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Executive Summary
Introduction
East Riding of Yorkshire Council is one of England’s largest local authorities, in terms of population
and area and shares borders with seven other local authorities.
The 2009 National Assessment of Flood Risk undertaken by the Environment Agency ranked East
Riding within the top ten areas in the country with the highest number of homes in areas at risk of
river and sea flooding. This level of risk can be attributed to the low lying land in combination with
the presence of numerous rivers (including the Rivers Hull, Derwent, Ouse, Aire and Trent) and
the Humber Estuary.
This East Riding of Yorkshire SFRA is designed to replace the Level 1 SFRA published in 2010.
This replacement is required to ensure the Council has a robust evidence base when making
future development decisions and strategies.

Purpose of the SFRA
The main purpose of this SFRA is to


determine the variations in risk from all sources of flooding across the area, and the risks
to and from surrounding areas in the same flood catchment;



inform the sustainability appraisal of the Local Plan, so that flood risk is fully taken into
account when considering allocation options and in the preparation of plan policies,
including policies for flood risk management to ensure that flood risk is not increased;



allow the application of the Sequential Test when determining land use allocations;



identify the requirements for site-specific flood risk assessments in particular locations,
including those at risk from sources other than river and sea flooding;



determine the acceptability of flood risk in relation to emergency planning capability; and



consider opportunities to reduce flood risk to existing communities and developments
through better management of surface water, provision for conveyance and of storage for
flood water.

Outcomes and recommendations
The SFRA has identified Flood Zones 3b, 3a, 2 and 1 as well as risk from flooding from other
sources.

Zone 3b (Functional Floodplain)
It was agreed with the Environment Agency that the Functional Floodplain would be compiled from
Environment Agency detailed model results for a 4% annual exceedance probability (AEP) of river
or sea flooding as 5% AEP information was not available. This was combined with areas that are
designed to flood and areas of safeguarded land.
Only water compatible and essential infrastructure are suitable in Zone 3b; any development
needs to pass the Sequential Test and Exception Test.
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Zone 3a
Zone 3a is based on the Environment Agency’s Flood Zone 3 from the Flood Map for Planning. It
covers land having a 1% AEP of river flooding; or land having a 0.5% AEP or greater of flooding
from the sea.
Zone 3a covers a large proportion of East Riding. However, flood zones are defined using an
‘undefended’ scenario. A large proportion of East Riding is protected from flooding through raised
flood defences and flood alleviation schemes such as flood storage.
The Sequential Test needs to be passed before development can be placed in Zone 3a. Highly
vulnerable development is not permitted and essential infrastructure and more vulnerable
development should only be permitted following successful application of the Exception Test.

Zone 2
Zone 2 is based on the Environment Agency’s Flood Zone 2 from the Flood Map for Planning. It
covers land having between a 1% and 0.1% AEP of river flooding; or land having between a 0.5%
and 0.1% AEP of flooding from the sea.
The Sequential test needs to be passed before development can be placed in Zone 2. Highly
vulnerable development should only be permitted following the successful application of the
Exception Test.

Zone 1
Zone 1 is all areas outside of Zones 3b, 3a and 2 that have a less than 0.1% AEP for river or sea
flooding.
The Sequential Test is not usually required unless information shows there may be flooding issues
now or in the future. Where evidence suggests there may be flooding issues from other sources
or from tidal or fluvial flooding in the future, the Sequential Test should be applied to ensure there
are no reasonably available sites at a lower risk of flooding.

Climate Change
Updated climate change guidance was introduced in February 2016. The guidance set out what
allowances should be made for climate change for peak river flows, sea level rise and peak rainfall
intensity. The choice of which peak flow allowance to use is dependent on the Flood Zone the
development is in, flood risk vulnerability classification of the development and the lifetime of the
development. Which sea level rise allowance and peak rainfall intensity allowance to use is
dependent on the lifetime of the development.
Environment Agency hydraulic models had not been run for the 2016 climate change allowances
at the time of preparation of this SFRA. The Level 1 SFRA has used Flood Zone 2 as a substitute
for climate change for Fluvial Flood Zone 3 (2080s Upper End) in the absence of detailed
modelling data. An exception to the use of Flood Zone 2 as a proxy was used at Beverley, where
the fluvial only River Hull Integrated Catchment Strategy (RHICS) model climate change outputs
have been used. Climate Change for Tidal Flood Zone 3 has been compiled from Humber North
Bank modelling.
It is important that developers confirm the effect of climate change on their development as part
of a site specific flood risk assessment, using the latest allowances appropriate for the type and
lifetime of the planned development.
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Other Sources of Flooding
Other sources of flooding, including surface water, sewers, groundwater, reservoirs and canals
have also been identified and assessed. Past incidents of flooding have also been collated.
These ‘localised’ sources of flooding should be considered as part of the planning process. The
Planning Practice Guidance (PPG) in the National Planning Policy Framework (NPPF) sets out a
sequential approach to planning, in which all sources of flooding need to be considered.

Site Specific Flood Risk Assessments
As part of planning applications, for both allocated and non-allocated sites, site-specific FRAs may
be required to assess the flood risk posed to proposed developments and to ensure, where
required, suitable mitigation measures are included in the development proposal. The SFRA has
identified when site-specific FRAs will be required.
In some cases, sites may be at flood risk from multiple sources. In some cases, flooding can occur
from multiple sources simultaneously, making it difficult to indicate the specific contribution from
each source. In such cases, each individual source of flood risk should be considered as well as
the combined scenario; and a precautionary approach taken until a robust Flood Risk Assessment
can clearly demonstrate that all sources of flood risk have been appropriately assessed.
It is recommended that developers contact the Environment Agency and LLFA for advice, prior to
submitting their planning application.

Drainage Assessments
Sustainable Drainage Systems (SuDS) are a varied collection of techniques designed to manage
surface water in a sustainable manner.
Drainage Impact Assessments must be prepared to accompany all major development
applications using the guidance set out in this document and ERYC’s Sustainable Drainage
Systems (SuDS) & Surface Water Drainage Requirements for New Development: Design and
Maintenance: Combined Planning Note and Standing Advice (2016).

Flood Mitigation
NPPF states development should be located away from areas at the highest risk of flooding.
Where development is necessary it should be made it safe without increasing flood risk elsewhere.
In areas at risk a site specific flood risk assessment must be undertaken to demonstrate that the
development is appropriate, will be safe for its lifetime and will not increase flood risk elsewhere.
Appropriate mitigation measures may be required to ensure the development can be made safe.
This SFRA has provided guidance on potential flood mitigation measures. These should be
considered as a starting point, informed by a site specific Flood Risk Assessment commensurate
with scale and vulnerability of the development. Robust justification is required if alternative forms
of mitigation are proposed. A site specific Flood Risk Assessment may indicate indicate additional
mitigation is required over and above those suggested in Table 8.3, for example in areas at high
residual flood risk.

Emergency Planning
Flood risk information in this SFRA, as well as local knowledge and mobility of occupants, should
be considered by developers when preparing evacuation plans and safe access and egress
routes. Emergency planning officers can provide advice on what should be included in an
evacuation plan. ERYC, the Local Resilience Forum and emergency responders should use the
findings of this SFRA to refine and inform emergency plans developed for the area.
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SFRA Maintenance
The SFRA is a live document that is intended to be periodically updated as new information and
guidance becomes available. The SFRA has been developed using the best available information
at the time of preparation. The outcomes and conclusions of the SFRA may not be valid in the
event of future changes to the data. It is the responsibility of the user to ensure they are using the
best available information. It may be necessary for the user to undertake their own assessment,
for example and site-specific flood risk assessment or climate change modelling.

Page 7 of 127

Contents
1

2

3

4

5

Introduction .................................................................................................... 14
1.1

Study Area .................................................................................................................. 14

1.2

SFRA Approach .......................................................................................................... 15

Policy and Local Studies ............................................................................... 18
2.1

National Planning Policy Framework ........................................................................... 18

2.2

Flood Risk Regulations (2009) .................................................................................... 18

2.3

Flood and Water Management Act (2010) ................................................................... 18

2.4

Climate change Allowance .......................................................................................... 19

2.5

Local Planning Policy .................................................................................................. 19

2.6

Local Flood Risk Strategies and Guidance .................................................................. 19

2.7

Local Studies .............................................................................................................. 20

Data Collection, Consultation and Methodology ......................................... 25
3.1

Data collection ............................................................................................................ 25

3.2

Stakeholders and consultation .................................................................................... 25

3.3

Methodology ............................................................................................................... 25

Flood history .................................................................................................. 32
4.1

Historic records ........................................................................................................... 32

4.2

Major floods since 1947 .............................................................................................. 33

Assessment of Flood Risk in East Riding .................................................... 46
5.1

Flood Risk Probability ................................................................................................. 46

5.2

Fluvial / Tidal / Coastal Flooding ................................................................................. 46

5.3

Surface Water and Sewer Flooding ............................................................................. 48

5.4

Groundwater Flood Risk.............................................................................................. 50

5.5

Reservoir Flood Risk ................................................................................................... 51

5.6

Canals and Navigable Watercourses .......................................................................... 53

Page 8 of 127

5.7
6

7

8

9

Summary of flood risk to key settlements in East Riding ............................................. 55

Responsibility for Flood Risk Management ................................................. 75
6.1

East Riding of Yorkshire Council ................................................................................. 75

6.2

Environment Agency ................................................................................................... 77

6.3

Internal Drainage Boards ............................................................................................ 77

6.4

Water Companies ....................................................................................................... 80

6.5

Riparian Owners ......................................................................................................... 80

Flood Risk Management ................................................................................ 81
7.1

Flood defences ........................................................................................................... 81

7.2

Flood warning systems................................................................................................ 86

7.3

Land Use Change and Cumulative Impact of Development on Flood Risk .................. 87

Information for Planning ................................................................................ 90
8.1

Guidance on applying the Sequential Test .................................................................. 90

8.2

Guidance on applying the Exception Test ................................................................... 94

8.3

Site-specific Flood Risk Assessment Guidance ........................................................... 96

8.4

Drainage and Sustainable Drainage Systems ........................................................... 104

8.5

Emergency Planning ................................................................................................. 108

Conclusions and Recommendations ...........................................................110
9.1

Conclusions .............................................................................................................. 110

9.2

Recommendations .................................................................................................... 110

Page 9 of 127

Tables
Table 3-1: Functional Floodplain Data Sources ......................................................................... 26
Table 3-2: RoFfSW categories .................................................................................................. 29
Table 5-1: Flood Zones (PPG Flood Risk and Coastal Change Table 1) ................................... 48
Table 5-2: Large raised reservoirs located in East Riding which have associated flood risk maps
.................................................................................................................................................. 51
Table 5-3: Large raised reservoirs located outside of East Riding which have associated flood risk
maps ......................................................................................................................................... 52
Table 5-4: Completed and programmed reservoirs within East Riding that do not yet have mapping
available .................................................................................................................................... 52
Table 5-5: Canals in East Riding* .............................................................................................. 53
Table 5-6: Summary of Flood Risk to Key Settlements.............................................................. 56
Table 7-1: Flood Defence Grading ............................................................................................ 81
Table 7-2: Flood Warning Levels ............................................................................................... 86
Table 8-1: Flood risk vulnerability classification ......................................................................... 91
Table 8-2: Flood risk vulnerability and flood zone compatibility.................................................. 92
Table 8-3: Spatial Planning and Development Management Recommendations ....................... 99
Table 8-5: Different Types of SuDS Components .................................................................... 105

Figures
Figure 8-1: Order of Flood Zone Preference for Location of Development................................. 90
Figure 8-2: PPG Diagram 2 - Application of Sequential Test for Local Plan preparation ............ 94
Figure 8-3: PPG Diagram 3 - Application of Exception Test for Local Plan preparation and
Individual sites........................................................................................................................... 96
Figure 8-4: Four Principles of SuDS Design ............................................................................ 104

Page 10 of 127

Glossary
Term

Definition

AEP

The probability of fluvial (river) flooding uses the Annual Exceedance Probability (AEP).
This is sometimes known as the ‘annual probability’ of flooding. A flood event described
as a 1% AEP has a 1% (or 1 in 100) chance of occurring in any given year. This could
alternatively be described as a 100 year return period flood event, that is, it is an event
that is likely to occur, on average, once every 100 years.

AStGWf

Areas Susceptible to Groundwater Flooding

Basement

The floor of a building which is partly or entirely below ground level

Catchment Flood
Management Plan
(CFMP)

A high-level planning strategy through which the Environment Agency works with their
key decision makers within a river catchment to identify and agree policies to secure the
long-term sustainable management of flood risk.

Design flood event

A flood event of a given annual flood probability, which is defined by PPG Flood Risk
and Coastal Change Paragraph 055 as:

Fluvial (river) flooding likely to occur with a 1% annual probability (a 1 in 100
change each year), or

Tidal flooding with a 0.5% annual probability (1 in 200 chance each year)
against which the suitability of a proposed development is assessed and mitigation
measures, if any, are designed

Dwelling

As defined in Part M of the Building Regulations – A house or flat.

Flood defence

Infrastructure used to protect an area against floods as floodwalls and embankments.

Flood Risk Area

An area determined as having a significant risk of flooding in accordance with guidance
published by Defra and WAG (Welsh Assembly Government).

Fluvial flooding

Flooding resulting from water levels exceeding the bank level of a watercourse

Flood Risk Assessment
(FRA)

A site specific assessment of all forms of flood risk to the site and the impact of
development of the site to flood risk in the area.

Flood Risk Management
Plans (FRMP)

FRMPs benchmark existing flood risk, set out strategic priorities and actions for
managing flood risk, and identify more detailed measures that will reduce flood risk to
communities

Flood Storage Area
(FSA)

An areas that is designed to store water during times of flood

Greenfield

Undeveloped parcel of land

Groundwater rebound

The raising of groundwater levels resulting from a reduction in abstractions rates
following a period of high abstraction which kept levels artificially low

Habitable Use

As defined in Part M of the Building Regulations - A room used, or intended to be used,
for dwelling purposes, including a kitchen but not a bathroom or utility room.

Indicative Flood Risk
Area

Nationally identified flood risk areas, based on the definition of ‘significant’ flood risk
described by Defra and WAG. These are subject to confirmation via the PFRA process.

LFRMS

Local Flood Risk Management Strategy

LLFA

Lead Local Flood Authority - Local Authority responsible for taking the lead on local flood
risk management

LPA

Local Planning Authority

Main River

A watercourse shown as such on the Main River Map, and for which the Environment
Agency has responsibilities and powers
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Term

Definition

Minor development (as
defined by Environment
Agency)

Minor development as defined by the Environment Agency include

Minor non-residential extensions: industrial/commercial/leisure etc. extension
with a footprint less than 250 square metres

Alterations: development that does not increase the size of buildings

Householder development: for example, sheds, garages etc. within the
curtilage of the existing dwelling itself. It excludes any proposed
development that would create a separate dwelling within the curtilage of the
existing dwelling

NPPF

National Planning Policy Framework

Ordinary Watercourse

All watercourses that are not designated Main River. Local Authorities or, where they
exist, IDBs have similar permissive powers as the Environment Agency in relation to
flood defence work. However, the riparian owner has the responsibility of maintenance.

PFRA

Preliminary Flood Risk Assessment

Pitt Review

Comprehensive independent review of the 2007 summer floods by Sir Michael Pitt,
which provided recommendations to improve flood risk management in England.

PPG

Planning Practice Guidance. Flood Risk and Coastal Change is the PPG most relevant
to flood risk

Replacement dwellings

The replacement of an existing dwelling

Residual Risk

The risks remaining after applying the sequential approach to the location of
development and taking mitigation actions.
This also refers to the risk in the event of a failure of an asset, for example a breach of
a flood embankment or a pumping station not operating as designed.

Resilience measures
Resistance measures
Risk
RoFfSW map
Return period

Riparian owner

Measures designed to reduce the impact of water that enters property and businesses;
could include measures such as raising electrical appliances.
Measures designed to keep flood water out of properties and businesses; could include
flood guards for example.
In flood risk management, risk is defined as a product of the probability or likelihood of
a flood occurring, and the consequence of the flood.
Risk of Flooding from Surface Water map
Is an estimate of the interval of time between events of a certain intensity or size, in this
instance it refers to flood events. It is a statistical measurement denoting the average
recurrence interval over an extended period of time.
People who own the land or property through which a watercourse passes. This can
include a river, stream, ditch and piped or culverted watercourses. Where a watercourse
forms the boundary to a property, the ownership and responsibility for that watercourse
is that of the adjacent land owner up to the watercourse’s centre-line

Safeguarded land

Land where funding has been approved for future flood alleviation schemes.

Sewer flooding

Flooding caused by a blockage or overflowing in a sewer or urban drainage system.

SFRA

Strategic Flood Risk Assessment

Standard of Protection
(SoP)

Defence standards are usually described in terms of a flood event return period. For
example, a flood wall could be described as providing a 1% standard of protection,
meaning it is designed to protect against floods with a 1% AEP of flooding or less.

Sustainable Drainage
Systems (SuDS)

Management practices and control structures designed to drain surface water in a
sustainable manner.

Surface water flooding

Flooding as a result of runoff following high intensity, or prolonged, rainfall when water
is ponding or flowing over the ground surface before it enters the underground drainage
network or watercourse, or cannot enter it because the network is full to capacity.

Surface Water
Management Plan
(SWMP)

SWMPs outline the preferred surface water management strategy and identify the
actions, timescales and responsibilities of each partner.
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Term

Tide locking
Tidal flooding

Definition
Tide locking occurs when the difference in relative water levels of watercourses and
tides impacts on drainage assets such as flaps and non-return valves. The tide prevents
or restricts fluvial flows from discharging, causing raised water levels in the river
Tidal flooding occurs when tides inundate land due to the high tide line exceeding land
or tidal defence level
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1

Introduction

1.1

Study Area

East Riding of Yorkshire Council (ERYC) is one of England’s largest local authorities, in terms of
population and area. It covers an area of approximately 240,770 hectares (approximately 930
square miles). It has a population of approximately 337,7001 people and comprises over 300
individual settlements. The largest town is Bridlington (population of 35,000 people), with other
major settlements at Beverley (30,500), Goole (19,500), Driffield (13,000), and the Major
Haltemprice Settlements of Anlaby / Willerby / Kirk Ella (23,500), Cottingham (17,500) and Hessle
(14,500).2
East Riding shares borders with a number of other local authority areas including:


Hull City Council



Scarborough Borough Council



Ryedale District Council



City of York Council



Selby District Council



Doncaster Metropolitan Borough Council



North Lincolnshire Council



North East Lincolnshire Council

A map of the study area is provided in Appendix A.
The 2009 National Assessment of Flood Risk3, undertaken by the Environment Agency, ranked
East Riding within the top ten areas in the country with the highest number of homes in areas at
risk of river and sea flooding.
The East Riding Local Flood Risk Management Strategy (LFRMS)4 describes how as much as
20% of residential properties and 23% of commercial properties, as well as 20% of the area’s
agricultural land is at risk, based on the national flood zone maps for tidal flooding. The LFRMS
also analysed the national flood risk map for surface water and determined as much as 11% of
the area’s residential properties, and 22% of commercial properties, are at risk, along with other
critical service and infrastructure.

________________________
1

2016 mid-year estimate

2

ERYC, 2016. East Riding Local Plan 2012 – 2029 Strategy Document

3

Environment Agency, 2009. Flooding in England: A National Assessment of Flood Risk

4

ERYC, December 2015. Local Flood Risk Management Strategy: 2015 – 2027
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This level of risk can be attributed to the low lying land in combination with the presence of
numerous rivers (including the Rivers Hull, Derwent, Ouse, Aire and Trent) and the Humber
Estuary.2

1.2

SFRA Approach

1.2.1

What is an SFRA?

Strategic Flood Risk Assessments (SFRAs) are carried out by local planning authorities to assess
flood risk, from all sources, to an area, now and in the future, including consideration of the impacts
of climate change. SFRAs also assess the impact that land use changes and development in the
area will have on flood risk.
The revised National Planning Policy Framework (NPPF)5 Paragraph 155 states “Strategic
policies should be informed by a strategic flood risk assessment, and should manage flood risk
from all sources. They should consider cumulative impacts in, or affecting, local areas susceptible
to flooding, and take account of advice from the Environment Agency and other relevant flood risk
management authorities, such as lead local flood authorities and internal drainage boards”.
Information provided in the SFRA is used to direct development away from areas at a higher risk
of flooding through a sequential, risk-based approach.
SFRAs are also used to ensure development is made safe from the risks associated with flooding
and do not increase the risk of flood on the site or elsewhere. This is achieved through planning
recommendations which are used by planning applicants to inform site-specific flood risk
assessments and by the local planning authority as a material consideration in the determination
of planning applications.

1.2.2

SFRA Levels

The NPPF Planning Practice Guidance (PPG) Flood Risk and Coastal Change6 Paragraph 012
sets out two levels of SFRA.
Level 1
A Level 1 Assessment should be carried out in local authority areas where flooding is not a major
issue and where development pressures are low. The Assessment should be sufficiently detailed
to allow application of the Sequential Test to the location of development and to identify whether
development can be allocated outside high and medium flood risk areas, based on all sources of
flooding, without application of the Exception Test.
Level 2
Where a Level 1 Assessment shows that land outside flood risk areas cannot appropriately
accommodate all the necessary development, it may be necessary to increase the scope of the
Assessment to a Level 2 to provide the information necessary for application of the Exception Test

________________________
5

Department for Communities and Local Government, July 2018. National Planning Policy Framework

6

Department for Communities and Local Government, March 2014. Planning Practice Guidance: Flood Risk and
Coastal Change Reference ID: 7-003-20140306
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where appropriate. A Level 2 Strategic Flood Risk Assessment should consider the detailed nature
of the flood characteristics within a flood zone including:


flood probability;



flood depth;



flood velocity;



rate of onset of flooding; and



duration of flood

This report and associated appendices fulfil the requirements of a Level 1 SFRA. Level 2 SFRAs
for Goole and Hedon are currently being prepared, separate to this document.

1.2.3

Why is the SFRA Required?

This ERYC SFRA is designed to replace the Level 1 SFRA published in 2010. This replacement
is required to ensure ERYC has a robust evidence base when making future development
decisions and strategies.
Since the 2010 SFRA was published there have been several changes including:


the PPS25 and PPS25 Practice Guidance, which formed a basis for the previous SFRAs,
has been superseded by the NPPF and PPG;



the local planning authority adopted the East Riding Local Plan Strategy Document and
East Riding Local Plan Allocations Document in 2016;



consultation changes including the role of Lead Local Flood Authorities (LLFAs) as a
statutory consultee on major planning applications;



new flood risk datasets have been developed since the previous SFRA was published; and



updated climate change guidance and allowances were introduced in February 2016.

This SFRA will also support a future review of the Council’s Local Plan.

1.2.4

Purpose of the SFRA

The main purpose of this SFRA is to:


determine the variations in risk from all sources of flooding across the area, and also the
risks to and from surrounding areas in the same flood catchment;



inform the sustainability appraisal of the Local Plan, so that flood risk is fully taken into
account when considering allocation options and in the preparation of plan policies,
including policies for flood risk management to ensure that flood risk is not increased;



allow the application of the Sequential Test and, where necessary, the Exception Test
when determining land use allocations;



identify the requirements for site-specific flood risk assessments in particular locations,
including those at risk from sources other than river and sea flooding;



determine the acceptability of flood risk in relation to emergency planning capability; and
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consider opportunities to reduce flood risk to existing communities and developments
through better management of surface water, provision for conveyance and of storage for
flood water.
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2

Policy and Local Studies

2.1

National Planning Policy Framework

The National Planning Policy Framework (NPPF) was originally published in 2012 and revised in
2018 and 20195. It sets out the Government’s planning policy requirements for England and how
these are expected to be applied.
The NPPF aims to direct development away from areas at highest risk and, where development
is necessary in such areas, ensure the development should be made safe for its lifetime without
increasing flood risk elsewhere. The NPPF sets out a sequential, risk-based approach to the
location of development, taking into account the current and future impacts of climate change.
Flood risk to people and property should be avoided, where possible, by


applying the Sequential test and, if necessary, the Exception test;



safeguarding land from development that is required for current and future flood
management;



using opportunities offered by new development to reduce the causes and impacts of
flooding; and



where climate change is expected to increase flood risk so that some existing development
may not be sustainable in the long-term, seeking opportunities to relocate development,
including housing, to more sustainable locations.

2.1.1

Planning Practice Guidance

The Planning Practice Guidance (PPG) (originally published in 2014) provides guidance for
implementing the NPPF. Of particular relevance is Flood Risk and Coastal Change6, which advises
on how the risks associated with flooding and coastal change should be accounted for in plan
making and decision making. Flood risk and coastal change advises how to take account of, and
address the risks associated with flooding and coastal change in the planning process. It also
sets out guidance on the preparation of SFRAs.
Section 8 contains more detailed information on application of the Sequential and Exception tests.

2.2

Flood Risk Regulations (2009)

The Flood Risk Regulations (2009) transpose the EU Floods Directive into UK law. The Floods
Directive is a piece of European Community legislation that specifically addresses flood risk by
prescribing a common framework for flood risk management. Under the Regulations, the
Environment Agency and LLFAs are responsible for producing Preliminary Flood Risk
Assessments (PFRAs) and Flood Risk Management Plans (FRMPs).

2.3

Flood and Water Management Act (2010)

The Flood and Water Management Act (2010) is part of the UK Government’s response to Sir
Michael Pitt’s report on the summer 2007 floods. The Act aims to clarify the framework for
management of flood risk in England. In England, the Environment Agency is responsible for
flooding from Main Rivers, the sea and reservoirs, and LLFAs are responsible for local flood risk
management for their respective areas, including surface runoff, groundwater and ordinary
watercourses, including lakes, ponds or other areas of water which flow into ordinary
watercourses. ERYC is the LLFA for the study area.
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2.4

Climate change Allowance

Flood risk assessments: climate change allowances (2016)7 supports the NPPF in setting out how
planning can minimise and provide resilience against climate change impacts, through making an
allowance for climate change in flood risk assessments.
A new set of climate change projections was released in November 2018 under UKCP18. At the
time of publishing this SFRA, the climate change allowances have not been updated. However, it
is expected that new allowances will be released sometime in 2019. This is initially expected to
include new sea level rise allowances, however updates to peak river flow and rainfall intensity
may also be updated later.
The most up to date climate change allowances should be utilised. This may also require the use
of the high++ allowances which are available in the ‘Adapting to climate change – advice for flood
and coastal erosion risk management authorities.’

2.5

Local Planning Policy

The East Riding Strategy Document (2016) and Allocations Document (2016) are both key parts
of the East Riding Local Plan. These two documents in combination form the starting point for
making decisions on planning applications. The final document which makes up the East Riding
Local Plan is the Bridlington Town Centre Area Action Plan (AAP).
The East Riding Local Plan Strategy Document (2016)2 sets out the planning framework for 20162029 for development in the East Riding of Yorkshire. It includes a vision and objectives for
meeting the area’s needs. It states that balancing sustainable development with flood risk is one
of the key challenges that the area faces, and recognises that flood risk is likely to be exacerbated
over the period 2016-2029 due to climate change. It plans for new developments to minimise flood
risk as a result of climate change, and various flood alleviation schemes, whilst highlighting the
issues of land competition against other uses.
The East Riding Local Plan Allocations Document (2016)8 allocates area of land for specific uses,
using the framework set out in the Strategy Document and taking into account flood risk, among
other factors. There is a focus on delivering housing and business space to meet demand, and
the framework means directing most new development to the larger settlements. The Allocations
Document also provides guidance on how development can provide maximum benefit to the local
area.
The East Riding Local Plan Area Action Plan (AAP) for Bridlington Town Centre (January 2013)9
sets out planning policies for Bridlington, East Riding’s largest settlement, in order to help
determine planning applications, including a summary of the approach to flood risk in the area.

2.6

Local Flood Risk Strategies and Guidance

2.6.1

Local Flood Risk Management Strategy (2015)

The East Riding Local Flood Risk Management Strategy (LFRMS)4 (2015) sets out the Council’s
plan for managing local flood risk up until 2027 and beyond, with an overall aim to reduce flood
________________________
7

Environment Agency, February 2016. Flood Risk Assessments: Climate Change Allowances.

8

ERYC, July 2016. East Riding Local Plan 2012 – 2029 Allocations Document.

9

ERYC, January 2013. East Riding Local Plan Bridlington Town Centre Area Action Plan 2012-2021
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risk to residents and businesses. It considers all aspects of flood risk management: preparation,
protection, prevention and recovery.

2.6.2

Flood Risk Note for the Planning Application Process (2017)

The Flood Risk Note for the Planning Application Process10, published in October 2010, was
prepared to provide assistance to developers, applicants, and local planning authority officers on
how to apply local and national planning policy. The note focuses on flood risk Sequential and
Exception Test considerations in relation to planning applications as well as the preparation of a
site specific flood risk assessment. The note was updated in July 2018 to reflect updated
Sustainability objectives.

2.6.3

Sustainable Drainage Systems (SuDS) & Surface Water Drainage
Requirements for New Development: Design and Maintenance: Combined
Planning Note and Standing Advice (2016)

ERYC (as the LLFA and LPA) have prepared a combined planning note and standing advice on
SuDS and surface water drainage requirements. The note is intended to provide assistance to
developers when preparing applications for full planning permission and reserved matters for
major development, in respect of SuDS and surface water drainage design. The guidance is split
into two parts
1) Standing advice on the design of surface water drainage and SuDS systems for major
developments, including advice on how to apply the Non-statutory standards for
Sustainable Drainage Systems within East Riding.
2) The Council’s preferred hierarchical approach for the ongoing maintenance of surface
water drainage and SuDS apparatus over the lifetime of the development

2.7

Local Studies

An outline of relevant studies to the East Riding area is provided below.

2.7.1

National Flood and Coastal Erosion Management Strategy (2011)

This Strategy11, prepared by the Environment Agency with input from Defra, provides the
overarching framework for future action by all risk management authorities to tackle flooding and
coastal erosion in England.
The strategy builds on existing approaches to flood and coastal risk management and promotes
the use of a wide range of measures to manage flood risk. It contains information on the risks of
floods and coastal erosion, along with advice on how to empower communities and build
resilience, emphasising the need to coordinate risk management within catchments and along the
coast and balance the needs of communities, the economy and the environment.
________________________
10

ERYC, October 2017 (updated 2018). East Riding Local Plan: Flood Risk Note for the Planning Application Process

11

Environment Agency, May 2011. Understanding the risks, empowering communities, building resilience: the national flood and
coastal erosion risk management strategy for England.
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2.7.2

Preliminary Flood Risk Assessment (2011)

The Preliminary Flood Risk Assessment (PFRA)12 forms the Council’s preliminary assessment of
specific types of flood risk within the East Riding and follows the preferred format in the
Environment Agency’s PFRA guidance. The PFRA provides an initial assessment of local flood
risk across the East Riding, including information on past floods and the potential for future
flooding. The PFRA formed the basis of the preparation of a LFRMS and ERYC’s strategic
investment plan.
Whilst the Council promoted an additional three towns which it believed to be of susceptible to
surface water risk, following ministerial determination, the Kingston upon Hull and Haltemprice
catchment was defined as the only surface water Flood Risk Area in the East Riding.
The Council, as LLFA, was required to review its preliminary flood risk assessment and flood risk
area by June 2017. The Flood Risk Regulations state that all elements of the regulations must be
reviewed, and updated where necessary, at least every six years. To complete the first review the
Council provided the relevant up to date information to the Environment Agency who collated
feedback nationally to report to the European Commission. The 2017 review can be found
published on the gov.uk website.
https://www.gov.uk/government/publications/preliminary-flood-risk-assessment-east-riding-ofyorkshire-council
As a result of the review, the Hull and Haltemprice Flood Risk Area remains the only Flood Risk
Area in the East Riding.

2.7.3

Humber Flood Risk Management Plan (Environment Agency)

Under the Flood Risk Regulations, the Environment Agency exercised an ‘Exception’ and did not
prepare a PFRA, choosing instead to prepare Flood Risk Management Plans (FRMPs) for river
basin districts (RBDs).
The Environment Agency FRMP summarise the risk of flooding from Main Rivers, the sea,
groundwater and reservoirs, within the RBD. They set out how organisations, stakeholders and
communities will work together to manage flood risk and are updated with each six year cycle of
the Flood Risk Regulations. Environment Agency FRMPs draw from, and build on, existing flood
and coastal erosion risk management plans, for example, Catchment Flood Management Plans
(CFMPs), Shoreline Management Plans (SMPs) and Local Flood Risk Management Strategies
(LFRMSs). The relevant FRMP for East Riding is the Humber FRMP13.

2.7.4

Flood Risk Management Plan (LLFA)

LLFAs are also required to prepare FRMPs in Flood Risk Areas where the risk of flooding from
local flood risks such as surface water and ordinary watercourses is significant.
The Council must prepare a Flood Risk Management Plan for the area of the Kingston upon Hull
and Haltemprice catchment within its boundaries. This FRMP was adopted by the Council in
November 2015 and subsequently published in accordance statutory requirements14.
________________________
12

ERYC, 2011. Preliminary Flood Risk Assessment

13

Environment Agency, March 2016. Humber River Basin District Flood Risk Management Plan 2015 to 2021.

14

East Riding of Yorkshire, December 2015. Flood Risk Management Plan: Kingston upon Hull and Haltemprice Catchment within
East Riding of Yorkshire
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The Council subsequently decided to develop further FRMP technical studies for the remaining
catchments across the majority of the East Riding of Yorkshire to support the LFRMS and increase
the understanding of integrated flood risk. The studies benchmark existing and future flood risk
through detailed hydraulic modelling, and assist in planning actions for managing flood risk and
identifying sites to reduce flood risk to communities. The studies cover the following drainage
catchments:


Kingston upon Hull and Haltemprice Catchment (2015)



Lower Derwent and Ouse



Market Weighton Canal



Goole



North Cave Beck



Gypsey Race and Flamborough



Earls Dyke



Barmston Main Drain



Hornsea Mere



Old Fleet Drain



Brough and Redcliff



Burstwick Drain



South Holderness Level Drains

2.7.5

Shoreline Management Plans (SMPs)

SMPs are high level documents providing a large-scale assessment of the risks associated with
coastal processes, including likely impacts of climate change, and provides a long-term policy
framework to reduce these risks to people and the developed, historical and natural environment
in a sustainable manner. SMPs provide recommended objectives and management policies for
specific areas. The SMPs relevant to East Riding are:


Flamborough Head to Gibraltar Point Shoreline Management Plan (2011) 15



River Tyne to Flamborough Head Shoreline Management Plan 2 (2010)16

2.7.6

Catchment Flood Management Plans (CFMPs)

CFMPs are high-level strategic plans, prepared by the Environment Agency, that provide an
overview across a river catchment. They set out the long-term management plan for flood risk
from rivers, groundwater, surface water and tidal flooding, but not flooding directly from the sea
(coastal flooding) and are used with other key stakeholders to identify and agree the most effective
way to manage flood risk in the future. CFMPs can be found on the Government’s website. The
plans relevant for East Riding are:
________________________
15 Humber Estuary Coastal Authorities Group, December 2010. Flamborough Head to Gibraltar Point Shoreline Management Plan
Non-Technical Summary
16

North East Coastal Authorities Group, February 2007. Shoreline Management Plan 2 River Tyne to Flamborough Head
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River Aire Catchment Flood Management Plan (December 2009)



River Derwent Catchment Flood Management Plan (December 2009)



River Don Catchment Flood Management Plan (December 2009)



River Hull and Coastal Streams Catchment Flood Management Plan (December 2009)



River Ouse Catchment Flood Management Plan (December 2009)

2.7.7

Humber Flood Risk Management Strategy (2008)

This Humber Strategy provides a long term plan for managing flood risk around the Humber
Estuary and its main tributaries, the Rivers Ouse and Trent. The strategy aimed to manage the
risk of flooding in ways that are sustainable for the people who live there, the economy and the
environment, considering the natural estuary processes and future changes in the environment,
sea levels or the climate.
The published 2008 strategy was planned to be updated by the Environment Agency starting in
2011; however, due to the tidal surge of 2013, local partners decided to develop their own bid
direct to government. With the support of local MPs and major businesses, the Humber Local
Authorities, along with the Humber Local Enterprise Partnership, submitted a proposal in 2015 to
Central Government seeking a commitment for a single settlement required to improve estuarywide flood defences along the Humber Estuary.
Whilst the bid was unsuccessful, Defra proposed Humber local authorities and the Humber Local
Enterprise Partnership work with the Environment Agency to form a comprehensive review and
update to the adopted Humber Flood Risk Management Strategy. The Comprehensive Review of
the Strategy, currently underway, considers the economic, social and environmental needs of the
Humber Estuary to set the long-term strategic approach to managing tidal flood risk, setting the
way forward for the next 100 years. The aim is to get Defra approval in 2020 following agreement
by the local authority partners.

2.7.8

River Hull Integrated Catchment Strategy (July 2015)

The River Hull Advisory Board (RHAB) commissioned this Strategy17 to understand drainage and
flood risk for all sources within the natural River Hull Valley and develop an integrated framework
for the management of this risk for the Risk Management Authorities operating in the area, who
have financial, strategic, operations, regulatory and / or direct day-to-day involvement in flood risk
management in the study area. It builds upon existing studies and strategies and will inform future
LFRMS, FRMPs and other non-statutory plans and strategies.

2.7.9

Upper Humber Flood Mapping Study (2016)

The Upper Humber Flood Risk Mapping Study was commissioned by the Environment Agency in
2013 and completed in 2016. The study aimed to improve understanding of tidal and fluvial
interaction, floodplain interactions and the risk from defence breaches. The modelling and outputs
will inform the Environment Agency’s decision making in the area, particularly in regard to special
________________________
17

River Hull Advisory Board, April 2015. River Hull Integrated Catchment Strategy: Strategy Document. Draft report
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development control, flood defence investment and emergency planning18. The model, outputs
and reporting are available from the Environment Agency.

________________________
18

JBA Consulting, August 2016. Upper Humber Flood Risk Mapping Study: Final Report
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3

Data Collection, Consultation and Methodology

3.1

Data collection

This Level 1 SFRA aimed to collect and review the information available relating to flooding in the
study area and present this in a manner suitable for ERYC to apply the Sequential Test. The
Level 1 assessment methodology is based on using available existing information and data, where
suitable. The information in this SFRA should not be considered as an exhaustive list of all
available flood related data for the study area.

3.2

Stakeholders and consultation

A variety of stakeholders were consulted during the preparation of this report. Organisations
contacted include


East Riding of Yorkshire Council (Local Planning Authority)



East Riding of Yorkshire Council (LLFA)



Environment Agency



Internal Drainage Boards



Yorkshire water



Severn Trent Water



Hull City Council

The SFRA has been developed using existing knowledge of flood risk with the East Riding area.
The council, as LLFA, the Environment Agency and Yorkshire Water have a rolling programme of
flood risk investigations and management. This, combined with observations from flood events,
leads to continuous improvements in the knowledge and understanding of flood risk in East Riding.
As such it is important that users of this SFRA contact relevant organisations (see Section 6) to
determine whether any new information or data is available since the publication of the SFRA.

3.3

Methodology

3.3.1

Fluvial/tidal/coastal Flood Risk

Flood Zone 2 and 3a
The Environment Agency’s Flood Map for Planning Flood Zones 2 and 3 have been used for Flood
Zones 2 and 3a respectively.
Functional Floodplain
Functional floodplain (also known as Flood Zone 3b) has been derived using the methodology set
out in the PPG. Identification of functional floodplain needs to take account of local circumstances
and probability parameters. Land which would naturally flood with a 5% AEP event or greater in
any year, or is designed to flood (for example, a flood storage scheme) should provide a starting
point for identifying functional floodplain. It should also consider the effects of defences and other
flood risk management infrastructure. For example, areas which would naturally flood but are
prevented from doing to by existing defences, infrastructure or solid buildings would not be
identified as functional floodplain.
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The Environment Agency detailed hydraulic modelling results provided a starting point for the
identification of functional floodplain. The majority of the models had not been run for the 5% AEP
event, so it was agreed with the Environment Agency and the Council that the modelled flood
outlines from the 4% AEP event would be used instead. Once the modelled outlines were
combined, areas that are designed to flood (for example, flood storage areas and washlands) and
areas of safeguarded land were added.
Figure 3-1 shows the location of the detailed models. Where detailed modelling is not
available, Flood Zone 3b is presumed to be equivalent to Flood Zone 3a. Development
proposals for sites in Flood Zone 3 should be supported by site specific FRAs that include
an assessment of whether the site falls within Flood Zone 3a or Flood Zone 3b.
Where there was overlap with the Functional Floodplain as identified by Hull City Council in their
SFRA, Hull City Council were contacted to gain an understanding of how their Functional
Floodplain has been defined. Following this consultation, it was decided to adopt a similar
approach to Hull City Council and not to map functional floodplain where existing dwellings are.
The datasets used to compile the Functional Floodplain for this SFRA are set out in Table 3-1 and
Figure 3-1 shows the location of the Environment Agency detailed hydraulic models.
Table 3-1: Functional Floodplain Data Sources
Data Source

Notes
Environment Agency Detailed Models

2002 Battle Flatts Dyke Phase2

4% AEP outline

2006 Foss Beck at Wilberfoss

4% AEP outline

2006 Gypsey Race at Bridlington

4% AEP outline

2006 Howden Flood Zone
Improvements

4% AEP outline

2007 Hornsea

4% AEP outline

2007 Mill Beck Market Weighton

4% AEP outline

2011 Pocklington Data Improvements

5% AEP outline

2011 South Cave Study

4% AEP outline

2013 River Hull

5% AEP outline

2013 Western Drain

4% AEP outline

2015 Burstwick Drain Study

5% AEP outline

Humber Estuary model

3.3% AEP outline
Other Data Sources

Flood Storage Areas
Reservoirs and Ponds*

Provided by ERYC, these datasets include land that is currently used to
store water, of designed to flood, as well major schemes currently under
construction.

Safeguarded Land

Provided by ERYC, this dataset includes areas that are to be
safeguarded for future flood risk management.

Hull City Council SFRA Flood Zone 3b

Used in the lower reaches of the River Hill and Holderness Drains to
provide consistency with Hull City Council’s SFRA Flood Zone 3b layer.

* it is possible that mapping does not include all bodies of water
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Figure 3-1: Location of fluvial detailed hydraulic models
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Climate change
There is increasing concern about the impacts of climate change on the global environment. The
nature of climate change at a regional level will vary. In the UK projections indicate more frequent,
short duration, high intensity rainfall and more frequent periods of long duration rainfall of the type
responsible for the summer 2007. Rises in sea level are also expected. These changes are likely
to result in the more frequent occurrence of all types of flooding, including fluvial, tidal, coastal,
surface water, sewer and groundwater flooding. NPPF requires that climate change is considered
as part of the spatial planning process, and as such is considered as part of this SFRA.
New climate change allowances were introduced in February 2016 based on the most up to date
UK Climate Projections (UKCP09). Where possible, the Environment Agency has updated
hydraulic models incorporating the 2016 climate change allowances, however at the time of
preparation of this SFRA few models in the authority area included the full range.
East Riding of Yorkshire Council is geographically diverse and affected by multiple sources of
flood risk. As such, there is varying degrees of flood risk evidence available, and it is not possible
to include detailed modelling for all catchments for all scenarios. Whilst this Level 1 SFRA has
provided advice on what is available, it will be necessary for site specific Flood Risk Assessments
to assess the necessary allowances set out in the Flood risk assessments: climate change
allowances (2016), or other guidance where applicable.
Fluvial Climate Change

In the absence of detailed climate change modelling for the majority of fluvial areas, the SFRA
has used Flood Zone 2 as a proxy for Climate Change Fluvial Flood Zone 3 (2080s Upper End).
It is possible that using Flood Zone 2 will overestimate or underestimate the increase in flood
extent in some areas, therefore it is important that developers confirm the effect of climate change
on their development as part of a site specific flood risk assessment.
Beverley: One area where a detailed model exists is Beverley which is covered by the River Hull
Integrated Strategy (RHICS) combined surface water and fluvial hydraulic model. The RHICS
study also ran the fluvial element separately for climate change. Although this scenario did not
use the 2016 guidance, it was agreed with ERYC that it provided a more up-to-date representation
on climate change in Beverley compared with the Fluvial Flood Zone 2 which is based on more
coarse, 2D only modelling.
Tidal Climate Change

The following three model outputs from the Humber North Bank model were considered for
representing the tidal climate change scenario. :


0.5% plus climate change undefended scenario;



0.5% plus climate change defended scenario; and



0.1% plus climate change breach scenario.

Following review of all three outputs, the 0.5% plus climate change scenarios, when combined,
provided the largest outline and was taken forward for representation of the tidal climate change
scenario.
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Data Gaps

The climate change extents provided in this SFRA are intended to give an indication of future flood
risk. Developers should verify climate change extents and depths as part of site-specific flood risk
assessments. It is recommended that applicants and / or their consultants contact the
Environment Agency at the pre-planning application stage to confirm the most appropriate
assessment approach.
It should be noted that the UK Climate Projections 2018 (UKCP18) were released in November
201819 and, as such, Environment Agency guidance on climate change allowances may be further
updated. Developers should be aware of this possibility and ensure they are using the most up
to date allowances when considering climate change, including circumstances where other
allowances should be considered, such as the high++ allowances which are available in the
‘Adapting to climate change – advice for flood and coastal erosion risk management authorities.’

3.3.2

Surface Water Risk

Present Day
The Environment Agency Risk of Flooding from Surface Water mapping has been used to identify
the present day risk of surface water flooding in East Riding. Previously known as the updated
Flood Map for Surface Water (uFMfSW), the RoFfSW, published by the Environment Agency, is
derived from identifying topographical flow paths of existing watercourses and dry valleys that
contain some isolated ponding in low lying areas. Table 3-2 describes the four categories20 for
surface water risk in the RoFfSW maps.
Table 3-2: RoFfSW categories
Category

Definition

High

Each year, the area has a chance of flooding of greater than 1 in 30 (3.3%)

Medium

Each year, the area has a chance of flooding of between 1 in 100 (1%) and 1 in 30 (3.3%)

Low

Each year, the area has a chance of flooding of between 1 in 1,000 (0.1%) and 1 in 100 (1%)

Very Low

Each year, the area has a chance of flooding of less than 1 in 1,000 (0.1%)

Climate Change
No surface water only climate change modelling is available for East Riding. As such, the 0.1%
AEP (low) RoFfSW category has been used to give an indication of the increase in the 1% AEP
(medium) RoFfSW category due to climate change.

3.3.3

Groundwater Risk

Current understanding of groundwater risk is limited, with few groundwater risk maps available.
The Environment Agency’s Areas Susceptible to Groundwater Flooding Map (AStGWf) has been
used to identify groundwater risk in the East Riding Area.
________________________
19

http://ukclimateprojections.metoffice.gov.uk/24125

20

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/297429/LIT_8986_eff63d.pdf
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The AStGWf map is a strategic scale (1 km square grid) map showing the proportion of each 1
km square which may be susceptible to groundwater emergence. It is likely that only isolated
locations within the overall susceptible area suffer the consequences of groundwater flooding.
The dataset does not show the likelihood of groundwater flooding occurring, and it does not
consider the chance of flooding from groundwater rebound. Groundwater rebound is the raising
of groundwater levels resulting from a reduction in abstractions rates following a period of high
abstraction which kept levels artificially low. The AStGWf is not suitable for site level analysis and
should only be used as a starting point for further investigation into groundwater risk.
Existing local studies, such as Section 19 investigations were also reviewed for records of
groundwater flooding incidents and these have been included within this report.

3.3.4

Reservoir Risk

The Environment Agency’s Reservoir Flood Maps. These maps show the risk of inundation
as a result of reservoir breach or failure, using a credible worst case scenario. The credible worst
case scenarios used for breach of different types of reservoirs is set out in the Environment
Agency publication Reservoir Flood Maps (RFM) Guide21. This publication provides greater detail
on how the maps were developed. The maps do not show the likelihood or probability of reservoir
failure. The map does not reflect the structural integrity of the dam or the chance of it failing and
does not include reservoirs with an impounded volume less than 25,000m3 or reservoirs
commissioned after the mapping was produced.

3.3.5

Canal and Navigable Watercourses Risk

Sources of information on canals in East Riding include:
Canal and River Trust. Launched in 2012, the Canal and River Trust took over guardianship of
British Waterways’ canals, rivers, reservoirs and docks in England and Wales, after British
Waterways was abolished, including liabilities and responsibilities.
East and North Yorkshire Waterways Partnership. Set up in 2011, the Waterways Partnership
was established with funding from the Coast, Wolds, Wetlands and Waterways LEADER
programme, with the aim of working in partnership with multiple organisations to develop
waterways so they contribute to the local economic, environmental and social regeneration. The
Waterways Partnership covers 16 inland waterways, including a number of canals in East Riding.

3.3.6

Flood Defences

The assessment on the type of defence, design standard of protection and authority with
permissive powers for the defences in Section 7.1.2 used the following sources of information


Environment Agency Spatial Flood Defences including attributes GIS layer downloaded
from Spatial Data Catalogue



GIS layer showing flood defences provided by ERYC

________________________
21

Environment Agency, September 2016. Reservoir Flood Maps (RFM) Guide: Explanatory Note of Reservoir Flood Maps for Local
Resilience Forums – version 5

Page 30 of 127

Page 31 of 127

4

Flood history

4.1

Historic records

Historic flooding information can vary in quantity and quality as well as spatially throughout an
area. Monitoring and recording of flood events has improved over time; as a result there is more
information available on more recent flood events than those that occurred further back in time.
Section 19 of the Flood and Water Management Act gave LLFAs the duty to investigate and
produce reports on flooding where it considers it necessary or appropriate. Section 19
investigations examine the cause of the flood, the role of flood risk management authorities that
may be involved and what is proposed in response to the flood. Before undertaking an
investigation ERYC consider the following criteria:


Significant risk to life or health;



Number of residential or commercial properties affected;



Number or extent of critical infrastructure affected;



Key transport infrastructure affected;



Significant disruption to commercial and business activities;



Reoccurrence of incidents;



The cause is unknown or unclear; and



A decision or action is required by the Humber Local Resilience Forum.

East Riding of Yorkshire have undertaken a number of Section 19 investigations. As part of the
investigation recommendations are made for measures that could improve flood risk management
and resilience. The responsible organisation for the recommendation is identified in the report
and progress is reported in recommendation updates. The published Section 19 reports and
recommendation updates can be found on the Council’s website22.
Section 4.2 summarises the major flood events that have occurred since 1947.

4.1.1

Response to past flooding

Whilst flood records are a valuable tool for understanding the past behaviours and magnitudes of
flooding, it is important to acknowledge that actions such as the installation of flood defence
schemes may have been taken since the flooding event to improve flood risk and, as such, areas
that suffered from flooding in the past may no longer be at risk or may now only be at risk from
events of a lower frequency than that suffered previously.
It is important to note that since many of these floods occurred, measures have been taken to
reduce flooding in East Riding.
The following sections include information of the
recommendations made following flood events and the progress in completing those
recommendations. More detailed information on flood risk management measures are provided
in Section 7.1.

________________________
22

https://www.eastriding.gov.uk/council/plans-and-policies/other-plans-and-policies-information/flood-risk/flood-risk-investigations/
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4.2

Major floods since 1947

4.2.1

March 1947

At the beginning of 1947, the United Kingdom experienced several colds spells. On 4-5 March
heavy snowfall left drifts across much of the country. On 10 March, warmer temperatures thawed
the snow lying on the ground, leading to melt water running off other frozen ground. Further
snowfall occurred in the following days and on 15 March a depression moved in from the Atlantic
bringing heavy rain and gales.
The Rivers Wharf, Aire, Derwent and Don all burst their banks. The East Riding PFRA lists the
flood as having over a 1% AEP probability with Main Rivers and surface water as the main sources
of flooding and defence exceedance as the mechanism of flooding.

4.2.2

January 1953

On the night of 31 January and morning of 1 February a major depression over the northern North
Sea caused a storm surge that moved down the east coast of Scotland and England. The storm
surge led to breaching, overtopping and washing away of coastal defences. There was loss of
life, particularly in Lincolnshire and Essex. The East Riding PFRA lists the flood as having over a
0.5% AEP probability with the sea as the source of flooding and defence exceedance as the main
mechanism of flooding.

4.2.3

November 2000

A very wet autumn resulted in high water levels in Main Rivers and ordinary watercourses, causing
defence exceedance and high floods lasting for four days. In particular, the Derwent at Stamford
Bridge recorded its highest ever levels, and flooding occurred along the Beverley and Barmston,
and Holderness drains (Main Rivers)12.
A breach of the River Derwent flood defences near Wressle caused widespread flooding as far as
Howden.

4.2.4

June 2007

Prolonged intense rainfall in June 2007 fell over much of the UK. In East Riding the rainfall
resulted in flash flooding that inundated a substantial number of homes and businesses. Over
6,000 households were affected by water entry into the ground floor with more suffering from
floods in outbuildings, driveways and gardens. 12,334 hectares of land were flooded leading to
loss of crops as well as damage to soil. 92 businesses and commercial properties were affected
as well as some 700 km of highways, including culverts and drains. Many local roads were
impassable. The estimated loss or damage to private property and businesses was in excess of
£200 million. The flood was estimated to be a 0.67% annual exceedance probability event.
Following the event, the Council set up an Overview and Scrutiny Flood Review Panel to
investigate and advise on necessary actions to improve the way in which the impacts of events
are managed and reduced in the future. The Panel published a report in May detailing its key
findings and recommendations23.

________________________
23

ERYC, May 2008. Report of Flood Review Panel: Key Findings and Recommendations of the Review Panel

Page 33 of 127

Following the floods, which affected much of the UK, a comprehensive, independent review was
undertaken by Sir Michael Pitt, which provided recommendations to improve flood risk
management. The 2010 FWMA sought to implement these recommendations.

4.2.5

August 2011 (Goole)

On 3 August 2011 a relatively short, but very intense, summer storm led to media reports of
internal flooding of approximately 30 properties in Goole. As part of the Section 19 investigation,
the Council conducted a postal survey to determine an accurate record of the extent of the flood.
Responses to the survey indicated that more than 600 properties suffered from internal flooding,
with an additional 915 properties having surface or foul water within the property boundary but not
within the property. The storm was of an exceptional intensity and exceeded current or historic
design standards for all sections of the drainage infrastructure and it is likely that substantial and
widespread flooding would have occurred irrespective of the condition or state of operation of the
drainage network.
The Section 19 investigation set out 15 recommendations for FRM authorities including the
development of an integrated drainage/catchment model for Goole to identify flooding hotspots
and assist in targeting the development of remedial schemes.24 As of September 2017, 11 of the
recommendations have been completed25.

4.2.6

February 2012 (Cottingham)

In February 2012, the area of George Street and King Street in Cottingham were subject to
flooding as a result of floodwaters escaping from the public combined sewerage system and
connected highway gullies. The Section 19 investigation concluded that the hydraulic capacity of
the sewer system was potentially a contributing factor to flooding but it was serviceability issues
caused by root infestation leading to surcharging of pipes that was the most significant factor.
The Section 19 investigation also considered the repeated flooding incidents at King Street and
George Street as the area has been subject to flooding on more than one occasion including June
2007, June 2010, May 2011 and August 2011.
The Section 19 investigation concluded that Yorkshire Water, as the RMA relevant to the flooding,
were exercising their functions as an RMA and were undertaking work to investigate the issue of
flooding and undertaking remedial work26. Three recommendations were made and have since
been completed, including


Sewer lining to reduce incidences of root and fat blockages



Treatment of lateral drains for root ingress



Identification of lateral drains that may be contributing to the problem

________________________
24

ERYC, January 2012. Flood Investigation Report: Goole Floods, 3 August 2011.

25

ERYC September 2017. Flood Investigation Report Recommendations Update: Goole Floods August 2011 and July 2012

26

ERYC, May 2012. Flood Investigation Report: George Street and King Street, Cottingham – February 2012
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4.2.7

April 2012 (Pocklington)

On 19 April 2012 Pocklington town centre flooded, affecting many businesses and causing
widespread disruption. The day prior to the event saw persistent heavy rainfall, which continued
into 19 April. An intense period of rainfall at 10:00 on the 19 April led a rapid rise in water level in
the Pocklington Beck. Due to the previous rainfall, the highway drains and sewers were already
at capacity, and the increased flow in the Beck resulted in surcharging of the main culvert entrance
at the rear of the post office, causing overland flows to flood the town centre.
The Section 19 investigation concluded that although the rainfall in April 2012 was intense it was
not considered exceptional, highlighting that the drainage system in Pocklington can easily
become overloaded during heavy or persistent rainfall. It also identified that the capacity of the
culverted section of the Pocklington Beck is limited and struggles to cope with simultaneous urban
and rural runoff.27
The Section 19 investigation made a number of recommendations including


undertaking a feasibility study to identify mechanisms of flood risk and allow solutions to
be identified (completed)



coordinating efforts to develop and attract funding for a possible long term solution to the
flood risk issues (ongoing)



consider possible hydraulic improvements to the culvert entrance at the rear of the post
office and to the south culvert at London Bridge (completed)



Consider installing property protection measures (resolved)

Since the 2012 flood events, considerable advancements have been made with investigating a
solution to flooding in Pocklington. A feasibility study was completed and a planning application
for a flood alleviation scheme sited to the north of town submitted by the Council. This scheme
was given the go-ahead by planners in 2017. Further information of the scheme is provided in
Section 7.1.3.

4.2.8

July 2012 (Goole)

On 5 July 2012 an intense period of rainfall took place at 13:00 with heavy rain occurring for
approximately 30 minutes after which time it eased to light to moderate rainfall lasting until 16:30
and localised flooding of roads and some properties occurred. Further rainfall on 6 July resulted
in further reported incidents of flooding. The Section 19 investigation identified several factors
involved in the flooding including sewer network or drainage system capacity issues and a small
number of blocked road gullies. Additionally, there was reduced pumping capacity at Carr Lane
pumping station which reduced the ability of the pumping station to remove water from the sewer
system. Around 40 properties experienced internal flooding on 5 July at Westbourne Grove,
several properties at Attlee Drive, 12 properties at Elsie Street and Jacksonville, and 20 properties
at Millennium Way and Maple Drive. Flooding was also reported at Thirlmere Walk, Belverdere
Avenue, Ilkeston Avenue, Parklands, Airymn Road, Grange Road, Marshfield Avenue, Ivy Park
Road, Centenary Road, Jackson Street, central Goole, Old Goole and the Isolated Dock area.
________________________
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As with the August 2011 event, the Section 19 investigation set out a number of recommendations
for FRM authorities including the development of an integrated drainage/catchment model for
Goole to identify flooding hotspots and assist in targeting the development of remedial schemes.28
Of the 10 recommendations, 9 have been completed25.
As of September 2017, the construction of a Flood Alleviation Scheme, by Yorkshire Water, for
Attlee drive was underway, as well as various small schemes including25


a flood alleviation scheme at Elsie Street and Jacksonville;



maintenance of existing culverts and watercourse at West Park;



land drainage improvement scheme at Grange Road;



additional highway drainage and speed table to reduce runoff at Parklands;



culvert improvement works at Westbourne Grove; and



gully clearance at Percy Street, Old Goole.

4.2.9

July 2012 (Swinefleet)

Following a prolonged period of rainfall, heavy rainfall fell in the Swinefleet catchment on 5 July,
followed by less intense rainfall on 6 July, resulting in severe flooding in the village of Swinefleet
which affected at least 10 properties internally and many other properties externally as well as
causing disruption to the highway network and to an extensive area of farmland to the south of
the village. Areas affected by the flooding included Low Street, Quayfield Square, Kings
Causeway and Church Lane. The Section 19 investigation concluded that the flooding was the
result of the extent of rainfall on the whole area which overwhelmed the drainage system. The
condition of the land drainage system at the time contributed to the length of time it took for flood
water to recede but did not cause the flooding.
The Section 19 investigation made seven recommendations for measure that could improve flood
risk management including29


Review of local emergency plan and flood plans (completed)



Highway drainage improvements (ongoing),



Consideration of a pumped surface water drainage system (ongoing)



Consideration of isolating the village surface water system (resolved)



Installation of raingauges (completed)



Sharing the Reedness and Swinefleet IDB Water Level Management Plan with
RMAs(ongoing)



Consideration of pumping Black Dyke into the Warping Drain (resolved)

The Council published recommendation updates in July 2015, September 2016 and September
2017 which outlined the status of the various recommendations set out in the Section 19
________________________
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investigation. As of September 2017, two recommendations have been resolved, two have been
completed and three are ongoing (shown in the list above)30.

4.2.10 Winter 2012 (Burton Fleming)
Persistent wet weather in summer and winter 2012 resulted in exceptionally high water levels
across East Riding, in particular the Gypsey Race catchment which includes the Burton Fleming
area. Elevated groundwater levels in the chalk underlying the catchment, combined with high
water levels in the River Hull, meant the groundwater was unable to drain away and so remained
elevated for some time, leading to many seasonal springs rising across the area, exceptionally
high flows in many watercourses and inundation of the foul sewer system. The exceptionally high
flows in the Gypsey Race, as a result of the elevated groundwater levels, led to flooding in Burton
Fleming. The Section 19 investigation31 identified the elevated groundwater levels are the major
contributing factor to the flooding.
The Section 19 investigation made six recommendations for measures that could improve flood
resilience in Burton Fleming which, as of September 2017, have been completed or resolved:


Investigate impediments to flow (completed)



Letter to riparian owners to remind them of their responsibilities (completed)



A feasibility study to establish if an engineered solution to flooding can be implemented
(completed)



Desilting of Gypsey Race within the village (completed)



Installation of groundwater level monitoring (completed)



Future response to flooding (resolved)

Since the event, the Council have also installed storm gullies with non-return valves and reduced
the level of some Yorkshire Water manhole covers in the bed of the Gypsey Race that had a
history of restricting the flow32.

4.2.11 Winter 2012 (Kilham Village)
Persistent wet weather in summer and winter 2012 resulted in exceptionally high water levels
across East Riding, in particular the River Hull catchment and the Wolds.
High water levels in the River Hull, combined with elevated groundwater levels in the underlying
chalk, meant groundwater was not able to drain away so remained at exceptionally elevated levels
leading to many seasonal springs rising across the area and exceptionally high flows in many
watercourses resulting in property flooding in many places including Kilham.
Kilham has a history of springs issuing during the winter months, causing areas of standing water;
however, in late 2012/early 2013 the springs issued earlier than normal and ran for prolonged
periods causing extensive flooding within the village as a result of the land drainage and surface
________________________
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water systems being overwhelmed by the volume of water entering them. In addition, the foul
sewer system, which has a pumped outlet, was also overwhelmed, causing restricted toilet use
and sewage escapes at some properties. Damage was also caused to various areas of the
highway network by the springs and the amount of water running across the highway.
The Section 19 investigation concluded the overriding cause of the flooding was the prolonged
exceptional rainfall leading up the flooding, giving rise to exceptional groundwater levels with many
springs issued and high water levels in the watercourses33.
The Section 19 investigation identified nine measures that could improve flood resilience:


Survey of the foul sewer system (completed)



Remedial works to Chapel Lane overflow (completed)



Update to Multi-Agency Flood Plan (completed)



Consideration of permanent overflow from Bakehouse Lane pumping station (completed)



Investigations on riparian culverts (ongoing)



Assessment of the feasibility of redirecting spring discharges (completed)



Consideration of cross connection between sewer and culvert in Church Street (ongoing)



Feasibility study of possible improvements (ongoing)



Complete local emergency plan (completed)

The Council published recommendation updates in July 2015, September 2016 and September
201734 which outlined the status of the various recommendations set out in the Section 19
investigation. As of September 2017 of the nine recommendations, six have been completed and
three are ongoing.
The Council’s Flood Risk Management team have developed a business case and economic
assessment for capital flood reduction works in Kilham which was submitted to the Environment
Agency in order to bid for funding. Proposed works include improvements to the flow in the
watercourse through the village and improvements to, and new, highways34.

4.2.12 Winter 2012 (Kelleythorpe and Driffield)
Persistent wet weather in summer and winter 2012 resulted in exceptionally high water levels
across East Riding, in particular the River Hull catchment which includes the Driffield area.
High water levels in the River Hull, combined with elevated groundwater levels in the underlying
chalk, meant groundwater was not able to drain away and so remained at exceptionally high levels
leading to many seasonal springs rising across the area, exceptionally high flows in many
watercourses and inundation of the foul sewer system. As a result, surface and property flooding
was seen in many places including Driffield and Kelleythorpe. Large areas of farmland were also
flooded both in the upper catchment and downstream of Driffield.

________________________
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Exceptionally high flows in the Gypsey Race led to flooding at the rear of Montgomery Square/Gott
Close and across Driffield Showground and Driffield Rugby Club.
The Section 19 investigation35 concluded the overriding cause of the flooding to be the exceptional
rainfall during the year leading up the flooding, giving rise to extremely high groundwater levels
and high levels in watercourses, in particular the Gypsey Race. In addition to this, the condition
of the open watercourse on the rugby field and the culvert on the showground restricted flows.
The Section 19 investigation identified five measures that could improve flood resilience:


Removal of restrictions to flow and replace trash screen (completed)



Preparation of a maintenance schedule for the Gypsey Race and culvert where they cross
the rugby field and showground (ongoing)



Culvert improvements (ongoing)



A feasibility study of the construction of an overflow pathway from the Gypsey Race to an
alternative outlet (ongoing)



Preparation of a local emergency plan (completed)

The Council published recommendation updates in July 2015, September 2016 and September
201736 which outlined the status of the various recommendations set out in the Section 19
investigation. As of September 2017 of the five recommendations, two have been completed and
three are ongoing.

4.2.13 December 2013 (Tidal Surge Flooding Event)
During early December 2013 significant flooding was forecast by the Environment Agency as it
was anticipated that a storm surge, travelling south down the North Sea coast, could coincide with
a spring tide. Flood alerts were issued on 5 December and were subsequently upgraded to flood
warnings and severe flood warnings, and emergency plans were implemented. Estimating the
timing and height of the surge was difficult due to changing conditions out to sea which led to little
time to revise forecasts and update flood warnings. ERYC’s emergency plan was implemented.
Where flooding occurred in East Riding, the high water levels overtopped the defences just before
the peak water level. In East Riding, a total of some 300 properties (69 commercial and 231
residential) were directly affected by flooding, as well as large areas of agricultural land
(approximately 6000 acres). Estimated damages in East Riding were in the region of £13.4 million.
Many roads were closed during the event and some remained closed for several days as flood
water trapped behind defences slowly subsided and stranded debris blocking roads was removed.
Areas affected by flooding in East Riding included Bridlington, Skipsea, Hornsea, Tunstall,
Easington, Kilnsea, Paull, Hessle, North Ferriby, Faxfleet. Blacktoft, Yokefleet, Saltmarshe,
Skelton, Sand Hall, Old Goole and Reedness.

________________________
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Coastal and tidal defences were overtopped in places and in some areas were damaged. The
clay cliffs were steepened resulting in further erosion in following weeks and months.
The Council, Environment Agency and IDBs deployed pumps to areas where flood water had
become trapped behind defences and was not able to drain away naturally.
The Section 19 investigation37 highlighted that the estimated damages associated with the tidal
surge were significantly less (less than 1%) than those that could occur in the absence of any
flood defences.
The Section 19 investigation identified eight measures that could improve flood resilience:


Review of flood warning procedure (completed)



Update Humber Strategy (ongoing – see section 2.7.7)



Publicise the flood warning procedure (ongoing)



Sharing of telemetry data (resolved)



Prepare or review local emergency plans (completed)



Property level plans (completed)



Property level resilience measures (resolved)



Design standards review (resolved)

The Council published recommendation updates in July 2015, September 2016 and September
2017 which outlined the status of the various recommendations set out in the Section 19
investigation. As of September 2017, two are ongoing (see bullet list above).38

4.2.14 July 2014 (Cottingham)
On 8 July 2014 a high intensity rainstorm was experienced over Cottingham, resulting in significant
local flooding resulting in the entire village drainage system, including the sewer network, private
drains and highway drains becoming rapidly overwhelmed. Around 107 residential and 12
commercial properties flooding, with 49 properties experiencing internal flooding. Areas affected
include Cottingham High School, Badgers Wood, Lawnsgarth, Sancton Close, Stuart Garth, St
Margarets Avenue, Canada Drive, Kings Street and George Street.
The Section 19 investigation39 concluded the rainfall was of an exceptional intensity and exceeded
current or historic design standards for drainage infrastructure. The investigation made four
recommendations for measures that potentially should improve flood resilience.


Council to write to Defra requesting they direct Ofwat to review the industry standard for
the protection of property from sewer flooding (completed)

________________________
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Timetable for development of a scheme to address capacity and remediation issues at
George Street and King Street (completed)



Identification of lateral drains (completed)



Study into the demand for a property level protection scheme (completed)

The Council published recommendation updates in July 2015, September 2016 and September
2017 which outlined the status of the various recommendations set out in the Section 19
investigation. As of September 2017, all recommendations have been completed40.
The Cottingham and Orchard Park FAS is scheduled to be completed in December 2019. Further
information on this scheme is provided in Section 7.1.3.

4.2.15 July 2014 (Market Weighton)
On 20 July 2014 an extremely intense rainfall event was experienced in East Riding, including
Market Weighton, resulting in significant localised flooding. The town’s drainage system, including
Weighton Beck and the sewer network, private drains and highway drains were rapidly
overwhelmed. 97 properties were affected, 76 of which had internal flooding. Areas affected
include Southgate, High Street, Scotts Croft, Croft Close, Croft View, Market Place and Wicstun
Way.
The Section 19 investigation concluded the rainfall was of exceptional intensity and exceeded the
current or historic design standards for the drainage infrastructure. The capacity of the culvert
from St Helen’s Square/The Green under The Archway and High Street was exceeded by the
volume of flow coming down Mill Beck and by flows from the drainage system within the town
trying to enter the culvert. It also concluded that if flows along Southgate could be intercepted
and diverted away from the town centre, flooding could be reduced.
The investigation identified three measures that potentially could improve flood resilience41


Clean out drainage balancing pond near the junction of the A1079 and A1034 and review
maintenance routine. Also consider improving the highway drainage in High Street and
install additional inlets into the culvert under the road (complete)



As part of the FRMP for the Market Weighton catchment, undertake optioneering works
that consider diverting the flows from the bottom of Arras Hill away from Sancton
Road/Southgate and the town centre, into Weighton Beck. Additionally, proposed flood
alleviation works at Beverley Road should be completed. (ongoing)



Undertake a study to understand potential demand for property level resilience solutions
(completed)

The Council published recommendation updates in July 2015, September 2016 and September
2017 which outlined the status of the various recommendations set out in the Section 19
investigation. As of September 2017, two of the three recommendations have been completed
________________________
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(see bullet list above). In addition to the recommendations outlined above, a number of additional
works have been undertaken including highway drainage improvements, culvert improvements
and culvert repairs42.

4.2.16 July 2014 (South Cave)
On 20 July 2014 an extremely intense rainfall event was experienced in East Riding, including
South Cave, resulting in significant localised flooding. The village’s drainage system, including
South Cave Beck and the sewer network, private drains and highway drains were rapidly
overwhelmed. 37 properties reported flooding, 14 internally. Areas affected included Market
Place, Church Street, Annie Med Lane, West Hall Garth, Barnards Drive and Pinfold.
The Section 19 investigation concluded the rainfall was of exceptional intensity and exceeded the
current or historic design standards for the drainage infrastructure. The capacity of South Cave
Beck was exceeded all along its length from Beverley Road down to Pinfold. The Beck overtopped
the bank at a low point at Beverley Road, flowing down the road. The capacity of the culvert in
Church Street was exceeded, water flowed across the surface. The Beck further overtopped at a
low point in Barnards Drive causing further overland flows. Surface water, as a result of the heavy
rain, was unable to enter the drainage system which was full to capacity.
The investigation identified three measures that potentially could improve flood resilience43


Continue to promote and develop the proposed major scheme for South Cave Flood
Alleviation (ongoing)



Identify any elements of the proposed major scheme which could possibly be implemented
ahead of the scheme (ongoing)



The Council, in partnership with the Environment Agency, establish a flow-level monitoring
regime in the South Cave Beck to improve flood warnings (completed)

The Council published recommendation updates in July 2015, September 2016 and September
2017 which outlined the status of the various recommendations set out in the Section 19
investigation. As of September 2017, one of the three recommendations have been completed
(see bullet list above)44.

4.2.17 August 2014 (Ex Hurricane Bertha)
On 10 August 2014 an intense low pressure weather system (identified as ex-hurricane Bertha)
resulted in high winds and intense periods of rainfall which led to widespread flooding through
East Riding. Internal property flooding occurred in Anlaby, Beverley, Burton Pidsea, Keyingham,
Kirk Ella, Little Weighton, Ottringham, New Ellerby and Welton affecting a total of 20 properties.
Around 26 settlements across East Riding reported flooding with Anlaby being the worst affected
area with 38 properties affected by flooding, eight of them internally. The Section 19 investigation
________________________
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concluded that the rainfall on 10 August was of an exceptional intensity which exceeded the
current or historic design standards for the drainage infrastructure.
The Section 19 investigation45 made four recommendations for measures that potentially should
improve flood resilience:


Where root ingress of pipe was identified in the report, the responsible FRM agencies
should adopt a pro-active maintenance regime to improve flood resilience (completed)



Yorkshire Water should consider undertaking a detailed survey of the Newington Trunk
Sewer to establish any serviceability issues (completed)



Operation of the various pumping stations be specifically considered as part of the
modelling work on the Hull and Haltemprice FRMP (ongoing)



The council to write to the Law Society to remind members of the need to apply due
diligence to the identification of any watercourses which will be the riparian responsibility
of a property owner whenever a property is sold and a conveyance prepared for the
purchaser (completed)

The Council published recommendation updates in July 2015, September, 2016 and September
2017 which outlined the status of the various recommendations set out in the Section 19
investigation. As of September 2017, three of the four recommendations have been completed
(see bullet list above)46.
In addition, the Willerby and Derringham Flood Alleviation Scheme was completed in 2015 and
the Anlaby and East Ella Flood Alleviation Scheme is due to be completed in 2020. Further
information on these schemes are provided in Sections 7.1.2 and 7.1.3 respectively.

4.2.18 2015-2016 (Winter Flooding)
Throughout November and December 2015 a succession of slow-moving low pressure systems
(including storms Desmond, Eva and Frank) brought prolonged heavy rainfall to many areas of
the country, resulting in saturated ground conditions and high water levels in watercourses.
In East Riding flooding occurred on Boxing Day due to saturated ground conditions and intense
rainfall from Storm Eva. Areas affected included Stamford Bridge, Pocklington, Wilberfoss,
Bolton, Gowthorpe, Everingham and Market Weighton. Additionally, in early January, Bubwith
was affected by high levels in the River Derwent. In total, 259 properties were affected.
The Section 19 investigation47 concluded that flooding was a result of the intense rainfall that fell
on already saturated ground leading to rapid run-off. The overland flow, high water levels and
overwhelmed drainage and public sewer systems resulted in the flooding.
The Section 19 investigation made eight recommendations for measures that potentially should
improve flood resilience:

________________________
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Investigate feasibility of installing permanent pumps in Stamford Bridge (completed)



Investigate feasibility of installing a storm gully in St Peters Square, Pocklington
(completed)



Investigate feasibility of raising the level of the walkway which acts as a flood bank near
the church in Bubwith (completed)



Investigate possible causes of surface water infiltration of the sewer system in Bubwith
(completed)



Investigate the responsibility and condition of unrecorded outfalls in Bubwith (completed)



Investigate feasibility of installing non-return valves on highway drainage outlets into the
Foss Dyke (completed)



Investigate the feasibility of installing non-return valves on the outfalls from the sewer
system into the Foss Dyke (ongoing)



Affected parishes to prepare or review Community Emergency Plans (completed)

An update on the status of the recommendations was published in September 201748. Of the
eight recommendations, all but one have been completed (see above bullet list).

4.2.19 January 2017 (coastal)
During the week preceding 19 January 2017, flood alerts and weather warnings had been issued
for the North Sea coast and Humber Estuary. The astronomical high tide due on 13 January was
expected to be very high as it was a spring tide. In addition, the weather was forecast to be stormy
due to low pressure systems expected to be over the North Sea around the same time.
On the 13 January, Hornsea experienced flooding which affected roads and 10 properties and
residents were evacuated from other properties as a precaution. Withernsea experienced some
highway flooding but no property flooding. At Tunstall the earth embankment defence was
damaged and in Kilnsea some wave overtopping occurred but no property flooding was reported.
No specific warning had been issued for Hornsea during 13 January. By the time a warning was
issued, flooding was already occurring.
The Section 19 report49 concluded that the combined effects of the high spring tide and the storm
conditions generated by low pressure systems over the North Sea led to high water levels along
the east coast which, associated with wind driven waves, resulted in overtopping of some coastal
and flood defences.
The investigation identified a number of measures that could reduce flood risk and/or improve
flood resilience:


Investigate the feasibility of pumping Stream Dyke (ongoing)



Review of coastal defences in Hornsea and Withernsea (ongoing)

________________________
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Investigate the storm chamber in New Road, Hornsea (complete)



Provision of a sandbag storage container (complete)



Environment Agency to review the flood warning system for tidal flooding (ongoing)

An update on the status of the recommendations was published in September 2017. Of the five
recommendations, two have been completed and three are ongoing (see bullet list above)50.

4.2.20 August 2017 (East Coast)
On 8 August 2017 steady rainfall across much of East Riding, and some localised periods of
intense rainfall, resulted in flooding in several locations. The worst affected area was Withernsea
where roads and properties were affected, including two properties internally, and Flamborough
where a road was closed for safety. Other affected areas include Barmston, Beverley, Bishop
Burton, Brandesburton, Bridlington, Coniston, Easington, Gransmoor, Great Hatfield, Hedon,
Hessle, Hornsea, Hollym, Hutton Cranswick, Keyingham, New Ellerby, Newport, Ottringham,
Patrington Haven, Preston, Pollington, Skerne and Woodmansey. The Section 19 investigation
concluded that flooding occurred as a result of the drainage systems becoming overwhelmed by
the intense rainfall following periods of rain throughout the day that had filled the drainage
systems. In Flamborough the cause was the watercourse becoming overwhelmed by the runoff
from the catchment area51.
The Section 19 investigation identified a number of measures that could potentially improve flood
resilience including investigating the feasibility of remedial measures, consideration of installation
of property level flood protection, installation of additional gullies and improving drainage.

________________________
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5

Assessment of Flood Risk in East Riding

5.1

Flood Risk Probability

The probability or likelihood of flooding uses the Annual Exceedance Probability (AEP). This is
sometimes known as the ‘annual probability’ of flooding and refers to the chance of an event
occurring each year. For example, a 1% AEP event has a 1% chance of being exceeded in any
one year.

5.2

Fluvial / Tidal / Coastal Flooding

5.2.1

Fluvial Flooding

Flooding from rivers occurs when water levels rise higher than bank levels, causing floodwater to
spill across the floodplain. The main reasons for water levels rising in rivers are:


intense or prolonged rainfall causing runoff rates and flow to increase in rivers, exceeding
the capacity of the channel. This can be exacerbated by wet antecedent (the preceding
time period) conditions and where there are large contributions of groundwater;



constrictions in the river channel causing flood water to back up;



snowmelt



tide-locking; or



blockage of structures or the river channel causing flood water to backup.

The consequences of river flooding depend on how hazardous the flood waters are and what the
receptor of flooding is. The hazard of river flood water is related to the depth and velocity, which
depends on:


the magnitude of flood flows



size, shape and slope of the river channel



width and roughness of the floodplain; and



types of structures that cross the channel.

Flood hazard can vary greatly throughout catchments and even across floodplain areas. The
hazard posed by floodwater is proportional to the depth of water, the velocity of flow, the speed of
onset of flooding and the presence of debris in the water. Hazardous river flows can pose a risk
to unprotected people, property and infrastructure. Whilst low hazard flows are less of a risk to life
(shallow, tranquil water), they can disrupt communities, require post-flood clean-up and can cause
costly and possibly structural damage to property.
There are two classes of watercourse within East Riding:
Main River
Main Rivers52 are usually larger rivers and streams but may also be watercourses of local
significance. Main Rivers are defined on a ‘Main River Map’ designated by DEFRA. The

________________________
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Environment Agency has permissive powers to carry out flood defence works, maintenance and
operational activities for Main Rivers only.
Ordinary watercourse
Ordinary watercourses are all rivers, streams, ditches, cuts, culverts, dykes, sluices, and
passages through which water flow that are not designated as Main River. The responsibility for
the maintenance of the watercourse lies with the riparian owner; however, the operating authority
(local authority or Internal Drainage Board (IDB)) has permissive powers to undertake certain
works. Many watercourses are classed as ordinary watercourse in their upper reaches and
designated as Main River in their lower reaches.

5.2.2

Coastal Flooding

Tidal Flooding
Tidal flooding occurs when tides inundate land due to the high tide line exceeding land or tidal
defence level. Tidal flooding can occur at the coast or in the downstream reaches of tidally
influenced watercourses.
Tides can also cause flooding through tide locking. Tide locking occurs when the difference in
relative water levels of watercourses and tides impacts on drainage assets such as clough doors,
flaps and non-return valves. The tide prevents or restricts fluvial flows from discharging, causing
raised water levels in the river or watercourse which can cause localised flooding.
Within East Riding, tidal flooding could occur from the North Sea along the Holderness Coast or
from the Humber Estuary at the southern boundary. It can also occur on the tidally dominated
reaches of the River Ouse, River Aire, Dutch River, River Trent. A number of other watercourses
have assets in place to reduce the risk of tidal flooding, including the Hull Barrier on the River Hull
and several smaller watercourses with pointing doors or penstocks.
Wave Overtopping
Wave overtopping is defined as the amount of water flowing over the crest of a coastal structure
such as a seawall, dike or breakwater due to wave action. Wind strength and direction are
important factors in wave overtopping, along with the height, construction and condition of the
coastal structure. Many coastal structures in East Riding serve dual purposes, e.g. coastal
erosion and flood risk management.
Storm surge
A storm surge is an offshore rise of water level associated with a low pressure weather system. It
is primarily caused by high winds pushing across the sea’s surface.
In the North Sea a storm surge is generated when a deep, low pressure weather system tracks
from the Atlantic Ocean to the north of Scotland and then sits over the North Sea producing a
consistent northerly wind driving the waves southwards. This drives the water down the North
Sea which narrows towards the English Channel; this constriction funnels the water and causes
large and rapid rise of the water levels, causing the storm surge.
A storm surge can happen whenever there is a low pressure weather system over the North Sea;
however, the effects are not normally noticeable unless the surge coincides with a high tide as
was the case in 1953 and 2013.
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5.2.3

Flood Zones

The initial assessment of risk from fluvial sources is based on the Environment Agency dataset
referred to as the Environment Agency Flood Map for Planning, which contains flood extents for
catchments greater than 3km2 for several different probability events. The Flood Zones are based
on an undefended scenario (i.e. assumed flood defences do not exist) and are what is used for
planning purposes as set out in the PPG.
Definitions of the four Flood Zones are provided in Table 5-1.
Table 5-1: Flood Zones (PPG Flood Risk and Coastal Change Table 1)
Flood Zone

Probability

Definition

1

Low

Land having a less than 0.1% AEP of river or sea flooding. (Shown as ‘clear’ on
the Flood Map – all land outside Zones 2 and 3)

2

Medium

Land having between a 1% and 0.1% AEP of river flooding; or land having
between a 0.5% and 0.1% AEP of sea flooding.

3a

High

Land having a 1% or greater AEP of river flooding; or land having a 0.5% or
greater AEP of sea flooding.

3b

Functional
Floodplain

This zone comprises land where water has to flow or be stored in times of flood.
Local planning authorities should identify in their Strategic Flood Risk
Assessments areas of functional floodplain and its boundaries accordingly, in
agreement with the Environment Agency. (Not separately distinguished from
Zone 3a on the Flood Map for Planning)

5.2.4

Assessment of fluvial/coastal flood risk

Mapping of fluvial and tidal flood risk is provided in Appendix C. The primary fluvial/tidal flood risk
in East Riding is associated with the Humber estuary, River Hull, River Aire, River Derwent, Market
Weighton canal, River Ouse and Dutch River.
Much of East Riding is defended against fluvial and coastal flooding. As such, a lot of the flood
risk posed to the area is residual as a result of flood events exceeding the standard of protection
afforded by the defence, defence or pumping failure, or flooding behind the defences due to local
runoff or groundwater.
Coastal flood risk will also be influenced by coastal erosion and, in some areas, this may introduce
areas to the risk of flooding where localised high ground or smaller sea cliffs are eroded away.
This effect may be accelerated by climate change (e.g. sea level rise), or as a result of changing
wave climate. Shoreline Management Plans should be referenced in areas where coastal erosion
may increase the risk of coastal flooding now or in the future.
A summary of flood risk to the main settlements in East Riding are provided in Table 5-6.

5.3

Surface Water and Sewer Flooding

5.3.1

Surface Water

The Flood and Water Management Act 2010 defines surface runoff as ‘rainwater (including snow
and other precipitation) which
a) is on the surface of the ground (whether or not it is moving); and
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b) has not entered a watercourse, drainage system or public sewer.
Surface runoff depends on several factors including catchment size and shape, slope, geology,
soil type and its antecedent conditions, vegetation, climate and rainfall. Surface runoff pathways
can also depend on the position of urban features such as buildings and roads. Low lying areas,
with gentle gradients, are particularly prone to surface water flooding. Surface water flooding
usually results from heavy rainfall falling either onto soil with high antecedent moisture or onto
impermeable surfaces.
East Riding contains a large proportion of low-lying land which is below Mean High Water Spring
(MHWS) level, and therefore relies upon artificial drainage. It is therefore prone to surface water
flooding following intense rainfall.
Surface water flood risk in East Riding
As part of the development of the 2011 PFRA, the LLFA examined settlements to identify
indicative Flood Risk Areas. The Council considered Goole, Beverley and Bridlington to be at
substantial risk of surface water flooding as well as the agreed Flood Risk Area which included
the Haltemprice area of the East Riding.
A summary of flood risk to the main settlements in East Riding are provided in Table 5-6.
The integrated (combined fluvial and surface water) modelling undertaken as part of East Riding
of Yorkshire’s FRMPs provides a more detailed analysis of the risk of flooding from surface water,
including the interaction with the watercourses and some sub-surface infrastructure in the area.
These studies include climate change results and are an important source of information on
localised flood risk however they do not suit the single source mapping requirements of this
assessment. The Council is currently finalising these studies and is working on processing the
information to publish in the future.

5.3.2

Sewers

Under the Flood and Water Management Act the definition of sewer flooding is a flood from any
part of a sewerage system if wholly or partly caused by an increase in the volume of rainwater
(including snow and other precipitation) entering or otherwise affecting the system.
New sewer systems are typically designed to accommodate the 3.3% AEP storm without flooding
at the ground surface in accordance with Sewers for Adoption53. However, many of the existing
sewers were not built to this specification. These sewers can become overloaded as new
development adds to the load on the network.
Even where sewers are built to the current specification, they may become overwhelmed by
events with a higher magnitude. Sewer flooding can also be caused due to blockages, collapses
or equipment (e.g. pumping station) failure.
Sewer flood risk in East Riding
Many of the systems in East Riding were constructed prior to the introduction of the now required
design standard of 3.3% AEP (1 in 30-years). The limitations of the sewer system in East Riding
was highlighted in 2007, when the existing drainage structure and public sewers were

________________________
53

Sewers for Adoption , 7th Edition A Design and Construction Guide for Developer, September 2012
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overwhelmed by the prolonged and heavy rainfall. However, since then, Yorkshire Water have
undertaken work to update and improve the sewer system in East Riding.
Haltemprice settlements and Goole are particularly reliant on the capacity of the sewerage system
and the operation and maintenance of terminal public sewerage pumping stations. The Council,
partnered with Yorkshire Water, have developed a detailed integrated model of the Goole
catchment to gain a high quality representation of surface water and sewer risk.
The Hull and Haltemprice Living with Water Partnership has been established which brings
together the Council with Yorkshire Water, Environment Agency and Hull City Council with a joint
vision to make the Hull and Haltemprice area an international exemplar for living in harmony with
water. In doing so partners plan to promote flood resilience with communities as well as develop
innovative solutions to reduce flood risk in an integrated manner.

5.4

Groundwater Flood Risk

Groundwater flooding occurs when water levels in the ground rise above the surface, usually
following prolonged wet periods. This is influenced by the underlying geology and soil type.
A large proportion of East Riding is underlain by the Yorkshire Wolds; a large outcrop of chalk
stretching from the Humber Estuary to the coast between Bridlington and Scarborough.
On the upper Wolds, the chalk is overlain by thin soils which, when saturated by intense rainfall,
can let water quickly soak through to recharge the groundwater and raise the water table.
The soils overlying the chalk on the lower slopes of the Wolds are thicker and consist of clay which
can seal water into the chalk, allowing it to build up. Where there are breaks in this thicker clay,
or where the chalk is exposed in streams and river beds, the water pressure can push it to the
surface as springs, known locally as kelds, and through river beds, known locally as gypseys.

5.4.1

Groundwater flood risk in East Riding

The AStGWf map is provided in Appendix E and shows two broad regions which may be more
susceptible to groundwater flooding. One to the east of the Yorkshire Wolds, curving from
Beverley up to Bridlington. In particular, a relatively large proportion of Beverley, Driffield and
Bridlington are covered by 1km squares falling within the over 75% susceptibility to groundwater
category. The other is to the west of the Yorkshire Wolds, stretching from Adlingfleet in the south
up to near Pocklington. In particular, a relatively large proportion of Goole, Market Weighton and
Pocklington are covered by 1km squares falling within the over 75% susceptibility to groundwater
category.
Areas falling within the no or less than 25% susceptibility to groundwater emergence categories
include the Wolds and low lying areas in the east and west of East Riding.
The LFRMS identified several locations in East Riding where groundwater flooding is known to
occur. These include


areas around the Haltemprice settlements;



the area to the south and west of Beverley;



all along the edges of the Yorkshire Wolds;



the Kelleythorpe area south of Driffield; and



the Great Wold Valley to the west of Bridlington.
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The risk of groundwater flooding is heavily dependent on local conditions at a particular point in
time. It is, therefore, important that groundwater flooding is considered in more detail as part of
site specific flood risk assessments in areas where a risk of groundwater flooding has been
identified.

5.5

Reservoir Flood Risk

Reservoirs in England and Wales are regulated under the Reservoirs Act 1975, as amended by
the Flood and Water Management Act 2010. The Act defines a large raised reservoir as having
an impounded volume greater than 25,000 m3. These reservoirs are listed on a register held by
the Environment Agency. The Act prescribes tight regulations on periodic inspections and
maintenance of the reservoir, and on water level monitoring.
The nature of reservoir failure means there is little or no warning in the event of a flood. Although
potentially large uncontrolled releases of water from the reservoirs could result in deep and fast
moving floodwaters and place people’s lives in danger, the tight regulations mean the probability
of occurrence is very low, and therefore flood risk is considered as low.
There are two main risks of flooding from impounded reservoirs, the first being failure of the
reservoir structure.
The second risk relates to precautionary or emergency drawdown of a reservoir. Drawdown
relates to the lowering of a reservoir’s water level to ensure safety in the event of a problem
occurring which threatens the structural performance of the reservoir dam. The aim of drawdown
is to reduce the load on the dam, reduce the likelihood of failure and minimise the impacts
downstream in the event of failure. Drawdown may have the potential to cause localised flooding
downstream of the reservoir. The effect of drawdown on the extent of flooding is dependent on a
number of factors including the existing flows and levels in the receiving watercourse, the amount
of water released from the reservoir and the rate it is released.

5.5.1

Reservoirs in East Riding

There are a number of large reservoirs, both within and outside of East Riding, which have the
potential to cause flooding in the event of failure. Reservoir flood risk maps exist for a number of
them. Table 5-2 and Table 5-3 list reservoirs in East Riding and outside of East Riding for which
risk maps exist. Table 5-4 lists completed and programmed reservoirs in East Riding for which
mapping does not currently exist. Reservoir flood risk maps are provided in Appendix F.
Table 5-2: Large raised reservoirs located in East Riding which have associated flood risk maps
Reservoirs located within East Riding

Areas potentially at risk

Broomfleet Washland Reservoir

Isolated properties

Westbeck Lake

Predominantly rural land, isolated properties and
properties in Hayton, Burnby and Nunburnholme

Londesborough Park Lake

Predominantly rural land, isolated properties and property
in Shipton Thorpe

Mill Beck Balancing Pond

Predominantly rural land, isolated properties and
considerable number of properties in Market Weighton

Skeckling Drain Floodbank

Predominantly rural land and properties in Burstwick

Tophill Low (No. 1 and No. 2)

Predominantly rural land
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Reservoirs located within East Riding

Areas potentially at risk

Raywell Reservoir

Rural land and properties in Cottingham and Willerby.

Hessle Western Drain Flood Alleviation Scheme

Considerable number of properties in Anlaby and Anlaby
Common

Keldgate (No. 1 and No. 2)

Considerable number of properties in Cottingham

Gowdall Ings

Predominantly rural land

Snaith Ings

Predominantly rural land and properties in East Cowick

Southfield

Predominantly rural land

Barmby Raw Water (Loftsome Bridge)

Predominantly rural land

Table 5-3: Large raised reservoirs located outside of East Riding which have associated flood risk maps
Reservoirs located outside of East Riding

Areas potentially at risk

Alkborough Flats Reedbed Reservoir

Predominantly rural land

Rawcliffe Ings Washland Reservoir

Predominantly rural land

Heck Ings Reservoirs

Predominantly rural land

Hirst Courtney and West March Waskland Reservoir

Predominantly rural land, isolated properties and
properties in Carlton

Kellington Ings Reservoir (Hensall Ings)

Rural land, isolated properties, considerable number of
properties in Goole

Table 5-4: Completed and programmed reservoirs within East Riding that do not yet have mapping available
Recently completed / programmed reservoirs

Areas potentially at risk

Rawdales Lagoon
Willerby and Derringham
Flood Alleviation Scheme
(WADFAS)

Robsons Cottages
Lagoon

Properties in Hull and Haltemprice

Filling Station Lagoon
Carr Lane Lagoon
Railway North
Railway South
Stackyard North

Cottingham and Orchard
Park Flood Alleviation
Scheme (COPFAS)

Stackyard South
Green Lane

Properties in Hull and Haltemprice

A164 North
A164 South
Castle Hill West
Castle Hill East
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Recently completed / programmed reservoirs

Areas potentially at risk

Orchard Park
Anlaby and East Ella
Flood Alleviation Scheme
(AEEFAS)

Tranby Lagoon

Pocklington Flood
Alleviation Scheme
(POCFAS)

Pocklington Lagoon

5.6

Properties in Hull and Haltemprice

Properties in Pocklington

Canals and Navigable Watercourses

Canals and navigations are artificial channels built for the purpose of transportation or water
supply. A canal is a channel that cuts across a catchment whereas a navigation is a series of
channels that run roughly parallel to a natural watercourse. Many artificial waterways are a
combination of both.
Canals do not pose a direct flood risk because they are regulated water bodies with controlled
water levels. Flooding can still occur, however, through:


Overtopping - this occurs when control structures (e.g. weirs), designed to discharge water
from canals when water levels exceed a threshold, experience a blockage or their capacity
is exceeded. This prevents further surface water entering a canal from being discharged,
resulting in water levels rising and overtopping occurring.



A breach - this can be caused by a variety of factors including damaged embankments
due to overtopping or animal burrowing, or a collapse of culverts under the canal. The
probability of embankment breach is dependent on maintenance of the canal.



Indirect flooding – examples of indirect flooding including blockage or capacity exceedance
of culverts passing under the canal or transfer of water between canals and waterbodies
running near to each other.

5.6.1

Canals in East Riding

There are a number of canals and navigations in East Riding, many of which run into Main Rivers.
Key canals in East Riding are described in Table 5-5 and are shown in Appendix F.
Table 5-5: Canals in East Riding*
Canal

Description

Navigation
authority

Driffield
Navigation

The Driffield Navigation runs from Riverhead near Driffield town centre, to the
tidal River Hull, and then to Aike Beck. Only the northerly part is a canal. The
southerly section is part of the River Hull.
Water levels are regulated by locks and bywashes. At Wansford and
downstream of Brigham there are flood banks.

Driffield
Navigation
Trust

Leven Canal

5 km long, the Leven Canal runs from village of Leven to the River Hull. A sluice
is located at the junction with the River Hull.
At Farfox the canal is piped over the Holderness Drain.

Privately
owned
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Canal

Description

Navigation
authority

Market
Weighton
Canal

The Market Weighton Canal runs from just south of Market Weighton to the River
Humber near Broomfleet.
The lower section of the canal, from Sodhouse Lock downstream, is designated
as Main River.
A section of the canal through Newport Village has flood defences.

Environment
Agency

Pocklington
Canal

15 km long, the Pocklington Canal flows from 1 mile south east of Pocklington
town centre to East Cotingwith where it meets the River Derwent.
Parts of the canal, between Melbourne and Storwood have flood defences.

Canal and
River Trust

Beverley
Beck

Approximately 1.3km in length, Beverley Beck runs from Grovehill Lock on the
River Hull into Beverley.

ERYC

* Information taken from East and North Yorkshire Waterways Partnership Waterways Strategy documents

A review of OS mapping has identified a number of sections of embanked canal in East Riding. If
these embankments were to breach there is potential for immediate flooding, but to varying
extents, to land and property adjacent to the canal.


Driffield Navigation: the canal is embanked along much of its length



Leven Canal: the canal is embanked on both sides from Cross Lane to the River Hull.



Market Weighton Canal: the canal is embanked along much of its length



Pocklington Canal: the canal is embanked along much of its length. In addition, parts of
the canal, between Melbourne and Storwood have flood defences.



Beverley Beck: the Beck has sheet piling along part of its length and there is an overflow
arrangement to discharge into Beverley and Barmston Drain.

As the water from any breach in these embankments is likely to follow land drainage routes to
nearby watercourses, flows in nearby watercourses would be increased depending on where the
breach occurred.


Driffield Navigation: the West Beck flows parallel to the canal along much of its length.
There are also several field drains on the land either side of the canal that could form a
flow path to other nearby watercourses.



Level Canal: there are several field drains on the land either side of the canal and the
Holderness Drain flows under the canal. These could form a flow path in the event of
embankment breach.



Market Weighton Canal: there numerous field drains on the land either side of the canal
which could form a flow path in the event of embankment breach.



Pocklington Canal: The Beck flows parallel to the canal along much of its length.



Beverley Beck: The Beverley and Barmston Drain flows under the Beverley Beck at
Waterside Road. The Drain could act as a flow route in the event of overtopping of the
canal.

The review has also identified that many of the canals have culverts that enable the canal to pass
over other watercourses. These culverts are at risk of failure should a blockage or collapse occur,
which would result in flooding and could also surcharge the land drainage system.
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5.7

Summary of flood risk to key settlements in East Riding

Table 5-6 summarises flood risk from all sources of flooding to the key settlements in East Riding.
It also includes information of existing and future flood risk management, flood warning coverage,
flood history and the SFRA maps associated with each settlement.
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Table 5-6: Summary of Flood Risk to Key Settlements
Settlement

Fluvial / coastal flooding

Surface water
flooding (based on
RoFfSW maps)

Reservoir risk

Other sources of
flooding e.g.
groundwater,
canal, sewers

Current defence
schemes

Planned/proposed/
not yet complete
schemes

Flood warning
service

Flood history

SFRA
Large Map
Grid
Square

SFRA small
map grid
square

Aldborough

An ordinary watercourse flows
east to west along the north of
the village.

Surface water mapping
shows risk is
predominantly to
highways in the village
including Hornsea
Road, Seaside Road,
North Street
Queensmead and
Headlands Drive.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The majority of the
village falls within
the <25% AStGWf
category.

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows three
small pockets of
flooding in 2007 in the
Carlton Drive,
Queensmead and
Headlands Drive areas.

40

44

Surface water mapping
shows risk
predominantly follows
the path of the Braemar
Drain and the Beeford
Beck. Noticeable areas
of risk include just north
of Church Lane and
just south of the school.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The majority of the
village falls within
the <25% AStGWf
category.

There are no formal flood
defences in the village.

The Council is in
the early stages of
developing a
feasibility study for
a scheme in
Beeford. There is
no assurance a
scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The village is covered
by the River Hull
Upper Catchment
Flood Alert. It is not
covered by any FWA.

Mapping shows large
areas of the village
were flooded in 2007,
including Main Street
and the roads and
properties leading off it,
Church Lane,
Bridlington Road and
Skipsea Road.

19

33

The village is outside of the
Flood Zones; however, it is
possible that the modelling for
the Flood Zones does not
extend up to the source of the
watercourse. Therefore the
upper reaches of this
watercourse may pose a risk.
There are also a number of
ordinary watercourses to the
south of the village. These
watercourses are not included
in the Flood Zones and
therefore there may potentially
be some risk.
Beeford

The Beeford Beck flows
adjacent to the A165 in the
east of the village before
flowing east alongside Skipsea
Road before joining
Dunnington Sewer.
The east of the village around
the A165, Skipsea Road,
Church Lane and Beverley
Road are shown to be in Flood
Zone 3a.
No detailed modelling exists of
the watercourse; therefore no
FZ3b has been identified and
FZ3b is assumed to be the
equivalent as FZ3a unless
proven otherwise.
There are also some ordinary
watercourses to the north and
south of the village, including
Braemar Frain. These
watercourses are not included
in the Flood Zones and
therefore there may potentially
be some risk.
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Settlement

Fluvial / coastal flooding

Surface water
flooding (based on
RoFfSW maps)

Reservoir risk

Other sources of
flooding e.g.
groundwater,
canal, sewers

Current defence
schemes

Planned/proposed/
not yet complete
schemes

Flood warning
service

Flood history

SFRA
Large Map
Grid
Square

SFRA small
map grid
square

Beverley

The River Hull and the
Beverley and Barmston Drain
flow past the eastern edge of
the town.

The RoFfSW mapping
shows risk throughout
Beverley. Large
extents of risk are seen
on Woodhall Way and
surrounding residential
roads south of the
A1035, south of
Grange Way near the
railway line, the area
east of the railway line /
west of Grange Way,
areas around Keldgate
and Long Lane.

The town is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of the
town is shown to fall
within the >75%
AStGWf category

The River Hull has a series
of flood embankments and
walls along both banks as
it flows past the town.

Mapping shows parts of
Beverley flooded in
2007 including property
in the York Road/North
Bar Within area,
Woodhall Way and
residential side roads,
Burden Road/Sigston
Road and residential
side roads,
Woodmansey Mile and
residential side roads,
and Admiral Walker
Road.

21

There is also a flood wall at
Sterne’s Corner protecting
Pasture Terrace and
Willow Grove.

Parts of Beverley are
covered by the River
Hull Central
Catchment Flood
Alert area.

29, 30 and
37

The Beverley Beck
poses a residual
risk.

Molescroft Sister
Beck FAS is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

Bilton FAS is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The majority of the
village is covered by
the Burstwick and
Keyingham Drains
Flood Alert. It is not
covered by any FWA.

46

37

There are a number of ordinary
watercourses to the north,
west and south of the town.
The Beverley Beck runs from
Grovehill Lock to the River
Hull.
Parts of northern Beverley are
within Flood Zone 3a. Other
areas in Flood Zone 3a include
Swinemoor and Grovehill
Industrial Estates, Grovehill
Road, and Riverview Road.

The Beverley and
Barmston Drain has high
ground running alongside it
as it flows past the town.
Flood reduction schemes
have been completed at
Kitchen Lane and The
Hurn, and drainage
improvements have taken
place at Victoria Road.

There is also an area to the
south of Beverley, along Long
Lane and surrounding
residential roads that falls
within Flood Zone 2.
Bilton

The Holderness Drain is
approximately 1.5km to the
west of Bilton and the Humber
is approximately 4.5km to the
south.
In addition to this Main River,
there are also a number of
ordinary watercourses in Bilton
and the surrounding area.
The whole of the village falls
within Flood Zones 2 and 3.
The majority of the village to
the east of St Peter’s View falls
within Flood Zone 3a whilst to
the west of St Peter’s view it
mainly falls within Flood Zone
2.
The ordinary watercourses are
not included in the Flood
Zones and therefore there may
potentially be some risk.

Parts of the Grovehill
Swinemoor Industrial
Estates as well as
Riverview Road and
parts of Grovehill
Road fall within the
River Hull at Hull
Bridge and Beverley
FWA.

Flooding was also
recorded in Beverley in
August 2014 and
August 2017.

Part of Grovehill Industrial
Estate falls within an area
benefitting from defences.
Surface water flood risk
mapping shows risk is
mainly concentrated
around three areas:




Lime Tree Lane
Albemarle Road
Galfrid Road,
Dawnay Road,
Ravenspur Road,
Main Road

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The village is shown
not to be at risk of
groundwater
flooding in the
AtGWf map.

High ground runs along
both banks of the
Holderness Drain.
A series of flood walls and
embankments line the left
bank of the Humber.
The majority of the area
covered by Flood Zones
are shown to benefit from
defences. The benefit
refers to formal flood
defences and, as such,
there may still be risk from
the ordinary watercourses.
Bilton Property Level
Protection and Holmes
Lane flood reduction
schemes have been
completed.

Mapping shows a
number of areas in the
village flooding in 2007
including Lime Tree
Lane, Albemarle Road,
Galfrid Road, Dawnay
Road, Ravenspur
Road, Main Road
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Settlement

Fluvial / coastal flooding

Surface water
flooding (based on
RoFfSW maps)

Reservoir risk

Other sources of
flooding e.g.
groundwater,
canal, sewers

Current defence
schemes

Planned/proposed/
not yet complete
schemes

Flood warning
service

Flood history

SFRA
Large Map
Grid
Square

SFRA small
map grid
square

Brandesburton

A number of ordinary
watercourses flow to the south
of the village but are unlikely to
pose much risk. No Flood
Zones exist for these
watercourses.

Surface water risk
mapping shows risk is
predominantly along
roads within the village.
There are a couple of
larger areas of risk,
notably at Hymers
Close and to the north
and south of New
Road.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The village falls
within the <25%
AStGWf category.

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows
isolated properties
around the village
experienced flooding in
2007.

24

34

Bridlington

Gypsey Race flows through
the south west of the town
exiting at Bridlington Harbour.

Surface water flood risk
mapping shows
considerable risk to
Bridlington with four
large flow routes
entering the town from
the north affecting both
properties and roads.
Large areas of ponding
are also seen north of
the railway line as well
as in the west of the
town at West Hill.

The town is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The town fall within
a number of the
AStGWf categories
from no risk to
>75%.

High ground runs along
both banks of the Gypsey
Race.

Three schemes are
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations. .

Properties along the
banks of the Gypsey
Race fall within the
Gypsey Race and the
Wolds Flood Alert
area. There is no
fluvial Flood Warning
for this area.

Bridlington has been
affected by flooding in
2007, December 2013
and August 2017.

2, 6, 7 and
13

31 and 32

Surface water flood risk
consists of very small
pockets throughout the
village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

No known schemes.

The very west of the
village is covered by
the River Derwent at
Thorganby, Bubwith
and Wressle FWA.

In January 2016,
Bubwith was affected
by high levels in the
River Derwent.
Following the flooding a
number of
recommendations were
made as part of the
Section 19 investigation
and have since been
completed

33

5

There is a risk of coastal
flooding throughout the central
Bridlington area from
overtopping of harbour north
pier causing problems within
the harbour and flooding of
Harbour Road, direct
overtopping along Harbour
Road, and overtopping of the
seawall along Spa Promenade.

Bubwith

The village is situated on the
right bank of the River
Derwent. Only a small area in
the very west of the village is
shown to be in FZ2.
There are a number of ordinary
watercourses in the land
surrounding the village
including Southwood Drain to
the south and Bottoms Drain to
the north.

The town is protected
against coastal flooding by
the promenade and a
series of groynes.
Cliffs provide protection
north of North Marine
Drive.

Bubwith is not
shown to be at risk
of groundwater
flooding in the
AtGWf map.

The village is protected
from the River Derwent by
a series of embankments
along its left bank.

The town is also
covered by the North
Sea Coast at
Bridlington coastal
Flood Alert. Areas
around the harbour
are also covered by
the North Sea Coast
at Bridlington – South
Pier and the North
Sea Coast at
Bridlington – Harbour
Road and Floral
Pavilion FWAs.
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Cherry Burton

Property in the village is
situated outside of the Flood
Zones. However, it is
important to note, that the
Flood Zones do not extend to
the upper reaches of North
Drain flowing along the
northern edge of the village;
therefore there may potentially
be some risk from this
watercourse.

Surface water risk
largely follows the path
of the North Drain to
the north of the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The village fall
within a number of
the AStGWf
categories from
<25% to < 75%.

There are no formal flood
defences in the village.

A feasibility study
into a scheme for
The Meadows is
currently ongoing.

The River Hull
Central Catchment
Flood Alert area
covers some
properties in Cherry
Burton. However, the
Alert area is
inconsistent with the
Flood Zones and
watercourse
alignment (OS
mapping does not
show a watercourse
in the area covered
by the Alert).

Properties in Canada
Drive, Elm Drive and
The Meadows were
flooded in 2007, as well
as the school. Roads
were also affected –
Etton Road and Main
Street.

29

23

Areas through the
centre of the village are
shown to be at risk from
the Keldgate No. 1 and
the Raywell Reservoirs
in the event of reservoir
failure, based on
existing mapping.

The village falls into
either the no risk or
the >25% <50%
AStGWf categories.

The Mill Beck and Creyke
Beck have high ground
running alongside them.

The Cottingham
and Orchard Park
(COPFAS)
Cottingham North
FAS is included in
the indicative
pipeline programme
2021 onwards
(based on best
available
information - May
2018). Expected
completion is winter
2019/20.

Parts of the villages
are covered by the
River Hull Lower
Catchment Flood
Alert area.

Mapping shows parts of
Cottingham flooding in
2007.

37 and 45

18

Cottingham

A noticeable flow path
of surface water risk
from south west to
north east through the
village is also seen in
the surface water
mapping. It follows the
topography suggesting
there was once a
watercourse in this
location. OS mapping
does not show a
watercourse and there
is some uncertainty in
the accuracy of the
surface water mapping
in this location.

A stretch of Main River flows
west to east through the north
of the village, passing through
a number of culverts. Two
other stretches of Main River
join this watercourse from the
north – Mill Beck and Creyke
Beck – just before the railway
line.

Surface water flood risk
mapping shows a
similar pattern to fluvial
flood zones – following
the course of the Main
River flowing west to
east through the north
of the village as well as
along Creyke Beck

There are also a number of
ordinary watercourses to the
south and north of the village.

It also follows a similar
north west – south east
flow path to the Flood
Zones through the
village.

Parts of the village are within
Flood Zone 3a. These are
along the Main Rivers as well
as a north west – south east
flow path through the centre of
the village.

Drainage improvements at
Canada Drive have been
completed.

A number of schemes have
been completed in
Cottingham including





Culvert
improvements
Culvert cleaning
Installation of new
screens
Surface water culvert
repairs

The very east of the
village is covered by
the Beverley and
Barmston Drain at
Hull, University and
Orchard Park South
FWAs.

Flooding has also been
recorded in June 2010,
May 2011, August
2011, February 2012,
July 2014

New flood bund built at
King George V playing
fields
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Driffield

The Beck flows through
Driffield before becoming the
Driffield Canal at Riverhead.
The Driffield Beck flows along
the western edge of the town.

Surface water risk
maps show risk is
predominantly to
highways and
residential roads, with a
number of small
pockets of ponding
throughout the town.

The town is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The town falls within
the AStGWf
categories from
<25% to >75%.

There are no flood
defences along The Beck.

Driffield East FAS is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

Properties along The
Beck and Driffield
Beck fall within the
River Hull Upper
Catchment Flood
Alert area.

Mapping shows
flooding occurred in
Lowndes Park, North
Street, Manorfield
Avenue, Manorfield
Road and The Chase in
2007. Driffield School
is shown to have also
been affected.

11 and 17

26

Easington is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The south of
Easington is covered
by the North Sea
Coast at Withernsea,
Easington and
Kilnsea Flood Alert
Area.

59

41

The River Hull flows to the
south of Driffield.
Properties along the banks of
these watercourses are shown
to be in Flood Zones 3a.

Easington

Areas to the south of the
B1445 are shown to be within
Flood Zones 3a and 2 for tidal
flood risk. There is also an
area of Flood Zone 2 covering
the caravan park at Seaside
Road.
Flood Zones in the Easington
area are based on tidal flood
risk. There are a number of
ordinary watercourses to the
east, west and south of
Easington that are not included
within the Flood Zones and
which may pose a risk.

The largest area of
ponding is seen in the
area around Driffield
School and the railway
line.

Mapping shows large
areas of Easington are
at risk from surface
water flooding most
noticeably along the
main highways in the
town and in the
undeveloped land to
the south east of the
town.

The town is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The Driffield Canal
starts at Riverhead
and flows south
past Riverside down
to the tidal River
Hull (north of
Riverside the Canal
becomes The
Beck). The canal is
not perched as it
flows through
Driffield and has
high ground to both
banks. Water levels
in the canal are
regulated by locks
and bywashes. As
such, the risk to
Driffield is low.
The village is shown
not to be at risk of
groundwater
flooding in the
AtGWf map.

The Driffield Beck and
River Hull both have high
ground running along both
banks.
There is a section of flood
wall along the River Hull at
Bell Mills which provides
protection. This area is
shown to be in an area
benefitting from defences.
A flood reduction scheme
at Manorfield Road has
also been completed.

The cliff to the east of
Easington provides a
natural defence against
coastal flooding from the
East. A series of
embankments protect the
remainder of the east
coast.
A series of embankments
along the north bank of the
Humber Estuary to the
south of Easington also
provide protection.
The area within FZ3a is
shown to be in an area
benefitting from defences
on EA mapping. This
refers to the coastal
defences. The ordinary
watercourses in the area
may still pose a risk to
Easington.

In the winter of 2012
there was flooding at
the rear of Montgomery
Square/Gott Close and
across Driffield
Showground and
Driffied Rugby Club.

Seaside Road is
covered by the North
Sea Coast at
Easington and
Kilnsea FWA.

Mapping shows the
caravan park at
Seaside Road was
affected by flooding in
2007 as well as large
areas of land to the
south of Easington
between the town and
the Humber Esuary.
Easington was affected
by flooding during the
December 2013 tidal
surge.
It was also affected in
August 2017 following
intense rainfall
overwhelming drainage
systems.
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Elloughtoncum-Brough

Brough and Elloughton are
located on the left bank of the
Humber Estuary and are at risk
from tidal flooding.

Mapping shows surface
water flood risk
throughout Brough and
Elloughton to both
highways and property.

The area is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The area falls within
a range of AStGWf
categories from
>25% to <75%

The Humber Estuary has a
series of flood
embankments and walls
that provide protection to
Brough and Elloughton.

Schemes for
Brough are included
in the indicative
pipeline programme
2021 onwards
(based on best
available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The area of Brough
south of the railway is
covered by the River
Foulness and Market
Weighton Catchment
Flood Alert area and
the North Bank of the
Humber Estuary at
Brough FWA.

Mapping shows small
pockets of flooding
across Brough and
Elloughton occurred in
2007. Larger extents of
flooding were seen at
Brough Aerodrome and
Welton Ings.

44

14

There are also a number of
ordinary watercourses flowing
south through the area to the
Humber Estuary.

All areas in Flood Zone 3a
are shown to be in an area
benefitting from defences.
This refers to the Humber
defences. The ordinary
watercourses may still
pose a risk.

Elloughton is outside of the
Flood Zones.
In Brough the area north of the
train station as well as the area
south of the railway are within
Flood Zone 3a.

Flood reduction in Brough
and Elloughton has been
completed

Etton

Property in the village is
situated outside of the Flood
Zones. However, it is
important to note, that the
Flood Zones do not extend to
the upper reaches of the
ordinary watercourse flowing
through the village; therefore
there may potentially be some
risk from this watercourse.

Surface water flood risk
follows the course of
the ordinary
watercourse as it flows
through the village, with
risk to properties along
Main Street.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The village is not
shown to be at risk
of groundwater
flooding in the
AtGWf map.

There are no formal flood
defences in the village.

Etton Highway
Drainage is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The River Hull
Central Catchment
Flood Alert area
extends to properties
at the junction of New
Road and Main
Street.

The length of Main
Street running through
the village was flooded
in 2007, as well as a
number of residential
streets.

29

23

Flamborough

Ordinary watercourses flow to
the north, east, south and west
of Flamborough.

Surface water flood risk
maps show the risk is
predominantly from a
flow path moving north
to south through the
west of the village.
Elsewhere, surface
water risk is mainly to
highways.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The village falls
within the <25%
AStGWf category.

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows a
couple of properties
along Mereside were
affected by flooding in
2007.

2 and 7

30

No Flood Zones exist for these
watercourses. As such there
may be a potential fluvial flood
risk from these watercourses.

Ditch improvements have
been completed at
Flamborough School.

In August 2017 a road
was closed for safety
following the
watercourse becoming
overwhelmed by runoff
following heavy rain.
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Gilberdyke

Gilberdyke is at risk from the
Tidal River Ouse that flows
south of the village and the
Market Weighton Canal that
flows to the east.

Surface water flood risk
mapping shows risk is
predominantly to
highways.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of the
village is shown to
fall within the <25%
AStGWf category

There are no formal flood
defences in the village.
However, the entire village
is shown to be in an area
benefitting from defences
due to tidal defences.

Gilberdyke SuDS
retrofit is included in
the indicative
pipeline programme
2021 onwards
(based on best
available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The south of the
village falls into the
Tidal River Ouse
Flood Alert area.

Mapping shows parts of
Gilberdyke flooded in
2007, most noticeably
in the Station Road and
Westbrook Road.

43

12

Goole Docks are
covered by the River
Ouse at Goole Docks
tidal FWA.

Mapping shows
flooding in the Fairfield
Road area of Goole in
2007.

50

3

The rest of Goole is
covered by the River
Ouse at Goole and
River Aire at
Rawcliffe and
Rawcliffe Bridge tidal
FWA.

Goole also experienced
flooding in August 2011
following a short, very
intense summer storm.
In excess of 600
properties suffered
internal flooding, with
an additional 915
experiencing surface or
foul water flooding
within the property
boundary.

There are a number of ordinary
watercourses flowing through
the village and surrounding
area including Far Drain /
Bishopsoil Drain to the east
and Bellasize Drain to the
west.

The Tidal River Ouse
defences protect against
tidal flooding; however, the
ordinary watercourses may
still pose a flood risk.
Drainage improvements
have been completed at
Gilberdyke village hall, as
well as Gilberdyke Flood
Reduction.

The entire village is shown to
be within Flood Zone 3a.
The Flood Zones relate to
Main River and tidal flooding.
Risk from ordinary
watercourses has not been
included in the Flood Zones.
As such there may be a
potential fluvial flood risk from
these watercourses.
Goole

Goole is bounded by the River
Ouse to the east, the River
Aire to the north and the rivers
West and Don to the south.
All of Goole falls within Flood
Zone 3a.

A Level 2 SFRA for Goole is
being produced which will
provide greater detail on flood
risk in Goole.

The Howdenshire FAS, led
by Ouse and Humber IDB,
will also help reduce risk to
residents in Gilberdyke.

Surface water flood risk
mapping shows risk to
roads and property
throughout the town
and surrounding area.

The drainage system in
Goole relies on a series
of pumping stations to
ensure that dry weather
flows are collected at
the Carr Lane pumping
station and then
pumped to the local
waste water treatment
works prior to
discharge into the River
Ouse.

The majority of Goole,
with the exception of
the docks and Old
Goole, is shown to be
at risk from inundation
in the event of failure of
the Kellington Ings
Reservoir (also known
as Hensall Ings)

The majority of
Goole falls within
the >75% AStGWf
calegory.

Goole is protected from the
River Ouse and the Dutch
River by a series of flood
walls and embankments.

The Aire and Calder
Navigation runs in
the south of Goole
through the docks
to the River Ouse.

All of Goole falls within an
area classed as benefiting
from defences, with the
exception of parts of the
docks and Old Goole.
Increased inflow into the
drainage system due to
rainfall/storm water
activates a series of storm
pumps that discharge the
increased flow directly to
the River Ouse at Lock Hill
and Carr Lane.
Yorkshire Water have
completed a flood
alleviation scheme at Atlee
Drive and are developing a
couple of others.

A feasibility study
for Old Goole has
been included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The north of the
villages falls within
the River Foulness
and Market Weighton
Catchment Flood
Alert area
There are no FWAs
for the village.

Old Goole is covered
by the River Ouse
from Old Goole to
Whitgift including
Swinefleet at
Reedness tidal FWA.
The area is also
covered by the Tidal
River Ouse, Don and
the Dutch River
Catchment Flood
Alert area.

In July 2012 Goole
experienced flooding
following an intense
period of rainfall with
around 72 properties
experiencing flooding.
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Hedon

The Burstwick Drain flows
through the south of the town
and is joined at the A1033 by
another main river that flows
through the north of the town
before flowing south to join the
Burstwick Drain.

Surface water risk
mapping shows risk is
predominantly along
roads within the town,
with larger areas of risk
in the land to the north
and north east of the
town.

The town is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The majority of
Hedon falls within
the <25% AStGWf
category.

A mixture of flood
embankments and high
ground run alongside both
banks of the Burstwick
Drain and the other main
river that flows south
through the town before
joining the Burstwick Drain.

Phase 2 of the Hull
and Holderness
FAS is included in
the indicative
pipeline programme
2021 onwards
(based on best
available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The town is covered
by three FWAs

Mapping shows roads
and properties in
Hedon flooded in 2007.

46 and 54

38

A number of
schemes are
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). These
include

Parts of Hessle are
covered by the River
Hull Lower
Catchment Flood
Alert area.

53

16

There are a number of ordinary
watercourses flowing in the
land surrounding the town
including Reedmere Sewer.

A series of embankments
and walls line the right
bank of the Humber
Estuary.

The town is also approximately
2.5km from the Humber
Estuary.

All areas within Flood Zone
3 are shown to benefit from
defences. This refers to
the Humber and main river
defences; there is still risk
from the ordinary
watercourses in the area.

The entire town is shown to fall
within Flood Zone 3 with the
exception of a small dry island
at Ivy Lane/Church Gate.
A Level 2 SFRA for Hedon is
being produced which will
provide greater detail on flood
risk in Hedon.

Hessle

Western Drain flows
southwards through Hessle
passing under Booth Ferry
Road and running alongside
Penshurst Avenue, Glamis
Road, Northolme Road and
Itlings Lane before joining
Fleet Drain at Windmill Way.
Fleet Drain flows south west
then south passing under the
railway and through a penstock
into the Humber Estuary. Both
drains pass through a number
of culverts along their paths.
Large areas of Hessle are
shown to fall within Flood
Zones 3a and 2. These areas
are mainly concentrated
around the path of the Western
and Fleet Drains

Burstwick Drain at
Hedon East
Burstwick Drain at
Hedon West
Westlands Drain at
Hedon.

Hedon was also
affected by flooding in
August 2017.

The town is also
covered by the
Burstwick and
Keyingham Drains
Flood Alert area.

Property level protection
has been completed at
Inmans Industrial Estate
and a new screen structure
installed on Westlands
Drain.
Mapping shows surface
water risk is located
predominantly in the
east of the town along
the path of the Western
and Fleet Drains. A
large area of risk is
shown in the area east
of Western Drain and
west of First Lane.

Part of the Northfield
area of Hessle is shown
to be at risk from
inundation in the event
of failure of the Hessle
Western Drain FAS.

The town falls within
a number of the
AStGWf categories
from no risk to <
75%.

The Humber’s left bank is
lined by a series of flood
walls and embankments
which provide protection
against tidal flooding.
A penstock on Fleet Drain
at the railway line controls
water levels in the drain
when tides are high.
The Hessle Western Drain
FAS comprises an
attenuation lagoon into
which water from the
Western Drain weirs into
when levels in the drain are
high.
Most areas within Flood
Zone 3a are within an area
benefitting from defences
with the exception of
property south of the A63.
The lower reaches of Fleet
Drain (south of Hull Road)
has high ground running
alongside as it flows
through Hessle to the
Humber.





Hessle Fleet
Drain
Fluvial/Pluvial
scheme
Hessle
Foreshore
Tidal Defence

The area south of the
railway is also
covered by the
Humber Estuary from
Hessle Haven to
Faxfleet Tidal Flood
Alert area.

Large areas of Hessle
flooded in 2007.
Areas in Hessle were
also affected by a tide
surge in December
2013 and in August
2017 flooding occurred
following heavy rain
overwhelming the
drainage system.

Properties south of
Hull Road and Hessle
Road are covered by
the Fleet Drain at
Hessle FWA

The inclusion in the
programme gives
no assurance a
scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.
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Holme-onSpalding-Moor

The village is outside of the
Flood Zones. However, there
are numerous ordinary
watercourses in the land
surrounding the village for
which no Flood Zones exist.
As such there may be a
potential fluvial flood risk from
these watercourses.

Surface water flood risk
is predominantly
pockets of risk
throughout the village.
Noticeable pockets
include areas around
Chapel Fields and
Chestnut Drive.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of the
village is shown to
fall within the >75%
AStGWf category

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows a
couple of properties
were flooded in 2007.

27, 34 and
35

10

Hornsea

Hornsea is at risk from
coastal/tidal flooding. It is also
risk of fluvial flood risk from
Stream Dyke which is Main
River as it flows through the
town.

Surface water risk
mapping shows risk
throughout the town.
Large areas of risk are
seen around Hall Garth
Park, Grainger’s Field
and along the Foss
Dyke.

The town is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The town falls into a
range of AStGWf
categories from no
risk to <50%

The coast is protected by a
series of flood walls,
groynes as well as natural
protection from the cliffs.

Residual surface
water risk mitigation
is included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The town is covered
by the North Sea
Coast at Hornsea and
the Holderness Flood
Alert areas.

Mapping shows parts of
Hornsea were affected
by flooding in 2007.

25

35

No known schemes

The south and west
of the village is
covered by the River
Derwent at Howden
FWA.

42

4

There are also a number of
ordinary watercourses flowing
in the town as well as the
surrounding town, most
notable being the Foss Dyke
which flows north west through
the Hornsea Bridge area.

High ground runs along
both banks of the Stream
Dyke.
Ditch improvements on
Foss Dyke and culvert
improvements in Westgate
have also been completed.

Land and property around
Grainger’s Field, as well as the
sea front, are shown to be in
Flood Zone 3. There is also an
area of Flood Zone 2 along
Marine Drive.

Parts of the town
around Grainger’s
Field and the leisure
centre are also
covered by the North
Sea Coast at
Hornsea FWA.

In 2013 a tidal surge
resulted in flooding
along Marine Drive and
South Promenade.
In January 2017
coastal flooding
occurred, affecting
roads and property.

Properties along the banks of
Foss Dyke are shown to be in
Flood Zone 3.
Howden

The village is situated
approximately 1.2km from the
tidal River Ouse and 4.2km
from the River Derwent. There
are also a number of ordinary
watercourses flowing through
the village and surrounding
land.
The south west of the village
falls within FZ3a and there is
an additional area of the village
just north of the A614 which
falls within FZ2.
There are also areas
surrounding the village which
are classed as FZ3b due to
their role as flood storage and
existing ponds.

Surface water flood risk
consists predominantly
of small pockets
throughout the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of
Howden is shown to
fall within the <25%
AStGWf category
except for the area
to the south east of
the B1228 which
falls within the 2550% category.

The village is protected
from the River Ouse by a
series of flood walls and
embankments running
along its left bank, and
from the River Derwent by
a series of embankments
along the left bank.

Mapping shows
flooding to highways
and properties in 2007,
most noticeable around
Derwent Crescent and
the B1230.

The area of the village
within FZ3a is shown to be
in an area benefitting from
defences on EA mapping.
This refers to the River
Ouse and River Derwent
defences. The ordinary
watercourses in the area
may still pose a risk to the
village.
Drainage improvements at
Scuttlecroft Lane have
been completed.
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Hutton
Cranswick

The village is outside of the
Flood Zones. However, there
are a few ordinary
watercourses to the west of
Hutton and to the east and
south of Cranswick which may
pose a risk.

Surface water mapping
shows risk in Hutton is
mainly along the main
highways.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

Hutton falls within
the 50-75% AStGWf
category.

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows there
was flooding in Howl
Lane, Linfold, Piper
Road and Orchard
Lane in Hutton in 2007.

17

27

55

39

In Cranswick the risk is
also mainly to the
highways with some
pockets of risk in the
rural land to the south
and west.

The majority of
Cranswick falls
within the 25-50%
AStGWf category.

In Cranswick, the A164,
Londesborough Road,
Hobman Lane,
Sheepman Lane and
Station Road flooded in
2007.

There is also a large
area of risk between
Hutton and Cranswick
along the railway line.
Keyingham

The Keyingham Drain flows
north and west of the village
whilst the Kirncroft Drain flows
to the south. In addition to
these Main Rivers, there are a
number of ordinary
watercourses to the north, east
and south of the village.
The Humber Estuary is
approximately 4.7km south of
the village.
The south of the village around
Hull Road, School Lane,
Altaugh Road, Ings Lane and
The Leys are within Flood
Zone 3a with Flood Zone 2
extended a small distance
beyond.

Surface water mapping
shows risk is
predominantly to the
centre of the village
following and north –
south path.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The majority of
Keyingham falls
within the <25%
AStGWf category.

There are no formal flood
defences in the village.
A series of embankments
and walls line the right
bank of the Humber
Estuary.
The majority of areas
within Flood Zone 3 are
shown to benefit from
defences. This refers to
the Humber and main river
defences; there is still risk
from the ordinary
watercourses in the area.

No known schemes

The very south of the
village falls within the
Burstwick and
Keyingham Drains
Flood Alert area.
There is not FWA
covering the village.

Mapping shows parts of
Keyingham flooded in
2007.
Internal property
flooding was recorded
in Keyingham in August
2014 and the village
was also affected by
flooding in August
2017.

Highway drainage
improvements at School
Lane and flood reduction at
Station Road have been
completed.
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Kilham

An ordinary watercourse flows
west to east through the
village, joining another ordinary
watercourse just upstream of
the sewage works and flowing
southwards.

Mapping shows surface
water risk
predominantly follows
the path of the
watercourse, affecting
Chapel Lane, Middle
Street, Church Street
and Bakehouse Lane.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The west of the
village falls within
the <25% AStGWf
category. The east
of the village falls
within the 25-50%
AStGWf category.

There are no formal flood
defences in the village.

No known schemes.
East Riding of
Yorkshire Council
are undertaking a
feasibility study,
including culvert
investigations.

The village is covered
by the River Hull
Upper Catchment
Flood Alert. It is not
covered by any FWA.

Mapping shows the
North Beck Lane and
Chantry Meadows area
of Kilham were affected
by flooding in 2007.

12

29

Surface water risk
mapping shows risk
largely follows the
course of the Western
Drain.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

Kirk Ella is not
shown to be at risk
of groundwater
flooding in the
AtGWf map.

The Western Drain has
high ground running
alongside as it flows
through Hessle to the
Humber.

The Anlaby and
East Ella FAS
(AEEFAS) is
currently under
construction (Phase
1) and the expected
completion is 2020.
Whilst the scheme
is located in the
East Riding, the
scheme will also
have benefits for
parts of Hull.

Parts of the villages
are covered by the
River Hull Lower
Catchment Flood
Alert area.

Mapping shows
extensive flooding in
Kirk Ella and Anlaby in
2007, affecting the
majority of roads in the
villages. Large
numbers of properties
flooded in Anlaby.

45

17

Flood Zones follow the path of
the watercourse affecting
properties on both banks.
Noticeable areas at risk
include Chapel Lane, Middle
Street, Church Street and
Bakehouse Lane.
No detailed modelling exists of
the watercourse; therefore no
FZ3b has been identified and
FZ3b is assumed to be the
equivalent as FZ3a unless
proven otherwise.
Kirk Ella and
Anlaby

The Western Drain flows
eastwards through Kirk Ella to
Beverley Road before it
changes direction to flow south
alongside Beverley Road to
Hessle.
A number of ordinary
watercourses flow through Kirk
Ella to join the Drain.
There are no Flood Zones
associated with the Western
Drain; however, these drains
may still pose a risk.

There is also a large
area of risk in Anlaby –
east of the Western
Drain and south of
Springfield Way.

Anlaby falls within
the <25% category.

There are no FWAs
for the villages.

Flooding also affected
Kirk Ella and Anlaby in
August 2014, with 38
properties flooded in
Anlaby.

There is an area within Flood
Zones 2 and 3a east of
Western Drain and south of
Springfield Way in Anlaby.
These Flood Zones relate to
risk from the River Hull.
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Leconfield

Two ordinary watercourses
flow into the village, one from
the west and the other from the
north. On reaching the village
the watercourses become
culverted, with the
Environment Agency’s detailed
river network showing them
exiting the village at the top of
Ash Tree Drive.

A noticeable flow path
of surface water risk
from south west to
north east through the
village is seen in the
surface water mapping.
It is possible that this is
following the original
path of the ordinary
watercourse before it
became culverted. As
such there is some
uncertainty in the
accuracy of surface
water mapping in this
location.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of
Leconfield falls
within the >75%
AStGWf category.

Leconfield Flood Alleviation
Scheme completed in 2017
which incorporates a new
watercourse along the
northern boundary of the
village.

No known schemes

The River Hull
Central Catchment
Flood Alert area
extends to properties
at St Catherines Drive
and Harthill Avenue.

Large areas of
Leconfield were
affected by flooding in
2007 including Old
Road, Harthill Avenue,
St Catherines Drive,
Wyndham Close, Main
Street, The Poplars,
Ash Tree Drive and the
top of Miles Lane.

29 and 30

23

Surface water risk
mapping shows risk
throughout the village,
mainly to roads. Areas
of a greater extent of
risk are around Barley
Gate, Westlands Way
and the Orchard.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The village falls
within the <25%
AStGWf category.

The River Hull has a series
of flood embankments
lining its banks as it flows
to the west of the village.

Leven FAS is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

Leven is covered by
the South East
Holderness Flood
Alert area and the
Holderness Drain and
Leven Drain in Leven
Village FWA. Parts of
the village are also
covered by the
Holderness Drain
Flood Alert area.

Mapping shows a
number of areas were
affected by flooding in
2007 including Carr
Lane, West Street, The
Orchard, Theasby Way,
Coopers Close, East
Street and Barley Gate.
Large areas of land to
the south of the village
were also affected by
the flooding in 2007.

31

34

Properties in St Catherines
Drive are shown to be in Flood
Zones 2 and 3a.

Leven

The River Hull and Holderness
Drain flow to the west of the
village whilst the Catchment
Drain flows to the east. Monk
Dyke and Meaux and Routh
East Drain flow to the south of
the village.
There is also a number of
ordinary watercourses
surrounding the village, most
notable of which is the Barff
Drain flowing along the eastern
edge of the village.
The whole of Leven falls within
Flood Zones 2 and 3. The
majority of the village falls
within Flood Zone 2, with a
couple of areas to the south of
the village falling within Flood
Zone 3a, namely Theasby
Way, Coopers Close, and
parts of The Orchard, Mallard
Drive, South Parade and
Sandholme Lane.

The Leven Canal
starts near Milton
Farm and flows
west along the
southern edge of
the village.
The canal is
embanked on both
sides from Cross
Lane to the River
Hull. Risk from the
canal is residual.

The Holderness Drain,
Catchwater Drain and
Monk Dyke have high
ground running alongside.
Areas in the very south and
southwest of the village
that fall within Flood Zone
3a are shown to be in an
area benefitting from
defences on EA mapping.
This refers to the River Hull
defences. There are other
watercourses in the area
may still pose a risk to the
villages.
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Market
Weighton

The Mill Beck flows south west
through the town. It passes
through a balancing pond
before entering the town. At St
Helen’s Square the
watercourse name changes to
the Weighton Beck.

Surface water flood risk
mapping shows risk to
roads and property
throughout the town.
Large areas of risk are
seen around the Crofts
Close and Wicstun
Way area of the town
as well as Becklands
Park.

Part of the town is
shown to be at risk from
inundation in the event
of failure of the Mill
Beck Balancing Pond.

The town falls within
a range of AStGWf
categories from
<25% to >75%

The Mill Beck balancing
pond is located in the north
of the village south of
Goodmanham Road, east
of Mill Beck Close.

Market Weighton
FAS is included in
the indicative
pipeline programme
2021 onwards
(based on best
available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

Areas of the town
alongside the
Weighton Beck / Mill
Beck are covered by
the River Foulness
and Market Weighton
Catchment Flood
Alert Area.

Mapping shows the
centre of Market
Weighton experienced
flooding in 2007.

28

11

The Beck has a series of
embankments running
along its banks as it flows
past Melbourne.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

No known record of
past flooding.

26

6

Properties along the banks of
Weighton Beck / Mill Beck are
within Flood Zone 2 and 3a.
The majority are in Flood Zone
2 with a small area at The
Archway and St Helen’s
Square in Flood Zone 3a.

Parts of the Weighton Beck
/ Mill Beck have high
ground running alongside
both banks.
Drainage improvements
have also been completed
at Beverley Road, The
Archway, Sancton Road
and Wicstun Way.

Flood Zone 3b is
predominantly within bank of
the watercourse, with the
exception of the balancing
pond.
Melbourne

The village is situated south of
The Beck, the Pocklington
Canal and Black Drain.
Property in the village is
situated outside of the Flood
Zones. However, it is
important to note, that the
Black Drain is not included in
the Flood Zones and therefore
there may potentially be some
risk from this watercourse.

The predominant
surface water risk is to
the main highway
running through the
village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The Pocklington
Canal flows to the
north of the village
and could pose a
risk in the event of
any overtopping.

There is no FWA for
the town.

Market Weighton
experienced severe
flooding in July 2014
with 97 properties
affected. Flooding was
also experienced in the
winter of 2015-2016.

The majority of
Howden is shown to
fall within the >75%
AStGWf category.

Middleton-onthe-Wolds

The village is outside of the
Flood Zones. There are a
couple of very small ordinary
watercourses on the outskirts
of the village that may pose a
risk.

Surface water mapping
shows a large area of
risk at the north of the
village and along
Beverley Road.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The village is not
shown to be at risk
of groundwater
flooding in the
AtGWf map.

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows parts of
Beverley Road and
other roads in the
village flooded in 2007.

22

24

Nafferton

The Nafferton Beck is a Main
River that rises in springs in
the middle of the village.

The predominant
surface water risk is a
flow route along North
Street, High Street and
Middle Street. There is
also risk to a number of
residential streets
throughout the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The north of the
village falls within
the 25-50% AStGWf
category, whilst the
south falls within the
>75% category.

High ground runs along
both banks of the Nafferton
Beck.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows
flooding to the St
Quintin Field,
Coppergate and
Nethergate areas of the
village in 2007.

12 and 18

28

The village is outside of the
Flood Zones; however, it is
possible that the modelling for
the Flood Zones was not
extended up to the source of
the Beck.

Flooding also affected
properties on Station
Road, Ward Lea and
Markman Lane.
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Newport

The Market Weighton Canal
(Main River) flows through the
centre of the village. In
addition to this Main River
there are also a number of
ordinary watercourses
including Ploughfurrow Drain
to the east and New Dyke to
the south.

Surface water flood risk
mapping shows risk is
predominantly to
highways.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of the
village is shown to
fall within the >50%
<75% AStGWf
category

Flood walls line both banks
of Market Weighton Canal
through the village.

No known schemes.

Parts of Newport are
covered by the
Market Weighton
Canal at Newport
FWA.

Mapping shows a small
number of properties
flooded in 2007.

43

12

35 and 36

13

Risk from the Market
Weighton Canal is
residual in the event of
overtopping or breach
of the flood walls.

The entire village is shown to
be within Flood Zone 3a.

The entire village is shown
to be in an area benefitting
from defences. This refers
to Main River and tidal
defences. The ordinary
watercourses may still
pose a risk.

The whole village is
covered by the River
Foulness and Market
Weighton Catchment
Flood Alert area.

Newport was also
affected by flooded in
August 2017.

The Flood Zones relate to
Main River and tidal flooding.
Risk from ordinary
watercourses has not been
included in the Flood Zones.
As such there may be a
potential fluvial flood risk from
these watercourses.
North Cave

North Cave Beck flows
westward through the north of
the village before flowing
southwards at Townend Lane.
Upstream of Mill Lane the
Beck is classed as ordinary
watercourse, downstream of
Mill Lane the Beck is classed
as Main River.
A number of ordinary
watercourses join the North
Cave Back in the village
including Drewton Beck and
Littlemoor Drain.
Properties on both side of the
North Cave Beck are shown to
be in Flood Zone 3a.

Surface water flood risk
maps show surface
water risk
predominantly follows
the path of the North
Cave Beck. Other
areas at risk include
roads including
Westgate, Blanshards,
and Townend Lane.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of the
village is shown to
fall within the >50%
<75% AStGWf
category

The North Cave Beck has
high ground running
alongside both banks
downstream of Mill Lane.
Drainage improvements
have been completed at
North Cave Primary
School.

North Cave is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

Parts of North Cave
fall within the River
Foulness and Market
Weighton Catchment
Flood Alert area.

Mapping shows large
areas of flooding in
North Cave in 2007.

Properties on
Denmark Rise, Mill
Lane, Chruch Street,
Blanshards Lane,
Townend Lane and
Newport Road are
covered by the North
Cave Beck at North
Cave FWA

With the exception of the upper
reaches of North Cave Beck
and the Drewton Beck, none of
the ordinary watercourses
have Flood Zones. However,
they may still pose a risk.
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North Ferriby

North Ferriby is located on the
left bank of the Humber
Estuary and is at risk from tidal
flooding.

Surface water flood risk
is predominantly along
roads as well as some
areas of ponding in the
south of the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The southern half of
North Ferriby falls
within the 25-50%
AStGWf category.
The northern half is
shown to have no
risk.

The Humber Estuary has a
series of flood
embankments that provide
some level of protection
from tidal flooding.

Southfield
investigations and
Humber Road
flowpath
investigations are
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The south of North
Ferriby is covered by
the Humber Estuary
from Hessle Haven to
Faxfleet Flood Alert
area and the River
Hull Lower
Catchment Flood
Alert Area.

Mapping shows North
Ferriby was affected by
flooding in 2007. The
area affected was
mostly roads and
property north of the
railway line.

52

15

Properties on Humber Road,
Ings Lane, Old Pond Place,
Redcliffe and Southfield Drives
fall within Flood Zone 3a and
2, with the majority falling in
3a.

Properties on Old Pond
Place and Ings Lane are
shown to be in an area
benefitting from tidal
defences.
Highway drainage
improvements have also
been completed at Church
Road.

An ordinary watercourse flows
south along the western edge
of the village. This
watercourse is not included in
the Flood Zones but may still
pose a risk.

Properties on Humber
Road, Ings Lane,
Redcliffe and
Southfield Drives are
also covered by the
North Bank of the
Humber Estuary at
North Ferriby FWA.

North Ferriby was also
affected by flooding
from a tidal surge in
December 2013. Areas
affected included
Southfield Drive,
Humber Road, The
Pickerings, and Old
Pond Place.

Patrington

The village is outside of the
Flood Zones. However, there
are a number of ordinary
watercourses that drain away
from the village to the west,
east and south which may
pose a risk.

Surface water flood risk
mapping shows risk is
mainly concentrated in
three areas – north of
the A1033, Fastgate
and Westfield/Ings
Lane.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The village is shown
not to be at risk of
groundwater
flooding in the
AtGWf map.

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows three
very small pockets of
flooding occurred in the
village in 2007 at Ings
Lane, Church Lane and
The Close.

55

40

Patrington
Haven

Patrington Haven is entirely
within Flood Zone 3 for tidal
flood risk.

Surface water mapping
predominantly shows
risk to Turmarr Road,
as well as to land at
Haven Plantation and
Holmwood Diary.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The village is shown
not to be at risk of
groundwater
flooding in the
AtGWf map.

A series of embankments
along the north bank of the
Humber Estuary to the
south of Patrington Haven
provide protection.

ERYC
study
ongoing

Patrington Haven is
covered by the South
East Holderness
Flood Alert area and
the Patrington Haven
on Winestead Drain
FWA.

Mapping shows all of
the main highways in
Patrington Haven
experienced flooding in
2007.

55

40

There are a couple of ordinary
watercourses to the north of
Patrington Haven that are not
included within the Flood
Zones and which may pose a
fluvial flood risk.

The area within FZ3a is
shown to be in an area
benefitting from defences
on EA mapping. This
refers to the tidal defences.
The ordinary watercourses
in the area may still pose a
risk.

feasibility
currently

Flooding also occurred
in August 2017
following intense
rainfall overwhelming
drainage systems.

The Winstead Drain which
flows to the south west of
the village has high ground
along both banks.
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Pocklington

The Pocklington Beck flows
north to south west through the
centre of Pocklington, passing
through several culverts along
its path.

Surface water flood risk
mapping shows risk to
roads and property
throughout the town
and surrounding area.

The town is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of the
village is shown to
fall within the >75%
AStGWf category

Parts of the Pocklington
Beck have high ground
running alongside both
banks.

Pocklington FAS
(POCFAS) is
currently under
construction.
Expected
completion by Sept
2019.

Parts of the town are
covered by the Lower
River Derwent Flood
Alert Area.

Mapping shows parts of
Pocklington flooded in
2007.

21

9

Surface water flood risk
is predominantly
located along the main
highways and in small
pockets on the rural
land surrounding the
village

Almost the whole of the
village is shown to be
at risk from inundation
in the event of failure of
the Kellington Ings
Reservoir (also known
as Hensall Ings)

The Aire and Calder
Navigation is
located
approximately
1.5km to the south
of the village and is
unlikely to pose a
risk.

Rawcliffe is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

The village is covered
by the River Ouse at
Goole and River Aire
at Rawcliffe and
Rawcliffe Bridge
FWA.

Mapping shows small
pockets of rural land
around the village have
flooded in the past but
there are no know
records of past flooding
in the village itself.

49

2

Properties along the banks of
the Beck fall within Flood
Zones 2 and 3a.

Highway drainage
improvements have been
completed at Market Place.

There is also a small area of
Flood Zone 3b between the
school and Clockmill Lane.
Rawcliffe

The village sits on the right
bank of the tidal River Aire.
There are also several ordinary
watercourses to the east,
south and west of the village.
The entire village sits within
FZ3a.

Rawcliffe falls within
the >75% AStGWf
calegory.

The village is protected by
embankments along the
River Aire.
The village is shown to be
in an area benefitting from
defences on EA mapping.
This refers to the River Aire
defences. The ordinary
watercourses in the area
may still pose a risk to the
village.

Properties on and
adjacent to Main
Street and properties
at Canal Head are
covered by the
Pocklington Beck at
Pocklington FWA.

Pocklington town
centre also
experienced flooding in
April 2012, affecting
many businesses and
causing widespread
disruption.

Roos

The village is outside of the
Flood Zones; however, there
are numerous ordinary
watercourses flowing through
the village and surrounding
area. These watercourses are
not included in the Flood
Zones and therefore there may
potentially be some risk.

Surface water mapping
shows risk is mainly
concentrated around
the course of the
ordinary watercourse
flowing through the
village as well as along
highways such as Main
Street.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The majority of the
village is shown not
to be at risk of
groundwater
flooding in the
AtGWf map.

New ditch and culverts
installed along part of
western side of village to
capture run off from fields.
In addition, highway
drainage improvements
have also been
undertaken.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows all the
following areas were all
affected by flooding in
2007: Main Street,
Hinch Garth,
Beechwood Views,
Hodgson Lane, Rectory
Road, South Park, Elm
Garth, South End
Road, Lamb Lane and
Pilmar Lane.

47

43

Skirlaugh

The Lambwath Stream flows
through the north of the village.

Surface water mapping
shows risk is mainly
concentrated around
the course of the
Lambwath Stream and
the main highways
through the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The west of the
village falls within
the <25% AStGWf
category.

High ground runs along
both banks of the
Lambwath Stream.

No known schemes

The village is covered
by the Holderness
Drain Flood Alert. It
is not covered by any
FWA.

Mapping shows all the
following areas were all
affected by flooding in
2007: Panama Drive,
Vicarage Lane, Rise
Road, Chuch Lane, St
Augustine Drive,
Hillfield Drive,
Benningholme Lane,
Cawood Close, Forge
Way and the A165.

31

36

Properties are shown to be in
Flood Zone 3 on either side of
the watercourse as it flows
through the village, noticeably
on Vicarage Lane, the A165,
Church Lane and St Augustine
Drive.
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Square

SFRA small
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square

Snaith

The tidal River Aire flows to the
north of the village. There are
also a number of ordinary
watercourses to the north and
south.

Surface water flood risk
is predominantly
located along
highways, with more
noticeable ponding just
east of the railway
station and south of the
A645 towards Snaith
Primary School.

The north of the village
is shown to be at risk
from inundation in the
event of failure of the
Kellington Ings
Reservoir (also known
as Hensall Ings)

The Aire and Calder
Navigation is
located
approximately 3km
to the south of the
village and is
unlikely to pose a
risk.

The village is protected by
embankments along the
River Aire.

No known schemes.

The very north of the
village is covered by
the River Aire at
Snaith Ings FWA.

No known record of
past flooding.

49

1

Surface water flood risk
is largely concentrated
to the centre of the
village along the path of
South Cave Beck.
Other areas shown to
be at risk include
Nunnery Walk and
areas in West End.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

Mapping shows large
areas of South Cave
experienced flooding in
2007, particularly along
the course of the South
Cave Beck and in the
West End area.

44

13

Surface water risk
mapping shows risk
throughout the village.
With the exception of
the River Derwent
floodplain, the largest
area of risk is seen at
Hardrada Way and
along roads throughout
the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

14

8

The village is bounded by
Flood Zones to the north, west
and south, with south west
falling within FZ 2 and 3.
There is no FZ3b within the
village; however, the area
between the River Aire and the
northern extent of the village is
FZ3b.

South Cave

The South Cave Beck flows
north east to south west
through the centre of the
village, passing through a
number of culverts.
Other ordinary watercourses
join the Beck – one in the
upper reaches and another
downstream of the A63.

The area between the
River Aire and the village
(Snaith March) is classed
as a flood storage area.

The area in the south
west of the village is
covered by the River
Aire at Snaith and
Lidgate.

Southern Snaith is
not shown to be at
risk of groundwater
flooding in the
AtGWf map. The
north of Snaith is
shown to fall within
the 50-75%
category.
The village falls
within a range of
AStGWf categories
from >25% to <75%

There are no formal flood
defences in the village.
A new trash screen and
telemetry have been
installed at Thornham
Close and flood reduction
measures have been
completed at Beck
Lane/Barnards Drive.

Development of a
FAS for South Cave
is ongoing.

Parts of South Cave
fall within the River
Foulness and Market
Weighton Catchment
Flood Alert area.
There are no FWAs
for the village.

Severe flooding was
seen in South Cave in
July 2014 when the
drainage system was
overwhelmed causing
flooding to 37
properties.

Areas in the village are shown
to be in Flood Zone 3a and 2.

Stamford
Bridge

The River Derwent flows south
west to the north of the village.
The majority of the village is
outside of Flood Zones 2 and
3a with the exception of the
Buttercrambe Road, The
Square and Stamford Bridge
West area.

The majority of the
village is shown to
fall within the >25%
< 50% AStGWf
category.

Short sections of flood
walls and embankments
protect the area around
The Square and
Buttercrambe Road. The
presence of these
defences means these
areas are classed as areas
benefitting from defences
in the Environment
Agency’s dataset.
Upstream and downstream
of this area the Derwent is
lined by high ground.
Pump station installed in
car park to protect
properties.

No known schemes

Areas in the north of
the village are
covered by the Lower
River Derwent Flood
Alert Area.
Riverside properties
including
Buttercrambe Road
and The Square are
covered by the River
Derwest at Stamford
Bridge – Riverside
Properties FWA.

Mapping shows areas
of Stamford Bridge
including Buttercrambe
Road, The Square,
Stamford Bridge West
and Viking Road
flooded in 2007.
Flooding has also been
recorded in Stamford
Bridge in the winter of
2015/16.

The Weir Caravan
Park is covered by
the River Derwest at
Stamford Bridge –
The Weir Caravan
Park and Kexby
Bridge FWA.
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Swanland

The village is outside of the
Flood Zones. A couple of
ordinary watercourses start to
the east of the village and are
unlikely to pose a risk.

Surface water flood risk
is predominantly along
the main highway
running through the
centre of the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

Swanland is not
shown to be at risk
of groundwater
flooding in the
AtGWf map.

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows
flooding affected
Swanland in 2007,
predominantly affecting
the West End, Manor
Road, Main Street,
Mere Way, Priory
Close, Tranby Lane

45

15

Thearne and
Dunswell

The River Hull flows to the east
of the villages, whilst the
Beverley and Barmston Drain
and flows through the villages.
The Western Drain flows along
the west of the villages. There
are also a large number of
ordinary watercourses flow
through the villages and the
surrounding area including the
North Carr Drain and Beverley
and Skidby Drain

Surface water is
predominantly small
areas of ponding
throughout the village
and surrounding land.

The villages are not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The villages fall
within a wide range
of the AStGWf
categories from no
risk to >75%.

The River Hull has a series
of embankments as it flows
to the east of the villages.

Woodmansey
improvements is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

Properties in
Dunswell and
Thearne are covered
by a number of FWAs
including Beverley
and Barmston Drain
at Dunswell and
Thearne FWA and
Beverley and
Barmston Drain at
Thearne FWA

Mapping shows
numerous pockets of
flooding were recorded
around the villages in
2007.

37 and 38

19

No known schemes

Properties in Tickton
are covered by the
River Hull and
Holderness Drain at
Tickton and Weel
FWA.

Mapping shows large
areas to the north and
south of the village
flooded in 2007.
Flooding in the village
itself was
predominantly to Main
Street and Butt Lane.

30

22

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows the
main highway through
the village flooded in
2007.

37

20

The Beverley and
Barmston Drain and the
Western Drain have high
ground running alongside
them as they flow past the
villages.

Both villages are shown to be
entirely within Flood Zone 3a.

Tickton

The River Hull flows to the
west of the village and the
Holderness Drain flows to the
east. The Turf Gutter flows to
the north, west and south of
the village, while numerous
other ordinary watercourses
flow through the village and
surrounding land.

Surface water flood risk
is predominately along
residential streets and
small areas of ponding
in the land surrounding
the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The majority of the
village is shown to
fall within the >75%
AStGWf category

The village is outside of the
Flood Zones. Autherd Drain
starts to the east of the village
and is unlikely to pose a risk.

The River Hull has a series
of flood walls lining its
banks as it flows to the
west of the village.
Areas in the south of the
village are shown to be in
an area benefitting from
defences on EA mapping.
This refers to the River Hull
defences. There are other
watercourses in the area
may still pose a risk to the
villages.

Flood Zones 3a and 2 extend
to the southern edge of the
village but no properties are
shown to lie within the Flood
Zones.

Walkington

The villages are shown to
be in an area benefitting
from defences on EA
mapping. This refers to the
River Hull defences. There
are other watercourses in
the area may still pose a
risk to the villages.

Beverley and
Barmston Drain at
Dunswell and Plaxton
Bridge

The Holderness Drain has
high ground running
alongside as it flows to the
east of the village.
Surface water flood risk
is predominantly along
the main highway
running through the
centre of the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

Walkington is not
shown to be at risk
of groundwater
flooding in the
AtGWf map.

There are no formal flood
defences in the village.
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Wetwang

The village is outside of the
Flood Zones. There is a very
small ordinary watercourse to
the south of the village that
may pose a risk.

Surface water mapping
shows the main risk is
to the A166 as it runs
through the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The village is not
shown to be at risk
of groundwater
flooding in the
AtGWf map.

There are no formal flood
defences in the village.

No known schemes

There is no flood
warning service for
the village as
properties are outside
of the Flood Zones.

Mapping shows parts of
the A166 and other
roads in the village
flooded in 2007.

10

25

Wilberfoss

The Foss Beck flows north to
south, running alongside
Beckside through the village.

Surface water flood risk
mapping shows risk is
predominantly to roads
and land to the north of
the village.

The village is not
shown to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping.

The village falls into
a range of AStGWf
categories, from no
risk to <75%.

No known schemes

Wilberfoss FAS is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

Areas in the village
are covered by the
Lower River Derwent
Flood Alert Area.

Mapping shows
widespread flooding in
Wilberfoss in 2007,
mainly affecting roads.

14 and 20

7

Mapping shows surface
water risk follows a
west to east flow path
across the north of the
village, with the largest
area of risk at North
Ella.

Areas in the north of
Willerby are shown to
be at risk from
inundation in the event
of failure of the Raywell
Reservoir.

Willerby is not
shown to be at risk
of groundwater
flooding in the
AtGWf map.

The Willerby and
Derringham FAS
(WADFAS) consists of a
series of lagoons and
infrastructure along the
Great Gutter Way and Carr
Lane that reduces the risk
of surface water flooding to
Willerby and elsewhere.

No known schemes

Parts of the village
are covered by the
River Hull Lower
Catchment Flood
Alert area.

Mapping shows
extensive flooding in
Willerby in 2007,
affecting the majority of
roads in the village.

45

17

Mapping shows surface
water flood risk is
widespread across
Withernsea, noticeably
affecting homes,
gardens and highways
in the Owthorne area,
as well as roads,
properties and gardens
off Queen Street.

The town is not shown
to be at risk of
inundation in the event
of reservoir failure,
based on existing
mapping

The majority of
Withernsea falls
within the <25%
AStGWf category.

Withernsea is currently
defended along the coast
by a series of sea walls
and groynes.

Withernsea is
included in the
indicative pipeline
programme 2021
onwards (based on
best available
information - May
2018). The inclusion
in the programme
gives no assurance
a scheme or project
will be developed or
undertaken and can
only be progressed
subject to funding,
technical feasibility
and environmental
considerations.

Mapping shows large
areas of Withernsea
experienced flooding in
2007.

56

42

Properties in Storking Lane,
Park Lane and Beckside are
within Flood Zones 2 and 3a.
There are large areas of Flood
Zone 3b to the north and south
of the village.

Willerby

Willerby is outside of the Flood
Zones. Autherd Drain starts to
the east of the village and is
unlikely to pose a risk.
However, there are a number
of ordinary watercourses in the
north of the village that are not
included within the Flood
Zones and which may still
pose a risk.

Withernsea

Fluvial flood risk to Withernsea
is negligible. Flood Zones
associated with an ordinary
watercourse are seen around
the allotment gardens by The
Glade; however, no property is
at risk.
A small section of Central
Promenade is within Flood
Zones 2 and 3a for coastal
flooding.

Flooding has also been
recorded in Wilberfoss
in the winter of
2015/16.

There are no FWAs
for the village.

Withernsea is
covered by the North
Sea Coast at
Withernsea,
Easington and
Kilnsea Flood Alert
Area. Properties
along North
Promenade and
Central Promenade
are covered by the
North Sea Coast at
Withernsea FWA.

Withernsea
experienced highway
flooding but no property
flooding in January
2017 as a result of high
water levels along the
East Coast.
Flooding also occurred
to roads and property in
August 2017 following
intense rainfall
overwhelming drainage
systems.
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6

Responsibility for Flood Risk Management

The roles and responsibilities of risk management authorities in East Riding are summarised
below. Section 4 of the LFRMS provides greater detail on each role and responsibility.

6.1

East Riding of Yorkshire Council

As a unitary authority, ERYC has a number of roles and functions relating to flood and coastal
erosion risk management, including being the LLFA for the area, a Coastal Erosion Risk
Management Authority, a Land Drainage Authority, a Local Highway Authority, Local Planning
Authority and a Category 1 (Emergency) Responder. A brief description of these roles is provided
below.

6.1.1

Lead Local Flood Authority

ERYC’s duties as a Lead Local Flood Authority (LLFA) include


Local Flood Risk Management Strategy
The Council has developed a strategy for local flood risk management in its area, through
the Local Flood Risk Management Strategy (see section 2.6.1).



Undertaking detailed assessments of flood risk
Since becoming a LLFA, the Council has undertaken a number of detailed assessments
to improve understanding of surface water risk, investigate feasibility and effectiveness of
flood alleviation schemes and meet Flood Risk Regulation requirements to produce flood
risk and hazard maps.



Investing in flood alleviation and coastal defences
The Council invests in flood alleviation and coastal defenced through schemes in both rural
and urban areas. Schemes range from small-scale upsizing of pipes to large-scale flood
storage areas. Further information on schemes delivered by the Council is provided in
Section 7.



Recording and investigating local floods
Where necessary and appropriate, LLFAs must investigate and report on flooding
incidents though Section 19 Investigations (see section 4.1). The Council also has a duty
to, where reasonably practicable, record all incidents of flooding, regardless of their scale
and impact. Data is held on restricted files and networks, held by the Council’s lead flood
risk strategy officer, is subject to data protection legislation and is not made available to
commercial organisations or for purposes such as conveyancing or insurance.



Maintaining a register of structures and features
LLFAs have a legal duty to create and maintain a public register of structures or features
which the Council considers likely to have a significant effect on flood risk in the area. The
Council has compiled records of all available information on watercourses, rivers, sewers,
water bodies and flood and coastal erosion risk management infrastructure and all assets
recorded as ‘significant’ and/or formally designated form part of the public Flood Risk Asset
Register.
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Consultation on planning
The LLFA is a statutory consultee for planning for all major developments, as defined by
the Town and Country Planning (Development Management Procedure) (England) Order
2010, in relation to the management of surface water drainage and flood risk. The LLFA
will advise the local planning authority on whether the proposed drainage system complies
with the relevant standards and policies. They will assess applications and, if required,
provide comments and planning conditions.

6.1.2

Coast Protection Authority

Although the Environment Agency is the primary sea defence authority for England, the Coast
Protection Act (1949) gives Coastal Protection Authorities, such as ERYC, permissive powers
carry out their own schemes, part funded by Defra, to protect against coastal erosion but does not
confer a duty on the Council to do so. Coastal Protection Authorities also regulate the works of
others, such as landowners.

6.1.3

Land Drainage Authority

As Land Drainage Authority for around two thirds of the East Riding, the Council is the discharge
consenting authority on all ordinary watercourses within its jurisdiction and has permissive powers
to ensure work on ordinary watercourses by third parties do not affect water flow or increase flood
risk. The authority can take legal action against landowners who fail to comply, as well as create
bylaws for watercourses.
Internal Drainage Boards (IDBs) are the Land Drainage Authority for the remaining third of East
Riding (see section 6.3)

6.1.4

Local Highways Authority

As Local Highways Authority, ERYC is responsible for maintaining the public highways (excluding
motorways and trunk roads), including keeping them clear of surface water. The Council carries
out maintenance of road gullies and their connections to downstream drainage systems, which in
the larger settlements is generally the public sewerage network and in other locations may be to
watercourses. The Council, generally maintains culverts that pass beneath highways and bridges
that cross over rivers and watercourses, although there are some exceptions to this, for example
motorway bridges.

6.1.5

Local Planning Authority

As a Local Planning Authority (LPA), ERYC is responsible for plan-making and decision-taking
with regards to development in the local area, which includes developing policies to manage flood
risk from all sources, creating a Local Plan and deciding whether a development should go ahead.
The Council, as LPA, determines applications for planning permission in accordance with the
Local Plan and any relevant material considerations.
The LPA will consult relevant statutory consultees, such as the LLFA and Environment Agency,
as part of planning applications assessments and, where necessary, non-statutory consultees
such as Internal Drainage Boards (IDBs) who may also have an interest in the planning
application.
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6.1.6

Category 1 (Emergency) Responder

ERYC is defined as a Category 1 responder under the Civil Contingencies Act 2004, alongside
the Environment Agency, emergency services and NHS England. The Council is a member of
the Humber Local Resilience Forum which has produced a Multi-Agency Flood Plan. Like all
Category 1 responders, the Council has business continuity management arrangements in place
to make information available to the public about civil protection matters and maintain
arrangements to warn, inform and advise the public in the event of an emergency. It shares
information and cooperates with other local responders to enhance coordination and efficiency;
and provides advice and assistance to businesses and voluntary organisations about business
continuity management4.

6.2

Environment Agency

The Environment Agency is an executive non-departmental public body that deals with
environmental management issues in England including regulating major industry and waste,
treatment of contaminated land, water quality and resources, fisheries, inland river, estuary and
harbour navigations, and conservation and ecology. However, one of the key roles of the
Environment Agency is the management of flood and coastal erosion risk.
Similarly to the Council, the Environment Agency has a number of roles in the management of
flood and coastal erosion risk including Risk Management Authority, Coastal Erosion Risk
Management Authority, Category 1 Responder and statutory consultee on development
proposals.
The Environment Agency holds a strategic overview role of the management of all sources of
flooding and coastal erosion, which involves the following4


develop, maintain, apply and monitor a strategy for flood risk in England;



provide evidence and advice to inform Government policy and support others;



work collaboratively to support development of flood risk management skills and capacity;



support the Regional Flood and Coastal Committees; and



manage the national funding grant (FDGiA) for flood risk management on behalf of Defra.

The Environment Agency also has an operational role in respect to Main Rivers, the sea and
reservoirs which includes


Constructing and maintaining river and coastal defences;



Providing flood forecasting and flood warning information;



Responding to flood emergencies;



Regulating and enforcing works on Main Rivers;



Advising on planning in its role as a statutory consultee; and



Category 1 Responder under the UK Civil Contingency Act 2004

6.3

Internal Drainage Boards

Internal Drainage Boards (IDBs) are independent public bodies, established in low-lying areas of
special drainage need, responsible for water level management, and play an important role in the
management of flood risk.
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IDBs are the Land Drainage Authority for ordinary watercourses within their district. Each IDB has
permissive powers to manage water levels and to undertake flood alleviation works in their
respective areas.
Their role is predominantly an operation one; maintaining ordinary
watercourses, outfalls and pumping stations. Although not a statutory consultee, IDBs input into
the planning process by advising on planning applications and facilitating drainage of development
within their districts.
Developers are encouraged to check if their site falls within a drainage district and to contact the
relevant board at the earliest possible stage.
Through the amalgamation of IDBs over recent years, there are now 14 IDBs whose districts fall
entirely or partly within East Riding.

6.3.1

York Consortium of Drainage Boards

The York Consortium of Drainage Boards is formed from five IDBs, two of which lie within East
Riding:


Beverley and North Holderness IDB - oversees 23,822 hectares on the north bank of
the Humber, and maintains 263km of watercourses. 90% of the watercourses drain into
Main Rivers, the remaining drain directly into the North Sea. The Board is responsible for
the Long Riston pumping station.



Foss (2008) IDB - formed in April 2011 through the amalgamation of the Foss IDB and the
Wilberfoss and Thornton Level IDB. Only the Wilberfoss and Thornton Level District, which
covers 3,410 hectares and maintains 52.94km of watercourses between the River Derwent
and Pocklington, lies in the East Riding of Yorkshire. It is not dependent on pumping.

6.3.2

Shire Group of IDBs

The Shire Group of IDBs is a collection of nine IDBs, of which four lie within East Riding:


Black Drain Drainage Board - only part of this drainage board, which lies south of
Rawcliffe Bridge and adjacent to the River Don, falls within East Riding.



Danvm Drainage Commissioners Drainage District - only part of this drainage district
(near Snaith) falls within East Riding.



Goole & Airmyn IDB - oversees 1,842 hectares and 24km of ordinary watercourses on
former marshland situated at the confluence of the River Ouse, River Aire and River Don
(Dutch River) around Goole. The IDB maintains five pumping stations within their area.



Goole Fields District Drainage Board - oversees 1,069 hectares and maintains 15.25km
of ordinary watercourses between Old Goole and Swinefleet on the south bank of the River
Ouse. It has one pumping station.

The
IDB
by-laws
can
be
found
content/uploads/2016/10/Byelaws-May-2013.pdf

6.3.3

at

https://www.shiregroup-idbs.gov.uk/wp-

Water Management Consortium

The Water Management Consortium comprises three IDBs. Of the three IDBs, only the Isle of
Axholme and North Nottinghamshire Water Level Management Board lies within East Riding
of Yorkshire. This formed through the amalgamation of four drainage boards (the Isle of Axholme,
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Garthorpe, Rivers Idle and Ryton and Everton) in April 2011. Only a small proportion of this
Management Board (north of Adlingfleet) lies within East Riding.

6.3.4

South Holderness IDB

The South Holderness IDB was formed in April 2013 through the amalgamation of six IDBs;
Preston, Keyingham, Ottringham, Skeffling, Winestead and Thorngumbald. It oversees the
drainage of 7,807 hectares. The majority of the board’s drains flow directly into main rivers with
pumped or tidal outfalls. The Board is responsible for the management of the following flood risk
assets / structures


Preston New Clough;



Ottringham New Clough;



Welwick Drain outfall;



land adjoining Ottringham Drain; and



Bilton Non Return Valve.

6.3.5

Ouse and Humber IDB

The Ouse and Humber IDB was formed in April 2012 from the amalgamation of the Market
Weighton IDB and the Lower Ouse IDB. It is located at the confluence of the Ouse and Derwent
rivers and operates and manages over 400km of watercourse and 17 water pumping stations.
Aire, Don and Ouse Consortium of IDBs
In 2018, Ouse and Humber IDB took over clerkship and operations for the Aire, Done and Ouse
Consortium of IDBs from ERYC.
The Aire, Don and Ouse Consortium of IDBs oversees the drainage of 5,623 hectares, and is
formed of four IDBs:


Cowick and Snaith IDB – oversees 1,483 hectares of low-lying land around Cowick,
Snaith and Pollington and maintains 28km of watercourses. All water falling within the area
has to be pumped out, either into the River Aire or Don.



Dempster IDB – oversees 1,200 hectares of land around Rawcliffe and Rawcliffe Bridge
and maintains 22km of watercourses. All water falling within the area must either be
pumped out into the River Don or exited via gravity outfall into the tidal River Ouse.



Rawcliffe IDB – oversees 1,138 hectares of land around Rawcliffe and Rawcliffe Bridge
and maintains 32km of watercourses. All water falling within the area has to be pumped
out, either into the River Aire or Don.



Reedness and Swinefleet IDB – oversees 1,802 hectares of land around Reedness and
Swinefleet, and maintains 71km of watercourses. The entire district is dependent on
pumping, and the water discharges to the main River Ouse.

Ouse and Humber IDB are preparing a standing advice form and guidance to assist developers
in providing the Drainage Board with adequate information to comment on planning applications
within its district/catchment area. Whilst there is no statutory requirement to complete the form or
provide the supporting information set out in the standing advice, it is strongly recommended the
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information is provided to support any application. Failure to provide the information will likely
result in the Board objecting to the application on the grounds of insufficient information.
The board will advise applicants if land drainage consent is required for a development when they
respond to the planning application.

6.3.6

Thorntree IDB

Thorntree IDB area is bounded by Dutch River to the north, Dempster IDB to the east and
Rawcliffe IDB to the west. It also extends just beyond the ERYC boundary to the south. The IDB
is entirely rural in nature and the Board maintains one pumping station.

6.4

Water Companies

The core, regulated, business of water and sewerage companies is to supply potable (drinking)
water and remove domestic and industrial waste water. Wastewater providers have the
responsibility to maintain surface, foul and combined public sewers to ensure an area is effectively
drained. They must also keep and maintain a register of properties that have suffered from internal
flooding from the public sewer due to capacity issues. The wastewater provider will also assess
whether the public system has the spare capacity to accept additional flows from new or
redevelopment. The majority of East Riding of Yorkshire falls under Yorkshire Water, with a small
area of Severn Trent Water in the south.

6.5

Riparian Owners

Riparian owners are people who own the land or property through which a watercourse passes.
This can include a river, stream, ditch and piped or culverted watercourses. Where a watercourse
forms the boundary to a property, the ownership and responsibility for that watercourse is that of
the adjacent land owner up to the watercourse’s centre-line.
In East Riding, it is common practice for ditches to be cut a few feet inside a field boundary and
for the waste to be deposited on the land between the ditch and the adjoining land, forming a dyke
which is usually planted with hawthorn to stabilise it. In these instances, it is usually whoever
owns the dyke and hedgerow who is the riparian owner for the whole width of the watercourse4.
Riparian owner responsibilities are to:4


pass on the flow of water without obstruction, pollution or diversion affecting the rights of
others;



maintain the bed and banks of the watercourse and to clear any debris, whether natural or
man-made;



keep any culverts, trash screens, weirs and mill gates clear of debris; and



accept flood flows, even if caused by inadequate capacity downstream, although there is
no duty in improve the drainage capacity of a watercourse.

Further information on the rights and responsibilities of riparian owners is provided in the
Government Guidance ‘Owning a watercourse’, published in February 2018.
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7

Flood Risk Management

7.1

Flood defences

7.1.1

Overview

Flood defences are any asset that provides flood defence of coastal protection functions and can
be formed of structures, buildings or parts of buildings. Usually a number of assets will be used
in combination to manage flood risk to an area.
Flood defences typically fall into two categories


Formal: a structure built specifically for the purpose of flood defence which is maintained
by its owner



Informal: a structure that has not been built specifically to protect against flooding but which
may afford some protection. These defences are not maintained for the purpose of flood
defence.

Defence standard
Flood defences are typically designed and constructed to protect people and property from a given
magnitude of flood. For example, a flood defence with a 1% AEP standard of protection means
that the flood risk in the defended area is reduced to a 1% chance of flooding in any given year.
This is referred to as the design standard. Over time the standard of protection may decrease
due to deterioration in condition or increases in flood risk due to climate change. The protection
provided once these factors are taken into consideration is referred to as the actual standard.
Defence condition
Formal flood defences are graded on their condition.
Environment Agency is provided in Table 7-1.

The grading system used by the

Table 7-1: Flood Defence Grading
Grade

Rating

Description

1

Very Good

Cosmetic defects that will have no effect on asset performance

2

Good

Minor defects that will not reduce the overall asset performance

3

Fair

Defects that could reduce the asset performance

4

Poor

Defects that would significantly reduce the asset performance.

5

Very Poor

Severe defects resulting in complete asset performance failure

Residual risk
A relatively large proportion of East Riding is protected against both fluvial, tidal and coastal
flooding by a system of formal raised flood defences owned and maintained by the Environment
Agency and the local authority. However, within defended areas, there is always a residual risk
of flooding due to an extreme event that exceeds the design height of the defence, an increase in
frequency and severity of extreme flooding due to climate change, a structural failure of the
defence, or flooding behind the defence from local sources of flooding (e.g. surface water) or
groundwater.
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7.1.2

Flood defences in East Riding

A large proportion of East Riding is defended against both tidal and fluvial flooding. Defences in
the larger catchments and tidal / coastal stretches in East Riding are summarised below. All
defences in East Riding are shown in the mapping in Appendix G.
Humber
The Humber is almost continuously defended along its northern bank which borders East Riding.
The defences mostly consist of embankments, with some floodwalls. The responsibility for the
defences along the Humber lies with either the Environment Agency, Local Authorities or private
owners. The design standard of protection varies between 5% and 0.5% AEP. The majority of
defences have a condition grade of 2 or 3.
River Hull
The River Hull is defended along almost all of its reach within East Riding. The defences are
primarily embankments. However, there is a stretch of flood wall between Tickton and Weel, along
with isolated small sections of flood walls defences elsewhere. The Environment Agency have
permissive powers for the majority of the defences. However, private owners are responsible for
some of the defences. The majority of defences have a 5% AEP design standard of protection
and a condition grade of 2 or 3.
River Derwent
Upstream of East Cottingwith, the River Derwent is mostly undefended, the main exception being
Stamford Bridge which is protected by embankments, reinforced concrete walls and flood gates
with a 2% AEP design standard of protection and condition ranging from 2 to 3.
Downstream from East Cottingwith, the majority of the River Derwent is flanked by embankments
on both sides, with condition varying between 2 and 4.
The Environment Agency have permissive powers for these defences.
River Aire
Within East Riding the River Aire is defended on both sides along its entire reach with
embankments and walls. The Environment Agency have permissive powers for the majority of the
defences, with a small minority lying with private owners. Their condition varies between 2 and 3.
The design standard of protection is 2% AEP adjacent to Gowdall and Snaith and 0.5% AEP
adjacent to Rawcliffe and Airmyn.
Following flooding in Rawcliffe and Gowdall in 2000, engineering work was undertaken by the
Environment Agency to restore the flood defences in these areas.
River Ouse
The River Ouse is defended on both sides by embankments, walls and demountable defences,
until it reaches Whitgift where it becomes flanked by embankments only on the northern side. The
Environment Agency have permissive powers for the majority of the defences, although private
owners are responsible for a small minority of defences. The condition mostly varies between 2
and 3, although a few sections have conditions of 1 or 4. Design standard of protection varies and
includes 4%, 2% and 0.5% AEP.
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Dutch River
Within East Riding, the Dutch River is defended on both sides by both embankments and walls,
along its entire reach. The Environment Agency have permissive powers for these defences. The
condition varies between 2 and 4 along the reach. The design standard of protection is 0.5% AEP
at Rawcliffe Bridge and Old Goole.
Market Weighton Canal
A large upstream stretch of the Market Weighton Canal is undefended. It becomes defended on
both sides 2.5km north of Newport, where the River Foulness converges with the Market Weighton
Canal, and the defences end in Newport. The majority of these defences are walls, although the
further upstream defences are embankments. The Environment Agency have permissive powers
for these defences. The defences have a 2% AEP design standard of protection, and the condition
varies between 2 and 3.
Driffield Canal
Wansford is defended by embankments along the Driffield Canal, for which private owners are
responsible on the section adjacent to Wansford itself. The embankments have a 5% AEP design
standard of protection and a condition of 3.
Withernsea
Completed in January 2018, this scheme involves groyne improvement to replace degraded
timber groynes at Withernsea. It also involves repair and strengthening of foundations of a sea
wall that fronts Seathorne Promenade.
Coastal defences
East Riding is protected by a number of natural and man-made coastal defences, consisting of
cliffs, sea walls, embankments and groynes.
There is a series of sea walls and groynes in Withernsea, Hornsea and Bridlington for which
responsibility predominantly lies with the ERYC. Most have a design standard of 4% AEP. Their
conditions are 2 or 3.
Cliffs act as a defence at Barmston, Mappleton, Flamborough and Easington. Easington is also
protected by embankments to the south which have a 3.3% AEP design standard of protection
and a condition of 2. Tunstall is predominantly protected by cliffs with a couple of embankments
to the south providing a 4% AEP design standard of protection and a condition of 5.
Kilnsea is protected by embankment to the south and west that have a 4% AEP design standard
of protection and a condition of 2. To the east it is protected by more embankments and cliffs.
Cottingham Raywell Valley Flood Alleviation Scheme
This scheme consists of a series of terraced lagoons to store water in the Raywell Valley,
controlling the flow of surface water into the village of Cottingham and the city of Hull, protecting
an unknown number of properties. The scheme was led and delivered by ERYC at a cost of circa
£0.6 million and has a design standard of protection of 1.33% AEP plus climate change.
The scheme will be further enhanced by the Cottingham and Orchard Park FAS of which further
details are provided below.
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Hull and Holderness Flood Alleviation Scheme (Phase 1)
Led and delivered by ERYC, Phase 1 of the scheme involved installation of a 520 metre glass
panelled flood wall at Paull, the longest of its kind in the UK. It incorporates flood gates at the
shipyard and rock armour coastal defence at the southern terminal structure. The scheme was
completed in 2018 at a cost of circa £5 million. The design standard of the defence is 0.5% AEP
plus climate change and it reduces flood risk to approximately 1,400 properties.
Willerby and Derringham FAS (WADFAS)
Following the 2007 floods, ERYC formed a partnership with Hull City Council to investigate
solutions to reduce the threat of repeat flooding. With support from the Environment Agency, the
Willerby and Derringham FAS was constructed to reduce the risk of surface water flooding to the
parts of Willerby in East Riding and the Derringham area of Hull where the sewer network capacity
is limited. The scheme consists of a series of large, interlinked attenuation lagoons designed to
capture and store surface water during storm events. The reservoirs hold back up to 232,000 m3
of flood water during storm events. The scheme cost circa £14 million and was designed to
provide a 1.33% plus climate change AEP standard of protection, reducing risk to approximately
8,000 properties.
Other schemes
ERYC’s website includes a list and map of over 100 small to medium sized flood and drainage
projects that have been completed since 2007.
These can be found at
http://www2.eastriding.gov.uk/council/plans-and-policies/other-plans-and-policiesinformation/flood-risk/flood-risk-strategy/.

7.1.3

Future or ongoing schemes

Anlaby and East Ella Flood Alleviation Scheme (AEEFAS)
The Anlaby and East Ella FAS was proposed as part of the suite of schemes identified through of
the partnership between ERYC and Hull City Council. The scheme is being led and delivered by
ERYC and consists of improvements to the existing Western Drain which runs through Kirk Ella
and Anlaby. Flows to the wets of the residential areas will be intercepted and conveyed through
a new flood relief culvert to the existing Environment Agency lagoon at Western Drain and
subsequently to a new large attenuation reservoir at the former Sydney Smith school site.
The scheme has design standard of 1.33% AEP plus climate change, will cost around £21 million
and will reduce risk to around 3,000 properties. The estimated completion date for the scheme is
March 2020.
Cottingham and Orchard Park Flood Alleviation Scheme (COPFAS)
The Cottingham and Orchard Park FAS is being led and delivered by ERYC and further develops
and expands the completed Raywell Valley scheme. The scheme will reduce the risk of surface
water flooding to parts of Cottingham and North Hull and consists of a series of new lagoons in
the Raywell Valley, improvements to and diversion of Main River watercourses to the north of the
village, and a new large storage area on the edge of the city at Orchard Park.
The scheme has design standard of 1.33% AEP plus climate change, will cost around £22 million
and will reduce risk to over 4,000 properties. The estimated completion date for the scheme is
December 2019.
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Hessle Foreshore Tidal Defence
This scheme is being led and delivered by ERYC and will reduce flood risk in Hessle and parts of
West Hull. The scheme includes the raising of various sections of defence from the Humber
Bridge to the Hessle Haven structure under the A63. The defences will likely include a mix of
concrete wall and raised earthen embankment, as well as sections of glass wall, where possible,
to maintain the views of the estuary.
The scheme has design standard of 0.5% AEP plus climate change, will cost around £11 million
and will reduce risk to around 4,000 properties. The estimated completion date for the scheme is
March 2021.
Hull and Holderness FAS Phase 2 – Inland
Phase 2 of the Hull and Holderness Drain FAS is being led by ERYC. It is in the very early
feasibility stage and will form a major part of the Council’s Flood and Coastal Erosion Risk
Management (FCERM) programme beyond 2021. The scheme is expected to cost around £25
million and to reduce flood risk to up to 2,000 properties in the Holderness area. It is important to
note that delivery of the scheme is subject to environmental, technical and financial approvals.
Holderness Drain FAS
The Holderness Drain FAS is a multi-benefit scheme to reduce flood risk and provide
environmental and social betterment. Delivered by the Environment Agency, with ERYC as a
partner, the scheme is likely to include a mix of large storage area on the edge of the city and
improvements to two pumping stations along the lower section of the Holderness Drain. The final
option for the scheme is subject to further technical and financial approvals. The scheme is
expected to cost around £30 million (subject to funding approvals). The standard of protection
and number of properties protected is unknown as the scheme is still in the early stages of
development.
The scheme will reduce risks to the Bransholme/Sutton areas of Hull and parts of East Riding in
the upper catchment and is estimated to be completed in March 2021.
Pocklington Flood Alleviation Scheme (POCKFAS)
The Pocklington FAS is being led and delivered by ERYC at a cost of around £5 million. The
scheme consists of a large earth based dam structure set on Pocklington Beck and located to the
north east of the town. The structure will hold back flood water, ensuring flow is controlled through
the vulnerable system through the centre of the town. The stored water will form a reservoir behind
the bund structure during a storm event.
The scheme has design standard of 1.33% AEP plus climate change and will reduce risk to more
than 100 homes and businesses. The estimated completion date for the scheme is March 2019.
Skeffling Managed Realignment
The Environment Agency and Associated British Ports have proposed a managed realignment
scheme at Outstrays to Skeffling to create intertidal habitat and improve protection from tidal
flooding to the local area, on the North Bank of the Humber Estuary. The proposed scheme
consists of the construction of new earth embankments set back from the existing coastal
defences and the insertion of controlled breaches in the existing defences to create new habitat.
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The scheme is still in the planning and consultation stage54.

7.1.4

Flood defence funding – developer contributions

DEFRA’s Flood and Coastal Risk Management Grant in Aid (FCRMGiA) can be obtained by risk
management authorities to contribute towards the cost of flood and coastal risk strategies. Some
schemes may only partially be funding by GiA and therefore any shortfall in funds will need to be
found from elsewhere using Partnership Funding, for example local levy funding, local businesses
or other parties benefitting from the scheme.
In cases, and where development has passed the Sequential Test, the developer may be required
to make a contribution to the improvement of flood defences that would benefit both the proposed
development and the local community.
For new developments in locations without existing defences, or where the development will be
the only beneficiary from defences, the full cost of the risk management measures for the lifetime
of the assets must be funded by the developer. However, this does not mean the development is
appropriate as other policy aims must be met, i.e. the Sequential and Exception Tests as well as
the wider catchment-wide strategies set out in CFMPs, LFRMS, SMPs etc.
Where assets are in need of improvement or a scheme can be implemented to reduce flood risk,
developers should contact the Environment Agency and/or LLFA to discuss potential solutions.

7.2

Flood warning systems

The Environment Agency’s Flood Warnings Direct Service provides flood warnings, for fluvial and
tidal flooding, to homes and businesses in Flood Zones 2 and 3 via telephone, email or text. The
service is ‘opt-in’ and it is the responsibility of individuals to sign up to the free service. The
following link can be used to sign up to the service https://www.gov.uk/sign-up-for-flood-warnings.
The different levels of warning are shown in Table 7-2.
The Environment Agency also provides a Targeted Flood Warning Service (TFWS), which
provides real-time, targeted warnings to organisations covered by the Civil Contingencies Act,
including energy, transport, telecommunication, water and utility companies.
There are currently 27 Flood Alert Areas and 69 Flood Warning Areas covering properties and
businesses in East Riding. Lists and maps of the flood warning coverage is provided in Appendix
I.
Table 7-2: Flood Warning Levels
Warning Level

Symbol

Flood Alert

Description

Flooding is possible – be prepared

________________________
54

Environment Agency, June 2018 Outstrays to Skeffling Managed Realignment: June Newsletter 2018
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Warning Level

Symbol

Description

Flood Warning

Flooding is expected – immediate action is required

Severe Flood Warning

Danger to life

Source: https://flood-warning-information.service.gov.uk/warnings

7.3

Land Use Change and Cumulative Impact of Development on
Flood Risk

7.3.1

Impact of land use change

Land use and land management affects how rainwater runs off an area into ditches, drains,
streams and rivers. A change in land use or management therefore has the potential to affect
frequency and extent of flooding. This may initially be at a local scale but the impacts may
propagate downstream and influence flooding at the catchment scale.
The development of previously rural land increases the amount of impermeable surface which,
without appropriate mitigation measures, increases the amount of surface runoff during rainfall
events.
Development may also result in the loss of floodplain storage and adversely impact flood risk
downstream or on neighbouring land. For example, a change in a building footprint may affect
the ability of the floodplain to store or convey water, or raising of land levels above the existing
floodplain ground level could reduce conveyance and storage in the floodplain and adversely
impact flood risk downstream or on neighbouring land. Further information on floodplain
compensation is provided in Table 8-3.
It is important that development follows advice provided by the Environment Agency and LLFA to
mitigate against an increase in runoff through the application of appropriate mitigation measures.
The East Riding FRMPs include information on areas that are at risk from fluvial and / or surface
water flooding, and which may be vulnerable to a change in land use increasing impermeable
areas or reducing flood storage or conveyance. The FRMP technical studies for East Riding are
now complete and the Council will be publishing the results in due course. Updates on the
preparation
and
publication
of
these
reports
are
provided
at
http://www2.eastriding.gov.uk/council/plans-and-policies/other-plans-and-policies-information/floodrisk/local-flood-risk-management-strategy/
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The Kingston upon Hull and Haltemprice FRMP highlights a number of key flood risk issues in the
catchment. These issues could be sensitive to land use change.


Fluvial flood risk is associated with a complex network of land drains and ditches that are
largely man-made and interact with the public sewer system. The management of water
levels in these watercourses and public sewers relies on artificial pumping. New
development and increases in impermeable areas could lead to an increase in the load on
these systems.



The development of some sites in the Local Plan depends on the completion of major FAS
or other suitable measures brought forward alongside the development to ensure the new
dwellings will not be at risk of surface water flooding. This suggests that the addition of
new development has the potential to exacerbate the flood risk issues in the area unless
mitigation measures are put in place.



The risk of flooding from all sources is expected to increase in the future; therefore any
new development not only needs to ensure it does not increase the current level of risk but
also ensure it does not increase future flood risk.

7.3.2

Cross-boundary considerations

River catchment boundaries rarely coincide with local planning authority boundaries. Where
catchments cross local authority boundaries it is important that planning decisions consider not
just the local affect but also the affect in adjoining local authorities. East Riding of Yorkshire has
boundaries with seven local planning authorities, and surrounds the City of Hull entirely. The City
of Hull is largely at risk of flooding and future development in East Riding could add to that risk if
not carefully managed. East Riding and City of Hull Councils are currently working in partnership
to investigate and implement solutions to reduce the risk of flooding to both local authority areas.
Consultation with Hull City Council during the preparation of this SFRA highlighted the Haltemprice
and areas to the East of Hull which connect to the sewer system discharging at Saltend as an
area where additional development has the potential to increase flood risk downstream.
Hull City Council, with Yorkshire Water, are preparing a joint supplementary planning document
to agree a consistent discharge rate into sewers from new development.

7.3.3

Cumulative impact of development

The revised NPPF (2018) paragraph 156 states that
“strategic policies should consider cumulative impacts in, or affecting, local areas susceptible to
flooding…”
Whilst individual small developments may have little or no impact on flood risk, the cumulative
impact of minor development has the potential for a large effect on flood risk due to loss of storage
and increase in runoff from impermeable surfaces. As such, FRAs supporting minor development
should include evidence to show the cumulative effect of development, including both past and
future planned development, has been considered and that appropriate mitigation measures will
be implemented to ensure no increase in flood risk occurs.
Under the NPPF requirement strategic policies relating to drainage management and SuDS
should be robust to ensure developers have an appropriate surface water drainage strategy and
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SuDS in place to ensure there is no increase in surface water flood risk as a result of increased
runoff from impermeable surfaces.
When considering the cumulative impact of development, the impact on sewer capacity should
also be considered. Years of cumulative development has taken place without sewer capacity
improvements causing increasing pressure on the sewerage network. Therefore, sewer capacity
checks may be required as part of drainage assessments supporting development.
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8

Information for Planning

8.1

Guidance on applying the Sequential Test

The SFRA flood maps in Appendices C to F provide an overview of the spatial variation in flood
risk from all sources throughout East Riding. A sequential approach should be adopted when
considering where land should be allocated for future development and this is described in the
following sections. The SFRA maps should be used to inform this sequential approach.

8.1.1

What is the Sequential Test?

Paragraph 158 of the revised NPPF describes how the aim of the Sequential Test is
“to steer new development to areas with the lowest risk of flooding. Development should not be
allocated or permitted if there are reasonably available sites appropriate for the proposed
development in areas with a lower risk of flooding. The strategic flood risk assessment will provide
the basis for applying this test. The sequential approach should be used in areas known to be at
risk now or in the future from any form of flooding”.
The aim is to steer new development to Flood Zone 1. Where there are no reasonably available
sites in Flood Zone 1, local planning authorities in their decision making should take into account
the flood risk vulnerability of land uses (Table 8-1) and consider reasonably available sites in Flood
Zone 2, applying the Exception Test if required (Table 8-2). Only where there are no reasonably
available sites in Flood Zones 1 or 2 should the suitability of sites in Flood Zone 3 be considered,
taking into account the flood risk vulnerability of land uses and applying the Exception Test if
required.
Figure 8-1: Order of Flood Zone Preference for Location of Development
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The Sequential Test is also required if evidence suggests there may be flooding issues in the
future due to climate change, or if the area may be at risk of flooding from sources other than
fluvial and tidal, such as surface water, groundwater, sewers or artificial sources.
Some developments may contain different element of vulnerability; the highest vulnerability
category should be used when applying the Sequential Test, unless the development can be
considered in its component parts.
Table 8-1: Flood risk vulnerability classification
PPG Table 2: Flood risk vulnerability classification
Essential
infrastructure





Highly vulnerable







More vulnerable








Less vulnerable










Essential transport infrastructure (including mass evacuation routes) which has to cross the
area at risk.
Essential utility infrastructure which has to be located in a flood risk area for operational
reasons, including electricity generating power stations and grid and primary substations;
and water treatment works that need to remain operational in times of flood.
Wind turbines.
Police and ambulance stations; fire stations and command centres; telecommunications
installations required to be operational during flooding.
Emergency dispersal points.
Basement dwellings.
Caravans, mobile homes and park homes intended for permanent residential use.
Installations requiring hazardous substances consent.
Hospitals
Residential institutions such as residential care homes, children’s homes, social services
homes, prisons and hostels.
Buildings used for dwelling houses, student halls of residence, drinking establishments,
nightclubs and hotels.
Non–residential uses for health services, nurseries and educational establishments.
Landfill* and sites used for waste management facilities for hazardous waste.
Sites used for holiday or short-let caravans and camping, subject to a specific warning and
evacuation plan.
Police, ambulance and fire stations which are not required to be operational during flooding.
Buildings used for shops; financial, professional and other services; restaurants, cafes and
hot food takeaways; offices; general industry, storage and distribution; non-residential
institutions not included in the ‘more vulnerable’ class; and assembly and leisure.
Land and buildings used for agriculture and forestry.
Waste treatment (except landfill, as defined in Schedule 10 of the Environmental Permitting
England and Wales Regulations 2010, and hazardous waste facilities).
Minerals working and processing (except for sand and gravel working).
Water treatment works which do not need to remain operational during times of flood.
Sewage treatment works, if adequate measures to control pollution and manage sewage
during flooding events are in place.
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PPG Table 2: Flood risk vulnerability classification
Water-compatible
development














Flood control infrastructure.
Water transmission infrastructure and pumping stations.
Sewage transmission infrastructure and pumping stations.
Sand and gravel working.
Docks, marinas and wharves.
Navigation facilities.
Ministry of Defence installations.
Ship building, repairing and dismantling, dockside fish processing and refrigeration and
compatible activities requiring a waterside location.
Water-based recreation (excluding sleeping accommodation).
Lifeguard and coastguard stations.
Amenity open space, nature conservation and biodiversity, outdoor sports and recreation
and essential facilities such as changing rooms.
Essential ancillary sleeping or residential accommodation for staff required by uses in this
category, subject to a specific warning and evacuation plan.

Table 8-2: Flood risk vulnerability and flood zone compatibility
PPG Table 3: Flood Risk Vulnerability and flood zone ‘compatibility’
Essential
Infrastructure

Highly
Vulnerable

More
Vulnerable

Less
Vulnerable

Water
Compatible

1











2



Exception Test
required







3a

Exception Test
required*

✗

Exception Test
required





3b

Exception Test
required**

✗

✗

✗

**


✗

Development is appropriate
Development should not be permitted

*

In Flood Zone 3a, essential infrastructure should be designed and constructed to remain operational and safe
in times of flood
In Flood Zone 3b, essential infrastructure that has to be there and has passed the Exception Test, and water
compatible uses, should be designed and constructed to

Remain operational and safe for users during times of flood

Result in no net loss of floodplain storage

Not impede water flows and not increase flood risk elsewhere

**

When does the Sequential Test not need to be applied?
The Sequential Test does not need to be applied for individual developments on sites that have
been allocated in development plans through the sequential test, or for applications for minor
development or change of use (except for a change of use to a caravan, camping or chalet site,
or to a mobile home or park home site).
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It is also not normally necessary to apply the Sequential Test to development proposals in Flood
Zone 1 unless evidence suggests there may be flooding issues in the future, or if the area may be
at risk of flooding from sources other than fluvial and tidal, such as surface water, groundwater,
sewers or artificial sources.
Definition of Minor Development
In relation to flood risk, minor development means:


Minor non-residential extensions: industrial/commercial/leisure etc extensions with a
footprint less than 250 square metres



Alterations: development that does no increase the size of buildings e.g. alterations to
external appearance



Householder development: for example, sheds, garages, games rooms etc within the
curtilage of the existing dwelling, in addition to physical extension to the existing dwelling
itself. This definition excludes any proposed development that would create a separate
dwelling within the curtilage of the existing dwelling e.g. subdivision of houses into flats

Information in the SFRA to support application of the Sequential Test
The SFRA flood risk mapping should be used to identify where the Sequential Test needs to be
applied. Appendix J provides information to show the order of preference for development
locations in East Riding in relation to flood risk. Any proposed development needs to undergo the
Sequential Test, unless it falls under one of the circumstances listed above.

8.1.2

Applying the Sequential Test to the local plan?

When allocating sites for development, it is acknowledged that flood risk information must be
considered alongside other spatial planning issues such as transport, housing, economic growth,
natural resources, regeneration, biodiversity, the historic environment and management of other
hazards.
ERYC will need to sequentially test all reasonably available sites and promote sites based on
those at least risk of flooding and appropriate land uses. The test should include all sources of
flooding. Where development can be allocated in Flood Zone 1, the risk from other sources of
flooding should be considered and development directed to areas of lower risk from these other
sources.
Figure 8-2 shows how the Sequential Test should be applied for Local Plan preparation as set out
in PPG Paragraph 030: Diagram 2.
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Figure 8-2: PPG Diagram 2 - Application of Sequential Test for Local Plan preparation

* Other sources of flooding also need to be
considered
** PPG Table 3
PPG Tables 1 & 2
PPG Tables 1, 2 & 3

8.1.3

Applying the Sequential Test to Individual Planning Applications

For individual sites where there has been no sequential testing in the local plan, or where the use
of the site being proposed is not in accordance with the local plan, the area to apply the Sequential
Test across will be defined by local circumstances relating to the catchment area for the type of
development proposed. Likewise, when applying the Sequential Test, a pragmatic approach on
the availability of alternatives should be taken.
The Test needs to include all sources of flooding. If the development is in Flood Zone 1, but
evidence shows there is a risk from other sources the Test should be undertaken to determine if
any reasonable alternative sites are available that are at a lower risk from these other sources.
ERYC, with advice from the Environment Agency when appropriate, are responsible for deciding
whether an application has passed the Sequential Test.

8.2

Guidance on applying the Exception Test

If, following satisfactory application of the Sequential Test, it is not possible, consistent with
wider sustainability objectives, for development to be located in zones with a lower probability of
flooding, the Exception Test can be applied, if appropriate. Table 8-2 shows where the
Exception Test is required.
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8.2.1

What is required to pass the Exception Test?

For the Exception Test to be passed the following criteria must be met:


Part 1: it must be demonstrated that the development provides wider sustainability benefits
to the community that outweigh the flood risk, informed by a SFRA where one has been
prepared; and



Part 2: a site-specific flood risk assessment must demonstrate that the development will
be safe for its lifetime taking account of the vulnerability of its users, without increasing
flood risk elsewhere and, where possible, will reduce flood risk overall.

Both elements of the test will have to be passed for development to be allocated or permitted, and
the test should not be undertaken until the Sequential Test has been carried out.
Figure 8-3 shows how the Exception Test should be applied for Local Plan preparation as set out
in PPG Paragraph 027: Diagram 3.
Part 1
Using the sustainability objectives set out in the Local Plan’s Sustainability Appraisal, the
proposed development should be assessed to determine whether it may provide wider
sustainability benefits to the community and if these benefits weighed against the issues of located
development in a flood risk area. If a proposed site is not capable of demonstrating sustainability
benefits, the Council should consider whether planning conditions and/or planning obligations
could make it do so. If this is not possible then the site has not passed the Exception Test and
should not be allocated.
Part 2
The second part of the Exception Test relates to the ‘safety’ of the development across its lifetime.
Planners should use their knowledge of their locality to assess the likely lifetime of a development.
The normal lifetime for a residential development is a minimum of 100years, unless there is
specific justification for considering a shorter period. The lifetime of a non-residential development
depends on the characteristics of that development. Planners should use their experience within
their locality and developers will be expected to justify why they have adopted a given lifetime.
When considering safety, specific local circumstances need to be taken into account, including:


the characteristics of a possible flood event, e.g. the type and source of flooding and
frequency, depth, velocity and speed of onset;



the safety of people within a building as it floods, as well as people around a building and
in adjacent areas. This includes the ability of residents and users to safely access and exit
a building during a design flood and to evacuate before an extreme flood;



access and egress for emergency services;



the structural safety of buildings; and



the impact of a flood on the essential services provided to a development.

Page 95 of 127

Figure 8-3: PPG Diagram 3 - Application of Exception Test for Local Plan preparation and Individual sites

8.3

Site-specific Flood Risk Assessment Guidance

All development applications should consider the need for a further, more detailed, assessment
of flood risk. The SFRA flood risk maps summarise the risk of flooding from all sources and should
be used to trigger a more detailed assessment of flood risk related issues within a site.
Failure to adequately consider flood risk in development proposals can have implications for the
planning and development processes as well as on residents of new or existing developments.
However, if adequately understood, flood risk can be managed through positive planning, location
and designing of developments. The understanding of flood risk needs to consider flood risks to
the development as well as the potential impact of the development on flood risk.
The information presented in this Level 1 SFRA and appendices presents sufficient information to
assist ERYC to apply the Sequential Test and identify where the Exception test may be required.
This Level 1 SFRA has used best available information at the time of preparation; however, more
detailed information of flood risk may be available through Level 2 SFRAs as well as through the
production of site specific FRAs.
It is also important to recognise that Environment Agency Flood Zones are not defined for all
watercourses. Catchments with an area less than 3km2 are typically omitted from the Flood
Zones. Therefore, there will be some locations in proximity to a watercourse that are shown to be
in Flood Zone 1 with no fluvial flood risk. Any development proposals in these locations will need
to investigate flood risk from the watercourse in more detail to ensure development is appropriate
in the area. These are areas on the flood zones maps where a watercourse is shown on Ordnance
Survey mapping but no flood zones exist.
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Site-specific FRAs are used to support planning applications, when required, and assess the flood
risk posed to proposed developments and to ensure, where required, suitable mitigation measures
are included in the development proposal.

8.3.1

When are Site Specific Flood Risk Assessments Required?

In accordance with NPPF, footnote 50, site specific FRAs should be provided for


All development in Flood Zone 2 and 3



In Flood Zone 1


Sites of 1 hectare or more



Land which has been identified by the Environment Agency as having critical drainage
problems (note: East Riding has no areas identified by the Environment Agency as
having critical drainage problems at present)



Land identified in a strategic flood risk assessment as being at increased flood risk in
future



Land that may be subject to other sources of flooding, where its development would
introduce a more vulnerable use.

Appendix K shows the area in which site-specific FRAs are required.

Failure to supply adequate detailed information could result in the application being invalid on
receipt or will likely result in an objection.

8.3.2

Site Specific Flood Risk Assessment Requirements

Where a FRA is required as part of a planning application, it is necessary for developers to prepare
a document to the satisfaction of the decision maker (ERYC) who will seek the advice of the
Environment Agency and the LLFA when required. Applicants are encouraged to demonstrate
their proposal will deliver a betterment in flood risk, taking into account paragraph 163 of the NPPF
and, as a minimum, ensure that flood risk is not increased elsewhere.
Site specific FRAs should be proportionate to the degree of flood risk, as well as appropriate to
the scale, nature and location of development. They should consider all sources of flooding, as
well as the vulnerability to flood risk over the development’s lifetime, including the potential impact
of climate change. Where flood defences, both formal and informal, are within the proximity of the
site, the residual risk to the site should also be assessed.
A template for site specific flood risk assessments is provided in Appendix L.
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Table 8-3 sets out flood risk spatial planning and development management recommendations
that should be used by planners and developers.
Tidal Flood Zone 3a
Development in Hedon and Goole should refer to the relevant Level 2 SFRA. The table in the
Level 2 SFRAs provides development management recommendations for development within
tidal Flood Zone 3a.
Outside of Hedon and Goole large areas of East Riding are affected by tidal flood risk, and
these should refer to Table 8.3 within this Level 1 SFRA. Development in tidally dominated
areas covered by the Level 1 SFRA will need to assess the risks in the event of an overtopping
of the flood defences, or a failure of the flood defences (e.g. breach) over the lifetime of the
development. Where this information is not available, developers will be expected to undertake
an appropriate assessment commensurate with the scale and nature of the development. This
assessment will need to take account of any planned flood risk interventions, where these are
known.

Ouse and Humber IDB are preparing a standing advice form and guidance to assist developers
in providing the Drainage Board with adequate information to comment on planning applications
within its district/catchment area. Whilst there is no statutory requirement to complete the form or
provide the supporting information set out in the standing advice, it is strongly recommended the
information is provided to support any application. Failure to provide the information will likely
result in the Board objecting to the application on the grounds of insufficient information.
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Table 8-3: Spatial Planning and Development Management Recommendations

FLOOD ZONE
Development within Goole and Hedon should refer to the latest Level 2 SFRAs for these two areas. The Level 2 SFRAs provides additional guidance and
recommendations for these areas and these must be considered over and above the recommendations provided for the flood zones in this table.

Recommendation

Zone 3b (Functional Floodplain)

Zone 3a (High Probability)

Zone 2 (Medium Probability)

Zone 1 Low Probability

Required (unless the site falls under one of the
circumstances below).

Not required unless information shows there may
be flooding issues now or in the future (see
Sequential Test map).
If information shows the site may be at risk in the
future, the Sequential Test should be undertaken
to determine if there are more appropriate sites for
the development.

SPATIAL PLANNING RECOMMENDATIONS

Required.

Required (unless the site falls under one of the
circumstances below).

Sequential Test

Minor developments (as defined by the Planning Practice Guidance) need not undertake the Sequential Test.
Sequential Test does not need to be applied to minor developments and changes of use, except for a change of use to a caravan, camping or chalet site, or to a mobile home or park home site.
Replacement dwellings with no increase in the number of dwellings or footprint of dwellings need not undertake the Sequential Test.
Exception Test

Must be passed for Essential Infrastructure

Must be passed for More Vulnerable development
and Essential Infrastructure

Must be passed for Highly Vulnerable
development

Not required

Land Use

Should be restricted to Water Compatible
development.
Essential Infrastructure only permitted if
Exception Test is passed.

Should be restricted to Water Compatible,
Essential Infrastructure or Less Vulnerable
development.
More Vulnerable development and Essential
Infrastructure only permitted if Exception Test can
be passed.

Should be restricted to Water Compatible,
Less Vulnerable, and Essential Infrastructure
or More Vulnerable development.
Highly Vulnerable only permitted if Exception
test can be passed.

All allowed.

Development free buffer zones around watercourses should be provided according to the following risk management authority by-laws. Buffer zones should be free of buildings and structures, trees,
shrubs, willow or similar growth.
Buffer Zone



Environment Agency: Works in, over, under or within a ‘Main River.’ (as shown on maps in Appendix D), and within 8metres of ‘Main Rivers’ (or flood defence where present), will require an
Environmental Permit from the Environment Agency. This buffer zone increases to 16metres on tidal ‘Main Rivers’ and from sea defences. There must be no new development in these areas.



IDBs: with the exception of Thorntree IDB, IDBs in East Riding require a minimum 9 metre wide buffer zone around IDB and ordinary watercourses.



Thorntree IDB: 6 metre wide buffer zone around IDB watercourses.

Where developments contain different elements of vulnerability, the highest vulnerability category should be used, unless the development is considered in its component parts.

Important Considerations

Essential Infrastructure that has to be in Zone
3b and has passed the Exception Test, and
Water Compatible development should


be designed and constructed to remain
operation and safe for users in times of
flood.



Result in no net loss of floodplain.



Not impede water flows and not increase
flood risk elsewhere.

Essential Infrastructure should be designed and
constructed to remain operation and safe in times
of flood.

As flows increase in the future there is a
chance that areas that are currently in Flood
Zone 2 could become Flood Zone 3 as a result
of climate change. Plan makers should take
climate change into account when applying the
sequential approach to site selection.

Sites in Zone 1 may be at risk from other sources
of flooding e.g. surface water, groundwater, and
artificial sources. The Local Planning Authority
should assess this risk as provide an explanation
of how the risk will be addressed/managed.
Flood Zones do not normally include risk from
watercourses with a catchment area less than
3km2. Risk from these watercourses will need to
be considered as part of a detailed FRA. These
are areas on the flood zones maps where a
watercourse is shown on Ordnance Survey
mapping but no flood zones exist.
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FLOOD ZONE
Development within Goole and Hedon should refer to the latest Level 2 SFRAs for these two areas. The Level 2 SFRAs provides additional guidance and
recommendations for these areas and these must be considered over and above the recommendations provided for the flood zones in this table.

Recommendation

Zone 3b (Functional Floodplain)

Zone 3a (High Probability)

Zone 2 (Medium Probability)

Zone 1 Low Probability

Required (unless the site falls under one of the
circumstances below).

Not required unless information shows there may
be flooding issues now or in the future from any
source.
The Level 1 SFRA climate change maps should
be used as a starting point to identify areas that
may be at risk from fluvial or tidal flooding in the
future.
If information shows the site may be at risk in the
future, the Sequential Test should be undertaken
to determine if there are more appropriate sites for
the development.

DEVELOPMENT MANAGEMENT RECOMMENDATIONS

Required.

Required (unless the site falls under one of the
circumstances below).

Sequential Test

Need not apply if the site is allocated in the Local Plan unless the proposal is for a use for which the site was not allocated for or if evidence suggests the level of flood risk has increased since the site was
allocated.
Minor developments (as defined by the Planning Practice Guidance) need not undertake the Sequential Test.
Sequential Test does not need to be applied to minor developments and changes of use, except for a change of use to a caravan, camping or chalet site, or to a mobile home or park home site.
Replacement dwellings with no increase in the number of dwellings or footprint of dwellings need not undertake the Sequential Test.
Required, including minor development and
change of use.

Required – including minor development and
change of use.

Required – including minor development and
change of use

Required for sites greater than 1 ha in area.
Required for sites where they could be affected by
other sources of flooding other than rivers and
sea.

Consider it Environment Agency National Flood Risk Standing Advice applies.

Detailed FRA

An assessment of the residual risk of flooding will be required for FRAs where sites are protected by flood defences
Applicants are encouraged to demonstrate their proposal will deliver a positive reduction in flood risk overall. If this is not possible then consideration needs to be given to whether a contribution to flood
risk management infrastructure may be appropriate.
The FRA should specify whether the site is in an area of surface water or groundwater risk and, if so, provide an explanation of how the risk will be addressed.

Finished Floor Level

To be agreed on a site by site basis.

Finished floor levels to be set at 600mm above
average site level or adjacent road frontage level,
‘design flood’ level or maximum historic flood level
(if available), whichever is higher.
An additional 300mm flood proofing should also
be provided. (Road frontage level defined as the
average between the gutter and the crown of the
road).

Finished floor levels to be set at 300mm above
average site level or adjacent road frontage
level, ‘design flood’ level or maximum historic
flood level (if available), whichever is higher.
An additional 300mm flood proofing should
also be provided. (Road frontage level defined
as the average between the gutter and the
crown of the road).

No minimum level stipulated however this should
be informed by the site specific Flood Risk
Assessment, considering the predicted impacts of
climate change and other sources of flooding.
Where not specified, Finished Floor Levels should
be raised 150mm above average ground levels or
adjacent road frontage (whichever is highest),
providing a nominal level of protection.
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FLOOD ZONE

Recommendation

Development within Goole and Hedon should refer to the latest Level 2 SFRAs for these two areas. The Level 2 SFRAs provides additional guidance and
recommendations for these areas and these must be considered over and above the recommendations provided for the flood zones in this table.
Zone 3b (Functional Floodplain)

Access and Egress

This zone is restricted to Water Compatible
development Essential Infrastructure.
Essential Infrastructure will only be permitted if
the Exception Test is passed.
In the event either of the above are permitted,
then the availability of safe access and egress
will need to be demonstrated.

Zone 3a (High Probability)

Zone 2 (Medium Probability)

Flood access and egress routes should allow occupants to safely access and exit their property in
design flood conditions over the lifetime of the development. Vehicular access for emergency
services to safely reach the development will also normally be required.
Wherever possible, safe access routes should be provided that are located above design flood
levels and avoid flow paths. Where this is not possible, limited depths of flooding may be
acceptable, providing the proposed access is designed with appropriate signage etc to make it safe.
The acceptable flood depth for safe access will vary depending on flood velocities and the risk of
debris within the flood water55.
In areas protected by defences, a safe refuge should be available on an upper floor to provide an
immediate route of escape in the event of a defence breach.
Evacuation routes should not direct evacuees to ‘dry islands’ i.e. dry areas completely surrounded
by flood water.

Zone 1 Low Probability

No restrictions stipulated by PPG. However, other
sources of flooding should also be considered
when looking at access and egress.

Separate dwellings at basement level are not
permitted.
Where a basement would form part of a dwelling
split over 2 storeys, basements may be
acceptable providing
Basements



the access point is above the 1% AEP fluvial
or 0.5% AEP tidal events plus climate
change (whichever is greater).



there must be no sleeping accommodation in
the basement.

Basements not permitted.

Where a basement would form part of a dwelling split over 2 storeys, basements may be acceptable
providing the access point is above the 1% AEP fluvial or 0.5% AEP tidal events plus climate
change (whichever is greater).
The basements must be appropriately flood resistant to prevent ingress of water through floors and
walls.

the basement must be appropriately flood
resistant to prevent ingress of water through
floors and walls.
This also applies to Changes of Use.


Surface water drainage assessment needed.

Surface Water and Site Drainage

Cumulative Impact of Development

Surface water drainage assessment needed.

Surface water drainage assessment needed.

Surface water drainage assessment .

Surface water drainage assessments need to report into how surface water affects a site and the surrounding area. They should also include information on what effect the development will have on
surface water flood risk and outline measures the developer will need to take so that runoff rates will meet local and national guidance. For Greenfield developments, the peak runoff rate to any highway,
drain, sewer or surface water body for the 1 in 1 year rainfall event and the 1% AEP rainfall event should never exceed the peak greenfield runoff rate for the same development. From previously
developed sites a minimum of 30% reduction in the existing discharge rate will be required along with sufficient proof that flood risk will not be increased by the proposed discharge. If the LLFA consider
that an unacceptable flood risk may result from the calculated brownfield runoff rate then a reduced discharge rate will be imposed on, or agreed with, the developer.
Detailed Standing Advice on surface water drainage is available on the Council’s website – East Riding of Yorkshire Council Sustainable Drainage Systems & Surface Water Drainage Requirements For
New Development: Combined Planning Note and Standing Advice (September 2016).
SuDS should be implemented on all sites unless it is demonstrated that they are not practicable.
Any SuDS design should take due account of groundwater and geological conditions.
Development, including minor development, proposed in areas of past and planned future development, should consider the cumulative impact of the development as part of site-specific FRAs and
drainage strategies.
The cumulative impact assessment should also consider the effect of the development on sewerage capacity.

________________________
55

Flood Risk and Coastal Change: paragraph 039. Reference ID: 7-039-20140306
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FLOOD ZONE
Development within Goole and Hedon should refer to the latest Level 2 SFRAs for these two areas. The Level 2 SFRAs provides additional guidance and
recommendations for these areas and these must be considered over and above the recommendations provided for the flood zones in this table.

Recommendation

Zone 3b (Functional Floodplain)

Zone 3a (High Probability)

Zone 2 (Medium Probability)

Zone 1 Low Probability

Development free buffer zones around watercourses should be provided according to the following risk management authority by-laws. Buffer zones should be free of buildings and structures, trees,
shrubs, willow or similar growth.
Buffer Zone

Compensatory storage



Environment Agency: Works in, over, under or within a ‘Main River.’ (as shown on maps in Appendix D), and within 8metres of ‘Main Rivers’ (or flood defence where present), will require an
Environmental Permit from the Environment Agency. This buffer zone increases to 16metres on tidal ‘Main Rivers’ and from sea defences. There must be no new development in these areas.



IDBs: with the exception of Thorntree IDB, IDBs in East Riding require a minimum 9 metre wide buffer zone around IDB and ordinary watercourses.



Thorntree IDB: 6 metre wide buffer zone around IDB watercourses.

Where proposed development will result in a reduction in the total volume of flood storage, developers should provide compensatory storage. The
compensatory flood storage should be provided within areas currently outside of Flood Zones 3b, 3a and 2, flood water must be able to flow in and out
unaided, and must be provided on a level for level, volume for volume basis within the site boundary. The compensation should be considered in the
context of the 1% AEP flood level and include an allowance for climate change. If the land is not inside the site boundary, the compensatory storage
should be in the immediate vicinity of the site and under the developer’s ownership/control.
All proposed compensatory storage should be supported by a site specific FRA which needs to demonstrate there is no loss of flood storage capacity,
no subsequent effect on flood risk elsewhere, and must include details of an appropriate maintenance regime to ensure it continues to function
throughout the lifetime of the development.
Guidance on how to address storage is provided in Appendix A3 of the CIRIA publication C624.
Compensatory storage areas should be included within the Functional Floodplain layer to protect the land against any development in the future.

An assessment of ‘Other sources of flooding’ risk
should consider the implications of flood risk on
others, and the need for floodplain compensation.
A starting point for this assessment should be the
‘design flood event.’ Appropriate allowances should
be incorporated for assessing climate change.
Developments would not normally be required to
compensate for groundwater, or artificial source of
flooding, however this should be confirmed with the
relevant risk management authority.

In areas where floodplain compensation is necessary but cannot be provided in line with the guidance (e.g. because the site is entirely within Flood Zone 3, or other restrictions), a pragmatic approach to
providing compensatory storage will be considered if appropriate. In these circumstances, the relevant risk management authorities should be contacted early (e.g. pre-application stage).
Where there are multiple sources of flood risk, each individual source should be considered; and ensuring that the overall scheme does not increase the risk of flooding onsite or to others.
If modifying ground levels to raise the land above the required flood level is proposed care must be
taken to ensure there is no subsequent effect on flood risk elsewhere and compensatory storage
should be provided within areas that currently lie outside of Flood Zones 2 and 3 to ensure.
compensation is provided on a ‘level for level’ and ‘volume for volume’ basis, without affecting flood
flow routes. All proposals should be supported by a detailed site specific flood risk assessment.
The FRA should also show that raising of ground levels will not cause increased ponding or build-up
of surface water on third party land or property, including those in Flood Zone 1.
The raising of ground levels may also affect the residual flood risks to others (e.g. by redirecting
flow). In these cases, the FRA must demonstrate that residual flood risks to others is not significantly
increased (e.g. by increasing the predicted flood hazard or speed of onset).

Raising of ground levels

Raising of ground levels should not be
permitted in this Zone.

Flood Resistance

Flood resistance involves measures designed to keep flood water out of properties and businesses where the predicted flood depths are expected to
be less than 0.6 metres (or 600mm). These should ideally be passive. Active resistance measures must be accompanied by a demonstration that
equivalent passive resistance measures cannot be achieved and where a plan exists that ensures these measures are effective and can be
implemented prior to the onset of flooding.
In cases where flood risk remains to a development, for example residual risk, additional measures can be implemented to reduce damage. These
measures should not be relied upon as an appropriate mitigation measure and their effectiveness is often reliant on a reliable forecasting and warning
system to ensure measures are deployed in time.

Any alteration of ground levels should not cause
increased ponding or build-up of surface water on
third party land or property.

-
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FLOOD ZONE
Development within Goole and Hedon should refer to the latest Level 2 SFRAs for these two areas. The Level 2 SFRAs provides additional guidance and
recommendations for these areas and these must be considered over and above the recommendations provided for the flood zones in this table.

Recommendation

Zone 3b (Functional Floodplain)

Zone 3a (High Probability)

Zone 2 (Medium Probability)

Zone 1 Low Probability

Flood resilience involves measures designed to reduce the impact of water once it enters property. Buildings can be designed and constructed to accept that water will enter the building itself, by aiming
to reduce the impact of water entering to avoid permanent damage, maintain structural integrity and allow easy drying and cleaning. This allows faster re-occupancy of the building after the flood event.
Examples of resilience measures include:
Flood Resilience



Use of water-resistant materials



Installation of electrical circuitry at higher levels


Use of non-return valves to prevent waste water pushing up through plugs or lavatories
Further information can be found in the publication Improving the Flood Performance of New Buildings: Flood Resilient Construction (2007)56
The proposed development must not result in an increase in flood risk to neighbouring properties and communities downstream.
Other

Sites may be at risk from multiple sources of flooding. These risks should be considered both independently and cumulatively to ensure that this will not increase flood risk elsewhere.
‘Other sources’ of flood risk include those listed in the Flood Risk Guidance Note (dated October 2017) Sections 1.7 to 1.13 and those shown in Appendix D (Surface Water maps), Appendix E (Flood Risk
from Groundwater) and Appendix F (Canals & Reservoirs).

________________________
56

Environment Agency and Department for Communities and Local Government, May 2007. Improving the flood performance of new buildings: flood resilient construction
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8.4

Drainage and Sustainable Drainage Systems

8.4.1

Background

Traditionally developments have used piped drainage systems to manage surface water and
convey it away from developed areas as quickly as possible. These systems usually connect to
the public sewer system for treatment and / or discharge into local watercourses. The resulting
alteration of natural drainage processes can potentially impact on downstream areas by increasing
flood risk and reducing water quality.
As development progresses or urban areas expand, the drainage systems can become
inadequate for the volumes and rates of surface water they receive, resulting in increased flood
risk and / or pollution of watercourses. Connected to this, the implications of climate change on
rainfall intensities is predicted to result in piped systems responding more quickly to rainfall events
causing more frequent surcharging.
SuDS are the preferred method for reducing the volume and / or rate of water entering
watercourses and the sewer system from development.

8.4.2

What are Sustainable Drainage Systems (SuDS)?

SuDS are a varied collection of techniques designed to manage surface water in a sustainable
manner. SuDS achieve this by seeking to manage surface water as close to its source as possible
and by mimicking the surface water flow regime present on a site prior to development. Typically
this approach involves a move away from conventional piped systems to softer engineering
solutions inspired by natural drainage processes. The variety and flexibility of SuDS means they
can be retrofitted to existing development as well as in most new developments.
For SuDS to be fully sustainable they should seek to comply with the key SuDS principles as set
out in Figure 8-4.
Figure 8-4: Four Principles of SuDS Design
(Source: The SuDS Manual C753 Ciria (2015)
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There are many different components of SuDS. The suitability of a component will be dictated by
a number of factors including the proposed development and site conditions e.g. available space,
local geology and infiltration rates, groundwater levels etc).
Ideally, SUDS should be incorporated early in the planning process for ease and costeffectiveness.
In accordance with PPG paragraph 80, all planning applications must follow the hierarchy for
discharge destinations.
1) Into the ground (infiltration)
2) To a surface water body
3) To a surface water sewer, highway drain, or another drainage system
4) To a combined sewer
Where it is not possible to achieve the first hierarchy, discharge through the ground, applicants
must demonstrate in sequence why the subsequent discharge destinations were selected. Table
8-4 sets out a variety of example components.
Table 8-4: Different Types of SuDS Components
SuDS Approach

Source Control

Ponds / Wetlands /
Detention basins

Technique

Description

Green Roofs

Vegetated roofs that reduce the rate and volume of
runoff and remove pollution

Rainwater Harvesting

The collection and storage of rainwater for re-use on
site

Permeable Pavement

Permeable surfaces that allow rainwater to pass
through into the ground beneath

Pond / Wetland
Detention Basin
Infiltration Trenches / Basins
Soakaways

Infiltration

Areas set aside with the purpose of storing surface
runoff
Structures set below the surface to promote the
infiltration of surface water

Bioretention / Filter Strips

Vegetated areas that collect and treat water before it is
discharged (either directly into the ground or via a piped
system)

Open Channels

Swales

Shallow, vegetated channels that retain water.

Retention

Underground Storage /
Oversized Pipes

These options should only be considered when no
other option is suitable.

Note: Internal Drainage Boards do not to favour infiltration methods because ground conditions
and seasonal variation in groundwater levels within the internal drainage district are not conductive
to this method. However, other risk management authorities require this method to be tested.
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8.4.3

SuDS Policies

As of 6th April 2015, SuDS are a material planning consideration for major development, where
major developments are defined as:
a) Winning and working of minerals or the use of land for mineral-working deposits;
b) Waste development;
c) The provision of dwelling houses where:
i.

The number of dwelling houses to provided is 10 or more; or

ii.

The development is to be carried out on a site having an area of 0.5 hectares or
more and it is not known whether the development falls under c i

d) The provision of a building or buildings where the floor space to be created by the
development is 1,000 square metres or more; or
e) Development carried out on a site having an area of one hectare or more
As a result, the inclusion of SuDS designs is required with all Major Development planning
applications. Full planning applications are required to be accompanied by a detailed SuDS
drainage design.
Following the 2015 changes within NPPF, and in line with paragraph 165 of the NPPF (2018),
sustainable drainage systems for major developments should


Take account of advice from the LLFA



Have appropriate proposed minimum operational standards;



Have maintenance arrangements in place to ensure an acceptable standard of operation
for the lifetime of the development; and



Where possible, provide multifunctional benefits.

As LLFA, ERYC is a statutory consultee on all major planning applications and is required to
assess major development planning applications to ensure an appropriate level of technical
compliance with the minimum design requirements.

Non-statutory Standards for Sustainable Drainage Systems (Defra 2015)
This provides the current benchmark for designing SuDS and should be used in conjunction with
the NPPF and PPG. The Standards cover the following:


Flood risk outside the development



Peak flow control



Volume control



Flood risk within the development
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Structural integrity



Designing for maintenance considerations



Construction

East Riding of Yorkshire Sustainable Drainage Systems (SuDS) & Surface Water Drainage
Requirements for New Development: Design and Maintenance: Combined Planning Note
and Standing Advice (2016)
ERYC (as the LLFA and LPA) have prepared a combined planning note and standing advice on
SuDS and surface water drainage requirements. The note is intended to provide assistance to
developers when preparing applications for full planning permission and reserved matters for
major development, in respect of SuDS and surface water drainage design. The guidance is split
into two parts
1) Standing advice on the design of surface water drainage and SuDS systems for major
developments, including advice on how to apply the Non-statutory standards for
Sustainable Drainage Systems within East Riding.
2) The Council’s preferred hierarchical approach for the ongoing maintenance of surface
water drainage and SuDS apparatus over the lifetime of the development

8.4.4

Drainage Assessments

Surface water drainage assessments should be carried out to demonstrate that the proposed
development will not create an increased risk of surface water flooding to the development site
and the surrounding area. East Riding do not expect applicants to submit detailed information at
the outline planning stage. However, the Council must be satisfied that sufficient information has
been submitted to confirm that the site can be drained without increasing flood risk to the site or
elsewhere. The LLFA may request specific planning conditions in this respect.
The drainage assessment should be prepared in accordance with East Riding’s SuDS and
Surface Water Drainage Requirements guidance. Drainage assessments should include the
following information as a minimum:


A topographical survey in metres above Ordnance Survey Datum (mAOD), including
information on the total impermeable area of the site



Details of the existing drainage



The results of a Building Research Establishment Digest 365 Soakaway Design test



An accredited specification for material and methods of construction



Hydraulic calculations, including design discharge rate and volume, and peak flow control
calculations



A statement setting out clear arrangements for the ongoing maintenance regime over the
lifetime of the development.

Greater detail on these requirements can be found in the Council’s guidance note.
Applicants can make general enquiries, including pre-planning advice for surface water and flood
risk, to the LLFA on 01482 395656 or email LLFA@eastriding.gov.uk; however, the Council
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reserves the right to make a charge for specific advice. A schedule of charges is available upon
application.
Applicants should contact the statutory sewerage undertaker (generally Yorkshire Water for sites
in East Riding) to make a pre-application enquiry about any connection with public sewer
apparatus.
If the connection is to a privately owned watercourse the applicant should contact the IDB/LLFA
to establish if consent is required to comply with the Land Drainage Act 1991 or local bylaws. The
applicant may also require the approval of the riparian owner to discharge to the culvert or
watercourse.
Likewise, if the connection is to a Main River, the applicant should contact the Environment
Agency to comply with the Land Drainage Act 1991 or local bylaws.
Failure to supply adequate detailed information will likely result in an objection to the planning
application on the grounds of insufficient information.

8.4.5

Critical Drainage Areas and Surface Water Management Plans

Surface Water Management Plans (SWMPs) outline the preferred surface water management
strategy in a given locations. They establish a long-term action plan to management surface water
and influence future capital investment, drainage management and maintenance, spatial planning
and future development. Instead of SWMPs, the Council, as LLFA, have undertaken a number of
FRMPs (see section 2.7.4). These take a more holistic view of flood risk through integrated
modelling. They will enable to council to identify areas with critical drainage problems and develop
plans for management.
The Environment Agency have confirmed they have not identified any areas of critical drainage in
East Riding.

8.5

Emergency Planning

One of the objectives of SFRAs is to present sufficient information to inform East Riding Council
of the flood risk considerations necessary in developing and progressing flood emergency
planning.
Sir Michael Pitt’s Review of the 2007 floods recognises the ‘dedicated and quick response’ of
emergency services which prevented the worsening of many situations. However, he also
identified a number of failings and opportunities to improve our preparedness for future flood
events. In particular he advises that with ‘stronger local leadership of flood risk management,
clarification of roles, more effective co-operation between responsible organisations, better
protection of infrastructure and wiser and deeper public engagement’ the impact of flooding on
communities could be reduced.
For many of the opportunities identified by the Pitt Review to be achieved, the role local authorities
have in planning and responding to flood events must be clearly defined. To assist local
authorities in understanding their role it is essential to have a technically sound emergency plan
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in place to provide clear procedural instructions to the organisations, companies and individuals
involved and affected.
The mobilisation and organisation of the emergency planning services and supporting agencies
(for example, ERYC) can be integral to the coordinated rescue, treatment and transport of
potentially large numbers of displaced residents or casualties. Similarly, during and after a flood
event the role of the local authority can include providing transport for the evacuees and safe rest
centres in the event of homes being flooded. Further health and welfare issues are inevitable as
a result of serious flood events, which may impact on the ability of people to return to their homes
or places of business.
Whilst this SFRA is not designed to fulfil the role of providing an emergency plan, it does contain
useful information for ERYC, the Local Resilience Forum and emergency responders to assist
them in understanding their risks (direct and indirect) and begin the process of developing an
appropriate co-ordinated response.

8.5.1

Emergency Plans

With the appropriate management of flooding taking increasing importance in the planning system,
more developments will be required to ensure they appropriately manage their risks and do not
exacerbate the risks to surrounding property and residents and a consequence of development.
Whilst much of the impact of development should be mitigated through appropriate proactive
planning (through application of the Sequential Test), there will remain some developments that
will take place in areas at risk of flooding. In such circumstances, developments should be
constructed in such a way as to safeguard them and their residents from flooding. However, the
impact of the development on the ability of emergency services to maintain current standards of
service should also be considered.
Where land allocation in flood risk areas is unavoidable and flood warning is proposed to
complement other measures being utilised to minimise residual risk, the vulnerability of the
proposed new development should be considered and appropriate communication of flood
warnings established. Planners and developers need to consider the land use when proposing
new development, for example if occupiers and likely to be transient, the level of local knowledge
and level of mobility. The availability of safe access and egress routes for occupiers and
emergency services is of key importance, as is the availability of safe refuge in the event that
evacuation is not possible, for example failure of a defence with little or no warning.
East Riding of Yorkshire provide information on individual and community flood preparation and
plans on their website.
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9

Conclusions and Recommendations

9.1

Conclusions

Flood risk to East Riding comes from a variety of sources, including fluvial, tidal, surface water,
sewers and groundwater. A large proportion of the area is reliant upon flood alleviation schemes
and assets for protection against fluvial, tidal and surface water sources. These schemes include
raised flood defences as well as flood storage areas. As such, residual risk of flooding as a result
of breach or overtopping of these defences remains, as well as a risk of flooding from other
watercourses that have no formal flood defences.

9.1.1

Level 2 SFRAs

ERYC has identified Goole and Hedon as settlements where, following the application of the
Sequential Test, housing development is likely to be required in Flood Zone 3. As such, the
Council has commissioned Level 2 SFRAs for the two settlements to provide the level of
information needed for the Exception Test to be applied. Any development in these areas should
use the information, guidance and recommendations provided in the Level 2 SFRAs when
published.

9.2

Recommendations

9.2.1

Planning

This SFRA has collated data on potential sources of flood risk, provided as a series of maps in
the appendices to this report. This mapping, and other information presented in this report, should
be used as the basis for the application of the sequential approach to flood risk, including the
Sequential Test, where required. Table 8-3 sets out recommendations for spatial planning and
development control and Appendix J provides mapping information to guide development to areas
of lowest risk.
By using the flood risk information in this SFRA and applying the sequential approach, the Council
should aim to steer development away from areas of flood risk, in accordance with the policy and
guidance set out in NPPF and the PPG.
Consideration should be given both to areas indicated as at potential risk of flooding, and to the
rural upper catchments, as large amounts of development in these areas could increase runoff
entering the river network and therefore increase fluvial flood risk in East Riding and beyond.
If, after applying the Sequential Test, it is deemed not possible to place development away from
areas of flood risk, recommendations have been provided for the application of the Exception Test.
The recommendations in this SFRA as well as the information and mapping provided in the Level
2 SFRAs, should be used as a starting point for applying the Exception Test.

9.2.2

Development control and developers

Site specific FRAs
As set out in the PPG, development applications should consider the requirements for a sitespecific flood risk assessment. The mapping and information provided in this SFRA should be
used to help inform where a more detailed assessment may be required. Where a FRA is required
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as part of a planning application, it is necessary for developers to prepare a document to the
satisfaction of the ERYC who will seek the advice of the Environment Agency and the LLFA, when
required. Mapping in Appendix K should be used to help identify where site specific FRAs are
required.
In some cases, sites may be at flood risk from multiple sources. In some cases, flooding can occur
from multiple sources simultaneously, making it difficult to indicate the specific contribution from
each source. In such cases, each individual source of flood risk should be considered as well as
the combined scenario; and a precautionary approach taken until a robust Flood Risk Assessment
can clearly demonstrate that all sources of flood risk have been appropriately assessed.
Drainage
ERYC have prepared the Sustainable Drainage Systems (SuDS) & Surface Water Drainage
Requirements for New Development: Design and Maintenance: Combined Planning Note and
Standing Advice (2016). Drainage Impact Assessments must be prepared to accompany all
major development using the guidance set out in this document. The responsibility for ongoing
maintenance of the proposed SuDS should be set out clearly.
Residual risk
Where new developments are built in areas benefitting from existing flood defences there remains
a residual risk in the event of overtopping or failure. Additionally, the defence may provide
protection against one watercourse, but there may be other watercourses within the locality that
pose a risk from which the development is not protected. The impact of overtopping or failure
should be considered as part of a site specific flood risk assessment.
As set out the PPG, additional property protection measures are recommended to minimise the
impact of flooding in the event of defence overtopping or failure.

9.2.3

Emergency Planning

Flood risk information in this SFRA, as well as local knowledge and mobility of occupants, should
be considered when preparing evacuation plans and safe access and egress routes.
ERYC, the Local Resilience Forum and emergency responders should use the findings of this
SFRA to refine and inform emergency plans developed for the area.

9.2.4

SFRA Maintenance

The SFRA is a document that is intended to be periodically updated as new information and
guidance becomes available. It is important to recognise that the SFRA has been developed
using the best available information at the time of preparation. The outcomes and conclusions of
the SFRA may not be valid in the event of future changes to the data. It is the responsibility of the
user to ensure they are using the best available information. It may be necessary for the user to
undertake their own assessment, for example and site-specific flood risk assessment or climate
change modelling.
Future SFRA updates should include the following:


Updates to the Environment Agency Flood Map for Planning;
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Updates to existing or new detailed hydraulic model results, including 5% AEP and climate
change modelling results;



Updating the Functional Floodplain to include any land used for compensatory floodplain
storage;



Updates required following the completion of the Humber Strategy. The outputs from the
Strategy will have implications for the management of long term tidal flood risk in the
estuary and, subsequently, development in the area.



Updates to defence and asset information, including completed and proposed flood
alleviation schemes;



Results from the completed FRMPs; and



Updated local knowledge for example Section 19 Flood Investigations.
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A

Study Area Overview
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B

Development Sites Map
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C

Flood Risk from Rivers and Sea Map
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D

Flood Risk from Surface Water Map
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E

Flood Risk from Groundwater Map

Page 118 of 127

F

Flood Risk from Canals and Reservoirs Map
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G

Flood Risk Defences and Assets Map
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H

Flood History Map
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I

Flood Alert and Flood Warning Coverage
Flood Alert
Code

Flood Alert Area Name
Coastal

122WAC953

North Sea Coast from Whitby to Filey

122WAC954

North Sea Coast at Bridlington

122WAC955

North Sea Coast at Hornsea

122WAC956

North Sea Coast at Withernsea, Easington and Kilnsea

Fluvial
122WAF947

Tidal River Ouse

122WAF949

Upper River Derwent

122WAF950

Lower River Derwent

122WAF970

Gypsey Race and the Wolds

122WAF971

Holderness Drain

122WAF972

River Hull Upper Catchment

122WAF973

River Hull Central Catchment

122WAF974

River Foulness and Market Weighton Catchment

122WAF975

River Hull Lower Catchment

122WAF976

Burstwick and Keyingham Drains

122WAF977

South East Holderness

122WAF978

North Holderness

Tidal
122WAT957

Humber Estuary from Spurn Point to Winestead Outfall

122WAT958

Humber Estuary from Winestead Outfall to Thorngumbald Pumping Station

122WAT960

Humber Estuary from Thorngumbald Pumping Station to Lords Clough

122WAT961

Humber Estuary from Lords Clough to Hessle Haven

122WAT962

Humber Estuary from Hessle Haven to Faxfleet

122WAT963

Humber Estuary from Faxfleet to Saltmarshe

123WAF989

River Went Catchment

123WAT979

Tidal River Ouse, Don and the Dutch River Catchment

123WAT983

Tidal River Aire Catchment

034WAB420

Tidal Trent Riverside Properties

034WAB421

Tidal Trent for properties away from the river between Gainsborough and the Humber Confluence
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Flood Warning Area Code

Flood Warning Area Name
Coastal

122FWC001

North Sea Coast at Bridlington - Harbour Road and Floral Pavilion

122FWC002

North Sea Coast at Bridlington - South Pier

122FWC003

North Sea Coast at Hornsea

122FWC005

North Sea Coast at Tunstall

122FWC006

North Sea Coast at Withernsea

122FWC007

North Sea Coast at Easington and Kilnsea

122FWC008

North Sea Coast at Spurn Point

Fluvial
122FWF100

Holderness Drain at Routh and Meaux

122FWF101

Holderness Drain at Wawne Common and Woody Carr

122FWF102

River Hull and Holderness Drain at Tickton and Weel

122FWF103

Holderness Drain and Leven Drain at Leven

122FWF104

Low lying properties in the Upper Hull catchment

122FWF105

Beverley and Barmston Drain at Dunswell and Thearne

122FWF107

River Hull at Hull Bridge and Beverley

122FWF108

Beverley and Barmston Drain at Thearne

122FWF111

River Hull at Pickering West, Gipsyville and St Andrews

122FWF114

City of Hull at Marfleet and areas of North Carr

122FWF115

River Hull and Beverley and Barmston Drain at Bricknell, Newland and Avenue

122FWF120

River Hull at Deringham and Boothferry

122FWF121

Beverley and Barmston Drain at Hull, University and Orchard Park South

122FWF124

River Hull, west of the city around Anlaby Park

122FWF125

Fleet Drain at Hessle

122FWF127

Beverley and Barmston Drain at Beverley Road North

122FWF130

Holderness Drain and Leven Drain in Leven village

122FWF132

Beverley and Barmston Drain at Orchard Park, New Village and North Moor

122FWF133

Beverley and Barmston Drain at Orchard Park North

122FWF134

Beverley and Barmston Drain at Dunswell and Plaxton Bridge

122FWF135

Roam Drain and River Hull at Hempholme

122FWF160

Burstwick Drain at Burstwick

122FWF162

Burstwick Drain at Hedon East

122FWF164

Westlands Drain at Hedon

122FWF165

Burstwick Drain at Hedon West

122FWF166

Patrington Haven on Winestead Drain

122FWF191

Market Weighton Canal at Newport

122FWF192

North Cave Beck at North Cave

122FWF651

Pocklington Beck at Pocklington
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Flood Warning Area Code

Flood Warning Area Name

122FWF652

River Derwent at Stamford Bridge - The Weir Caravan Park and Kexby Bridge

122FWF653

River Derwent at Stamford Bridge - Riverside Properties

122FWF660

River Derwent at Elvington

122FWF665

River Derwent at Thorganby, Bubwith and Wressle

122FWF695

River Derwent at Howden

Tidal
122FWT011

North Bank of the Humber Estuary from Kilnsea to Skeffling and Weeton

122FWT014

North Bank of the Humber Estuary at Sunk Island

122FWT017

North Bank of the Humber Estuary at Paull and Paull Holme Sands

122FWT020

North Bank of the Humber Estuary at Saltend

122FWT021

North Bank of the Humber Estuary in the east of Hull

122FWT024

North Bank of the Humber Estuary in the west of Hull

122FWT027

North Bank of the Humber Estuary at Waterside Business Park in Hessle

122FWT028

North Bank of the Humber Estuary at Hessle Foreshore

122FWT029

North Bank of the Humber Estuary at Hessle Haven

122FWT034

North Bank of the Humber Estuary at North Ferriby

122FWT035

North Bank of the Humber Estuary at Brough

122FWT038

North Bank of the Humber Estuary at Broomfleet, Faxfleet and Blacktoft

122FWT040

North Bank of the River Ouse at Saltmarshe, Sand Hall, Skelton and Kilpin Pike

123FWF149

River Aire at Gowdall

123FWF150

River Aire at Snaith and Lidgate

123FWF151

River Aire at Snaith Ings

123FWF682

River Went at Topham Ferry, Sykehouse

123FWT052

River Ouse at Goole Docks

123FWT058

River Don and Dutch River from Moorends to Rawcliffe Bridge

123FWT059

River Don and River Went at Pollington, Eskholme and Pincheon Green

123FWT060

River Don and Dutch River at West Cowick and East Cowick

123FWT062

River Ouse at Goole, and River Aire at Rawcliffe and Rawcliffe Bridge

123FWT063

River Ouse from Old Goole to Whitgift including Swinefleet and Reedness

123FWT067

River Ouse at Swinefleet and Reedness Marshland

123FWT091

River Aire at Airmyn

123FWT155

River Aire at Newland

034FWBTRCROWLE

River Trent at Crowle

034FWBTRKEADBY

River Trent at Keadby
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J

Sequential Test Requirement Map
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K

Site-Specific Flood Risk Requirements Map
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L

Site-specific Flood Risk Assessment Template
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