m and peak flow of 395 m?/s the highest
record in 43 years. This caused 356 properties to have flooded in Bentley.

The flood hazard and risk maps show that in the Bentley (Rivers and Sea) FRA there are
approximately 10,966 people living in areas at risk of flooding from rivers. Of these, 201
are in the high-risk category. Additionally, within the FRA there are:

Also shown to be in areas at risk of flooding from rivers and the sea are:

1 387 non-residential properties

3.87km of road

2.44km of railway

45.61ha of agricultural land, and

areas of scheduled monuments, parks and gardens, listed buildings and water
abstraction and discharge points

= =4 -4

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of flooding for the Bentley FRA.

Based on this information, Risk Management Areas (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.

How the risk is currently managed

The management of flood risk from rivers and the sea is led by the Environment Agency in
collaboration with other Risk Management Authorities (RMAs) and other stakeholders for
example Doncaster Council, Yorkshire Water and Danvm Drainage Commissioners.

Traditionally as defences have been overtopped in the area, they have been raised to
provide further protection to the community. There is now a heavily managed system of
defences in the area.
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The gauging stations (Doncaster, River flow i continuous, Site ID: FO908) just upstream of
New Bridge Road and (Bentley Ings Screen, Surface water level (including tide and lake
level) T continuous, Site ID: L0962) provide information for Bentley flood alerts & warnings
even though they are outside of the FRA.

There is also an effluent monitoring site for Bentley Sewage treatment works within the
FRA, and river flow and level monitoring nearby at Doncaster and Bentley Ings pumping
station.

The Bentley FRA is covered by the lower River Don catchment Flood Alert. There are 7
fluvial flood warnings that cover the FRA: 2 flood warnings for Ea Beck, 1 flood warning for
North Swaith Dyke and 4 flood warnings for the River Don.

Flood risk maps are published based on the outputs from the mathematical modelling to
inform the public and business of their flood risk potential developers and local planning
authorities, and the assessment and design of flood risk management works. Since the
devastating 2019 flooding across South Yorkshire, organisations have been working
together to respond to the flood risk and climate emergency in South Yorkshire on a
regional scale.

The South Yorkshire Catchment Plan is a vital part of this work. The plan brings key
partners and priorities together to build a climate resilient region, to strengthen our
capacity to act together over the long term and to provide a compelling programme for
investors.

The plan will provide a strong, regional level ambition that benefits the communities of
South Yorkshire and will set out how we tackle the causes of flooding, not just the
symptoms. The plan is a chance to do things differently and become a national example of
innovation and excellence.

We are also reviewing options for large nature-based solutions in the lower catchment, as
discussed above, to help build climate resilience and make more space for water. We
have an official investment request on our medium-term plan of £40million pounds for
Source to Sea i nature-based solutions programme. This programme will still need
external funding, but this signifies our ambition and our commitment to respond to the
climate and nature emergency in South Yorkshire.

The impact of climate change and future flood risk

Rainfall intensity is expected to increase in future causing higher river flows and levels. As
rainfall intensity increases, it means that flooding from rivers and the sea will become more
frequent.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.
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Objectives and measures for the Bentley FRA

Measures have been developed which apply specifically to the Bentley FRA. These
measures have been developed in addition to measures covering a wider geographic
area, but which also apply to the Bentley FRA. You can find information about all the
measures which apply to the Bentley FRA in the interactive mapping tool - é-lood Plan
E x p | oThigincludes information on which national objectives each measure helps to
achieve.
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Figure 9: A map showing the boundary of Bingley, Shipley and Baildon Flood Risk Area
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Introduction to the Bingley, Shipley and Baildon Flood Risk
Area

The Bingley, Shipley and Baildon Flood Risk Area (FRA) has been identified as an FRA
because the risk of flooding from rivers is significant nationally for people, the economy or
the environment (including cultural heritage).

The Environment Agency take the lead on the development and delivery of the FRMP for
this FRA.

City of Bradford Metropolitan District Council are the Lead Local Flood Authority (LLFA)
whose remit includes flood risk from surface water and ordinary watercourses.

Yorkshire Water is the Water and Sewerage Company that own, operate and maintain the
sewer network and waste water treatment infrastructure in the FRA.

The FRA covers businesses and residential properties that are within the immediate area
of the River Aire and its tributaries in the FRA.

The Leeds and Liverpool canal lies within the FRA and is owned and maintained by the
Canal & River Trust.

The predominant soil type for this area is seasonally wet deep loam. The properties of this
soil type are slowly permeable, seasonally waterlogged, fine loamy over clayey, and
clayey soils.

The Leeds to Liverpool Canal Site of Special Scientific Interest (SSSI) is located within the
Bingley, Shipley and Baildon FRA. The Trench Meadows SSSI and Bingley South Bog are
also in the vicinity. In addition to this, there are several Registered Parks, Ancient
Woodlands, Listed Buildings, Scheduled Monuments and World Heritage Site within this
area.

Parts of Bingley Town have been designated a Conservation Area. This is one of two
conservation areas within the Bingley, Shipley and Baildon FRA, the other relating to the
Leeds-Liverpool Canal.

Current flood risk

Several areas located in the Bingley, Shipley and Baildon FRA have suffered from
flooding, including in December 2015 and February 2020.

The Bingley, Shipley and Baildon FRA is susceptible to flooding from the rivers during
times of increased rainfall and elevated water levels in the River Aire. There can also be
flood risk from the smaller rivers and becks, such as Nab Wood Beck, Cottingley Beck and
Barnsley Beck.
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The flood hazard and risk maps show that in the Bingley, Shipley and Baildon (Rivers and
Sea) FRA there are approximately 1,009 people living in areas at risk of flooding from
rivers and 450 are in the high-risk category.

Also shown to be in areas at risk of flooding from rivers and the sea are:

1 162 non-residential properties, including community centres, hospitals,
schools/colleges, retail parks and public utilities

0.89 km of roads including parts of the trunk road network

0.67 km of railway

94.77 ha of agricultural land

Areas of environmental designated sites, listed buildings, parks and gardens and
water abstraction points
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Flood risk to the community can also come from surface water, drainage inundation and
ordinary watercourse breaches.

Some areas in the Bingley, Shipley and Baildon FRA lie towards the base of a steeply
sloping quick responding catchment that includes a range of land uses such as moorland,
farmland and urban areas.

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of flooding for the Bingley, Shipley and Baildon FRA.

Based on this information Risk Management Areas (RMAS) have concluded that it is
concluded that 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 for now and the
future.

How the risk is currently managed

The management of flood risk from rivers and the sea is led by the Environment Agency in
collaboration with other Risk Management Authorities (RMAs) and other stakeholders, for
example City of Bradford Metropolitan District Council, Yorkshire Water, Airedale IDB,
Network Rail and the Aire Rivers Trust. There are several local community and volunteer
groups who have an interest in the flood risk of the area and help provide additional
support when required. The Canal & River Trust manages and maintains its network to
reduce risks of asset failure.

Regular meetings are held between the Environment Agency and City of Bradford
Metropolitan District Council regarding incident management, ongoing capital projects and
future projects and investment. Recognising the need for a long-term strategic approach to
managing flood risk across the Bradford district, Bradford Council have worked with the
Environment Agency to establish a Bradford Flood Programme Board. The Boards aim is
to focus on identifying and delivering cost-beneficial solutions for those communities at risk
of frequent flooding within the district.
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Much of the FRA is covered by the Middle River Aire catchment flood alert. There are
seven flood warning areas within the FRA, with a proportion of these being issued
frequently to a relatively small number of properties and other being reserved for more
extreme flooding that would affect a larger number of homes and businesses.

The Environment Agency monitor river conditions at several sites in and surrounding the
FRA, including river flow hydrometric monitoring sites at Bingley and Shipley.

Rain gauges are installed at Graincliffe Reservoir and Keighley (Marley) sewage works.

Flood risk maps are published based on the outputs from the mathematical modelling to
inform:

1 the public and business of their flood risk
1 potential developers and local planning authorities
1 the assessment and design of flood risk management works

Water level and flow information is used to inform and calibrate mathematical modelling of
the river network. The Bradford Aire Catchment Flood Alleviation Scheme (FAS) model
covers the river Aire from the edge of Bradford Council boundary upstream of the FRA to
the boundary downstream where Bradford borders Leeds. The model was updated in
2019 to account for data collected in the floods of the winter of 2015-16 and to inform the
Bradford Aire Catchment FAS. Smaller watercourses in Bradford have also been
modelled, but some of these models are simpler in nature and may use older modelling
methods.

Since 2015 the Environment Agency has been working closely with City of Bradford
Metropolitan District Council to create an extensive programme of works addressing the
flood risk and the challenges of climate change, to reduce flood risk including in places
that are currently undefended in and around the Bingley, Shipley and Baildon FRA.

Following the 2015 flood event, the Environment Agency and City of Bradford Metropolitan
District Council assessed the viability of flood risk management projects at several
locations affected by flooding. Of these Initial Assessments (IAs), 15 were completed
throughout the Bradford District with 12 focusing on the River Aire in Bradford, which falls
within the Bingley, Shipley and Baildon FRA.

The 12 1As on the River Aire were the basis for the development of a strategic outline case
called the Bradford Aire Catchment Flood Alleviation Scheme (FAS). This looked to
provide a more detailed understanding of the costs, benefits and viability of flood risk
management options for key locations along the River Aire throughout the Bradford
District, including Bingley and the Baildon / Shipley area. The project looked

at several options to reduce the risk of flooding including a catchment approach (for
example, upstream storage) and linear defences (direct interventions such as flood walls
and embankments), or a combination of the two.

The conclusion of the report is that only linear defences are viable. The report makes clear
that the benefits of a catchment approach such as upstream storage are significantly
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outweighed by the costs of construction, which are prohibitive. Upstream storage would
only provide a minimal reduction in levels for the different locations at risk on the River
Aire in the Bradford district. Linear defences would therefore still be required at the
locations at risk, with only a minimal impact on the heights required.

Whilst linear defences are technically viable, the cost-benefit analysis shows that the cost
of the linear defences are high when compared to the benefits they would provide. Before
a flood risk management project is progressed, more work is required to try and reduce
this gap (projects must demonstrate they are economically viable, (for example, have a
cost-benefit ratio of at least 1, before progressing).

The projects also requires significant partnership funding to meet the full costs.

Without a significant improvement in the cost-benefit ratio of the projects, and significant
external funding, the Bradford Aire Catchment FAS cannot progress further.

The Environment Agency and City of Bradford Metropolitan District Council remain
committed to finding alternative solutions and funding sources for the Aire in Bradford. We
are working together to assess options which will provide a lower level of protection but
may be more economically viable. We are seeking innovative solutions and working with
partners on other projects in the catchment which may also provide an opportunity to
reduce flood risk.

The impact of climate change and future flood risk

Rainfall intensity is expected to increase in future causing higher river flows and levels. As
rainfall intensity increases, it means that flooding from rivers and the sea will become more
frequent.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.

Objectives and measures for the Bingley, Shipley and Baildon
FRA

Measures have been developed which apply specifically to the FRA. These measures
have been developed in addition to measures covering a wider geographic area, but which
also apply to the Bingley, Shipley and Baildon FRA. You can find information about all the
measures which apply to the Bingley, Shipley and Baildon FRA in the interactive mapping
tool-6-1 ood Pl anThigincludesinfarmation on which national objectives each
measure helps to achieve.
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Figure 10: Map showing boundary of Birmingham Flood Surface Water Risk Area
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Introduction to the Flood Risk Area

The Birmingham Surface Water Flood Risk Area (FRA) has been identified as an FRA
because the risk of flooding from surface water is significant nationally for people, the
economy or the environment (including cultural heritage).

The following Lead Local Flood Authorities (LLFAS) have led on the development and
delivery of the Flood Risk Management Plan (FRMP) for this FRA:

1 Birmingham City Council

Solihull Metropolitan Borough Council
Dudley Metropolitan Borough Councll
Sandwell Metropolitan Borough Council
Walsall Metropolitan Borough Council

E

They arethe LLFAsr esponsi bl e for managing flood risk
These local sources of flooding are surface water, groundwater and ordinary
watercourses.

The Environment Agencyo0s remit covers managin

Severn Trent Water is the water and sewerage company that owns, operates and
maintains the sewerage network and wastewater treatment infrastructure in the FRA.

The Birmingham Surface Water FRA is a largely heavily urbanised area covering over a
million people.

It is dominated by the City of Birmingham and covers parts of:

Solihull Metropolitan Borough area
Dudley Metropolitan Borough area
Sandwell Metropolitan Borough area
Walsall Metropolitan Borough area
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The river system in the FRA largely falls within the River Tame catchment, including its
tributaries the River Rea and River Cole.

Located in the FRA are:

1 the Edgbaston Pool Site of Special Scientific Interest

1 several nature conservation areas

1 Scheduled Ancient Monuments 1 such as the Roman fort at Metchley, Weoley
Castle and several moated sites

91 approximately 1400 listed buildings

1 270 ha of registered parks and gardens

Large parts of the FRA are characterised by a long history of development and
industrialisation. Many of the local rivers and brooks have been heavily modified. Several
canals are located in the FRA, and the whole Birmingham Canal Navigations system
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converges in the city centre at Gas Street Basin. These canals were built to transport coal,
iron and other heavy goods. Groundwater has been extracted historically for industry and
commerce; this has reduced significantly over the last 40 years with the decline in
manufacturing.

An extensive drainage network has been constructed throughout the FRA comprising:

9 foul and combined sewers
surface water sewers
highway drains and gullies
culverted watercourses.
privately owned drainage.
pumping stations
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The drainage network is complex with a range of design capacities.

Surface water flooding in the FRA occurs due to natural and artificial influences. Quite a
high percentage of the rain that falls in the upper Tame catchment runs off it because
drainage is impeded by the overlying loamy clay soil. Water flows overland entering built
up areas. Heavy rain also ponds or flows off impermeable surfaces in the urban areas
where it cannot soak into the ground. Urban drainage systems become overwhelmed or
unable to discharge into receiving watercourses due to high water levels.

Surface water flooding often occurs in combination with other sources of flood risk in the
FRA.

Sewer flooding can occur when combined sewers and surface water sewers are
overwhelmed by surface water runoff or can occur because of sewer blockages and
collapses. Some blockages result from inappropriate items being disposed of into sewers.

There are 16 main rivers in the FRA and numerous ordinary watercourses including
unnamed streams and ditches. Many of these rivers and streams are susceptible to
flooding. The fast run-off from the upper catchments and run-off entering the watercourses
from the urban areas means there is a rapid response to heavy rainfall.

Historically flooding has been caused by channels not being able to take the high volumes
of water and by blocked culverts. Siltation and blockage of key structures is a significant
iIssue across several watercourses, with low energy summer flows and consistent fly
tipping across the FRA proving detrimental. Various communities are at risk of flooding
from watercourses in the FRA. Selly Park and Sparkhill have been identified as Flood Risk
Areas where the flood risk from rivers is considered nationally significant. Further
information on these Flood Risk Areas can be seen in The Selly Park Rivers and Sea
Flood Risk Area and The Sparkhill Rivers and Sea Flood Risk Area sections of this
document.

There is the potential for overtopping of canals as a result of high inflows exceeding the
canal capacity during storm events.
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Groundwater has become a re-emerging issue in the FRA. Groundwater levels have been
rising back to natural water table levels. This is due to the cessation of pumping from
wells, and abstractions not being as frequent as they once were.

The FRA is also at risk of flooding from reservoirs within and outside of the FRA.

Current surface water flood risk

Most recently, flash flooding affected properties across the FRA in 3 events in June 2016.
In May 2018, intense, localised thunderstorms over the Birmingham conurbation caused
surface water and fluvial flooding to 700 properties across:

1 Birmingham
9 Solihull
T Walsall
i Worcestershire

In June 2021, flash surface water flooding affected more than 200 properties in Solihull
and caused significant highway flooding.

The flood hazard and risk maps show that in the FRA 90,731 people live in areas at risk of
flooding from surface water. Of these, 5% live in areas of high risk.

Also shown to be in areas at risk of flooding from surface water are:

=a

6,239 non-residential properties, including 301 services
46.9 km of A roads

41.07 km of railway

Birmingham Airport

157.89 ha of agricultural land*

9.49 ha Sites of Special Scientific Interest
2.63 ha Scheduled Ancient Monuments

64 listed buildings

42.95 ha of registered parks and gardens

30 Environmental Permitting Regulatory Sites
25 licensed water abstraction points

= =4 4 4 4 48 8 2 -9
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*Based on Agricultural Land Classification map. In reality a large proportion of the land
shown in the map as being agricultural land is built up area.

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of surface water flooding for the FRA.

Based on this information, Risk Management Authorities (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.
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How the risk is currently managed

To ensure the effective management of all sources of flood risk, the LLFAs in the FRA
have developed partnerships with Severn Trent Water, the Environment Agency and other
key stakeholders over several years. This includes the setting up of groups that manage
flood risk at a strategic and operational level.

Relevant strategies for the FRA include:

1 LLFA Local Flood Risk Management Strategies
1 Surface Water Management Plans for Birmingham and Solihull
9 Strategic Flood Risk Assessments

There are also multi-agency flood plans that cover the FRA. These specifically outline how
multi-agency partners will work together to respond to and manage significant flooding
incidents.

There are no surface water specific flood alerts or warnings covering the FRA. The
Environment Agency monitors rainfall, river flows and levels and provides a flood warning
service for river flooding. There are 3 flood alert and 25 flood warning areas in the FRA.
The river flood alerts issued take into consideration thunderstorms and the potential for
surface water impacts.

Mapping exists that indicates areas at risk of surface water flooding in the FRA. This
comprises local information developed for some parts of Birmingham as part of the
Surface Water Management Plan. It also includes national information produced by the
Environment Agency in the Risk of Flooding from Surface Water dataset. Modelling and
mapping also exist that indicates areas at risk of river and reservoir flooding.

The LLFAs in the FRA manage asset registers showing structures and features that are
important to managing flood risk. This is along with the relevant risk management authority
responsible for their maintenance. This includes assets important for surface water
management, such as highway drainage and culverted watercourses.

LLFAs across the FRA have a consenting and enforcing role in respect of watercourses.
The responsibility for maintenance of watercourses lies with the riparian owners.
Birmingham City Council clears high-risk grills and culverts that have a major impact on
flood risk. Highway drainage is maintained by the Highway Authority.

The Environment Agency uses its permissive powers to operate and maintain flood risk
management assets at several locations on the main rivers in the FRA. These include:

1 flood storage areas
9 raised defences

1 afloodgate

9 trash screens

Severn Trent Water has a maintenance programme in place for public sewers.
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The Canal & River Trust manages and maintains its network to reduce risks of asset
failure.

The responsibility for maintaining the reservoirs lies with their respective undertakers.

Measures since 2015 to manage flood risk in the FRA include:

1 the Birmingham Development Plan (2017) - contains a new suite of planning
policies that include measures to help mitigate the impacts of extreme weather and
climate change

1 the Rea Valley urban Quarter supplementary planning document - adopted in 2020

1 property flood resilience measures for properties noted to be at significant risk in
some areas across the FRA

1 Flood risk management schemes at Selly Park (North and South) - these are
described in The Selly Park Rivers and Sea Flood Risk Area section of this
document

1 the Perry Barr and Witton flood risk management scheme - under construction at
time of writing (2021) to better protect approximately 1,400 properties

1 the Bromford and Castle Vale flood risk management scheme - under construction
at time of writing (2021) to better protect more than 900 properties

1 sewer flooding schemes in Birmingham such as:

o Cartland Road / Ripple Road scheme in Stirchley

o Lodge Hill, Weoley Avenue sewer and surface water flood alleviation
scheme i a joint scheme delivered by Severn Trent Water and Birmingham
City Council

Multi Agency partners are continuing to work together during the period 2021 to 2027 to
identify, and deliver if viable, measures to improve flood resilience and benefit the
environment in the FRA.

The impact of climate change and future flood risk

Rai nf all intensity is expected to increase in
will become more frequent as higher rainfall totals will be seen more often. River flows are
also expected to increase leading to increased risk of fluvial flooding.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.

Objectives and measures for the Birmingham FRA

Measures have been developed that apply specifically to the Birmingham FRA. These
measures have been developed in addition to measures covering a wider geographic

area, but which also apply to the Birmingham FRA. You can find information about all the
measures that apply to the Birmingham FRA inthe | o od P a paniateractive r er 0
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mapping tool. This includes information on which national objectives each measure helps
to achieve.

88



The Brigg Rivers and the Sea Flood Risk Area
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Figure 11: A map showing the boundary of Brigg Flood Risk Area
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Introduction to the Brigg Flood Risk Area

The Brigg Rivers and Sea Flood Risk Area (FRA) has been identified as an FRA because
the risk of flooding from rivers is significant nationally for people, the economy or the
environment (including cultural heritage).

The Environment Agency take the lead on the development and delivery of the FRMP for
this FRA. North Lincolnshire Council are the Lead Local Flood Authority (LLFA)
responsible for managing flood risk from ‘local' sources. These local sources of flooding
are:

1 surface water
1 groundwater
9 ordinary watercourses

The Environment Agencyod6s remit covers flood
strategic overview of all sources.

Anglian Water Services is the water and sewage company that owns, operates and
maintains the sewerage network and wastewater treatment infrastructure in the FRA.

Ancholme Internal Drainage Board (IDB) is responsible for land drainage in this area.

The soll type is seasonally wet, deep clay with grade 2 and 3 agricultural land peripheral to
the FRA.

There is a scheduled ancient monument 285m east of Castlethorpe House, which is listed
as a moated site.

Brigg market town sits on a gravel spur of the Lincolnshire Wolds that juts out into the
Ancholme valley, a tributary of the Humber. The Ancholme River runs south to north
through its flat, low-lying flood plain.

Historically, this location provided a narrow crossing point of the river and its flood plain.
Brigg town developed and its founding pre-dates its first mention in 1183.

The area surrounding the town was previously semi-flooded marsh. Drainage from the

16306s to 1820s transformed the whole of t he

clay ponds along the riverside in Brigg, where clay was formerly extracted for brick
making.

The largest of the drainage channels is known as the New River Ancholme. This also
served as a navigation route and was once an important transport and trade route to the
Humber. Part of the original course of the river remains as a discontinuous length. It is
known as the Old River Ancholme.

The town itself lies mainly on the east bank of the old river, with a small amount to the
west. A portion of the west bank is cut off by the new river, forming an island-like piece of
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land known as Island Carr. The town regularly suffers minor flooding, and flood plain
development is an issue for local planning.

The Brigg FRA lies within the Ancholme operational catchment which includes the River
Ancholme and its tributaries. The catchment is rural with agriculture being the main land
use. As the river flows to the Humber Estuary, the land use changes, and industry
dominates. The New River Ancholme still provides a navigable route to the Humber and
has many other recreational uses.

The Ancholme catchment is designated as a drinking water protected area. This
safeguards the drinking water supply at Cadney Reservoir.

The Brigg FRA covers the west of the town where the main rivers include the:

1 Old River Ancholme
1 New Ancholme

1 Spring Dyke

1 Redcombe Drain

Wrawby Catchwater lies to the northeast and ends at the periphery of the FRA. Scawby
Brook is an Ordinary Watercourse of significance in this FRA.

The predominant flood source within the FRA is fluvial, although tidal risk is also significant
given the low-lying nature of the catchment.

Current flood risk

Brigg has experienced significant flood incidents in:

1 November 2019 - both the OIld River Ancholme and the River Ancholme overtopped
the defences
1 November 2019 - the Scawby Brook channel capacity was exceeded

The flood hazard and risk maps show that in the Brigg (Rivers and Sea) FRA there are
approximately 1,268 people living in areas at risk of flooding from rivers. Of these 82% are
in areas of high risk.

Also shown to be in areas at risk of flooding from rivers and sea are:

1 113 non-residential properties including the Brigg Sewage Treatment Works
1 0.09km of roads - including parts of theM180 and A18

1 0.11km of railway

1 28.84ha of agricultural land

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of flooding for the Brigg FRA.
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Based on this information, Risk Management Authorities (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.

How the risk is currently managed

The management of flood risk from rivers and sea is led by the Environment Agency in
collaboration with other Risk Management Authorities (RMAS). These include:

i Ancholme IDB
1 North Lincolnshire Council
1 Ancholme Catchment Partnership

The Environment Agency have the strategic overview of flood risk across the FRA. They
provide the tactical management and operational delivery for the risk from rivers and the
sea.

This is undertaken in collaboration with the North Lincolnshire Council as the LLFA and
Ancholme IDB. Further support is given by Anglian Water who manage the sewerage
network. The flood risk management investment is coordinated through the RFCC and
more locally through a Strategic Flood Risk Board.

The fluvial flood risk to Brigg FRA is controlled by linear defences and through water level
management upstream and downstream. The tidal flood risk along the southern Humber
Estuary near South Ferriby is managed by:

I defences
M sluices
9 outfalls

The land drainage water levels are managed by a series of pumping stations and
associated drainage systems. The surface water flood risk uses a local network of open
ditches and piped culverts. These discharge into the river or the land drainage system.

The Humber Local Resilience Forum (Humber LRF) is a multi-agency partnership made of
representatives from local public services, such as:

1 emergency services
9 local authorities
1 NHS
1 Environment Agency
The LRF risk assessment working group produces a Community Risk Register for the
Humber Sub-region. This provides a description of the risks and likelihood of them

occurring. It also considers the impact they would have on the community and economy
should they happen.

This assessment includes risks from flooding. The forum work in a multi-agency
collaboration to manage flood incidents under the Civil Contingencies Act 2004.
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The Environment Agency undertakes Hydrometric Monitoring at 2 locations within the
FRA. This information is used to inform activities related to 3 flood warning areas that
cover the FRA. This enables people to receive a warning when flooding could occur. This
data also informs the operational response during a flood incident.

Modelling and mapping of the Ancholme Catchment was carried out in 2009. This is
currently being superseded by a new hydraulic model which is due to be completed in
2021. Improvements to the Humber Estuary flood risk modelling have been completed as
part of the developing Humber 2100+ strategy.

Flood risk maps are published based on the outputs from modelling to inform:

1 the public and business of their flood risk
1 potential developers and local planning authorities
1 the assessment and design of flood risk management works

The Environment Agency operates and maintains flood risk management assets on the
main watercourses in the FRA. These largely consist of flood defence embankments and
walls.

This work also includes routine inspection and clearance activities as well as regular
repair, replacement and improvement of assets. Increasing this investment is focussed on
increasing climate change resilience.

Flood risk improvement works that benefit the Brigg FRA completed recently by the
Environment Agency include:

1 new tidal defences at South Ferriby
1 improvements to the tidal outfall at South Ferriby sluice
9 erosion protection and repair works following the November 2019 incident

There are several schemes currently being developed to reduce the risk of flooding along
the River Ancholme and Brigg. These are being promoted in collaboration by various
agencies and are expected to involve a combination of:

1 flood defence improvements
1 temporary storage of excess flood water within the catchment
1 local pumped and surface water drainage improvements

It is hoped that these will be constructed as part of the recently announced 2021 to 2027
government investment programme.

The impact of climate change and future flood risk
Rainfall intensity is expected to increase in future which will cause river flows to increase.

As sea levels rise, it means that coastal flooding will become more frequent as higher
water levels and storms will be seen more often.
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Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber RBD.

Objectives and measures for the Brigg FRA

Measures have been developed which apply specifically to the Brigg FRA. These
measures are in addition to measures covering a wider geographic area that also apply to
the Brigg FRA.

You can find information about all the measures which apply to the Brigg FRA in the ¢-lood
Pl an E xanlinteractive lmapping tool. This includes information on which national
objectives each measure helps to achieve.

94


https://environment.data.gov.uk/flood-planning/explorer/cycle-2/home
https://environment.data.gov.uk/flood-planning/explorer/cycle-2/home

The Brighouse Rivers and Sea Flood Risk
Area

Humber

River Basin District

Flood Risk Area: Brighouse, Humber

- Main Rivers
JFlood Risk Area: Rivers and Sea

[ River Basin Districts

— — —— ilOMetres
K 0 1 2 3

) © Environment Agency copyright and/or database rights 2021.
© Ordnance Survey copyright and/or database rights 2021.
All rights reserved. Ordnance Survey Licence No 100024198.

Figure 12: A map showing the boundary of Brighouse Flood Risk Area
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Introduction to the Brighouse Flood Risk Area

The Brighouse Rivers and Sea Flood Risk Area (FRA) has been identified as an FRA
because the risk of flooding from rivers is significant nationally for people, the economy or
the environment (including cultural heritage).

The Environment Agency take the lead on the development and delivery of the FRMP for
this FRA.

Calderdale Council are the Lead Local Flood Authority (LLFA) whose remit includes flood
risk from surface water and ordinary watercourses.

Yorkshire Water is the Water and Sewerage Company that own, operate and maintain the
sewer network and waste water treatment infrastructure in the FRA.

The Brighouse FRA covers businesses and residential properties in the vicinity of the
River Calder, Clifton Beck and Red Beck.

The Brighouse FRA lies on a mixture of mudstone, siltstone and sandstone bedrock with a
mix of elland flags, greenmoor rock, grenoside sandstone and pennine lower coal
measures formation. Much of the FRA also has an overlying superficial of allumium. There
are three predominant soil types within the Brighouse FRA:

1 well drained coarse loamy soils over sandstone

1 deep stoneless fine silty and clayey soils variably affected by groundwater

1 slowly permeable seasonally waterlogged clayey fine loamy over clayey and fine
silty soils

The Calder and Hebble Navigation that runs into the Brighouse FRA has been designated
as a Local Wildlife site and there are several listed buildings mainly in the west of the FRA,
around the Local Wildlife Site.

Brighouse is at risk from fluvial flooding from the River Calder and Clifton Beck and is also
at risk from surface water flooding as a result of drainage systems not being able to
discharge into the River Calder.

Flooding also comes from sewers, culverts and urban drainage infrastructure and the
tributaries Clifton Beck and Red Beck may also cause flooding.

Current flood risk

Brighouse has a history of flooding. Businesses and the local community have been
impacted by devastating flood incidents which have severely affected the local economy,
most recently in 2012 and on Boxing Day 2015 and February 2020.

The flooding also adversely impacted local infrastructure, making the main route to the
M62 and the roads to Elland, Huddersfield and Bradford impassable. Extensive parts of
the flood defences along the River Calder throughout Brighouse were damaged. The
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flooding in February 2020 caused a retaining wall between Phoenix Bridge and Clifton
Road Bridge to collapse. Surface water flooding impacted on Brighouse town centre.

The flood hazard and risk maps show that in the Brighouse FRA some 595 people are in
areas at risk of flooding from rivers of which 68% are in areas of high risk.

Also shown to be in areas at risk of flooding from rivers and the sea are:

1 434 non-residential properties

0.17km of road

0.05km of railway

20.30ha of agricultural land

areas of environmental permitting regulations, listed buildings and water
abstractions and discharge points

= =4 4 A

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of flooding for the Brighouse FRA.

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.

How the risk is currently managed

The management of flood risk from rivers and the sea is led by the Environment Agency in
collaboration with other Risk Management Authorities (RMAS) and other stakeholders for
example Calderdale Council and Yorkshire Water.

Following the devastating flooding experienced on Boxing Day 2015 the Calderdale Flood
Recovery and Resilience Programme Board was set up which is led by Calderdale Council
but includes all key partners such as the Environment Agency, Yorkshire Water, the Canal
& River Trust, Network Rail, local councillors. The aim of the Board is to oversee the
delivery of all the work contained in the Calderdale Flood Recovery and Resilience
Programme, with its aim of reducing the risk of flooding within the borough of Calderdale
and building the resilience of local communities to withstand the effects of any future flood
events. Feeding into the board are four operational groups which include Flood Reduction
and Investment, Natural Flood Management, Community Resilience and Resilient
Infrastructure.

The Calderdale Flood Action Plan contains the actions that communities and partners feel
are essential to help Calderdale recover from the floods and to improve resilience and
reduce the risk of flooding over the next 20 years. The actions have been gathered
through workshops, drop-in sessions and meetings held over summer 2016. Actions have
been developed at a series of workshops with partners and the wider community and have
been informed by local knowledge and specialist consultant modelling, use of existing
data, and linking to strategic plans.
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There are two continuous surface water level monitoring sites for the Brighouse FRA; one
on Clifton Beck and one on the River Calder.

There is 1 flood alert and 3 flood warnings covering the River Calder within the Brighouse
FRA.

Flood risk maps are published based on the outputs from the mathematical modelling to
inform:

1 the public and business of their flood risk
1 potential developers and local planning authorities
1 the assessment and design of flood risk management works

The Environment Agency maintain flood risk management assets for example river
channels, flood defence walls or embankments throughout the FRA. At present, the
Environment Agency own flood walls and embankments that line the River Calder that
help protect Brighouse from flooding.

During the flooding in February 2020, the parapet between Phoenix Bridge and Clifton
Road Bridge collapsed. This caused extensive flooding to the area. Phoenix Bridge was
identified as a priority on the Environment Agency Asset Recovery Programme, and legato
boxes were installed whilst a more permanent solution is developed.

The Environment Agency is working in partnership with Calderdale Metropolitan Borough
Council (CMBC) to develop a Flood Alleviation Scheme (FAS) for Brighouse.

The primary strategic objective of the scheme is to significantly increase the capacity of
the Brighouse community to cope with major floods. This will be achieved by reducing the
risk of flooding to property and infrastructure as far as is practicable and affordable, whilst
avoiding increases in flood risk elsewhere.

The project includes:

1 extending operational life of assets along River Calder to a further 50 years

1 replacing operational life expired assets along River Calder

1 replacing temporary assets installed following December 2015 and February 2020
flood events

1 installation of environmental focussed landscaping features in Wellholme Park to
better use the park space as flood plain from Clifton Beck

1 installation of environmental enhancements to Clifton Beck and upper catchment to
aid slowing the flow and deliver wider environmental benefits

The main benefits of the scheme will be to reduce flood risk to 43 residential and 173 non-
residential properties and to the highway network. Brighouse is on a crucial transport route
for Calderdale linking the east of the borough to the motorway network via junction 25 of
the M62.

Wider objectives include contributing to the economic regeneration of South Calderdale,
which is centred on the town, and improving the local environment, making use of
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partnership funding. Interventions within the Clifton Beck catchment that will slow the flow,
increase biodiversity and sequester carbon are a significant component of the scheme.

Calderdale Council are developing a Town Investment Plan (TIP) for Brighouse, West
Yorkshire. This plan is intended to drive forward inclusive, sustainable and resilient
economic growth, and support recovery from COVID 19.

The impact of climate change and future flood risk

Rainfall intensity is expected to increase in future causing higher river flows and levels. As
rainfall intensity increases, it means that flooding from rivers and the sea will become more
frequent.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.

Objectives and measures for the Brighouse FRA

Measures have been developed which apply specifically to the Brighouse FRA. These
measures have been developed in addition to measures covering a wider geographic
area, but which also apply to the Brighouse FRA. You can find information about all the
measures which apply to the Brighouse FRA in the interactive mapping tool - ¢-lood Plan
E x p | oThigincludes information on which national objectives each measure helps to
achieve.
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Figure 13: A map showing the boundary of Burton-upon-Trent Flood Risk Area
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Introduction to the Burton-upon-Trent Flood Risk Area

The Burton-upon-Trent Rivers and Sea Flood Risk Area (FRA) has been identified as an
FRA because the risk of flooding from rivers is significant nationally for people, the
economy or the environment (including cultural heritage).

The Environment Agency takes the lead on the development and delivery of the Flood
Risk Management Plan (FRMP) for this FRA.

Staffordshire County Council is the Lead Local Flood Authority (LLFA) whose remit
includes flood risk from surface water and ordinary watercourses.

Severn Trent Water is the water and sewerage company that owns, operates and
maintains the sewer network and wastewater treatment infrastructure in the FRA.

Burton-upon-Trent is a large town in East Staffordshire located principally on the left (west)
bank of the River Trent. The town has grown up around the brewing industry and over the
last two hundred years there has been an expansion of urban development within the
natural floodplain. Open green spaces of the River Trent Washlands adjoin the developed
urban areas of the town. These provide a unique feature and valued recreation resource
for residents.

The FRA is part of the National Forest.

Located in the FRA are:

 some ancient woodland
9 all, or part of, 8 Local Wildlife Sites

Several designated heritage assets are in the FRA, including:

1 listed buildings
1 Burton Abbey i a Scheduled Ancient Monument

The main source of flood risk to the town is from the River Trent. This is the third longest
river in the UK at 298 km. The river rises in the South Pennines on Biddulph Moor, north of
Stoke on Trent and, by Burton-upon-Trent, drains a catchment of over 3000 km2. Through
Burton-upon-Trent the river carries extreme flows of approximately 470m3 /s in an event
that has a 1% chance of occurring within any given year. There is a relatively slow
response to rainfall and relatively low velocities of floodwater in the town. This is due to the
low gradient along the main river and across the floodplain.

The FRA is also at flood risk from other main rivers:

River Dove
Tatenhill Brook
Stapenhill Brook
Stanton Brook
Clay Mills Fleam

= =4 =4 8 -9
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1 Shobnall Brook (upstream of Horninglow Channel)

Flood risk management assets within Burton-upon-Trent include:

1 flood walls and embankments

operational assets including demountable defences and penstocks
flapped outfalls and trash screens

open channel and culverts

a pumping station and flood storage area - owned and operated by the Local
Authority

= =4 4 4

Additionally, some properties in the FRA have property flood resilience measures.

Assets include the 9.6km of flood walls and embankments that protect the west of the
town from River Trent flooding. The area that benefits from these flood defences is located
between Branston in the south and the Clay Mills Sewage Treatment works in the north.
Without these defences the town would regularly experience flooding from the River Trent.
A large area would be affected if the defences were breached or overtopped. The duration
of the flood event could last several days.

The first formal flood defences protecting this area were constructed following a significant
flood event in 1932. Some defences were raised, and several kilometres of new walls and
embankments were constructed after thousands of properties were impacted by severe
flooding in March 1947. The defences provided varying standards of protection. The
Environment Agency has since carried out major improvement works to the defences, in
two phases.

Phase 1 was completed in spring 2007. This involved the improving of around 5.5km of
embankments and walls to extend their design lives, at a cost of approximately £6m.

Phase 2 was substantially completed in 2021. This involved the improving and raising of
3.6km of defences, and the upgrading of the pumping station. Approximately £25.6m has
been invested in the phase 2 works, with funding from:

1 Flood and Coastal Erosion Risk Management Grant in Aid
1 the Greater Birmingham Local Enterprise Partnership
1 Local Levy

During the construction of Phase 2, a serious flood event occurred that identified an
additional related flood risk to Branston and the A38. This has now been incorporated into
the scheme and further works are expected in 2021 and 2022.

In addition to providing protection from flooding, the Phase 2 works have delivered some
enhancements to the public realm where they form part of, or are close to, the flood
defences.

The town defences now provide protection against a River Trent flood with a 0.5% chance
of occurring within any given year for:
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1 4,246 homes

1 1,016 commercial and industrial premises - including the main shopping centre in
Burton and several breweries

1 the majority of the at-risk heritage assets

9 much of the at-risk road and rail infrastructure

Additionally, a penstock owned and operated by the Environment Agency, prevents the
River Trent backing up a small ordinary watercourse and flooding areas of Branston. To
the east of the River Trent, there is an approximately 100m length embankment that
provides a level of protection against flooding for the Winshill area.

The Shobnall Brook was diverted in the 1960s/1970s into a manmade concrete channel
called the Horninglow Channel. This was constructed by East Staffordshire Borough
Council to take the flow of the upstream Shobnall Brook around the outskirts of central
Burton-upon-Trent and so alleviate flood risk in Burton from the Brook. The majority of the
approximately 4km long Horninglow Channel is in the form of an open channel. It has the
appearance of a watercourse but is currently classified as an open surface water sewer.

There is risk of ordinary watercourse, surface water and sewer flooding in the FRA. This
flooding occurs due to:

1 capacity of the drainage network being exceeded during heavy or intense rainfall 7

including
o foul and combined sewers

surface water sewers

highway drains and gullies

culverted watercourses

privately owned drainage

pumping stations

1 sewer misuse i risk of flooding from sewers due to the wrong things (such as fats,
oils and un-flushable sanitary products) being discharged to sewers

1 drainage systems backing up when unable to discharge to the River Trent when the
river level is high

O O O O O

Pumping systems owned and operated by East Staffordshire Borough Council help to
manage residual risk of water ponding in two locations when the River Trent level is high.

Staffordshire County Council and the Environment Agency have undertaken awareness
campaigns to explain risks of flooding from all sources to residents.

During the period 2021 to 2027, Staffordshire County Council and the Environment
Agency intend to produce a Surface Water Management Plan. This will update our
understanding of flood risk and inform future local flood risk management.

There is also risk to parts of the FRA from reservoir inundation.

103


https://www.staffordshireprepared.gov.uk/Know-your-risks/Flooding/Burton-Prepared.aspx
https://www.staffordshireprepared.gov.uk/Know-your-risks/Flooding/Burton-Prepared.aspx

Current flood risk

Flooding from the River Trent has devastated the town on many occasions, with recorded
events dating back to February 1795. The flood defences have protected much of the town
from River Trent flooding, including in 2000 and during the very high-water levels in
February 2020. The main areas where flooding occurs are on The Island off Burton Bridge
and at Branston.

In February 2020, 18 properties and the A38 flooded in the area by Branston Water Park
from:

1 surcharging of the highways drainage system
9 surcharging of the sewer drainage system
1 overtopping of the Tatenhill Brook

300 properties in this area may be at risk in extreme flood events. The Environment
Agency is progressing a scheme to reduce flood risk in this location.

The flood hazard and risk maps show that in the Burton-upon-Trent FRA 24,354 people
live in areas at risk of flooding from rivers. Of these, 3.3% live in areas of high risk.

Also shown to be in areas at risk of flooding from rivers are:

1 2,332 non-residential properties - including emergency services, education, health
and transport services

9.24km of railway

10.56km of the major road network including the A5121, A511, A38, A5189, A444
105.94ha of agricultural land grade 2, 3 and 4*

123 listed buildings

1.15ha Scheduled Ancient Monuments (Burton Abbey)

5 Environmental Permitting Regulatory Sites

1 41 licensed water abstraction points

= =4 4 8 -4 -

*Based on Agricultural Land Classification map. In reality a large proportion of the land
shown in the map as being agricultural land is built up area.

With the defences in place, the number of properties, infrastructure and heritage assets at
high to medium risk in Burtoni upon-Trent is relatively small.

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of flooding for the Burton-upon-Trent FRA.

Based on this information, Risk Management Authorities (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.

How the risk is currently managed

The Environment Agency uses its permissive powers to inspect and maintain:
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1 the flood risk management scheme through the town
1 the flood embankment at Winshill
1 conveyance within the main river channels and culverts

Culverts and confined spaces are included in a CCTV inspection programme with
frequency of inspections dependant on the level of risk. The results identify the need for
localised desilting and asset repairs.

In addition to routine maintenance, unplanned intermittent maintenance may result:

1 from inspections
91 from reports from the public
i following flood events

Typical works include:

1 access improvement

9 repointing or re-profiling works

1 embankment repairs

1 vegetation management generally on the smaller channels - including tree trimming
and in-channel vegetation management

During flood events demountable defences are deployed in the town centre, and asset
performance and river conditions are monitored. Following flood events, inspection is
undertaken of defences that have had water against them.

Discussions between the Environment Agency and Severn Trent Water are ongoing
relating to the management of Shobnall Brook (Horninglow Channel).

The Environment Agency has a hydraulic model for the River Trent. Flood risk maps are
published based on the outputs from the mathematical modelling to inform:

9 the public and business of their flood risk
1 potential developers and local planning authorities
1 the assessment and design of flood risk management works

The Environment Agency monitors rainfall and water levels at Drakelow, within the FRA,
and at Croxall on the Trent upstream of the FRA. It provides a free flood warning service
for the area which, if acted upon, can reduce the impact of flooding. The Burton-upon-
Trent FRA is covered by 1 Flood Alert Area and 3 Flood Warning Areas.

The impact of climate change and future flood risk

Rainfall intensity is expected to increase in future. This will cause river flows to increase. It
is likely that flood risk in the FRA will increase with more properties becoming at risk.

The defences through the town have been designed to protect against the flood with a
chance of occurring of 0.5% in any given year. It is likely that, without capital intervention,
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the standard of protection offered by the defences will be reduced over time due to the
impact of climate change.

The next major capital intervention to the defences is currently anticipated to be needed in
the 2050s, when the defences improved in 2006/07 will be coming to the end of their
design life. Addressing the impact of climate change would be considered in any
intervention to the defences at this time.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.

Objectives and measures for the Burton upon Trent FRA

Measures have been developed that apply specifically to the Burton-upon-Trent FRA.
These measures have been developed in addition to measures covering a wider
geographic area, but which also apply to the Burton-upon-Trent FRA. You can find
information about all the measures that apply to the Burton-upon-Trent FRA in the d¢-lood
Pl an E xanlinteractive thapping tool. This includes information on which national
objectives each measure helps to achieve.
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Figure 14: A map showing the boundary of Chesterfield Flood Risk Area
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Introduction to the Chesterfield Flood Risk Area

The Chesterfield (Surface Water) Flood Risk Area (FRA) has been identified as an FRA
because the risk of flooding from surface water is significant nationally for people, the
economy or the environment (including cultural heritage).

As Lead Local Flood Authority (LLFA) Derbyshire County Council and is responsible for

the development and delivery of the FRMP forthis FRA. The Envi ronment Agen
includes managing flood risk from main rivers in the FRA. Yorkshire Water is the sewerage
undertaker for this area.

The FRA covers the town of Chesterfield, extending across the central urbanised area. It
Is noted that the FRA does not encompass the whole of the Chesterfield Borough, which
extends beyond the boundary of the FRA. The area is characterised by urban and
suburban communities, with the River Rother and Chesterfield Canal running Northwards
through the FRA.

The geology is generally mudstone, siltstone and sandstone which are part of the Pennine
lower coal measures. Soils are often loamy clay which impedes drainage and results in
significant amounts of rainfall becoming surface water run-off.

There are several Local Wildlife sites within the FRA boundary, which include Brockwell
Reservoir, Holmebrook Valley Park, Chesterfield Canal and Oakfield Avenue Meadow.

Chesterfield was founded as a Roman fort close to the very edge of the Roman Empire.

Over time, Chesterfield became a prosperous market town in the Middle Ages, serving

north-eastern Derbyshire and beyond. Withthel ndust r i al Revolution th
grew as various industries, heavy engineering and mining developed in the town.

The reduction in industrial and mining activities in the 20th Century, led to an economic
downturn for the area. This also meant brownfield sites became available for development.
Chesterfield is currently undergoing changes with several key developments completed,
and further developments planned such as Chesterfield Waterside, Markham Vale, Peak
Resort and the Northern Gateway.

Historically, fluvial flooding is a prominent issue from both main river and ordinary
watercourses through the area. These include flooding from the River Hipper, the River
Rother. To a lesser extent, surface water flooding has also occurred historically in
Chesterfield.

Much of the sewer network in Chesterfield dates to the Victorian era. Much of the sewer
system has been modelled and information is available for the capacity and condition of
the network. Flooding has been recorded at numerous locations in the FRA. This includes
both surface water and foul water, and both internal and external flooding.
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Current flood risk

Chesterfield is at risk of flooding from a variety of sources. The primary sources include
flooding from rivers, surface water and sewers.

There are numerous records of historic flooding in Chesterfield, most recently being the
significant incident in November 2019 where several properties and critical infrastructure
were flooded.

The flood hazard and risk maps show that in the Chesterfield (Surface Water) FRA
approximately 4,925 people live in areas at risk of flooding from surface water. Of these,
13.2% are in areas of high-risk.

Also shown to be in areas at risk of flooding from surface water are:

1 389 non-residential properties (including hospitals, schools and colleges, retail
parks, community centres)

4.8 km of roads

1.3 km of railway lines

1.7 ha of agricultural land

areas of scheduled ancient monuments, listed buildings, parks and gardens, and
water abstractions

E R

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of surface water flooding for the FRA.

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

How the risk is currently managed

Derbyshire County Council lead on the management of surface water flood risk, in their
role as the LLFA, in collaboration with other Risk Management Authorities (RMAS). Other
stakeholders include Chesterfield Borough Council and Yorkshire Water. There are regular
operational meetings organised by Derbyshire County Council for the RMASs to discuss
work programmes and resolve any operational issues. At a strategic level, Derbyshire
County Council is a stakeholder in the South Yorkshire Flood Risk Partnership and
Yorkshire RFCC meetings.

The LLFA, Chesterfield Borough Council and Yorkshire Water maintain assets that
perform a flood risk management function on the drainage network. For Derbyshire County
Council this would be predominantly the assets which serve the public highway. The
Environment Agency similarly maintains flood risk management assets for example river
channels, flood defence walls or embankments, throughout the FRA. The Canal & River
Trust manages and maintains its network to reduce risks of asset failure, while the
Chesterfield Canal Trust is responsible for restoring the last nine miles of the Canal.
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Although Derbyshire County Council does not have any specific flood warning
arrangements in place for surface water flooding. With regard to incident response, plans
and policies are in place to manage flooding incidents. The Derbyshire Resilience Forum
Multi-Agency Flood Plan and the Flood Response Policy outlined the Local flood risk
management strategy, which sets out how Derbyshire County Council will respond and
manage these incidents both prior to, during and after a flooding event.

The Environment Agency monitor river and rainfall conditions at 5 sites in the FRA. This
information is used to inform activities related to Flood Warning Areas that cover the FRA
which enable people to receive a warning when flooding could occur.

These flood warning areas include the:

1 Holmebrook at Ashgate

River Hipper at Brampton

River Hipper at Central Chesterfield

River Rother at Central Chesterfield

River Rother at North Chesterfield and Brimington
River Rother at Tapton

= =4 4 8 -1

The LLFA have not undertaken any specific surface water modelling and risk mapping for
the FRA and are reliant on the Risk of surface water flood maps provided by the
Environment Agency to identify areas at risk from surface water flooding within the FRA.

Flood risk maps are published based on the outputs from the mathematical modelling to
inform:

1 the public and business of their flood risk
1 potential developers and local planning authorities
1 the assessment and design of flood risk management works

The Derbyshire Local Flood Risk Management Strategy was implemented in 2015.
Derbyshire County Council developed a strategy to:

9 further develop an understanding of the flood risk to Derbyshire and the impacts of
climate change working collaboratively with all other Risk Management Authorities
and relevant groups/bodies to ensure a coordinated response to flood risk
management for Derbyshire

1 continue to work with all relevant bodies to ensure appropriate and sustainable
development in Derbyshire

1 continue to prioritise limited resources effectively to support communities most at
risk in Derbyshire

1 continue to help and support the local communities of Derbyshire to manage their
own risk

9 continue to help protect and enhance the natural and historic environment of
Derbyshire
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Recent improvement to flood risk has included three property level flood protection
schemes at Hollis Lane, Brampton and Tapton Terrace, which have improved the flood
risk to 93 properties within the flood risk area. In addition, works to the Avenue Flood
Balancing Reservoir reduced flood risk to 115 properties.

Derbyshire County Council has no Flood Risk Management Schemes in the current 6-year
Environment Agency Capital programme 2021/27.

The impact of climate change and future flood risk

Rainfall intensity is expected to increase in future and causing higher river flows and
levels. As rainfall intensity increases, it means that surface water flooding will become
more frequent as higher rainfall totals will be seen more often.

Please see the Climate Change and the Humber RBD section in this document for more
information on what we know are likely to be the implications of climate change in the
Humber River Basin District.

Objectives and measures for the Chesterfield FRA

Measures have been developed which apply specifically to the Chesterfield (Surface
Water) FRA. These measures have been developed in addition to measures covering a
wider geographic area, but which also apply to the Chesterfield (Surface Water) FRA. You
can find information about all the measures which apply to the Chesterfield (Surface
Water) FRA in the interactive mappingtool-¢-1 ood Pl an Expl orer o
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Figure 15: A map showing the boundary of the City of Bradford Flood Risk Area
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Introduction to the City of Bradford Flood Risk Area

The City of Bradford Flood Risk Area (FRA) has been identified as an FRA because the
risk of flooding from surface water is significant nationally for people, the economy or the
environment (including cultural heritage).

The City of Bradford Metropolitan District Council take the lead on the development and

delivery of the FRMP as it is the Lead Local Flood Authority (LLFA) responsible for

managing flood risk from 6l ocal d sources. The
water, groundwater and ordinary watercourses.

The Environment Agencyb6s remit covers flood r

Yorkshire Water is the Water and Sewerage Company that own, operate and maintain the
sewer network and waste water treatment infrastructure in the FRA.

The City of Bradford FRA covers many of the districts of Bradford which feature
businesses and residential properties.

The Leeds and Liverpool Canal lies within the FRA and is owned and maintained by the
Canal & River Trust.

The underlying bedrock throughout Bradford varies and in areas includes millstone grit,
overlain by lower coal measures, superficial deposits of alluvium and till with a bedrock of
sandstone, clay, sand and silts.

Ground conditions also vary and in areas it is described as slowly permeable, seasonally
wet, acid, loamy and clayey soils, while other areas freely drain with acid loamy soils.

Within the City of Bradford FRA, there are multiple Registered Parks, Ancient Woodlands,
Local Nature Reserves, Listed Buildings, Scheduled Monuments, conservation areas and
a UNESCO World Heritage Site, as well a registered battlefield at Adwalton, Drighlington.

Under the Flood and Water Management Act 2010 the City of Bradford Metropolitan
District Council (CBMDC) is the Lead Local Flood Authority (LLFA). The Council maintains
council owned watercourses, clears grilles of debris at hotspots, advises on flood risk,
designs drainage schemes, inspects and maintains council owned culverts, pumping
stations and reservoir inspections. Through the planning process, Bradford provided
consultation responses to mitigate flood risk to proposed and existing developments and
works closely with partners during flood events.

Several watercourses within Bradford originate outside the Council's administrative
boundary. Although it is likely that small land use changes within Bradford will only have
localised impact on river flows, major land use changes in the upstream catchments of the
River Aire and River Wharfe could have a significant impact on their flow regime and flood
risk.

As LLFA the CBMDC have:
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1 prepared a strategic level Local Flood Risk Management Strategy (LFRMS) for
Bradford District to reduce local flood risk from surface water, ordinary
watercourses, groundwater and reservoirs

1 worked closely with other key stakeholders to ensure delivery of effective joined up
flood risk management

1 completed a Preliminary Flood Risk Assessment (PFRA) and provide Annex
updates

1 prepared Surface Water Management Plans for areas at greatest risk when
identified through the planning cycle

1 investigated flooding incidents in order to understand their cause and ensure that
appropriate agencies play their part in the effective management and resolution of
flooding incidents

CBMDC oversees all ordinary watercourses (non-main river) and has the legal powers to
enforce landowners to remove watercourse obstructions.

CBMDC aim to:

1 consider opportunities to reduce flood risk to existing communities and
developments through better management of surface water using Sustainable
Drainage Systems (SuDS) and provision for conveyance and storage of floodwater

1 Present a thorough and updated understanding of all flood risk based on up-to-date
Environment Agency modelling. Use opportunities offered by new development to
reduce the causes and impacts of flooding

1 Identify the requirements for site-specific FRAs in particular locations, including
those at risk from sources other than flooding from watercourses

Flood risk across the Bradford district is varied but caused mainly by overland flow
following short, high intensity, or heavy prolonged rainfall events, and/or as a result of
overtopping from rivers and watercourses. Throughout the district, Bradford suffers flood
risk from fluvial sources, surface water, groundwater, sewers, and residual risk from canals
and reservoirs. In some instances, sites may suffer from a combination of more than one
source of flooding. Historically flooding has significantly affected parts of Bradford with
several largescale damaging flood events having occurred. Due to the increasing effects
of climate change, awareness of and preparedness for flooding, both at a local and
national scale, is vital in reducing flood risk to local authority areas.

Main rivers in the Bradford District include River Aire, River Worth and the River Wharfe.
There are several ordinary watercourses throughout the district that also cause flood risk
throughout the district.

There are certain locations, generally within urban areas, where the probability and
consequence of surface water and sewer flooding are more prominent due to the complex
hydraulic interactions that exist in the urban environment. Connectivity, sewer capacity,
and the location and condition of highway gullies all have a major role to play in surface
water flood risk throughout Bradford.
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The FRA is susceptible to flooding from surface water during times of increased rainfall.

Current flood risk

The flood hazard and risk maps show that in the City of Bradford FRA some 22,353
people live in areas at risk of flooding from surface water of which 5.8% are in areas of
high risk.

Also shown to be in areas at risk of flooding from surface water are:

1 3,039 non-residential properties, including community centres, hospitals,
schools/colleges, retail parks and public utilities

17.15km of roads

7.94km of railway

70.87ha of agricultural land

areas of environmental permitting regulations, parks and gardens, listed buildings,
water abstraction and discharge points

E

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of flooding for the City of Bradford FRA.

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.

How the risk is currently managed

The management of surface water flood risk is led by City of Bradford Metropolitan District
Council (CBMDC) in collaboration with other Risk Management Authorities (RMAs) and
other stakeholders for example Environment Agency, Yorkshire Water and the IDB who
manage some smaller watercourses that flow into the city. Bradford District Council owns
and maintains several assets throughout the district which includes culverts, bridge
structures, gullies, weirs and trash screens. Many of these assets are located along
ordinary watercourses within smaller urban areas where watercourses may have been
culverted or diverted, or within rural areas. All these assets can have beneficial flood risk
management functions, but they can also increase flood risk if they become blocked or fail.
In most cases responsibility lies with the riparian landowner. The Canal & River Trust
manages and maintains its network to reduce risks of asset failure.

CBMDC (as the LLFA), under the provisions of the Flood and Water Management Act, has
a duty to maintain a register of structures or features that have a significant effect on flood
risk, including details of ownership and condition as a minimum. The Asset Register
should include those features relevant to flood risk management function including feature
type, description of principal materials, location, measurements (height, length, width,
diameter) and condition grade. The Act places no duty on the LLFA to maintain any third-
party features, other than those for which the authority has responsibility as land or asset
owner.
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Regular meetings are held between the Environment Agency and CBMDC regarding
incident management, ongoing capital projects and future investment. CBMDC is also part
of the West Yorkshire Flood Risk Partnership, enabling broader (catchment scale) tactical
and strategic approaches to be agreed with neighbouring LLFAs and other partners.

The Environment Agency monitor river and rainfall conditions at a number of sites in and
surrounding the FRA, including a hydrometric monitoring site at Cottingley Bridge, Saltaire,
llkley, Addinham, Sildsden, Riddlesden, Oxenhope and Oakworth. Rain gauges are
installed at Graincliffe Reservoir and Keighley (Marley) sewage works. There are also
continuous river flow gauges at Keighley Dalton Lane and Bingley.

There are 23 flood warnings in and around the City of Bradford FRA, with a proportion of
these being issued frequently to a relatively small number of properties and others being
reserved for more extreme flooding that would affect a larger number of homes and
businesses. The flood response in Bradford is generally well-rehearsed, with the
Environment Agency, CBMDC and other partners taking operational action at specific
levels and residents responding to flood warnings to put property level resilience
measures in place.

Water level and flow information is used to inform and calibrate mathematical modelling of
the river network. The Bradford Aire Catchment FAS Model covers the river Aire from the
edge of Bradford Council boundary upstream of the FRA to the boundary downstream
where Bradford borders Leeds. The model was updated in 2019 to account for data
collected in the floods of the winter of 2015-16 and to inform the Bradford Aire Catchment
FAS as well as several proposed projects in the future. Smaller watercourses in Bradford
have also been modelled, but some of these models are simpler in nature and may use
older modelling methods. There are several surface water model updates which have also
been created, which include Keighley and Stockbridge and Silsden.

Flood risk maps are published based on the outputs from the mathematical modelling to
inform:

1 the public and business of their flood risk
1 potential developers and local planning authorities
1 the assessment and design of flood risk management works

Since 2015 the Environment Agency has been working closely with CBMDC to create an
extensive programme of works to address the flood risk in and around the FRA. Working
in partnership, the Environment Agency and CBMDC have proposed several projects in
and around the surrounding FRA to address the challenges of climate change and to build
new assets in places that are currently undefended. These projects are in their infancy but
do suggest measures to tackle surface water issues including culvert remediation works
and surface water drainage.
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The impact of climate change and future flood risk

As rainfall intensity increases, it means that surface water flooding will become more
frequent as higher rainfall totals will be seen more often.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.

Objectives and measures for the City of Bradford FRA

Measures have been developed which apply specifically to the City of Bradford FRA.
These measures have been developed in addition to measures covering a wider
geographic area, but which also apply to the City of Bradford FRA. You can find
information about all the measures which apply to the City of Bradford FRA in the
interactive mappingtool-6¢-1 o o d P 1 a nThigincludesinfarmation on which
national objectives each measure helps to achieve.
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Figure 16: A map showing the boundary of the City of Sheffield Surface Water Flood Risk
Area
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Introduction to the City of Sheffield Surface Water Flood Risk
Area

The Sheffield Flood Risk Area (FRA) has been identified as an FRA because the risk of
flooding from surface water is significant nationally for people, the economy or the
environment (including cultural heritage).

The Environment Agency take the lead on the development and delivery of the FRMP for
this FRA.

Sheffield City Council are the Lead Local Flood Authority whose remit includes flood risk
from surface water and ordinary watercourses.

Yorkshire Water is the Water and Sewerage Company that own, operate and maintain the
sewer network and waste water treatment infrastructure in the FRA.

The Sheffield FRA covers several businesses and residential properties in the vicinity of
the River Don, River Sheaf, Blackburn Brook and Porter Brook.

The Sheffield FRA lies on a bedrock of mudstone, siltstone and sandstone with Pennine
coal measures formations and overlaid by alluvium.

The soils in Sheffield are seasonally wet deep stone less fine silty and clayey soils variably
affected by groundwater, and slowly permeable seasonally waterlogged loamy over clayey
and fine silty soils over soft rock. These soils can absorb large volumes of water when dry,
reducing the volume of water entering the rivers however once saturated, surface run-off
increases causing flashy river response. There are no reports of groundwater emergence
causing significant flooding.

The solid geology of Sheffield is characterised by Namurian (Millstone Grit) to the west,
and Lower Westphalian to the east. The soils are typically alluvium along the river
corridors, with relatively large areas of peat within the uppermost reaches of the River Don
catchment. The presence of peat is an important characteristic when considering the
response of a catchment to rainfall. The soil is very absorbent, however once saturated
will rapidly release a relatively high volume of water which could contribute to localised
flash flooding.

The FRA is susceptible to flooding from the River Don, River Sheaf, Blackburn Brook and
Porter Brook. Other smaller watercourses such as River Loxley and Kelham Goyt
(tributaries of the river Don) also cause flood risk.

Sheffieldds unique and complex hydrol ogy
historical development and urbanisation influence the nature of flood risk within the area.

Floodplains in the city are not extensive and urbanisation, particularly industrial, has taken
place right up the banks of the rivers. In many urban areas, including the city centre, rivers
have been culverted to allow development and therefore the natural river system is
significantly restricted, increasing the risk of flooding.
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Urbanisation has caused increased flood risk in Sheffield, particularly from the Porter
Brook. This river had been culverted beneath the city centre to make way for development
however this constricts the river channel and increases flooding to overbank areas in times
of intense rainfall.

The topography of Sheffield is dominated by the steep slopes of the Peak District to the
west, falling towards the characteristically undulating nature of the River Don catchment to
the east. To the west of Sheffield city centre, a relatively large proportion of the district is
situated on steep sided valleys, and the river valleys are well contained. Watercourses
have been (often partially) culverted. Relatively few properties are at risk of flooding from
rivers in these upper reaches, however there is higher risk of flash flooding following
intense rainfall as water runs rapidly off the valley sides.

With the City's relatively high levels of tree/vegetation (and in places discarded debris)
there is material lying in and around watercourse channels. The steep grades also bring
high velocities in spate conditions which then wash down accumulated material. Inlets,
with or without screens, can become blocked quickly even when the inlet was 100% clear
beforehand. Many of the culverts are old, laid to facilitate development perhaps 100 years
ago or more, and some are known to be rubble culverts in unknown condition and with
uncertain locations. With inspection and maintenance almost impossible there is potential
for collapse or internal blockage. Fortunately, this has not to date been as big a problem
as inlet blockages, but all culverts carry this blockage risk. To the east of the city centre,
the district flattens, and the river valleys widen.

Runoff from the steep upper reaches arrives quickly, resulting in the overtopping of the
rivers into flatter floodplain areas. Within these flatter areas, the drainage system relies
heavily upon an ability to drain freely into the rivers. When river levels are high, the
drainage systems are unable to discharge, resulting in surface water flooding that
exacerbates problems within low lying areas.

Current flood risk

The flood hazard and risk maps show that in the City of Sheffield Surface Water FRA
some 40,790 people live in areas at risk of flooding from surface water of which 7.1% are
in areas of high risk.

Also shown to be in areas at risk of flooding from surface water are:

1 3,246 non-residential properties

23.41km of roads

38.52km of railway

187.75ha of agricultural land

areas of environmental designated sites, special areas of conservation, special
protection areas, SSSIs, parks and gardens, scheduled monuments, listed
buildings, water abstraction and discharge points

= =4 4 9
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The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of flooding for the City of Sheffield Surface Water FRA.

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.

How the risk is currently managed

The management of surface water flood risk is led by Sheffield City Council in
collaboration with other Risk Management Authorities (RMAS) and other stakeholders for
example Environment Agency and Yorkshire Water.

Flood risk maps are published based on the outputs from the mathematical modelling to
inform:

1 the public and business of their flood risk
1 potential developers and local planning authorities, and the assessment and design
of flood risk management works

The Environment Agency continuously measures the river levels at 19 measuring stations
across the Sheffield FRA. These are continuous river flow gauging stations on the Bagley
Dike, Blackburn Brook, Car Brook, Charlton Brook, Porter Brook, River Don and River
Sheaf. The network of monitoring and gauging stations feed into the flood forecasting
system for the city.

Rainfall data is available from the citybs tw
Sheffield Hallam University.

Flow measuring station information and live on the ground information is used to inform
activities related to 7 flood alert and 49 flood warning areas that cover the FRA.

The Environment Agencyods FIl ood oathwamingadjrect Di r e c
to customers by telephone, mobile, fax or pager. Customers can also get practical advice

on preparing for a flood and what to do if one happens. The areas that are within the flood

warning zone include properties within the River Don corridor between Hillsborough and

the M1, properties adjoining the River Sheaf between Bannerdale Road and the River

Don, and properties adjoining the Porter Brook.

Detailed modelling of the potential impacts of climate change has been carried out for the
Rver 6s Don, Sheaf, Porter and their tributari

The adopted flood zones underpinning Sheffield are largely based upon this and historical
flood outline data.

Il n accordance with current best practice thes
Flood Zone Maps and the basis for the assessment of flood alleviation schemes and
management across the city.
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The Environment Agency flood maps for surface water for the Sheffield area indicate a
wide scatter across the city with no concentration of risk in any specific area.

Sheffield City Council holds a register of assets that contain details of all structures and
features which have significant impact on flood risk. This includes assets which defend
against flooding, such as flood defence walls and gates, as well as those which form a key
part of a drainage system such as the local watercourse culvert network.

The Environment Agency maintain flood risk management assets for example river
channels, flood defence walls and embankments throughout the FRA. Sheffield LLFA and
Yorkshire Water similarly maintain assets that perform a flood risk management function.

Between 2015 and 2021 the Sheffield Flood Defence Programme has completed several
Flood Alleviation Schemes (FAS) schemes, for example, Sheffield Lower Don FAS
(completed in 2018, comprising flood defence walls from city centre to Meadowhall) and
Sheffield Watercourses Culverts FAS (completed in 2020, lining and relaying sections of 9
strategic watercourse culverts across the city and upgrading non-compliant inlet screens).
Further work is ongoing across the Sheffield FRA as part of this programme, details are
described within the measures for the FRA. Measures include improving flood defence
walls and surface water drainage, providing flood storage, environmental and recreational
enhancements and improving culverted watercourses on the Don, Loxley, Sheaf, Porter,
Kirkbridge Dike, Car Brook, Blackburn Brook, Clough Dike rivers. Aligned with this
programme is the Upper Don Reservoir Storage FAS; the Environment Agency in
collaboration with Sheffield City Council are investigating the potential reservoir storage
options in the uplands of Sheffield.

The Natural Flood Management FAS is a project working with partner organisations such
as Sheffield City Council, Environment Agency, Natural England, The Wildlife Trust,
National Highways, Yorkshire Water and private landowners in finding shared
opportunities for upland flow management.

91 Sheffield City Council have completed some work on identifying potential NFM
opportunity areas. Sheffield City Council are continuing to pursue these
opportunities and mutual funding routes

1 Resulting additional standard of protection by holding back water in the uplands is
thought to provide some small-scale benefits, but none the less significant and
worthwhile due to multiple wider environmental and recreational benefits

The impact of climate change and future flood risk

As rainfall intensity increases, it means that surface water flooding will become more
frequent as higher rainfall totals will be seen more often.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.
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Objectives and measures for the City of Sheffield Surface
Water FRA

Measures have been developed which apply specifically to the City of Sheffield Surface

Water FRA. These measures have been developed in addition to measures covering a

wider geographic area, but which also apply to the City of Sheffield Surface Water FRA.

You can find information about all the measures which apply to the City of Sheffield

Surface Water FRA in the interactive mappingtool-¢&1 oo d Pl a nThigincludes r er 6
information on which national objectives each measure helps to achieve.
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The Cleethorpes Rivers and the Sea Flood
Risk Area
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Figure 17: A map showing the boundary of the Cleethorpes Flood Risk Area
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Introduction to the Cleethorpes Flood Risk Area

The Cleethorpes Flood Risk Area (FRA) has been identified as an FRA because the risk of
flooding from rivers and the sea is nationally significant for people, the economy, or the
environment (including cultural heritage).

The Environment Agency take the lead on the development and delivery of the FRMP for
this FRA. North East Lincolnshire Council are the Lead Local Flood Authority (LLFA)
responsible for managing flood risk from ‘local' sources. These local sources of flooding
include:

1 surface water
1 groundwater
9 ordinary watercourses

North East Lincolnshire Council are the Coastal Protection Authority in this FRA.
The Environment Agencyodos remit covers flood r

Anglian Water Services is the water and sewage company that owns, operates and
maintains the sewerage network and wastewater treatment infrastructure in the FRA.

The North East Lindsey and Lindsey Marsh Internal Drainage Board (IDB) are responsible
for land drainage in the south west of the FRA.

The Cleethorpes FRA covers the separate northern and southern parts of Cleethorpes. It
also extends southwards along the coast to include Humberston and The Fitties. The
northern part of the FRA borders the Grimsby FRA and shares the same tidal flood cell.

Cleethorpes is mainly urban, with grade 3 agricultural land at the periphery. The
predominant soil type is wet deep loam. The designated bathing waters within the FRA are
designated at low risk.

The Humber Estuary is a Site of Special Scientific Interest (SSSI), Special Protection Area
(SPA) and Ramsar. The local nature reserve, Cleethorpes Country Park, also lies within
the FRA.

Hi storically Cleethorpes developed as a fi shi
development as a health holiday resort was seen. Sea-bathing and the taking of medicinal

water becoming fashionable. The resort expanded following railway links made with

industrial towns in Yorkshire. Cleethorpes Pier opened in 1873 and the promenade in

1885. Through the 19206s the town boundary wa
and Weelsby.

While commonly referred to as a seaside resort, Cleethorpes actually sits on the Humber
Estuary. The sea at Cleethorpes is the mouth of the Humber. At low tide bathers are
separated from the sea by several hundred metres of sand.
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The economy is reliant on seasonal tourism, and development is often in conflict with tidal
flood risk. Cleethorpes is physically linked to the neighbouring town of Grimsby by built up
residential estates and the villages of Old Clee and Weelsby.

The Northern Becks operational catchment is rural to the south and urban to the north.
The north is dominated by industrial areas around Immingham and the important coastal
towns of Grimsby and Cleethorpes. There are several protected areas in the catchment
including:

1 drinking water protected area safeguard zone
1 important bathing waters
1 urban wastewater directive sensitive sites

Buck Beck and Goosepaddle Drain are heavily modified main rivers which flow through
the centre of the Cleethorpes FRA and out to sea.

The main risk within the FRA is from tidal sources.

Current flood risk

Cleethorpes last experienced flooding in:

1 June 2007 - significant surface water flooding incident
1 December 2013 - tidal flooding

The flood hazard and risk maps show that in the Cleethorpes Flood Risk area some
18,514 people live in areas at risk of flooding from rivers and the sea. Of these 6% are in
areas of high risk:

1 also shown to be in areas at risk of flooding from rivers and sea are: 484 non-
residential properties - including community centres, hospitals, schools/colleges,
retail parks and public utilities

2.17km of railway

52.24ha of agricultural land

environmental designations

listed buildings

water abstraction points

E E N

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of flooding for the Cleethorpes FRA.

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.
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How the risk is currently managed

The management of flood risk from rivers and sea is led by the Environment Agency in
collaboration with other Risk Management Authorities (RMAS). These include:

I North East Lincolnshire Council
1 North East Lindsey IDB

The Environment Agency have the strategic overview of flood risk across the FRA and
provide the tactical management and operational delivery for the risk from rivers and the
sea. This is undertaken in collaboration with the North East Lincolnshire Council as the
LLFA and CPA, and North East Lindsey IDB. Further support is given to Anglian Water
who manage the sewerage network. The flood risk management investment is coordinated
through the RFCC and locally through the LLFA in combination with the Environment
Agency.

The tidal defences along the Humber Estuary are managed and maintained by the
Environment Agency. Buck Beck and Goosepaddle Drain have liner defence
embankments and walls, together with a sea outfall structure.

North East Lincolnshire Council manage and maintain the coastal defences along the sea
front at Cleethorpes and at Humberston Fitties under the Coastal Protection Act. North
East Lindsey IDB pumping stations assist the management of water levels within the land
drainage systems.

The Humber Local Resilience Forum (Humber LRF) is a multi-agency partnership made of
representatives from local public services such as:

1 emergency services

1 local authorities

T NHS

1 Environment Agency
The LRF Risk Assessment Working Group produces a Community Risk Register for the
Humber Sub-region. This identifies the risks and likelihood of them occurring. It also
considers the impact they would have on the community and economy should they

happen. This assessment includes risks from flooding. The forum work in a multi-agency
collaboration to manage flood incidents under the Civil Contingencies Act 2004.

The Environment Agency undertakes Hydrometric Monitoring at 1 location within the FRA.

This information is used to inform activities related to 7 flood warning areas that cover the
FRA which enable people to receive a warning when flooding could occur. This data also
informs the operational response during a flood incident.

Updated modelling and mapping of Buck Beck was undertaken in 2019. Improvements to
the Humber Estuary flood risk modelling have been completed as part of the developing
Humber 2100+ strategy.
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Flood risk maps are published based on the outputs from modelling to inform:

9 the public and business of their flood risk
1 potential developers and local planning authorities and
1 the assessment and design of flood risk management works

The Environment Agency operates and maintains flood risk management assets along the
Humber Estuary and on the main watercourses in the FRA. These include:

9 flood defence embankment
walls

flood gates

channels

culverts

debris screens

sea outfalls

= =4 4 8 - -

This work includes routine inspection and clearance activities as well as regular repair and
replacement of assets.

Flood risk improvement works that benefit the Cleethorpes FRA completed recently by the
Environment Agency include:

June 2016

Work was completed around the port of Grimsby on a £20 million project. This reduced the
risk of overtopping and potential failure of three and a half kilometres of tidal flood
defences to the town. The standard of protection has been improved to a 0.5% chance in
any given year.

Sept 2018

Refurbishment of the tidal outfall structure to Buck Beck.

Flood risk improvement works completed recently by North East Lincolnshire Council
include:

Oct 2017

Cleethorpes Terminal Groyne was replaced with a rock groyne structure. Together with
other intermediate timber groynes repairs, this ensured that the beach protecting the North
Promenade became stabilised. It is re-nourished as an amenity beach through natural
coastal processes.

The Environment Agency has identified the need to better protect communities of
Cleethorpes and Humberston, taking into consideration the increasing risk of tidal flooding
due to the predicted effects of climate change. Over the next 6 years we will continue to
work with North East Lincolnshire Council to develop a scheme to reduce the risk. The
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more vulnerable coastal protection section in front of the Humberston Fitties is of particular
importance. The business case will identify the scale of the government funding and the
local contributions required.

Additional improvements have also been identified for completion along coastal defences
in the FRA in future years.

The Humber 2100+ project, which is a partnership project including 12 local authorities, is
redefining the strategic approach to managing tidal risk on the Humber. It will identify the
most sustainable, credible and cost-effective approach to managing tidal flooding over the
next 100 years, considering predicted sea level rise and climate change.

The conclusions of the Humber 2100+ project will set the future direction of defence needs
around the whole estuary, including around Cleethorpes.

The impact of climate change and future flood risk

As sea levels rise, it means that coastal flooding will become more frequent as higher
water levels and storms will be seen more often. Rainfall intensity is expected to increase
in future which will cause river flows to increase.

Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber RBD.

Objectives and measures for the Cleethorpes FRA

Measures have been developed which apply specifically to the Cleethorpes FRA. These
measures have been developed in addition to measures covering a wider geographic area
that also apply to the Cleethorpes FRA.

You can find information about all the measures which apply to the Cleethorpes FRA in
61 ood Pl a pan iateractive mapping tool. This includes information on which
national objectives each measure helps to achieve.
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The Derby Rivers and Sea Flood Risk Area
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Figure 18: A map showing the boundary of Derby Rivers and the Sea Flood Risk Area
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Introduction to the Derby Rivers and Sea Flood Risk Area

The Derby (Rivers and Sea) Flood Risk Area (FRA) has been identified as an FRA
because the risk of flooding from rivers is significant nationally for people, the economy or
the environment (including cultural heritage).

The Environment Agency is responsible for the development and delivery of the Flood
Risk Management Plan (FRMP) for this FRA. The Lead Local Flood Authority (LLFA)
Derby City Council is responsible for surface water and ordinary watercourses, and
Severn Trent Water is the sewerage undertaker for this area.

The FRA covers the city of Derby, extending across the central urbanised area. The area
Is characterised by urban and suburban communities. There are several main rivers in the
FRA including the Markeaton Brook and the Chaddesden Brook, which are tributaries of
the River Derwent. In addition, the Cuttle Brook, Meadow Drain and Hell Brook are
tributaries of the River Trent. There are also several ordinary watercourses such as the
Mackworth Brook, the Thulston Brook and the Bramble Brook.

The geology is generally mudstone, siltstone and sandstone from the Edwalton Member,
Branscombe Mudstone Formation, Gunthorpe Member and Tarporley Siltstone Formation.
Soils are often loamy clay which impedes drainage and results in significant amounts of
rainfall becoming surface water run-off.

There are several Local Nature Reserves sites within the FRA boundary, which include
Darley and Nutwood Reserve and Sunnydale Park. There is also the notable Derwent
Valley Mills World Heritage Site which also intersects the FRA boundary, to the north of
Derby City.

Derby was founded as a Romanfortnamed o6 Derventiod in the
Chester district of the City. Overtime, Derby became a prosperous market town in the
Middle Ages. With the Industrial Revolution the population grew with the development of
silk and cotton mills. Derby also became a hub for engineering with the establishment of
the Midland Railway headquarters, and later Rolls-Royce.

Derby is currently undergoing changes with several key regeneration projects planned
such as the Derby Coty Centre Masterplan, Infinity Park, Connect Derby and Community
and Place Regeneration.

Historically, fluvial flooding is a prominent issue from both Main River and Ordinary
Watercourses through the area. To a lesser extent, surface water flooding has also
occurred historically in Derby.

Derby is served by a mix of foul, combined and surface water sewers. The sewerage
network has been extended and upgraded in areas over many years as Derby has grown.
All the sewer system has been modelled by Severn Trent Water in a hydraulic model,
including all foul, combined and surface water sewers and information is available for the
capacity and condition of the network. Flooding has been recorded at numerous locations
in the FRA. This includes both surface water and foul water, and both internal and external
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flooding. Severn Trent Water have undertaken schemes to increase the capacity of the
sewers in Derby to reduce the risk of sewer flooding.

Current flood risk

Derby is at risk of flooding from a variety of sources. The primary sources include flooding
from rivers, surface water and sewers.

River levels on the River Derwent were significantly high during periods of 2019 and 2020.

The newly completed 6 Our City Our Ri ver protattedfcloseto®er® s uc c e
thousand residential and commercial properties from flooding in Derby City during these

flood events.

The flood hazard and risk maps show that in the Derby (Rivers and Sea) FRA
approximately 18,116 people live in areas at risk of flooding from rivers. Of these, 1% are
in areas of high-risk.

Also shown to be in areas at risk of flooding from rivers are:

1 3,075 non-residential properties (including hospitals, schools and colleges, retail
parks, community centres)

6.6 km of roads

7.05 km of railway lines

72.7 ha of agricultural land

areas of scheduled ancient monuments, listed buildings, parks and gardens, and
water abstractions

= =4 4 A

The flood hazard and risk maps provide more detailed information on the likelihood and
consequence of river flooding for the FRA.

Based on this information, Risk Management Authorities (RMAS) have concluded that
further steps should be taken to manage risk of flooding and the current and future impact
it could have on the FRA.

How the risk is currently managed

The Environment Agency leads on the management of flood risk from main rivers, in
collaboration with other RMAs. Other stakeholders include Derby City Council and Severn
Trent Water. There are regular operational meetings organised by Environment Agency for
the RMAs to discuss work programmes and resolve any operational issues.

The Environment Agency maintains flood risk management assets, for example: river
channels, flood defence walls or embankments, throughout the FRA. Similarly, the LLFA
and Severn Trent Water maintain assets that perform a flood risk management function on
the drainage network.

The Derbyshire Local Resilience Forum (Derbyshire LRF) is a multi-agency partnership
made of representatives from local public services:
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emergency services

local authorities

NHS

Environment Agency and others

= =4 4 4

Partners are required to respond in the event of emergencies, in their respective roles and
jointly, to safeguard the lives, property and wellbeing of residents, communities and
businesses and to mitigate the consequential impacts. Flooding is one of the risks
addressed by the LRF through community flood preparation.

The Environment Agency monitors river and rainfall conditions in the FRA. This
information is used to inform activities related to Flood Warning Areas that cover the FRA
which enable people to receive a warning when flooding could occur along the River
Derwent.

The Environment Agency undertakes hydraulic modelling to understand flood risk. In the
FRA modelling has been undertaken for the main rivers the Derwent and Trent, along with
their tributaries. Derby City Council and Severn Trent Water have hydraulic models of
various culverted watercourses and sewer systems.

Flood risk maps are published based on the outputs from the mathematical modelling to
inform:

1 the public and business of their flood risk
1 potential developers and local planning authorities
1 the assessment and design of flood risk management works

@®ur City Our River6(OCOR), Derby's flood alleviation project is currently in progress
(2015 to 2027). OCOR is led by Derby City Council in partnership with the Environment
Agency. The project was developed as a result of the Lower Derwent flood risk
management strategy, which was adopted in 2011. The OCOR project has been
developed to reduce flood risk and create a high-quality riverside, linking the city centre
with the river. It includes plans for defences which would provide a greater level of
protection up to a 1% chance of occurrence and provide an opportunity to release the
economic potential of brownfield sites along the river.

Additional Capital projects are planned to be undertaken by Derby City Council as the
LLFA. Further details on these can be found in the Derby (Surface Water) FRA
information.

The impact of climate change and future flood risk

Rainfall intensity is expected to increase in future and causing higher river flows and
levels. As rainfall intensity increases, it means that surface water flooding will become
more frequent as higher rainfall totals will be seen more often.
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Please refer to the Climate Change and the Humber RBD section in this document for
more information on what we know are likely to be the implications of climate change in
the Humber River Basin District.

Objectives and measures for the Derby FRA

Measures have been developed which apply specifically to the Derby (Rivers and Sea)
FRA. These measures have been developed in addition to measures covering a wider
geographic area, but which also apply to the Derby (Rivers and Sea) FRA. You can find
information about all the measures which apply to the Derby (Rivers and Sea) FRA in the
interactive mappingtool-¢-1 ood Pl an Expl orer o
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The Derby Surface Water Flood Risk Area

Figure 19: A map showing the boundary of the Derby Surface Water Flood Risk Area




















































































































































































































































































































































































































































































































































































































































































































































