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EXECUTIVE SUMMARY
Introducing the Flood Risk Management Plan
This document is the Flood Risk Management Plan (FRMP) for an area in the East Riding of Yorkshire
which forms part of the ‘Kingston upon Hull and Haltemprice catchment’. It is the first of a series of
FRMPs being prepared by East Riding of Yorkshire Council (the Council) for catchments across the
whole of the East Riding of Yorkshire, as part of its role as a Lead Local Flood Authority (LLFA).
In developing its LLFA role, the Council has produced a Local Flood Risk Management Strategy
(LFRMS). This sets out strategic priorities and actions for managing flood risk within the whole of
the East Riding of Yorkshire up to 2027 and beyond. The FRMPs are intended to support the
LFRMS by identifying more detailed measures such as site-level schemes that will reduce flood risk
to communities in each catchment. A plan showing the geographical extent of the catchments,
defined by areas in which rainfall drains to the North Sea or Humber Estuary upon striking the
ground, is provided in Figure 1 (Section 1.1).

The Kingston upon Hull and Haltemprice catchment
The Kingston upon Hull and Haltemprice catchment contains the city of Kingston upon Hull and
the area to the west of the city, which includes the ‘Haltemprice’ villages of Cottingham, Anlaby,
Willerby, Kirk Ella and Hessle, part of the village of Swanland and the village of Skidby. It also
includes the western part of the village of Bilton, which lies to the north east of Hull. Because this
catchment is at particularly high risk of surface water flooding, as witnessed in the Summer of 2007
when 11,335 properties are recorded to have flooded within this catchment (7,888 within Kingston
upon Hull and 3,447 within the Council’s area), it has been designated as a Relevant Flood Risk
Area1.
This means that this Council and Kingston upon Hull City Council (KHCC) have duties under the
2009 Flood Risk Regulations to produce a FRMP to address the significant flood risk in this
catchment, by December 2015. The two councils have thus developed respective plans for the
catchment, recognising the importance of considering flood risk management on a catchment basis.
The boundary of the catchment and that of the area covered by this FRMP are shown in Figure 2.
The Council has also worked with other risk management authorities (RMAs) that have specific
statutory duties and powers for managing flood risk in the FRMP area, including the Environment
Agency, Beverley and North Holderness Internal Drainage Board and Yorkshire Water.

Assessing flood risk
The FRMP considers the risk of flooding posed by all sources and how this may change in the future
as a result of factors such as new development and climate change. It considers how this risk is
currently being managed by RMAs, and reviews relevant strategies, plans and programmes being
progressed by RMAs and others regarding future approaches to flood risk management in the
FRMP area.
To improve understanding of flood risk in the catchment, the Council and KHCC jointly
commissioned an integrated catchment model using specialist computer software. This replicates
the catchment’s hydrology and provides an accurate simulation of the complex interactions
between inland watercourses, sewerage systems, pumping infrastructure and the sea. The resultant
surface water flood risk mapping is afforded a high confidence rating, providing a strong evidence
base against which the Council and other organisations can plan flood risk measures, such as where

1

The 2009 Flood Risk Regulations define a Relevant Flood Risk Area as “(a) the flood risk area identified by the LLFA under regulation
14(1) or (b) if a referral is made to the Minister, the flood risk area determined by the Minister under regulation 14(6)
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to build new flood mitigation schemes, where to allocate land for future development, and
conducting reviews of emergency plans.

Key flood risk issues
In summary, the key flood risk issues for the FRMP area are:


All types of flood risk are present, with some receptors at risk from multiple sources of
flooding. There is a substantial amount of people and property at risk within the Haltemprice
settlements, and the risk is expected to increase in the future due to climate change. There is a
strong dependence on flood defence and drainage infrastructure to mitigate this risk. Flood
forecasting and warning are also crucially important, however the current elective uptake to
the Environment Agency’s Flood Warning Service among residents and businesses is relatively
low.



The amount of maintenance activity undertaken on flood defence and drainage infrastructure is
currently less than what would normally be scheduled, due to sustained Government cuts to
the Environment Agency’s revenue budget in recent years.



There are recurrent flooding incidents associated with intense storms and limitations in the
capacity of the sewerage network in the FRMP area, particularly in Cottingham.



The Environment Agency and the Council are progressing schemes to manage the risk of tidal,
fluvial and surface water flooding. For instance, the Council is pursuing a number of large flood
alleviation schemes that will reduce the risk of surface water flooding to the Haltemprice
settlements. In addition Yorkshire Water has identified, through feasibility studies, some high
level notional solutions to increase the level of protection from the drainage system. However,
the costs associated with these are significant and will require further development by all RMAs
to enhance business cases for investment, both independently and jointly. The company has
stated that capital investment to improve the capacity of the public sewer network in the
catchment will only take place in the current 5 year investment cycle (2015-2020) where there
is a strong investment case, based on prioritised risk across all of Yorkshire. Currently
investment is prioritised where customers have previously suffered internal flooding at their
property in less than a 10% annual exceedance probability (AEP) (1 in 10 year) event.



A significant amount of new development is proposed in the area – effective Sustainable
Drainage Systems (SuDS) are important to ensure this does not add to flood risk. For major2
development proposals it will be essential to ascertain that the sewerage system has capacity to
receive additional foul flows without causing the risk of surcharge, sewage escape or flooding
within the proposed development or elsewhere in the catchment.



A number of water bodies in the area are failing to achieve ‘good’ ecological status or potential
under the Water Framework Directive due to flood risk management approaches.

Future management
The FRMP sets out a number of measures to address flood risk in the FRMP area, most of which
are to be implemented within the first reporting cycle for FRMPs (2015-21), based on what is
understood to be reasonably achievable from a legal, technical, and financial point of view, as well as
reflecting the aspirations of stakeholders and local community. They contribute to achieving the
strategic objectives set out in the LFRMS, which aim to reduce the probability of flooding and its
impacts on people, the economy and the wider environment in the East Riding of Yorkshire as a
whole. The FRMP measures supplement those in the LFRMS, and primarily relate to the delivery of
capital schemes, including the planned improvements to flood defences on the Humber and

2

Major development is defined in the National Planning Policy Framework as 10 or more dwellings.
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construction of new flood alleviation schemes in Cottingham, Willerby and Anlaby, improving
maintenance arrangements for existing flood risk assets, enforcing local development policies,
piloting property level protection, and improving community awareness and pro-activity regarding
flooding.
Delivery of this FRMP will require the support and ongoing commitment from all relevant partners.
The FRMP will be subject to regular monitoring and periodic review, using economic, social and
environmental indicators to ensure that the FRMP is contributing to the sustainability of the area as
far as possible.
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Location map: East Riding of Yorkshire
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INTRODUCTION

1.1.

What is the Flood Risk Management Plan for the Kingston upon
Hull and Haltemprice catchment (within East Riding of
Yorkshire)?

1.1.1.

The Flood Risk Management Plan (FRMP) for the Kingston upon Hull and Haltemprice
catchment (within East Riding of Yorkshire) is one of a series of such FRMPs being
prepared by East Riding of Yorkshire Council (the Council) for individual hydraulic
catchments across the East Riding of Yorkshire, in its capacity as Lead Local Flood
Authority (LLFA)3. These hydraulic catchments are shown in Figure 1. This FRMP applies
to part of a geographical area known as the Kingston upon Hull and Haltemprice
catchment. This is one of 10 national ‘Relevant Flood Risk Areas’ designated by DEFRA,
due to the high concentration of people and property at significant risk of surface water
flooding.
Figure 1 Hydraulic catchments in the East Riding of Yorkshire

1.1.2.

3

When the catchment is referred to in this document, it relates to the Kingston upon Hull
and Haltemprice catchment as defined for the Flood Risk Regulations 2009 and includes
the administrative area of Kingston upon Hull as well as part of the administrative area of
the East Riding of Yorkshire (13,638 hectares in area). References to the FRMP area relate
to the part of the catchment that lies exclusively within the East Riding of Yorkshire
(6,452 hectares in area). The ‘catchment’ is referred to where there is relevance or

The Flood and Water Management Act 2010 designates all upper-tier local authorities as LLFAs, giving them lead
responsibility for managing the risk of flooding from surface water, groundwater and ordinary watercourses to provide
for better, more comprehensive management of flood risk for people, homes and businesses in their administrative
areas.
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commonality in both administrative areas. The boundaries of these areas are shown in
Figure 2.
Figure 2 FRMP area and wider Kingston upon Hull and Haltemprice catchment boundaries

1.1.3.

This FRMP supports the Council’s LFRMS, which sets out what the Council intends to do
working with organisations, businesses and communities to manage the risk of flooding in
the whole of the East Riding of Yorkshire over the next decade and beyond. It should
therefore be read alongside the LFRMS to give a full picture of the Council’s approach to
flood risk management in the area. The FRMP presents additional measures specifically in
the FRMP area based on a detailed assessment of the flood risks in the catchment.

1.1.4.

Together with the LFRMS, this FRMP fulfils statutory requirements set out in the Flood
and Water Management Act 2010 (F&WMA) and the 2009 Flood Risk Regulations4. It has
been informed by national policies and guidance including the National Flood and Coastal
Erosion Risk Management Strategy (Defra, 2011) and national guidance on preparing
FRMPs5. It has also been informed by local policies and plans, previous consultations, and
the findings of the Strategic Environmental Assessment (SEA) and Habitat Regulations
Assessment (HRA). As such it is intended to represent the priorities of all.

These Regulations transpose the European Floods Directive into domestic law. Details of how the statutory
requirements have been met are set out in Table A1 of the Local FRM Strategy.
5 Flood Risk Management Plans: How to Prepare them (Defra et al, May 2014)
4
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1.2.

How has the FRMP been Prepared?

1.2.1.

In preparing the FRMP, a wide range of information has been considered to ensure that it
is based on sound evidence and is cognizant of all relevant factors that influence flood risk
management in the catchment. Of particular note are the legislative requirements which
specify what the FRMP must address and how it must be prepared, as well as legislation
that stipulates how flood risk management functions should be carried out (see Appendix
A of the LFRMS for an overview of relevant legislation). The FRMP also takes into account
key policies and plans from a national, sub-national and local level, including the National
Flood and Coastal Erosion Risk Management Strategy, flood risk management plans
produced by the Environment Agency and neighbouring LLFAs, and other relevant plans
such as the East Riding Local Plan. The governance structure and partnership working
arrangements have also influenced the content of the FRMP, as have current levels and
availability of funding from different sources.

1.3.

Environmental assessments

1.3.1.

Because the FRMP is a statutory document that may influence land use decisions (like the
Council’s Local Plan and Local Transport Plan) its proposals must be formally assessed in
accordance with European legislation6 to identify whether they are likely to have any
significant effects on the environment, society and/or the economy. The findings of this
exercise are presented in an Environmental Statement Report for the East Riding of Yorkshire
Local Flood Risk Management Strategy and have been taken into account in developing the
FRMP.

1.3.2.

In addition, the FRMP has been subject to a Habitat Regulations Assessment in accordance
with the Habitat Regulations and Conservation of Habitats and Species Regulations 2010.
The details of this process are set out in an Addendum to the Habitats Regulations
Assessment of the Local Flood Risk Management Strategy: Screening Report for the Kingston
upon Hull and Haltemprice Flood Risk Management Plan (June 2015) and the Habitat
Regulations Assessment Appropriate Assessment Report for the Kingston upon Hull and
Haltemprice Flood Risk Management Plan (September 2015).

1.4.

Consultation

1.4.1.

A draft of the FRMP was subject to a public consultation in March-April 2015 with a draft
LFRMS to ensure that all interested parties had the opportunity to comment on and
influence the content of these documents. They were accompanied by a Draft
Environmental Statement Report and Draft Habitat Regulations Assessment (HRA) Stage 1
Screening Report. Details of the consultation are provided in the Report of the Consultation
on the Local Flood Risk Management Strategy and Kingston upon Hull and Haltemprice Flood
Risk Management Plan, which sets out the responses received and how these have been
taken into account in developing final versions of the documents.

6

European Directive 2001/42/EC

3

4
Coastguard intervention in Anlaby, June 2007. Copyright ERYC
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SPATIAL CHARACTERISTICS

2.1.

Introduction

2.1.1.

This section provides an overview of the social, economic and environmental
characteristics of the FRMP area.

2.2.

Topography and Hydrology

2.2.1.

The topography of the FRMP area ranges from 163.6m above ordnance datum (AOD)
(above average sea level) near Cave Wold in the north-west, to around 0m AOD in the
New Ings area on the western edge of Hull. There are a number of distinct subcatchments or ‘watersheds’ along the edges of the Wolds, which channel water from
agricultural land through the Haltemprice settlements towards the city’s western
boundary, where the land becomes flatter. These are shown in Figure 3. The precipitation
that falls on the FRMP area ultimately drains into the Humber Estuary principally via the
public sewerage system by means of pumping at Hull Waste Water Treatment Works.
Figure 3 Haltemprice watersheds

2.2.2.

In the north of the FRMP area, the watershed known as Cottingham Parks is drained via
the Wanlass Beck/Mill Beck and Creyke Beck, flowing southward into Cottingham and
converging near Victoria’s Way where along with the Broadlane Beck they flow into the
Cottingham Branch sewer, which connects to the Northern Trunk Sewer. The Broadlane
Beck serves the Raywell Valley which is the largest of the watersheds, starting at
Brantingham Top.

2.2.3.

To the north east of Cottingham is low carr land known as the Northmoor catchment.
This drains to the culverted Cottingham Drain and then to the Northern Trunk Sewer

2.2.4.

To the south of Cottingham, a network of drains / watercourses serving the Willerby
Carrs watershed connects to the Northern Trunk Sewer via Setting Dyke at Windsor
5

Road, Hull. The Great Gutter Valley watershed discharges to the Acres Heads Drain
system (Great Gutter Drain – Sand Dyke – Acre Heads Drain) which starts at Great
Gutter Lane West before taking a complex route and eventually discharging to the
Humber via Hessle Fleet Drain and Hessle Haven.
2.2.5.

The Westella Valley watershed discharges via the Western Drain system (Easenby Drain –
Western Drain) which starts to the east of Swanland before passing through Kirk Ella,
Anlaby and Hessle. At Anlaby and Hessle flows are joined from the southernmost
Watershed known as Tranby Hill, before eventually discharging to the Humber via Hessle
Fleet Drain and Hessle Haven.

2.2.6.

Hessle Fleet Drain discharges to the Humber via manual and mechanical sluices at Hessle
Haven. However this can only occur during low tides so the watercourse and its
tributaries have to rely on their own capacity to drain the area during high tides. There is
apparatus for a demountable pump to be installed at the sluice structure to discharge
water to the Humber if the water levels are posing a flood risk.

2.2.7.

To the east of the catchment within Bilton, Bilton Drain is the main watercourse in the
western part of the village. This connects to the Bilton Trunk Sewer just to the west of
the village. The remainder of Bilton is drained via surface water sewers connecting to the
Old Fleet Drain, which lies outside the FRMP area.

2.2.8.

The water that drains into the public combined sewer network within the Haltemprice
settlements and in the western parts of Hull travels mostly by gravity to a large
underground structure known as a mixing chamber which is situated directly adjacent to
West Hull pumping station at Goulton Street, Hull. Before improvements where made in
2001, flows once discharged via the West Hull Pumping Station directly to the Humber.
However flows now drop into a deep ‘Humbercare’ tunnel which carries storm and
sewerage flows across the city.

2.2.9.

From Bilton and East Hull, flows in the combined public sewerage system travel to
another mixing chamber just to the north of east Hull pumping station before dropping
into the Humbercare tunnel. East Hull pumping station previously discharged flows
directly to the Humber in a similar way to that of West Hull Pumping Station.

2.2.10.

The Humbercare tunnel terminates at Hull Waste Water Treatment Works where a
series of submersible pumps lift sewage into the head-works of the plant. In dry weather
conditions (which includes for light and medium rainfall) up to 2m3/s is presented to the
plant for full biological treatment before treated waste water is discharged to the
Humber. In storm conditions larger submersible pumps can be brought on line to
discharge both screened and unscreened sewerage directly to the Humber. All discharge
is subject to a regulatory consent. In total the pumping station at the waste water
treatment works can deliver an installed discharge design capacity of around 21m3/s of
sewage and storm water to the Humber.

2.2.11.

Where there is a requirement to discharge flows directly to the Humber, such as in an
emergency situation, and in order to avoid danger to life or health7, both West and/or
East Hull pumping stations can be activated to remove excess flows from the public
sewerage system. This is only likely to occur if the capacity of the system is or has been
exceeded during exceptional conditions of if there is a catastrophic failure of the
Humbercare Tunnel. The installed discharge design capacity of West and East Hull
pumping stations is around 16m3/s and 28m3/s respectively giving a total pumping capacity

7

S89 (1) (a), (b), (c) Water Resources Act 1990
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for the entire catchment of up to around 65m3/s or 65 tonnes per second dependent on
conditions.

2.3.

Geology and Soil

2.3.1.

The FRMP area is founded on bedrock of white chalk, the majority of which is overlain
with glacial till, except for the eastern part of Cottingham, which is overlain with river
terrace deposits. This transition between till and alluvial deposits roughly coincides with
the administrative boundary of Kingston-upon-Hull. Large aquifers, used for public
drinking water supply, are present in the chalk. In order to protect these from
contamination, a large proportion of the FRMP area lies within Groundwater Source
Protection Zones. The extents of these are shown on Figure 4.

2.3.2.

The soils in the FRMP area are ground water gleys that have been drained, resulting in
agricultural land use classifications of Grades 2 and 3.
Figure 4 Geology, soil and source protection zones

2.4.

Cultural heritage and landscape

2.4.1.

The landscape of the FRMP area is rural and suburban in character. Rural land uses
provide the setting for the Haltemprice settlements, which are predominantly arable
although some fields are used for grazing, especially for horses. The field boundaries are
generally hedgerows, although the condition of these varies. Clumps of mature trees
within the hedgerows and gardens help to integrate the edges of the Haltemprice
settlements with the surrounding landscape. The field pattern is a combination of random
and regular fields indicating both early and parliamentary enclosure. There is evidence of
mediaeval cultivation in places in the form of moated sites and small areas of ridge and
furrow.
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2.4.2.

Recreation facilities, such as golf courses, sports pitches, school playing fields, cemeteries
and hospitals scattered throughout the Haltemprice settlements also contribute to the
landscape character of the FRMP area.

2.4.3.

To the north of Cottingham, landscape character is influenced by the horticultural
industry, where there are several glasshouses. The landscape around the village of Bilton
is predominantly arable with a stark interface between development and the countryside.
Fields are medium to large in size and are regular in field pattern, with boundaries marked
by hedgerows and drainage ditches.

2.4.4.

Within the villages of Cottingham, Kirk Ella, West Ella, Hessle, Swanland and Skidby, there
are conservation areas to protect their historic character and features. Cottingham's
conservation area includes Thwaite Park, a Registered Historic Park and Garden, which
provides an important landscape setting for the urban area, and a Scheduled Monument
(the site of the former Baynard Castle). There is also a Scheduled Monument to the north
of Springhead Park Golf Course in Willerby - the site of the former Haltemprice Priory.

2.4.5.

There are also numerous listed buildings in the FRMP area; notable examples include St
Mary's Church in Cottingham and St Andrew's Church in Kirk Ella, both Grade 1 listed,
and Skidby Mill, Grade II* listed.

2.4.6.

In addition to these formal designations, the FRMP area is rich in cultural and heritage
assets of local significance, and as recent excavation works for surface water attenuation
schemes in the area have shown, there is still much to be discovered in terms of assets of
national and local importance.

2.4.7.

The nationally designated heritage assets in the FRMP area are shown in Figure 5.
Figure 5 Heritage assets
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2.5.

Biodiversity and water quality

2.5.1.

The natural habitats and ecology in the FRMP area have declined over time as urban
expansion and agricultural intensification have occurred along with associated land
drainage, although there are some remaining pockets of woodland and examples of
neutral unimproved grassland at Priory Meadows and Snuff Mill Fields (between
Cottingham and Willerby). The ponds in the area support amphibians including great
crested newt and some ditches support water voles. The grasslands support a range of
flora and fauna including barn owls.

2.5.2.

The Humber Estuary, which forms the southern boundary of the FRMP area, is recognised
internationally for its nature conservation value. It supports significant numbers of birds
and other wildlife including grey seals, river lamprey, sea lamprey and intertidal habitats
including mudflats and saltmarsh. It is designated as a Ramsar Site under the International
Convention on Wetlands of International Importance especially as Waterfowl Habitat. It
is also designated a Special Protection Area (SPA) under the European Birds Directive, a
Special Area of Conservation (SAC) under the European Habitats Directive, and a Site of
Special Scientific Interest (SSSI) under the Wildlife and Countryside Act.

2.5.3.

Under the Water Framework Directive (WFD), the Humber Estuary is classified as a
heavily modified waterbody with ‘moderate’ ecological quality and ‘failing’ chemical quality.
The Hessle Fleet Drain is also classified as a heavily modified waterbody, with moderate
ecological quality. It has not been assessed for chemical quality.

2.5.4.

The environmental designations and the WFD status of water bodies in the FRMP area
are shown in Figure 6.
Figure 6 Environmental designations
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2.6.

People and economy

2.6.1.

The population of the FRMP area is estimated at 62,800 (and c329,100 for the whole
catchment). The main concentrations of population in the FRMP area are the Haltemprice
settlements of Cottingham (c17,500), Anlaby/Willerby/Kirk Ella (c23,500) and Hessle
c(15,000), as well as smaller villages including Skidby and Swanland, and the western part
of the village of Bilton.

2.6.2.

The residents in the FRMP area enjoy a relatively high quality of life, with some
neighbourhoods ranked among the 10% most affluent or ‘least deprived’ areas in the
country8. These are found in Cottingham, Willerby Kirk Ella, Hessle and Swanland.

2.6.3.

Figure 7 shows the location of some of the main economic and social assets /
infrastructure in the FRMP area. The main industrial and commercial sites in the FRMP
area include Priory Park in Hessle, caravan manufacturing sites to the north of
Cottingham, industrial estates such as Great Gutter Lane in Willerby and business and
retail parks such as Willerby Hill and Anlaby retail park. There retail centres of
Cottingham and Hessle are also of a significant size. There are a number of market
gardening / horticultural businesses around Cottingham, and agricultural holdings within
the Raywell valley and Great Gutter valley watershed areas.
Figure 7 Economic and social infrastructure

2.6.4.

8

Key community services and facilities in the FRMP area include Castle Hill hospital at
Cottingham, a regional hospital which specialises in cancer care and cardiology, secondary
schools/colleges in Cottingham, Hessle, Willerby and Kirk Ella, more than fifteen primary
schools scattered through the area and several nurseries/crèches. There are also halls of
residence in Cottingham owned by the University of Hull, more than twenty residential
homes for the elderly, and two gypsey and traveller sites. Emergency service facilities
include police stations in Cottingham and Kirk Ella, an ambulance station in Willerby and a

2010 Indices of Multiple Deprivation for England, Communities and Local Government
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fire station in Hessle. Tourism and leisure facilities include Skidby Windmill and several
golf courses and leisure centres.
2.6.5.

The main transport routes in the FRMP area include the A63 (M62 corridor) and the
Doncaster – Hull railway, both running parallel to the Humber estuary into Hull from the
west. These form part of the east-west multi-modal transport corridor, a vital route for
the area’s economy in enabling freight movement to/from the ports. The A63 is a key
evacuation route for people in Hull and Haltemprice. The other principal route is the
A164, which extends northward from the Humber Bridge, skirting the Haltemprice
villages. There are a number of other main roads radiating out of Hull, including the
A1079 towards York, the A1174 Beverley Road, the A165 towards Bridlington and the
A1033 towards Hedon. There is also the Hull to Scarborough railway line, which passes
through Cottingham.

2.6.6.

Important utility infrastructure includes a large electricity substation to the north of
Cottingham, four telephone exchanges, two waste water treatment works, and a
reservoir. Some of these are classed as critical infrastructure, because their loss would
have a major impact on the delivery of essential services in the FRMP area and beyond.
These are listed in Table 1. This does not include flood risk management infrastructure
such as flood embankments and pumping stations, which is considered in section 3.4. It
should be noted that the key pumping stations in the catchment rely on HV power supply
from the national grid.
Table.1 Critical Infrastructure
Type

Description

Owner

Police

Cottingham Police Station

HP

Depot

Willerby Depot

ERYC

Fire and Rescue

Hessle HQ

HF&R

Ambulance

Willerby ambulance station

YAS

Health

Castle Hill Hospital

NHS

Reservoir

Keldgate

YW

Electricity

Creyke Beck sub-station

UU

Telephone
exchanges

Cottingham; Hessle; Kirk Ella; Bransholme

KC

Transport

A63; Doncaster-Hull Rail line

HA / NR

11
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Raywell Valley Flood Alleviation Scheme, 2011.
Copyright ERYC
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FLOOD RISK OVERVIEW

3.1.

Introduction

3.1.1.

The spatial characteristics outlined in the previous section identified that the FRMP area is
in close proximity to the Humber Estuary, has many engineered water courses, an
extensive sewerage network, and is underlain by chalk aquifers. This means that the
communities in the FRMP area are susceptible to multiple sources of flooding.

3.1.2.

The term ‘flood’ is defined in UK law as “any case where land not normally covered by water
becomes covered by water”9, whether this is due to intense heavy rainfall, a river
overtopping its banks, tidal waters, groundwater, or a combination of factors. Flooding
can also occur when manmade structures fail or their capacity is exceeded, for example
when a public sewer overflows at ground level or a dam overflows or fails. A description
of the different types of flooding is provided in the Glossary of this document.

3.1.3.

Flood ‘risk’ is generally defined as the likelihood of a flood occurring and its impact.
‘Likelihood’ is expressed in terms of Annual Exceedance Probability (AEP)10, for example,
a 1% AEP or a 1 in 100 chance of a flood occurring in any given year. ‘Impact’ is expressed
in terms of the social, economic and environmental receptors affected, such as quantities
of people, property, infrastructure and wildlife. Some types of flooding, such as tidal
surges, have a relatively low probability but a high impact, while other types, such as
seasonal inundation of farm land, have a high probability but a lower impact, with fewer
receptors affected.

3.1.4.

This section summarises the type and scale of flood risk in the FRMP area and how this
may change in the future, including the proportion of homes, businesses, community
facilities, infrastructure and cultural and environmental assets at risk, drawing on data that
currently provides the best understanding and evidence base. The approach to the
assessment is described in Appendix C and some key statistics are presented in Table 3.
The section also outlines the roles of the key organisations responsible for managing flood
risk in the catchment, and provides an overview of relevant plans and strategies, and
planned capital investment and maintenance.

3.2.

Previous flooding

3.2.1.

In recent years, there have been a number of flooding incidents of varying scale and
impact within the FRMP area. The most significant of these was in June 2007, when an
exceptional amount of rainfall caused flooding all across the East Riding and other parts of
the country. Within the FRMP area, large volumes of surface water cascaded through the
Haltemprice settlements flowing from the Wolds, overwhelming the sewerage systems,
resulting in flooding to 3,447 properties internally (11,355 properties in the catchment).
Tragically, there was also one fatality.

3.2.2.

Another recent significant flooding event was the tidal surge of December 2013, which
caused extensive damage and disruption to communities along the North Sea coast and
Humber Estuary. In the FRMP area, the vicinity of Hessle Haven was affected.

9

Flood and Water Management Act 2010 - Section 1
is a statistical probability based on the chance of flooding occurring in any given year e.g. a 1 in 100 year storm
means that there is a 1 in 100 year chance of a storm occurring in any year; it does not mean that a storm is expected
to occur once in 100 years.

10AEP
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3.2.3.

Other previous flooding incidents include those arising from sewer capacity issues which
have resulted in the escape of combined sewage at ground level, posing a risk to public
health. In some locations such as Boothferry Road, Hessle, this has been observed as
often as once a year.

3.2.4.

Notable flooding events are described in Table 2. Figure 8 shows their location and also
concentrations of properties that were affected by the 2007 flood event. It should be
noted that the source of previous flooding is not always known, as it is not always
possible to identify where the water came from or to distinguish between different
sources, particularly in catchments such as this where there is such interaction between
watercourses, sewerage systems, groundwater and the sea.
Table 2: Previous flooding
Date
Main source of Description
flooding
8 July 2014

Surface water

Flash flooding in several locations in Cottingham
during an intense storm.

5 December 2013

Tidal

Largest ever recorded storm surge on North Sea
caused flooding at various locations along the
Humber Estuary, including Hessle Haven.

December 2012 – Groundwater
January 2013

Groundwater flooding in Cottingham following
exceptionally wet year with highest groundwater
levels ever recorded locally and nationally.

7 August 2011

Surface water

Flooding incidents in King Street and George
Street, Cottingham, following heavy downpours.

Surface water

Over 11,000 properties with internal flooding in
the catchment on 25 June.
Hundredsof
properties flooded internally on 15 June

27 July 2006

Surface water

Flash floods in East Yorkshire after heavy
downpours and hail storms. Flooding in main
street in Willerby 2 feet deep. Restaurant in
Ferriby Road, Hessle flooded.

Unknown

Groundwater

Elevated groundwater levels are known to have
caused flooding in Cottingham.

Unknown

Groundwater

Dunswell (Ennerdale Bridge)

May 2011
June 2010
25 June 2007
15 June 2007
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Figure 8 Map of previous flooding events

3.3.

Tidal flooding

3.3.1.

Without defences, the low lying parts of the FRMP area would be subject to flooding
during most tides and to severe inundation during exceptionally high tides. The extent of
the tidal floodplain is shown on the Environment Agency’s Flood Map for Planning11, as
shown in Figure 9 alongside other sources. This envelopes the eastern edges of Hessle,
Anlaby and Cottingham and the open areas in between them, running parallel to the
administrative boundary with KHCC. The majority of the village of Bilton is also within
the tidal floodplain. However, there are formal defences and engineered revetment
structures on the Humber Estuary, running from the Humber Bridge in Hessle along the
city waterfront to the Napoleonic Battery at Paull. This stretch of the defences benefit
from the Hull Tidal Barrier at the confluence of the River Hull and Humber Estuary.

3.3.2.

The Environment Agency has modelled the impact of tidal surges of varying heights, taking
into account the presence of the defences and the barrier12. Within the FRMP area the
outputs show that a strip of land along the estuary between Hessle Dock and Livingston
Road is at risk of inundation from a tidal surge with a 1% annual probability (1 in 100 year
event). This includes a short section of Clive Sullivan Way at Hessle Clough, Hessle Dock
itself, parts of Waterside Business Park, Clive Sullivan Way at the Priory Way interchange,
and properties off the Saxon Way Access Road South. The model also shows that a
broadly similar area is at risk of flooding up to a 0.1% annual probability (1 in 1000 year
event) but extends further inland at the eastern end. It also shows an area predicted to
flood in the area south of Clive Sullivan Way and west of Hessle Clough, which is outside
the FRMP area.

11
12

Website: http://maps.environment-agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e
The River Humber North Bank Tidal Modelling Study, Mott Macdonald 2012.
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3.4.

Fluvial flooding

3.4.1.

Some parts of the FRMP area are at risk of fluvial flooding due to overtopping of main
rivers referred to in Section 2.2, such as Wanlass Beck, Creyke Beck, Broadlane Beck,
Western Drain and Acres Head Drain. Although the FRMP area is within the River Hull
valley, the river itself does not directly pose a fluvial risk to the FRMP area. There are
formal flood defences on the banks of the River Hull, running from the outskirts of
Beverley to the A1033 Ennerdale Link Bridge at the northern extent of Hull. Flood
simulation modelling outputs from the River Hull Integrated Catchment Study13 show that
these will not be overtopped up to a 1% AEP (1 in 100 year) event.

3.4.2.

As described in Section 2.2, no less than five main rivers (large watercourses) in the
catchment rely on free discharge to the public sewer. As seen in 2007, the public
sewerage system can become overwhelmed in advance of peak flows from the
watercourses that enter them. This results in uncontrolled overland flow and flooding.

3.4.3.

Because the watercourses in the FRMP area run through urban areas, their capacity is
restricted by numerous culverts and crossings. Once the capacity of these structures is
exceeded, flood flows tend to follow natural topography taking a route directly through
populated areas. Acre Heads drain was constructed over 90 degrees clockwise from its
natural flow path before entering a piped system, and in 2007, once the capacity of this
watercourse was exceeded, thousands of properties in the Willerby and Derringham
areas succumbed to flooding.

3.4.4.

Due to the heavily modified nature of the watercourses and drainage networks within this
area with reliance on engineered infrastructure, distinguishing fluvial risk from surface
water risk is not always possible, as the interaction of the watercourses and drainage
network, together with the fluctuating groundwater levels and the impact of the tidal
cycles is such that flooding tends to occur from a combination of sources.

3.5.

Surface water flooding

3.5.1.

The June 2007 flooding event demonstrated the scale and severity of this type of flooding
in the FRMP area. In order to develop a better understanding of the potential extent,
depths and flow paths of the flood water associated with prolonged rainfall, this Council,
KHCC and Yorkshire Water commissioned an ‘integrated catchment model’ (ICM) to
simulate different intensities and durations of rainfall, taking into account overland flows
and the effect of below ground drainage infrastructure (principally the public sewer
network). The outputs of the ICM, which have been verified against the 25 June 2007
event, are displayed in Appendix B (Figures B1 to B4) together with a technical
description of the modelling work. The enhanced surface water risk mapping has been
incorporated into the Environment Agency’s Risk of Flooding from Surface Water Map14.

3.5.2.

The mapping outputs identify risk and hazard in accordance with the requirements of the
2009 Flood Risk Regulations. These show flood extents and flood depths for the 3.3%, 1%,
and 0.1% AEP events for a storm duration of 16 hours (which has been determined to be
the critical storm duration), defined as high, medium and low probabilities respectively. An
analysis of the receptors at risk in the FRMP area indicates that 3,770 residential
properties, 254 commercial properties, and 202 hectares of agricultural land are at
medium risk of surface water flooding, as well as significant proportions of the area’s
educational facilities and utility assets. Receptors at risk are shown on Figure B7.

13

River Hull Integrated Catchment Study Model, (2015)
http://watermaps.environment
agency.gov.uk/wiyby/wiyby.aspx?&topic=ufmfsw#x=357683&y=355134&scale=2

14Website:
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3.6.

Groundwater Flooding

3.6.1.

The eastern portion of the FRMP area is vulnerable to groundwater flooding, including
most of Cottingham and the eastern parts of Willerby, Anlaby and Hessle. This is where
water stored in the underlying chalk bedrock is most likely to rise to the surface as
springs, causing flooding. These are known locally as kelds, hence ‘Keldgate’ in
Cottingham. Because it is not easy to predict exactly where groundwater flooding will
occur, the Environment Agency’s Areas Susceptible to Groundwater Flooding Map15 identifies
a relatively large area based on the geology and categorises risk according to probabilities
of 0-25%, 25-50%, 50-75% and 75-100%. This map shows that the highest risks of
groundwater flooding in the FRMP area are in the North Moor area of Cottingham (50
75%) and the Northfield area of Hessle (50-75%). However this does not correlate with
groundwater flooding observed in Cottingham and Anlaby Common.

3.7.

Reservoir Flooding

3.7.1.

Keldgate reservoir in Cottingham is classed as a large reservoir as it holds in excess of
25,000 cubic meters of water. The Environment Agency’s Risk of Flooding from
Reservoirs Map16 shows the predicted flood extent should this ever fail. It shows that
water would flow eastward in the north part of the village around Eppleworth Road,
continuing beyond the railway line toward Middle Dike Lane. Some water would also flow
through the village centre south-eastwardly towards Priory Road. However, flooding from
reservoirs is not considered to be a high probability, as unlike other flood defence
infrastructure, there is a statutory requirement that all large reservoirs must be inspected
regularly and essential safety work carried out.
Figure 9 Overall extent of flood risk (all sources)

15
16

Environment Agency, 2010.
http://watermaps.environment-agency.gov.uk/wiyby/wiyby.aspx?&topic=reservoir#x=357683&y=355134&scale=2
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Table 3 Key statistics - Flood Risk in the FRMP area
Source / Receptor

Total in FRMP
area

Tidal
(0.5% AEP)

Fluvial
(1% AEP)

Surface Water
(1% AEP)

Groundwater

Combined

No. of homes

26,826

8,447

937

3,770

12,256

15,785

No. of businesses

1,379

443

79

254

773

1,419

Agricultural Land (hectares)

4,685

409

122

202

672

202

No. of Listed buildings

114

11

2

7

41

48

Conservation Areas (hectares)

200

33

6

17

145

150

Scheduled Monuments (hectares)

13

9

2

2

8

13

Registered Parks and Gardens (hectares)

8

7

0

4

8

8

Main roads (km)

12

1

0

1

2

3

Railways (km)

5

2

1

0

4

5

No. of hospitals and health centres

64

5

1

3

10

13

No. of emergency services

6

1

0

1

3

3

No. of educational facilities (including nurseries)

54

24

0

22

29

45

No. of electricity and gas sub-stations
No. of water and sewerage assets (pumping stations and treatment
works)
No. of communications network assets (telephone exchanges)

22

0

0

0

21

21

31

6

2

10

17

26

4

1

0

1

2

3

RAMSAR Sites (hectares)

9

7

0

0

5

9

Special Protection Areas (hectares)

9

7

0

0

5

9

Special Areas of Conservation (hectares)

9

7

0

0

5

9

Sites of Special Scientific Interest (hectares)
9
7
0
Note: The sources of information and methodology used to generate the statistics in the table are explained in Appendix C.

0

5

9

Property

Heritage and culture

Infrastructure

Natural environment
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3.8.

Flood risk management infrastructure

3.8.1.

As described earlier, there is an extensive and complex network of infrastructure in the
FRMP area and wider catchment that prevents or reduces the impact of flooding from the
sea, watercourses and sewerage systems. Details of this from the Council’s Flood Risk
Asset Register (FRAR) are provided in Appendix A. Many of these are classified as
significant as the consequences of their failure would result in flooding to high
concentrations of people living and working in the area. They include the raised
embankments on the Humber Estuary, outfall structures on Western Drain and Acres
Head Drain, structures on inland watercourses that prevent inundation of small
watercourses when water levels in larger watercourses are high (such as the outfall of the
Counter Dyke into the Beverley and Barmston Drain), and recently constructed surface
water storage lagoons, such as on the Western Drain and in the Raywell Valley.

3.8.2.

A number of pumping stations are classified significant for their role in managing flood risk
in the catchment, including West Hull Pumping Station, East Hull Pumping Station,
Waterside pumping station on Priory Road, and the terminal pumping station at the Hull
waste water treatment works at Salt End, just to the east of Hull. As explained in Section
2.2, all of these discharge significant quantities of water from the Hull and Haltemprice
catchment and other catchments into the Humber Estuary. Failure of any of these could
result in accumulation of water in the inland watercourses and sewers, resulting in
flooding to a significant number of people and properties both in the FRMP area and
wider catchment.

3.9.

Impact of major developments

3.9.1.

The emerging East Riding Local Plan17, which sets out where and how much new
development will take place in the area up to 2029, identifies various sites throughout the
FRMP area for new housing and other uses, particularly within the Haltemprice
settlements. The Local Plan refers to Cottingham, Anlaby/Willerby/Kirk Ella/ and Hessle
as the ‘Major Haltemprice Settlements’, allocating 15% of overall future housing
development for the East Riding to them (3,550 dwellings). Swanland is classified as a
‘Primary Village’ based on the amount of services and facilities present, and there are two
proposed housing sites (38 dwellings) within the part of the village that is within the FRMP
area. Bilton is also classified as a ‘Primary Village’ but the majority of the village is at high
risk of flooding, so no sites have been proposed there.

3.9.2.

The approach to selecting development sites in the Local Plan followed the principles of
sustainable development set out in national planning policy18 and the Council’s Site
Assessment Methodology19. This prioritises sites that are well related to the main body of
the settlements, local services, transport links and community facilities, and seeks to avoid
sites that would have negative socio-economic and environmental impacts, such as
intrusion into open areas such as those that currently separate the Haltemprice
settlements, increase flood risk and/or encroach upon groundwater source protection
zones. Where it has not been possible to avoid sites at risk of flooding and/or within the
groundwater source protection zones, the Local Plan requires that development does not
cause unacceptable adverse effects. The locations of the proposed development sites are
summarised in Table B2 in Appendix B.

East Riding Local Plan: Proposed Submission Strategy Document (January 2014) and Proposed Submission Allocations
Document (January 2014)
18 The National Planning Policy Framework (2012), CLG
19 East Riding Site Assessment Methodology (March 2011)
17

19

3.9.3.

Some sites in Cottingham, Anlaby and Swanland are at risk from surface water flooding20.
However, for the sites in Cottingham, the Local Plan specifically states that these should
not come forward until the Cottingham and Orchard Park Flood Alleviation Scheme
(COPFAS) has been implemented or it is demonstrated that an alternative acceptable
solution to the surface water flood risk issues can be implemented alongside new
development. For the relevant site in Anlaby, it highlights that the proposed Anlaby and
East Ella Flood Alleviation Scheme (AEEFAS) is likely to reduce risk to this site.

3.9.4.

National planning policy requires that new development does not increase flood risk
beyond the site, thereby encouraging use of Sustainable Drainage Systems (SuDS) to
manage surface water within the site and restrict run-off to existing greenfield rates. As
such, the impact of the proposed sites in terms of additional surface water flood risk
arising from the increase in hard surfaces / paved areas has been assessed using the ICM.
This has assumed that peak run-off matches existing greenfield rates, but that total runoff
volumes would increase due to reduced absorption of surface water into the ground. It
also assumes that additional foul flows generated from the developments are negligible. As
such, the results show that for a 1% AEP (1 in 100) rainfall event, the impact of the
proposed developments is also negligible during the critical storm. This is shown on
Figure B5 in Appendix B.

3.9.5.

However, for this to be the case, it is important that SuDS are installed as part of new
developments. Planning policy requires SuDS for all major developments21, such as
balancing ponds, to sufficiently retain the additional surface water on the site and allow its
release at a controlled rate. Sites of around four hectares in size may generate foul flows
potentially in excess of five litres per second22, which may increase risk of sewer
surcharging if the capacity of the existing sewerage system is limited. For sites where this
is a concern, such as Boothferry Road in Hessle, the Local Plan highlights that
development of these sites may require an upgrade to the sewer system and that those
promoting them should approach the sewerage undertaker to investigate this.

3.10.

Impact of climate change

3.10.1.

Climate change is predicted to lead to hotter, drier summers in the UK with greater
incidences of intense summer storms, and warmer, wetter winters, with greater
frequency of longer duration or higher intensity rainfall events. In addition, sea levels are
predicted to rise by more than a metre on the North Sea coast south of Flamborough
Head over the next hundred years. As such, the frequency and extent of flooding in the
FRMP area are likely to increase. Modelling carried out by the Environment Agency of
future tidal flooding based on predicted sea level rises23 certainly indicates that a larger
area is at risk of tidal flooding if no actions are taken to improve or maintain defences on
the Humber.

3.10.2.

The impact of increased rainfall arising from climate change has been assessed using the
ICM. The results show that in a 1% AEP (1 in 100 year) event in the year 2115, there is an
increased risk of surface water flooding in a number of areas, including north of Orchard
Park in Hull and parts of Cottingham, Kirk Ella and Hessle. This is shown on Figure B6 in

The site selection process has taken into account the level of flood risk using best available information, including the
Environment Agency’s Flood Map for Land Use Planning, the Council’s Level 1 Strategic Flood Risk Assessment, and the
outputs of the Hull and Haltemprice Integrated Catchment Model. It has also been informed by an assessment of local
flood defence and drainage infrastructure capacity, as part of a wider assessment of infrastructure needs arising from
the scale of development proposed.
21 As defined by the Town and Country Planning (Development Management Procedure) (England) Order 2010.
22 Based on a calculation presented in Sewers for Adoption 7th Edition (WRC, 2012)
23 Humber North Bank Tidal Modelling Study, Environment Agency (2011)
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Appendix B. It is estimated that this will result in an additional £41.9 million worth of
damages.

3.11.

Responsible organisations

3.11.1.

There are various organisations and stakeholders with responsibilities for flood risk
management, as described in the LFRMS. The Risk Management Authorities (RMAs)24 that
operate within the FRMP area and their key functions are as follows:


East Riding of Yorkshire Council – owns and operates the water storage lagoons
at Raywell valley to the west of Cottingham and a series of lagoons at Willerby
(under construction); also owns and operates a number of culverts on the line of
main rivers and major watercourses throughout the Haltemprice Area. The Council
is also the Highways Authority and Local Planning Authority for the FRMP area.



Environment Agency (EA) – maintains the main rivers Wanlass Beck/Mill Beck,
Creyke Beck, Broadlane Beck, Cottingham Drain, Setting Dyke, Sand Dyke / Acres
Head Drain, Western Drain and Hessle Fleet Drain; owns and operates the water
storage lagoon on Western Drain, and operates a flood warning service to
communities throughout the catchment; owns separate pumps at East Hull pumping
station to pump flows from the Holderness Drain during high tides; operates
demountable pumps at Hessle Haven to over-pump the Hessle Fleet Drain during
combinations of high tides and high river levels.



Yorkshire Water – owns and operates the public sewer network and key pumping
stations including ‘East Hull’ and ‘West Hull’; owns and operates Keldgate reservoir
and several large potable water distribution mains that may cause flooding due to
failure.



Beverley and North Holderness Internal Drainage Board – The western part
of the village of Bilton lies within the operating area of this board.



Highways England - responsible for providing adequate drainage for the A63 trunk
road.

3.11.2.

As a neighbouring LLFA, Kingston upon Hull City Council is also an important partner in
respect of managing flood risk in the Kingston upon Hull and Haltemprice catchment.

3.12.

Maintenance programmes

3.12.1.

The importance and extent of the flood risk management infrastructure in the FRMP area
means that substantial maintenance is required to keep it functioning effectively. The
RMAs each have their own procedures for allocating funding for maintenance activities,
which are described in the LFRMS. In some cases where an asset has or is about to fail or
expired, substantial one-off or periodic work may be carried out to keep it functioning
effectively. This is sometimes referred to as ‘capital maintenance’, as it is treated as a
capital scheme rather than a maintenance activity (see examples in Section 3.13).

3.12.2.

The EA’s maintenance programme for 2014/15 allocates £8.5 million for activities to
maintain and enhance the coastal and fluvial defences in the Yorkshire region. However,
as highlighted in the LFRMS, the EA’s revenue grant from DEFRA has been subject to

24

The Flood and Water Management Act 2010 designates certain organisations as Risk Management Authorities. These
are organisations that have important statutory duties and powers concerning flood risk management.
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incremental cuts in recent years, meaning that not all of the scheduled maintenance on
main rivers and the estuary can be undertaken.
3.12.3.

Maintenance of flood risk assets owned and/or operated by the Council is in the order of
£500,000 per annum. This work is funded from the Council’s base revenue budget and
includes maintenance of highway drainage systems. With the construction of new flood
risk assets over the period 2015 to 2021 (see Section 3.13), the base revenue
maintenance bill is expected to increase to around £800,000 annually.

3.13.

Capital investment

3.13.1.

There have been a number of capital schemes delivered in the FRMP area in recent years
that have maintained and reduced flood risk. Others are under construction or are at an
advanced design and planning stage. These are shown in the figure below.
Figure 10 Recent flood alleviation schemes

Tidal and fluvial schemes
3.13.2.

In 2010 the EA completed major refurbishment work on the Hull Tidal Surge Barrier at a
cost of £9.5 million to both extend its asset life and build in redundancy systems in case of
electrical failure. The barrier protects approximately 17,000 properties from tidal flooding
in and beyond the catchment.

3.13.3.

The EA, the Council and KHCC are working on schemes between the Humber Bridge
and Paull Battery with the Council project managing parts within the East Riding, such as
Hessle Foreshore tidal defences, and the EA project managing the section within Kingston
upon Hull. The Hessle Foreshore scheme is predicted to benefit approximately 2,500
properties, reducing their risk of flooding from the Humber Estuary. With the onset of
climate change and rising sea levels the majority of these defences will need to be raised in
order to maintain or improve the standard of protection they offer. However, many of
these structures will require re-building ‘from the ground up’ as they are either
structurally unsound or incapable of taking additional load.
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3.13.4.

The EA is progressing a c£40 million scheme to replace, remediate and reinforce the
defences on the River Hull within the city to reduce the risk of breach failure. The
maximum water level in the river sits above the surrounding land at a height of between
1.5 – 2 meters. It is therefore important for the FRMP area as a breach of the west bank
of the river Hull could cause flooding in parts of Cottingham and overwhelm the public
sewerage systems which would affect the whole catchment.

Surface water attenuation schemes
3.13.5.

The Council, working with KHCC and the EA is progressing three large-scale flood
alleviation schemes in the western part of the FRMP area: Cottingham and Orchard Park
Flood Alleviation Scheme (COPFAS), Willerby and Derringham Flood Alleviation Scheme
(WaDFAS) and Anlaby and East Ella Flood Alleviation Scheme (AAEFAS). Together these
schemes will reduce risk to over 20,000 properties and businesses in the catchment, by
holding back in excess an estimated 1 million tonnes of flood water in several very large
attenuation areas before releasing flood flows at a controlled rate into the urban drainage
system. The areas that will benefit from these schemes and others being pursued by the
Council in the FRMP area are set out in Appendix D.

Investment in Public Sewerage Infrastructure
3.13.6.

Since 2007, Yorkshire Water has invested over £40 million in improving the robustness
and capacity of West Hull and East Hull pumping stations, and a further £16 million is
being invested at Bransholme pumping station. The works have included replacing and
overhauling pumping apparatus and updating and improving the reliability of high voltage
electrical supply including building in reliability through redundancy. Measures have also
included for flood proofing power supply apparatus and increasing flood resilience of
other mechanical and electrical apparatus.

3.13.7.

A study of the catchment commissioned by Yorkshire Water utilising the ICM indicates
the level of investment required to increase the level of protection in the public sewer
network to reduce risk of flooding across the catchment from a less than 3.33% AEP (1 in
30 year) standard of protection to between 3.33% AEP and 1% AEP (1 in 100 year). This
is shown in Table 4.
Table 4 Investment needs to provide increased protection in the drainage network
%AEP
Water
Public
RMA Properties
no Properties
Company
Investment
longer at flood remaining at
Regulated
Requirement
risk from public flood risk for
Investment
sewer for % AEP
% AEP
Requirement

3.13.8.

£m

£m

No.

No.

3.33
(1 in 30 Year)

151

0

1065

1617

1.33
( 1 in 75 year)

183

179

3503

2976

The scale of investment required to increase the level of protection across the
catchment’s drainage network is considerable. Yorkshire Water has committed £400,000
to build on this initial study, enabling more detailed modelling and feasibility work and site
surveys in order to fully understand the level of investment and works required.
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3.13.9.

The company is looking to work in partnership with other RMAs to enhance business
cases, both independently and jointly, as capital investment to improve the capacity of the
public sewer network in the catchment will only take place in the current water company
5 year investment cycle (2015-2020) where there is a strong investment case, based on
prioritised risk across all of Yorkshire (currently investment is prioritised where
customers have previously suffered internal flooding at their property in less than a 10%
annual exceedance probability (AEP) (1 in 10 year) event).

3.13.10. In this regard, the Council has had some success working with Yorkshire Water and
other partners on schemes where innovative approaches have been taken. Solutions have
been found and implemented that may not have been achievable by one funding source
alone but serve the purposes of several RMAs and offer multiple benefits to residents.
Such an example can be found in the now operational “Pasture Terrace Flood Alleviation
Scheme” nearby in Beverley.

3.14.

Forecasting and warning

3.14.1.

There is a range of equipment that is used to forecast flooding in the catchment. There
are gauges in several watercourses in the catchment, and real time monitors on the six
principal trunk sewers. Tide levels are monitored at various points along the Humber; the
gauges at King George Dock, Albert Dock and the Humber Bridge are operated by
Associated British Ports Humber. The Council in partnership with KHCC operate tidal
monitors on the Humber Hull Frontage estuary in central Hull and Hessle. Groundwater
levels are monitored at a number of sites, including Yorkshire Water’s abstraction
boreholes at Springhead - Anlaby, Dunswell and Keldgate - Cottingham. The Council also
has independent ground water monitors at Keldgate - Cottingham.

3.14.2.

There are also calibrated rain gauges across the catchment owned by the Council or
KHCC. These are linked to a real time alarm system that triggers alerts when there is
exceptional rainfall intensity.

3.14.3.

The EA has defined a number of flood warning areas that encompass areas immediately to
the west of Kingston upon Hull, including the eastern parts of Hessle, Kirk Ella and
Cottingham, and also to the east of the city, including the southern part of Bilton. There
are also ‘flood alert areas’ which apply to a larger area, including the immediate estuarial
strip in Hessle and the floodplains of the Skidby Village Drain, Broadlane Beck, and Sand
Dike. These are all shown in Figure 11.

3.14.4.

The EA operates a free ‘flood warning direct’ service in these areas, whereby messages
are issued to residents via automated phone calls or text messages. People can register
either online at: https://fwd.environment-agency.gov.uk or by telephone on 0345 988
1188. However, it is understood that the current uptake of this service among residents
and businesses in the FRMP area is relatively low.

3.14.5.

Because the flood forecasting and warning for surface water flooding is less established
than it is for tidal and fluvial flooding, the catchment has been identified as an area that
might benefit from a pilot study on developing real time surface water flood forecasting
systems.
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Figure 11 Flood Warning Areas

3.15.

Relevant Plans and Strategies

3.15.1.

The LFRMS outlines the various plans and strategies being produced on a national, subnational and local scale by different organisations that are relevant to planning for flood
risk management in the East Riding of Yorkshire. Those that contain policies and/or flood
risk management measures that will directly affect the level of flood risk in the FRMP area
are outlined below.

River Hull Integrated Catchment Strategy
3.15.2.

The multi-agency River Hull Integrated Catchment Strategy 2015 (RHICS) sets out a
preferred approach for managing the risk of fluvial, surface water and groundwater
flooding in the natural River Hull valley, comprising eight components that are essential to
reduce the impact of flood risk. Those that are most relevant to the catchment are:


A new sluice at the mouth of the River Hull for tidal exclusion – this is proposed for
the medium term, close to the present barrier. There are different possible
engineering solutions, but the simplest is a pair of lock-type gates, which will normally
remain open. In the short term, it is recommended that the current tidal surge
barrier be used more frequently to keep out the highest tides (twice a year extra on
average), however with climate change and rising sea levels this operation will be
conducted more frequently



Upgrade Bransholme Pumping Station in conjunction with works to increase capacity
in the River Hull. Yorkshire Water has already committed £16m to upgrade this
pumping station, which will enable continuing development at Kingswood and help
reduce flood risk in Bransholme. Measures set out in RHICS will offset the increased
volume by discharge into the river Hull.
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Humber Flood Risk Management Strategy
3.15.3.

The Environment Agency’s Humber Flood Risk Management Strategy 2008, which is
currently being updated to take into account information from the December 2013 tidal
surge and the revised national policy on flood defence funding, will provide an updated
picture of what defence improvements are needed to provide the required standard of
protection to communities and businesses for different reaches of the estuary, over the
next 50-100 years, and how much investment is needed to deliver this.

3.15.4.

For the FRMP area, the 2008 Strategy committed to protecting the reach of the estuary
between Hessle Haven and Paull village. However, for the reach to the west of this in the
vicinity of the Humber Bridge, it was not considered economically viable to maintain these
defences, which are in generally poor condition and provide a low standard of protection.
The updated assessments have demonstrated that many more properties are at risk in
this area than previously predicted, therefore the proposed Humber Frontages scheme
has been extended to the Humber Bridge (as described in Section 3.13).

3.15.5.

Under the Flood Risk Regulations, the EA is required to prepare FRMPs, focusing on the
risk of flooding from main rivers, the sea, and reservoirs, whilst having regard to local
sources. The whole of the East Riding, including the Kingston upon Hull and Haltemprice
catchment lies within the ‘Humber’ river basin district, an area which drains approximately
a fifth of England. The Humber FRMP sets out a number of social, economic and
environmental objectives for individual ‘sub-areas’ within the district, including for the
Kingston upon Hull and Haltemprice statutory Flood Risk Area. These are presented in
Section 2 of the LFRMS, and are aimed at addressing the main flood risk issues and
challenges in the area. The FRMP highlights that flood risk in the catchment is complex
due to the scale and interaction of multiple sources, and that this will require all RMAs to
work in partnership to fulfil the goal of reducing flood risk from all sources and improving
the environment for the communities who live and work there. Specific measures in the
Humber FRMP to be pursued by the EA during 2015-2021 of relevance to this FRMP are
presented in Table 5.

3.15.6.

The final version of the FRMP is due by December 2015 and when adopted should be
read alongside this FRMP and the LFRMS as the primary flood risk management documents
applicable to the area.

Flood Risk Management Plan for the Humber River Basin District

Table 5 Humber Flood Risk Management Plan – Measures for the FRMP Area
Critical priority
Continue working in partnership to develop and finalise the River Hull Integrated
Catchment Strategy (RHICS).
Work in partnership to deliver the recommendations of the River Hull Integrated
Catchment Strategy (RHICS).
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Very high priority
Carry out works at High Flags Outfall to maintain the current standard of protection.
As identified in the current MTP (2015) this work will reduce risk to 170 properties at
an estimated cost of £120k.
Carry out works on Hull River defences to improve the condition and height in order to
maintain the existing standard of protection and reduce the risk of fluvial flooding to
Hull.
As identified in the current MTP (2015) this work will reduce risk to 45,000 properties
at an estimated cost of £21M.
Medium priority
Determine the feasibility of developing flood forecasts for the Hull and East Riding
catchment at the following locations to allow the development of impact based
thresholds thus improving flood warning quality:



Bransholme
Hessle

Continue to work with specific communities within Hull to ensure existing Community
Flood Plans and flood warden schemes are kept up to date & communicated with those
affected.
Work with communities to ensure they understand the benefits of fully registering to
FWD & where possible gain registration to enable appropriate action to take place.
Focus should be given to communities where registration is below 50% with an
aspiration of gaining 80% full registration.

Kingston upon Hull Local Flood Risk Management Strategy
3.15.7.

KHCC’s LFRMS was published for public consultation during Summer 2015 and is due to
be adopted by December 2015. It sets out the City Council’s objectives for flood risk
management in the city and proposes a range of measures to deliver the objectives. The
document ties in with the City Council’s Local Plan, Strategic Flood Risk Assessment and
Surface Water Management Plan, which prioritise the development of aqua greens and
retrofitting of sustainable drainage systems as principal flood risk management objectives
for the city. This Council is working with the City Council to ensure that the respective
LFRMSs are aligned.

Yorkshire Water’s Asset Management Plan 2015-2020
3.15.8.

Although Yorkshire Water’s study of the Kingston upon Hull and Haltemprice catchment
found that areas of the sewerage network provide less than a 3% AEP (1 in 30 year)
standard of protection, the company has stated that the £151 million cost to bring it up to
this standard, and £362 million to a 1.3% AEP (1 in 75) year standard, is unlikely to be
included within the current five year investment plan (2015-2020). The company has
however committed further investment to investigate options to increase the level of
protection in the area.
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Other relevant plans
3.15.9.

Other relevant plans include the East Riding Local Plan, referred to in Section 2.6, which
plans for the number and location of new developments, including homes, community
facilities, businesses and infrastructure in the area, potentially increasing or reducing the
overall amount of receptors at risk of flooding. The implications of this have been
discussed in Section 3.9.

3.15.10. Another relevant plan is the Humber River Basin Management Plan, produced by the EA
as a duty under the European Water Framework Directive, setting out what measures
will be taken to achieve the WFD objective of attaining ‘good’ ecological and chemical
status in all water bodies by 2015, or in later planning cycles if the expense would place
disproportionate financial burdens on the organisations responsible. The RBMP applies to
the same area as the EA’s Humber FRMP and refers to the same operational catchments
in setting out priorities and measures. An updated version of the original 2009 RBMP is
due to be published in December 2015.
3.15.11. The consultation on the update of the Humber RBMP in October 2014 highlights that for
the ‘Lower Hull catchment’ which includes the FRMP area, the main barriers to achieving
‘good status’ are ‘pollution from waste water’ and ‘physical modifications’. Much of the
measures proposed for the Lower Hull catchment relate to improving ‘artificial habitat’,
particularly along the length of the lower River Hull. It does not specify any measures for
the water courses in the FRMP area (shown in Figure 6), but it does state that it is
essential that works in this catchment be linked to projects undertaken by this Council
and its local flood plan (i.e. the LFRMS and this FRMP), pointing out that flood attenuation
sites have the potential for additional habitat creation.
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4

KEY FLOOD RISK ISSUES

4.1.

Introduction

4.1.1.

This section sets out the key flood risk issues based on the information presented in the
previous sections. They identify what needs to be addressed in order to sustain and
improve the FRMP area’s resilience to flooding into the future.
Key Flood Risk Issues
1. There have been a number of previous significant flooding incidents, the most
significant being June 2007, which remains the largest recorded flood event in
terms of property in the UK. There have also been a significant number of
localised incidents associated with intense storms and limitations in the capacity of
the sewerage network, particularly in Cottingham.
2.

All types of flood risk are present in the FRMP area, with some receptors at risk of
multiple sources of flooding.

3.

Tidal flood risk affects the eastern extents of the Haltemprice settlements. This is
mitigated to varying extents by the Humber defences, and there remains the
residual risk of them overtopping or breaching; schemes are being progressed by
the EA and the Council to improve the condition of the defences to ensure they
provide an adequate standard of protection for the next 50 years. Further
improvements will be needed beyond this to respond to rising sea levels associated
with climate change.

4.

Fluvial flood risk is associated with the complex network of land drains and ditches
in the FRMP area. These are largely manmade and interact with the public sewer
system at a number of locations. Managing water levels in these and the public
sewers relies on artificial pumping apparatus, as there is no natural gradient for
these to discharge to the estuary. Regular maintenance of the capacity of the
watercourses and sewers is also important to ensure that flows are not
constricted.

5.

The review of flood risk management assets in the FRMP area has identified
defects with some assets, although the condition of others, including much of the
public sewer network, is currently unknown. Yorkshire Water has stated that the
level of contacts received in the FRMP area indicates that there are no significant
structural or operational issues.

6.

Many of the flood risk assets in the FRMP area are classified in the FRAR as
significant. These include the Humber defences, outfall structures on the Western
Drain and Acres Head Drain, surface water storage lagoons at Cottingham
(Raywell Valley) and Hessle (Western Drain), and Trunk Sewer along with East
Hull and West Hull pumping stations.

7.

The significance of surface water flood risk in the FRMP area has been
acknowledged nationally with the designation of the Kingston upon Hull and
Haltemprice catchment as a Relevant Flood Risk Area. The outputs of the flood
simulation modelling commissioned for this FRMP confirm that there is a
substantial amount of people and property at risk within the Haltemprice
settlements. The Council is pursuing a number of large flood alleviation schemes to
reduce the risk of surface water flooding to the Haltemprice settlements.
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Key Flood Risk Issues
8. Groundwater flood risk affects the eastern part of the FRMP area, associated with
springs emerging from the underlying chalk aquifer when groundwater levels are
exceptionally high.
9.

The risk of flooding from all sources is expected to increase in the future due to
climate change. The outputs of the flood simulation modelling taking into account
the predicted future rainfall increases show that a 1% AEP (1 in 100 year) rainfall
event with climate change in 100 years’ time is approximately the same as a 0.33%
AEP (1 in 300 year) event today. This equates to approximately a 30% increase in
rainfall volume for the equivalent storm.

10. The Local Plan allocates sites for development in the ‘Major Haltemprice
Settlements’, equating to 15% of overall future housing development in the East
Riding to 2029 (3,550 dwellings). The development of some sites depends on
completion of the major flood alleviation schemes being progressed by the
Council, or other suitable measures brought forward alongside developments so
that the new dwellings will not be at significant risk of surface water flooding. It is
important that SuDS, such as balancing ponds, are constructed, as a part of all
major development proposals in order that the additional surface water generated
by them is adequately managed. It is also important that, for developments of 1 ha
or more, developers determine whether the capacity of existing sewerage systems
are adequate to receive foul flows generated by the proposal, so that it does not
increase the risk of surcharging.
11. Flood risk management activities in the FRMP area are primarily undertaken by the
Environment Agency, the Council, and Yorkshire Water, as RMAs. Each of these
has their own decision making processes and funding streams for this purpose.
12. The EA’s maintenance budget has declined consecutively in recent years, and
regionally the EA’s asset management plans have identified that there is insufficient
base revenue budget to carry out maintenance activities although within this FRMP
area the available budget is closer to that required due to the methodology
applied, which is based on risk measures principally associated with density of
properties.
13. Yorkshire Water has identified through feasibility studies some high level notional
solutions to increase the level of protection from the drainage system. However,
the costs associated with these are significant and will require further development
by all RMAs to enhance business cases for investment, both independently and
jointly. The company has stated that capital investment to improve the capacity of
the public sewer network in the catchment will only take place in the current 5
year investment cycle (2015-2020) where there is a strong investment case, based
on prioritised risk across all of Yorkshire. Currently investment is prioritised
where customers have previously suffered internal flooding at their property in
less than a 10% AEP (1 in 10 year) event.
14. The current uptake to the EA’s Flood Warning Service among residents and
businesses in the FRMP area is relatively low.
15. There are a number of flood risk plans/strategies being progressed by the RMAs,
proposing measures relevant to the FRMP area.
16. Existing / historic flood risk management approaches in the area are identified in
the Humber RBMP as a reason for failing to achieve ‘good’ status of water bodies
in the ‘Hull and East Riding’ catchment.
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5

FUTURE MANAGEMENT

5.1.

Introduction

5.1.1.

This section considers the main flood risk issues identified in the previous section and sets
out what will be done to address them during the next six years (2015-2021) and
subsequent reporting cycles (2021-2027 and 2027-2033) based on what, at the time of
writing, is understood to be reasonably achievable from a legal, technical, and financial
point of view, and reflects the aspirations of stakeholders and the local community,
informed by the consultation on the draft FRMP, accompanying environmental
assessments and ongoing engagement activities.

5.2.

Flood Risk Management Objectives

5.2.1.

The flood risk issues affecting the FRMP area are part of a wider set of issues considered
in the Council’s LFRMS which apply to the whole of the East Riding of Yorkshire. The
LFRMS contains a series of strategic objectives which signal what the Council’s key
priorities are in respect of tacking these issues, focused on reducing the probability of
flooding and its impacts on people, the economy and wider environment. These strategic
objectives are presented in Table 6, showing how they relate to the key flood risk issues
in the FRMP area (as described in Section 4).

Table 6 Flood risk management objectives and FRMP key issues
Local FRM Strategy Objective

Key flood risk
issue affecting
the FRMP area

1.

Establish and maintain effective governance structures to direct All
and oversee the coordination, prioritisation and review of
flood risk management activities in the East Riding.

2.

Improve our understanding of flood risk to the East Riding and 1, 2, 3, 4, 5, 6, 8,
how this may change in the future.
13

3.

Work with key partners on developing integrated strategies 1, 2, 3, 4, 13, 15
and plans to identify suitable options for managing the risk of
flooding from all sources and coastal erosion and inform
investment and delivery plans.

4.

Improve awareness amongst local communities, businesses and 1, 2, 3, 4, 5, 6, 8,
agribusinesses in the area about the level of flood risk to the 9, 11, 14
East Riding and responsibilities of riparian ownership.

5.

Improve flood forecasting and warning systems for all sources 1, 2, 3, 4, 8, 9,
of flood risk.
11, 14

6.

Improve the local response to flooding emergencies and the 1, 2, 3, 4, 8, 11
support provided during the recovery phase of those affected.

7.

Develop better coordination, management and standards of 1, 2, 3, 4, 5, 6, 9,
maintenance for flood risk and drainage assets to sustain 11, 12
and/or improve their function.
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Local FRM Strategy Objective

Key flood risk
issue affecting
the FRMP area

8.

Strengthen and deliver a coordinated programme of capital 1, 2, 3, 4, 5, 7, 9,
investment in flood and coastal erosion risk management, 10, 13
maximising funding from external sources.

9.

Ensure flood risk to and from new development is minimised, 1, 2, 3, 4, 8, 9,
and where possible achieves an overall reduction in flood risk.
10

10. Identify and where possible fulfil opportunities to deliver wider 15, 16
sustainability benefits through strategic implementation and
coordination of flood risk management activities.

5.3.

Flood Risk Management Measures

5.3.1.

A number of specific flood risk management measures have been identified for the FRMP
area aimed at achieving the Council’s strategic objectives in the LFRMS and addressing the
key flood risk issues identified in Section 4. They relate to all aspects of flood risk
management (preparing, preventing, protecting, recovering), some of which are ongoing
(e.g. capital schemes under construction), some that are due to commence during the
FRMP period having been previously agreed, and others that are yet to be taken forward
(‘proposed’ measures). They are primarily focused on capital schemes, improving
maintenance arrangements for existing flood risk assets, enforcing local development
policies, piloting property level protection, and improving community awareness and
empowerment in relation to flooding.

5.3.2.

The FRMP measures have been subject to Strategic Environmental Assessment (SEA) to
assess their potential impacts on environmental factors such as biodiversity, water quality,
soil quality, landscape, heritage assets, and also human health and material assets. The
findings of this exercise are detailed in the Environmental Statement Report for the East
Riding of Yorkshire Local Flood Risk Management Strategy and referenced throughout this
section as relevant.

5.3.3.

The measures have also been subject to a Habitat Regulations Assessment to identify and
address any adverse effects on European Sites / Natura 2000 sites. The findings of this
process are detailed in the Addendum to the Habitats Regulations Assessment of the Local
Flood Risk Management Strategy: Screening Report for the Kingston upon Hull and Haltemprice
Flood Risk Management Plan (June 2015) and the Habitat Regulations Assessment Appropriate
Assessment Report for the Kingston upon Hull and Haltemprice Flood Risk Management Plan
(September 2015). Where applicable, recommendations from this process are set out
below to inform what actions will be taken to prevent any adverse effects on the integrity
of the Humber Estuary SAC, SPA and Ramsar site.
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Capital investment
5.3.4.

Measures H1 to H11 relate to capital investment, namely to support the delivery of
ongoing and previously agreed schemes, and to take forward further proposals where
there is a case for flood alleviation schemes. In particular, they aim to address the
significant risk of surface water flooding in the FRMP area and wider catchment, and also
fluvial and tidal flood risks, collectively reducing risk to thousands of properties. They
primarily contribute to achieving Objective 8 in the LFRMS, to “Strengthen and deliver a
coordinated programme of capital investment in flood and coastal erosion risk management,
maximising funding from external sources.” Measure H11 relates to the investment needs for
the public sewerage network (identified as key issue number 13 in Section 4), which
contributes to Objective 3 in the LFRMS, to “Work with key partners on developing
integrated strategies and plans to identify suitable options for managing the risk of flooding from
all sources and coastal erosion and inform investment and delivery plans.”

5.3.5.

The SEA identified that while further capital investment will undoubtedly have benefits for
people and the economy in terms of reduced flood risk, it will be important to ensure
that RMAs identify all sustainability benefits as part of developing the business cases for
schemes and carry out assessments as appropriate such as Environmental Impact
Assessment, Habitat Regulations Assessment and Water Framework Directive
Assessment, to help ensure that adverse impacts are avoided and opportunities for
enhancement are considered and incorporated as far as possible, thus realising the
objective to enhance the environment as part of flood risk management in the area.
Measure H1 - Support the completion of Cottingham and Orchard Park
Flood Alleviation Scheme (COPFAS).
This scheme is being led by the Council. The intention is to intercept surface water run
off from the west of the FRMP area (the Raywell Valley and Cottingham Parks
watersheds), storing water in a number of lagoons so that it can be discharged in a
controlled manner into the downstream urban drainage system. The estimated cost of
the scheme is £20.8 million and the benefits are flood risk reduction to an estimated
4,257 properties. The intended source of funding for the scheme is national Flood
Defence Grant in Aid and Local Growth Fund, which have been granted subject to
detailed technical approval. The scheme is a high priority, intended for completion by
2018/19. It is included in the emerging East Riding Local Plan and is therefore
safeguarded.
Status:

Agreed

EU Code

M3 - Protection
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Measure H2 - Support the completion of the Willerby and Derringham Flood
Alleviation Scheme (WADFAS).
This Council-led scheme is currently under construction. It has been designed to
intercept surface water run-off from the west of the FRMP area, specifically the Great
Gutter Valley The anticipated cost of the scheme is £13 million and the benefits are
flood risk reduction to an estimated 8,000 properties. The primary sources of funding
are national Flood Defence Grant in Aid and European Regional Development Fund. Its
completion, scheduled for the end of the 2015-16 financial year, is a high priority. The
footprint of the scheme is included in the emerging East Riding Local Plan and is
therefore safeguarded for this purpose.
Status:

Ongoing

EU Code

M3 - Protection

Measure H3 - Support the development of the Anlaby and East Ella Flood
Alleviation Scheme (AEEFAS).
This scheme is being led by the Council as a high priority. The intention is to construct
an interception system that captures flood water from the Westella Valley and Tranby
Hill watershed areas and divert flows to a large flood water attenuation area The
anticipated cost of the scheme is £20 million and the benefits are flood risk reduction to
an estimated 6,845 properties. The intended source of funding for this scheme is
primarily national Flood Defence Grant in Aid and Local Growth Fund. This scheme is
linked to Measure H4 as there are opportunities to use spoils (clay) from this scheme as
imported material for tidal defences. It is included in the emerging East Riding Local Plan
and is therefore safeguarded. The scheme is intended to commence in mid-2015 and to
be complete by late 2019.
Status:

Agreed

EU Code

M3 - Protection

Measure H4 - Support the development of Hessle Foreshore Tidal Defence
Scheme (Humber Bridge to A63 Hessle Junction).
This scheme is being led by the Council as a high priority. Initial hydraulic modelling using
the Kingston upon Hull and Haltemprice ICM shows that around 80 properties are at
risk from tidal flooding in the short term and around 2,500 properties in the long term,
due to climate change and based on interim water level information25. The scheme will
deliver around 2km of tidal defences ranging from land raising through to hard defences
near to the Humber Bridge. This scheme is linked to Measure H3 as there are
opportunities to use spoils (clay) from that scheme as imported material for tidal
defences. This scheme is also linked to Measure H8 as it forms part of continuous
defences in the catchment area. It is intended that this scheme will commence between
2015-21.
Status:

25

Agreed

EU Code

M3 - Protection

EA 2014 Interim water level profile information for the Humber Estuary and tributaries
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Measure H5 - Develop a flood alleviation scheme to reduce surface water
flood risk in Skidby.
The Council is pursuing a scheme to reduce the risk of surface water flooding to
approximately 60 properties in Skidby. The original concept was to dig out and reform
overgrown drainage ditches on each side of Riplingham Road, pipe the ditch on the
north side, and create storage lagoons in an adjacent field. The scheme is high priority,
currently undergoing project appraisal to ascertain the most financially beneficial
solution. It is intended that it will commence between 2015-21.
Status:

Agreed

EU Code

M3 - Protection

Measure H6 - Support the delivery of schemes identified in the River Hull
Integrated Catchment Strategy (RHICS) that will benefit the FRMP area.
The RHICS is being led by a multi-agency partnership comprising the Environment
Agency, the Council, KHCC, Beverley and North Holderness Internal Drainage Board,
Yorkshire Water, and other. The preferred approach, which comprises a package of
works comprising eight inter-dependent components, will reduce flood risk to an
estimated 3,881 properties in the River Hull Valley, of which the FRMP area is a part.
The estimated cost to deliver the preferred approach is £46 million. The intended
sources of funding for this are national Flood Defence Grant in Aid, Yorkshire Water
and Local Growth fund. The delivery plan for RHICS is being developed as a high priority
and it is likely to span over the next 20 years (2015-35).
Status:

Agreed

EU Code

M3 - Protection

Measure H7 - Support the completion of work to improve the standard and
condition of defences on the River Hull in Kingston upon Hull.
This scheme is being led by the Environment Agency. The intention is to repair and
improve the embankments on the River Hull in the city where the condition may lead to
failure if left un-remediated. Many of the river defences through the city are informal and
built to differing standards. Recent surveys have identified a number of structural issues
that require remediation in the short and medium term. The consequence of a
catastrophic failure (breach) is potential flooding to properties in Cottingham. The cost
of the scheme is to be confirmed. The timeframe for implementation is between 2015
21.
Status:

Agreed

EU Code

M3 - Protection
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Measure H8 - Support the completion of the Humber Frontages (Hull)
scheme. (A63 Hessle Junction to Hedon New Clough).
This scheme is being led by the Environment Agency. The intention is to improve the
defences to provide a 0.5% AEP standard of protection. The anticipated cost of the
scheme is to be confirmed and the benefits are flood risk reduction to an estimated
22,000 properties in the eastern and western parts of Kingston upon Hull. The primary
sources of funding for the scheme are national Flood Defence Grant in Aid. This is linked
to Measure H4 as it forms parts of continuous tidal defences in the catchment area,
which the Council regards as a high priority. The timeframe for implementation is 2015
21.
Status:

Agreed

EU Code

M3 - Protection

Measure H9 - Identify further flood alleviation schemes to manage risk in
other parts of the FRMP area.
To address flood risk issues in parts of the FRMP area that will not benefit from the
flood alleviation schemes already identified, the Council will work with RMAs and
stakeholders to identify potential options, seeking that they make information available
for discussion at annual investment meetings to set future capital programmes for
investment in the FRMP area. It is anticipated that up to 2,000 properties (over 8,000 in
the total catchment) may benefit from this measure in the FRMP area. This will be
pursued as a high priority during 2015-21. Funding for schemes will be sought from
FDGiA and other sources.
Status:

Proposed

EU Code

M3 - Protection

Measure H10 - Partners to work together to develop alternative appraisal
methodologies for national flood defence funding for schemes in the FRMP
area.
Because of the significant flood risk from multiple sources in the FRMP area and the
extent of investment required to address these risks, the Council will work with local
RMAs and government departments to develop an alternative approach to funding and
appraising flood alleviation schemes in the FRMP area and wider catchment, seeking
separate national funding streams for tidal and inland flood risks and application of wider
growth measures. The lead organisations are the Council and other Government
departments such as Defra and the Treasury. This approach is in line with the
government commitments given in the Humber Growth Deal. This will be pursued as a
high priority upon the adoption of this FRMP (2015-16), as part of day-to-day activities
funded from base revenue budgets.
Status:

Proposed

EU Code

M6 - Other
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Measure H11 - Work with OFWAT to ensure that water company
investment plans consider the need for new and improved flood risk
infrastructure in the FRMP area.
The Council will work with other RMAs to pursue this measure, which is required
because the current regulatory framework bases the balance of investment priorities on
limited criteria and customer willingness to pay rather than engineering requirements.
The Council is keen to ensure that such criteria are based on the legal definition of
flooding, consequential direct damages, indirect damages and risk to life and health
whether flooding be inside a property or not. Other criteria to consider might be
economic sustainability, using Gross Value Added and insurance premiums as indicators.
Given that the catchment area is one of the most ‘at risk’ areas in the UK, there is an
urgent need to direct regional investment towards this catchment in the current 2015 –
2020 investment period and for the regulatory framework to be reviewed to ensure that
the balance of decision making in water company investment plans is based on the
FRMPs and Local FRM Strategies of LLFAs. The lead organisations are the Council and
Ofwat. This will be pursued as a high priority upon the adoption of this FRMP (2015-21),
as part of day-to-day activities funded from base revenue budgets.
Status:

Proposed

EU Code

M6 - Other

Maintenance of flood risk assets
5.3.6.

Measures H12, H13 and H14 relate to prioritisation of maintenance and seeking greater
economic efficiency in how this is undertaken in the FRMP area (see key issues 6, 11 and
12 in Section 4). With substantial lengths of public sewer in the FRMP area and wider
catchment, the Council considers it essential that regular inspection and maintenance
regimes of below ground pipework and ancillary structures are implemented, particularly
for the principal trunk and branch sewers. The recommendations of flood investigation
reports produced by the Council, such as for recent flooding incidents in Cottingham,
typically highlight maintenance issues such as the need to remedy blocked drains and
structural defects.

5.3.7.

These measures contribute to achieving primarily Objective 7 in the LFRMS, to “Develop
better coordination, management and standards of maintenance for flood risk and
drainage assets to sustain and/or improve their function.” Measure H12 also contributes
to Objective 4, to “Improve awareness amongst local communities, businesses and
agribusinesses in the area about the level of flood risk to the East Riding and
responsibilities of riparian ownership.”

5.3.8.

The SEA highlighted that while these measures are likely to have positive impacts in terms
of reduced flood risk, there are potential negative impacts on wider environmental factors
such as biodiversity, soil quality and water quality, depending on how and when
maintenance activities are carried out. The overall impact on such factors is however
predicted to be positive in the medium to long term provided appropriate consideration
is given to the needs of wildlife and, if necessary, mitigation carried out. The HRA process
recommended that, in implementing measures H13 and H14, further assessment should
be carried out in order to avoid potential adverse effects on the Humber Estuary SAC,
SPA and Ramsar site. It recommends that, in developing new maintenance plans, the
Council should:


determine the ecological constraints associated with the location, methods and
timings of proposed activities, having regard to sediment transportation pathways and
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linkage, hydrological pathways and processes, diffuse water pollution, disturbance to
birds, and coastal squeeze;


identify constraints relating to where and when qualifying bird species are likely to be
present and which habitats may be affected, and specify how these will be addressed
i.e. in terms of timings, method statements and site specific mitigation measures26;
and



specify mitigation measures or site level working practices to avoid or reduce other
environmental impacts.

Measure H12 - Publish and update progress reports on implementation of
actions identified in statutory Flood Investigation Reports produced for the
FRMP area.
A number of statutory flood risk investigations have been undertaken in the FRMP area,
setting out various actions that RMAs should undertake to reduce the risk of such
incidents reoccurring. There are currently 4 actions pending, 7 ongoing and 1 resolved. It
is proposed that progress reports on implementing these actions will be published on
the Council’s website periodically. The Council will pursue this measure as a high
priority upon the adoption of this FRMP (2015-21), as part of general activities funded
from its base revenue budget.
Status:

Proposed

EU Code

M5 Recovery and Review

Measure H13 - Work with RMAs to share and agree maintenance plans and
priorities in the FRMP area.
Because most highway gullies discharge to the public sewer in the FRMP area, Yorkshire
Water and the Council will benefit from sharing data and coordinating sewer cleaning
and gully cleansing programmes. Likewise the EA and the Council will benefit from
sharing data and coordinating watercourse maintenance and trash screen activities. The
Council will pursue this as a high priority upon the adoption of this FRMP (2015-21), as
part of general LLFA activities funded from its base revenue budget, and apply the
mitigation measures set out above to avoid any adverse effects on the Humber Estuary
SPA, SAC and Ramsar site.
Status:

26

Proposed

EU Code

M3 - Protection

Data obtained from the British Trust for Ornithology (BTO) on behalf of the Wetland Bird Survey (WeBS) suggests
that maintenance works that have the potential to cause disturbance to qualifying bird species should be undertaken
between the end of July to the end of September, and that where possible, areas of priority habitat which support
qualifying bird species, should be avoided. See Section 4 and Appendices C and D of the HRA Appropriate Assessment
Report for the full details.
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Measure H14 - Work with RMAs to identify where cost-savings can
potentially be made through different approaches to maintenance activities
in the FRMP area.
The majority of drainage systems in the catchment are hydraulically linked regardless of
which RMA is responsible for them. Partners will benefit from working together to
identify duplication / gap analysis of maintenance activities, and identify opportunities for
Public – Public / Public Private maintenance agreements in line with measures set out in
the F&WMA 2010. The Council will pursue this as a high priority upon the adoption of
this FRMP (2015-21) as part of general LLFA activities funded from its base revenue
budget and apply the mitigation measures set out above to avoid any adverse effects on
the Humber Estuary SPA, SAC and Ramsar site.
Status:

Proposed

EU Code

M3 - Protection

Land use planning
5.3.9.

Measures H15 to H17 relate to the need to ensure new developments in the FRMP area
are informed by best available information, that they incorporate SuDS and deliver
improvements to the sewerage network where there is insufficient capacity to
accommodate additional foul flows (see key issue 10 in Section 4). They primarily
contribute to achieving Objective 9 in the LFRMS, to “Ensure flood risk to and from new
development is minimised, and where possible achieves an overall reduction in flood risk.”
The SEA identifies mainly positive effects in relation to these measures, as implementing
SuDS, can contribute to improved water quality and soil quality and encourage
biodiversity in addition to reducing flood risk. While there are potential negative impacts
associated with works to improve sewers, the overall impact is predicted to be positive in
the medium to long term provided appropriate consideration is given to environmental
impacts in developing proposals and, if necessary, mitigation carried out.
Measure H15 - Support the implementation of SuDS to manage flood risk
associated with new development in the FRMP area.
The Council, as Local Planning Authority and Lead Local Flood Authority, will seek to
secure effective SuDS through the policy approach of the emerging East Riding Local Plan
and in determining applications for planning permission. It is not anticipated that the
costs of SuDS would render a proposed development unviable in this FRMP area. Failure
to provide adequate SuDS would increase surface water risk to existing development.
This measure is a high priority and will be implemented throughout the duration of this
FRMP and the Local Plan (2012-2029) as proposals come forward in the FRMP area.
Status:

Proposed

EU Code

M2 - Prevention
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Measure H16 - Support implementation of strategic public sewer
improvements including those identified in the East Riding Local Plan.
The Council, as Local Planning Authority and Lead Local Flood Authority, will seek
evidence from developers and Yorkshire Water as to the capacity of existing public
sewer with proposals at the locations specified in the Local Plan or in other locations
where issues may arise. It is not anticipated that such improvements would render a
proposed developments unviable in the FRMP area. It is estimated that approximately
100 houses would benefit from improvements to the sewer on Boothferry Road due to
reduced flood risk for as that stretch currently falls below the 3.3% (1 in 30 year)
standard of protection. This measure will be implemented as a high priority throughout
the timeframe of the Local Plan (2015-29) as specific proposals come forward in the
FRMP area.
Status:

Proposed

EU Code

M2 - Prevention

Measure H17 - Use published model outputs to update the Strategic Flood
Risk Assessment and site specific flood risk assessments submitted with
planning applications.
The Council’s LLFA function will support its LPA function in enabling the planning
departments and developers to use more accurate information when assessing the level
of flood risk applicable to a proposed development in the FRMP area. The EA have now
published the national map for surface water using data from the detailed integrated
catchment model commissioned by the Council and partners. This has been agreed by all
RMAs and should be considered the most accurate mapping product for fluvial and
surface water flood risk within this catchment for developments above 7m AOD. The
Council will pursue this as a high priority upon the adoption of this FRMP (2015-21) as
part of general LPA and LLFA activities funded from its base revenue budget.
Status:

Proposed

EU Code

M2 - Prevention

Property level protection
5.3.10.

Measure H18 relates to the fact that there have been a number of flooding incidents in
Cottingham, which have been the subject of formal investigations by the Council. As a
result of these investigations, it was recommended that there may be a case for property
level flood protection measures, and that this should be explored with residents in
Cottingham. It contributes to achieving Objective 8 in the LFRMS and the SEA predicts
mainly positive or neutral effects, with clear benefits in terms of reduced flood risk,
community empowerment and adaptation to climate change.
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Measure H18 - Explore potential to pilot property level protection in
Cottingham.
The Council has commenced a study to understand the potential demand for property
level flood protection solutions, including establishing the potential level of
customer/public contributions to such a scheme where a community level flood
protection scheme is not planned. This will help identify whether a business case can be
made for capital funding to support such a scheme. A postal survey on the potential
uptake of such as scheme has been undertaken and the results are currently being
analysed. A pilot would be funded from the Council’s base revenue budget and
implemented as a high priority between 2015-21.
Status:

Proposed

EU Code

M3 - Protection

Flood forecasting and warning
5.3.11.

Measure H19 is to address the concern that current take up of the EA’s Flood Warning
Direct service is relatively low (identified as key issue 14 in Section 4) and that the means
of disseminating flood forecast data could be improved to enable a better informed and
timely response. It contributes to achieving Objective 5 in the LFRMS, to “Improve flood
forecasting and warning systems for all sources of flood risk.” The SEA predicts positive
effects in terms of reducing flood risk and encouraging community empowerment and
neutral effects on wider environmental factors.
Measure H19 - Work with the Environment Agency to improve the uptake of
the flood warning service in the FRMP area and improve real time warning
and informing systems in the catchment area.
The EA identified this as a high priority measure in the Draft Humber FRMP, in
recognition of the relatively poor take up of the service in the Kingston upon Hull and
Haltemprice catchment. Officers of this Council will continue to support the take up of
the flood warning service including republishing EA warning data, linking it to graphical
user interfaces on the Council’s website. The Council also will work with other RMAs to
build on the existing telemetry network and hydraulic models to explore the benefits of
using a ‘real time’ surface water flood prediction system in the FRMP area. Council
activities in this respect will be progressed as a high priority between 2015-21and funded
from its base revenue budget.
Status:

Proposed

EU Code

M4 - Preparedness

Environmental enhancements
5.3.12.

Measure H20 relates to the need to consider wider environmental benefits that could be
realised through flood risk management activities in the FRMP area, in particular
opportunities to contribute to WFD objectives and priorities specified in the Humber
RBMP for water bodies in the FRMP area (see key issue number 16 in Section 4). It
contributes to achieving Objective 10 in the LFRMS to “Identify and where possible fulfil
opportunities to deliver wider sustainability benefits through strategic implementation and
coordination of flood risk management activities” and the SEA recognises the positive impacts
of this on the wider environment that are expected to be realised in the medium to long
term.
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Measure H20 - Identify and where feasible deliver biodiversity enhancements
and WFD benefits through flood alleviation schemes and maintenance
approaches in the FRMP area.
The Council will work with partners such as the Environment Agency and Natural
England through multi-agency project boards to identify opportunities to contribute to
wider environmental targets in implementing flood risk management measures in the
FRMP area, in particular the WFD targets expressed in the Humber River Basin
Management Plan (RBMP) for water bodies in the FRMP area, where this would not
substantially increase flood risk and/or costs (see Sections 2.5 and 3.10). This measure is
a high priority and its timing is linked to that of the measures in the RBMP. The greatest
opportunities for wider environmental enhancements are likely to be through schemes
such as AEEFAS, COPFAS and those being progressed through RHICS.
Status:

Proposed

EU Code

M6 - Other
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6

MONITORING AND REVIEW

6.1.

Introduction

6.1.1.

The approach to reviewing the FRMP is the same as that set out in the LFRMS. A full
review of the FRMP will be undertaken every 6 years to comply with the Flood Risk
Regulations 2009, but a review may be triggered earlier should any of the following occur:


Significant change to relevant legislation



Significant change to relevant regulatory systems



A flood event that causes fatality



A flood event that has an extremely high impact on the local economy

6.1.2.

Monitoring the implementation of the measures will be undertaken periodically using a
series of economic, social and environmental indicators as defined in Tables 7 and 8.

6.1.3.

This is intended to replace existing monitoring systems that the Council has operated for
flood and coastal risk management activities.
Table 7 Monitoring Framework
Strategic
Objective(s)

Indicators
Applied

H1 – Support the completion of Cottingham and
Orchard Park Flood Alleviation Scheme.

8

U,V,N,Y,F,Q,
L,X,R

H2 – Support the completion of the Willerby and
Derringham Flood Alleviation Scheme.

8

U,V,N,Y,F,Q,
L,X,R

H3 – Support the development of the Anlaby and East
Ella Flood Alleviation Scheme.

8

U,V,N,Y,F,Q,
L,X,R

H4 – Support the development of Hessle Foreshore
Tidal Defence Scheme (Humber Bridge to A63 Hessle
Junction).

8

U,V,N,Y,E,F,
Q,L,X,R

H5 – Develop a flood alleviation scheme to reduce
surface water flood risk in Skidby.

8

U,V,N,Y,F,Q,
L,X,R

H6 – Support the delivery of schemes identified in the
River Hull Integrated Catchment Strategy that will
benefit the FRMP area.

8

U,V,N,E,Y,F,
Q,L,X,R

H7 – Support the completion of work to improve the
standard and condition of defences on the River Hull
in Kingston upon Hull.

8

U,V,N,Y,F,L,
X,R

H8 - Support the completion of the Humber
Frontages (Hull) scheme. (Humber – Hull Frontages A63 Hessle Junction to Hedon New Clough).

8

U,V,N,E,Y,F,
L,X,R

FRMP Area Measure
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Strategic
Objective(s)

Indicators
Applied

8

L

H10 - Partners to work together to develop
alternative appraisal methodologies for national flood
defence funding for schemes in the FRMP area.

8, 1 & 2

E,F,L,M,N,

H11 – Work with OFWAT to ensure that the water
company investment plans consider the need for new
and improved flood risk infrastructure in the FRMP
area.

3&1

F

H12 – Publish and update progress reports on
implementation of actions identified in statutory Flood
Investigation Reports produced for the FRMP area.

4&1

M

H13 - Work with RMAs to share and agree
maintenance plans and priorities in the FRMP area.

7&1

J

H14 - Work with RMAs to identify where cost-savings
can potentially be made through different approaches
to maintenance activities in the FRMP area.

7&1

J

H15 – Support the implementation of SuDS to manage
flood risk associated with new development in the
FRMP area.

9

P

H16 - Support implementation of the strategic public
sewer improvements including those identified in the
East Riding Local Plan.

9

F

H17 - Use published model outputs to update the
Strategic Flood Risk Assessment and site specific flood
risk assessments submitted with planning applications.

9&2

C

H18 – Explore potential to pilot property level
protection in Cottingham.

8&6

U,V

H19 – Work with the Environment Agency to
improve the uptake of the flood warning service in the
FRMP area and improve real time warning and
informing systems in the catchment area.

5&6

G

FRMP Area Measure
H9 - Identify further flood alleviation schemes to
manage risk in other parts of the FRMP area.

H20 - Identify and where feasible deliver biodiversity
enhancements and WFD benefits through flood
alleviation schemes and maintenance approaches in
the FRMP area.

10, 1, 4, 7, 8
&9

Q,R
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Table 8 Performance indicators and targets
Ref Indicator and Value

Target

A

Frequency of meetings of ERYC committees / forums to Annual
consider flood risk management work

B

ERYC attendance at external boards / committees that 100%
consider flood risk management work

C

Availability of detailed flood risk mapping

All catchments by
2018

D

Flood risk asset register - fields populated (%)

Increase

E

New tidal defences (m)

Increase

F

Investment in public sewerage infrastructure

Increase

G

Eligible properties signed up to EA Flood Warning Service

80%

H

Multi Agency Flood Plan up to date

6 yearly review

I

Town and Parish Councils with flood emergency plans (%)

100%

J

Partner maintenance plan produced and agreed

Annually

K

Proportion of scheduled maintenance work undertaken Increase to >50%
annually (%)

L

Proportion of programmed public flood alleviation schemes 70%
where funding is secure

M

S19 Actions satisfactorily completed

100%

N

New development enabled because flood risk reduced (Ha)

Increase

O

Planning applications granted contrary to EA advice (#)

None

P

Planning applications granted contrary to LLFA advice (#)

None

Q

Watercourse ecological status maintained/improved

5% increase

R

Area of wildlife habitat enhanced / created (Ha)

5% increase

S

Flood alleviation schemes incorporating renewable or low Increase
carbon energy.

T

Standard of protection of new flood alleviation schemes with 100%
climate change component.

U

Residential properties at lower flood risk (#)

Increase

V

Commercial properties at lower flood risk (#)

Increase

W

Community facilities and infrastructure at lower flood risk.

Increase

X

Tourism, cultural and heritages assets at lower flood risk (#)

Increase

Y

Agricultural land at lower flood risk (Ha)

Increase

Z

Properties with reduced risk of coastal erosion

Increase
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6.2.

Next steps

6.2.1.

The FRMP is a living document. It is an information tool that should be used by all RMAs,
LPAs, developers and other stakeholders when planning flood risk activities or making
decisions about other activities that may influence or be influenced by the risk in this area.

6.2.2.

The document should primarily be read with the LFRMSs and SFRAs of both this Council
and KHCC. It should also be read alongside the Humber FRMP, this Council’s and
KHCC’s Local Plans, and the Humber River Basin Management Plan.
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7

GLOSSARY

Annual Exceedance Probability (AEP) - The
probability of a given event being exceeded in any
given year. e.g. 1% AEP is equivalent to 1%
probability of occurring in any one year (or, on
average, once in every 100 years).

F&WMA - Flood and Water Management Act

Aquifer - Water bearing rock, sand or gravel
capable of yielding significant quantities of water.
Areas Susceptible to groundwater Water Flooding
(AStGWF) - A strategic scale map showing
groundwater flood areas on a 1km square grid,
produced by the Environment Agency in 2010 for
LLFAs to use in their Preliminary Flood Risk
Assessments. This remains the best available
dataset for assessing groundwater flood risk at
the current time.

Flood Hazard - An expression of the combination
of flood probability, flood extent and flood depth
to assess the potential adverse consequences of
flooding. .

Brownfield site - Any land or site that has been
previously developed.
Catchment - The area contributing flow or runoff
to a particular point on a watercourse or
drainage system.
Climate change - Long-term variations in global
temperature and weather patterns both natural
and as a result of human activity, primarily
greenhouse gas emissions.
Culvert - Covered channel or pipe that forms a
watercourse below ground level, or through a
raised embankment.
DCLG - Department of Community and Local
Government.
Defra - Department for Environment Flood and
Rural Affairs.
Digital Elevation Model (DEM) - Three
dimensional digital representation of unfiltered
surface topography of an area.
Digital Terrain Model (DTM) - Three-dimensional
digital representation of a bare earth surface (i.e.
with buildings, trees removed).
ERYC - East Riding of Yorkshire Council
EA - Environment Agency

Flood probability - The estimated likelihood of a
flood of a given magnitude occurring or being
exceeded in any specified time period.

Flood risk - An expression of the combination of
the flood probability and the magnitude of the
potential consequences of the flood event.
Flood Risk Area - An area determined as having a
significant risk of flooding in accordance with
guidance published by Defra and WAG.
Fluvial flooding - Water levels in main rivers
and/or
ordinary
watercourses
(smaller
watercourses) exceed their bank levels, resulting
in inundation of adjacent land. This may be due
to intense or prolonged rainfall, to constrictions in
the river channel causing flood waters to back up,
or to high water levels at its outlet, preventing
free discharge (e.g. due to tide locking). It can
also be caused by the failure of pumping stations
or other control structures which are engineered
for discharge into downstream systems.
Formal Flood Defence - A structure built and
maintained specifically for flood defence
purposes.
Geographical Information System (GIS) Computer software designed to capture, store,
manipulate, analyze, manage, and present all
types of geographical data.
Greenfield site - Previously undeveloped land.
Groundwater - Water in the ground, usually
referring to water in the saturated zone below
the water table.
Groundwater flooding - Water levels in the
ground rise above the surface. This is usually
during prolonged wet periods, but is also
influenced by seasonal variations. This form of
flooding occurs when a body of water which is
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normally confined rises above the ground because
there is positive hydraulic head (water pressure
acting from a higher level). Where the water
breaks the surface the body of water is known as
an unconfined aquifer (sometimes exhibited as a
keld or spring). When uncontrolled this can lead
to flooding. Groundwater sometimes enters public
sewers and watercourses in an uncontrolled way
through a mechanism called infiltration, the effect
of infiltration is that indirect flooding can occur
due to rainfall because the capacity of the piped
or channel systems is taken up by groundwater.
Humber North Bank Tidal Modelling Study carried out by Mott Macdonald for the
Environment Agency between 2010 and 2012.
This examined flood risk from wave overtopping
and tidal inundation along the north bank of the
Humber from Kilnsea to Blacktoft. Outputs from
this study have been used to quantify risks and
consequences of tidal flooding.
IDB - Internal Drainage Board
Informal Flood Defence - A structure that
provides a flood defence function, however has
not been built and/or maintained specifically for
this purpose (e.g. boundary wall).
LFRMS – Local Flood Risk Management Strategy
LiDAR - Light Detection and Ranging – airborne
mapping technique that provides a 3D image
and data set of the surface of the earth.
LPA - Local Planning Authority
LRF - Local Resilience Forum
Main River - A watercourse designated on a
statutory map of Main rivers, maintained by the
Environment Agency.
Mitigation measure - A generic term used in this
guide to refer to an element of development
design which may be used to manage some risk
to the development, or to avoid an increase in
risk elsewhere.

Ordinary watercourse - A watercourse which is
not a private drain and is not designated a Main
river
.Ordnance Survey (OS) - National mapping
agency.
PFRA - Preliminary Flood Risk Assessment
Reservoir flooding - A reservoir is a raised
structure capable of holding 10,00027 cubic
metres of water above the natural level of any
part of the surrounding land. Water stored in a
reservoir may cause flooding when released in a
controlled way due to overtopping of a designed
spillway when its capacity is exceeded or in an
uncontrolled way due to structural failure of the
impounding structure (dam) or by catastrophic
failure of ancillary structures such as valves or
pipes.
Residual Risk - A measure of the outstanding
flood risks and uncertainties that have not been
explicitly quantified and/or accounted for as part
of the review process.
Riparian Owners - Land owners with land or
property alongside a river or other watercourse
who have responsibility for maintaining the river
beds and banks and for allowing water to pass
without obstruction.
SEA - Strategic Environmental Assessment
SSSI - Sites of Special Scientific Interest Locations defined by Natural England as being
the country's very best wildlife and/or geological
sites. .
Standard of protection - The estimated
probability of an event occurring which is more
severe than those against which an area is
protected by flood defences.
SFRA - Strategic Flood Risk Assessment
Surface Water - Water collected or flowing over
the ground not contained within a watercourse.
Usually results from heavy rainfall onto an
impermeable or saturated surface.

NPPF - National Planning Policy Framework
NRD - National Receptor Dataset
27

Subject to the Commencement of Schedule 4 of the
FWMA Act 2010 which amends The Reservoirs Act
1975
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Surface water flooding - Rainfall is unable to
drain into the ground or to a suitable drainage
system, resulting in ‘ponding’ or overland flow.
This may be due to soil types or because the
ground is already saturated from previous rainfall
or because the intensity/duration of the storm is
greater than the capacity of the ground or
drainage system. It may also be due to hydraulic
capacity or serviceability issues (blockages) in the
public sewer network, highways drainage systems
or in culverted watercourses, or by failure of
pumping stations or other ancillary structures
which normally control the flow into downstream
systems. Natural topography and the locations of
buildings and structures determine the direction
and depth of surface water flows across the
surface and where they may pond or discharge.
SuDS - Sustainable Drainage Systems - A
sequence of management practices and control
structures, often referred to as SUDS, designed to
mimic natural conditions to drain surface water in
a more controlled and sustainable manner.
Typically, these techniques are used to attenuate
rates of runoff from potential development sites.

surges and high tides. Where tidal defences exist,
they can be overtopped or breached during a
severe storm, which may be more likely with
climate change. The severity of tidal flooding is
dependent upon a number of factors, often in
combination, such as the height of the tide,
weather systems, wind and wave conditions,
topography, the effectiveness of drainage systems
and the condition of flood defences. The onset of
flooding from the sea can be extremely rapid; the
potential consequences and impacts of tidal
flooding are more severe than flooding from
other sources.
Watercourse - Any natural or artificial channel
that conveys surface water.
Watershed - Line depicting the area within which
all surface water will drain into an area of
interest, such as a town or village. For the
assessment of surface water this boundary is
defined from the topography.

Tidal flooding - Flooding to low lying land from
the sea and tidal estuaries is caused by storm
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APPENDIX A: FLOOD RISK ASSETS
Flood Risk Asset Register
The entries on the Council’s Flood Risk Asset Register are categorized as set out in Table A1. The
entries for the FRMP area are listed in Table A2. The table also includes assets outside the FRMP
area where, due to the generally flat nature of the area, a failure would impact on the FRMP area.
The hydrometric data in the FRMP area is listed in Table A3. The methodology for categorising
flood risk assets is presented in Appendix B of the LFRMS.
Table A1. FRAR categories
FRAR Category Significance
A

'Designated Feature' – A significant flood risk asset that has been
'designated' by a designating authority for flood risk when formal
procedures for designation are complete. These assets shall be published
with the minimum required information.

A1

The feature has been identified as a candidate ‘Designated Feature’ but is
yet to be determined as such through legal process. These assets shall be
published with the minimum required information.

B

'Asset is Significant to Flood Risk' - These assets have been identified as
being significant to flood risk but will not be designated. These assets shall
be published with the minimum required information.

C

'All Other Assets' -. These records have not been identified as 'significant'
to flood risk or have not yet gone through the risk assessment process.
This does not mean they do not play a role in flood risk management or
that the area in question is not at risk of flooding, only that the asset is
presently not identified as being ‘significant’ to flood risk

Where assets are indicated to be maintained by public RMAs, requirements to inspect or maintain
them are permissive unless the RMA is the owner of the asset or land. In relation to the Council,
this supersedes any former permissive or elective undertakings of the Council and its predecessor
authorities regarding the maintenance of flood risk and drainage assets or features. In formulating
maintenance plans the Council will have regard to relevant environmental legislation and refer to
best practice such as that set out in The Drainage Channel Biodiversity Manual: Integrating wildlife and
flood risk management (ADA and Natural England, 2008).

53

Table A2. Flood risk assets in the FRMP area
Asset Name Location
RMA

UFRN
(Start)

UFRN
(End)

NGR
(Start)

NGR
(End)

FRAR
Category

Condition

Operational
Requirement*

Inspection
Frequency
(Months)

* MSCC = Manual of Sewer Condition Classification 5th Edition: WRc: 2015 * HPJ = High Pressure Jetting

Western
Trunk Sewer

Kingston Road Goulton Street

YW

ABE939

ACT962

504118
429692

507936
427369

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Northern
Trunk Sewer

Hall Road Goulton Street

YW

ACT098

AIG124

506420
432601

507978
427449

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Bilton Trunk
Sewer

Main Road Bilton
- Hedon Road

YW

AAO977

ACO522

515358
432757

513136
429304

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Newington
Trunk Sewer

Anlaby Road Goulton Street

YW

ACS970

AIF035

505071
428702

507950
427381

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Cottingham
Branch Sewer

Victorias Way Hall Road

YW

AAQ844

ACS672

505005
432849

506606
431590

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Willerby
Branch Sewer

Willerby Road

YW

ACT001

ACU012

504460
429676

507185
429483

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Swanland
Branch Sewer

Main Street
Swanland Springfield Way

YW

AAP745

ABE760

500245
428343

504343
428797

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Hessle Branch
Sewer

Station Road First Lane

YW

AAV792

ABA971

503333,
426364

504294,
426527

B

TBC

48

Humbercare
Transfer
Tunnel

Goulton Street Hull Road Saltend

YW

AIU706

AIU706

507975,
427444

516294,
428982

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings
MSCC inspection and
remedials / HPJ
Remove Arisings

24
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Asset Name

Location

RMA

UFRN
(Start)

UFRN
(End)

NGR
(Start)

NGR
(End)

FRAR
Category

Condition

Operational
Requirement*

Inspection
Frequency
(Months)

* MSCC = Manual of Sewer Condition Classification 5th Edition: WRc: 2015 * HPJ = High Pressure Jetting

West Hull
Pumping
Station

Goulton Street

YW

AFM597

NA

507977
427449

NA

A1

TBC

YW E&M Maintenance
Schedule

>1

East Hull
Pumping
Station

Hedon Road

YW /
EA

AIU648

NA

513024
429261

NA

A1

TBC

YW E&M Maintenance
Schedule

>1

Creyke Beck

Dunswell Lane Victorias Way

EA

AFT466

AGL742

504992
434499

504958
433021

B

TBC

Channel Clearance and
Weed Removal

6

Creyke Beck
Culvert

New Village Road
- Victorias Way

ERYC

AFL114

AFL114

505065,
433252

505044,
433222

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Wanless Beck

Park Lane Cannongate

EA

AFQ685

AFT266

504395
435154

504767
434265

B

TBC

Channel Clearance and
Weed Removal

6

Wanless Beck
Culvert

Mill Beck Lane Cannongate

ERYC

AFK856

AFK856

504787
433415

504826
433113

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Broadlane
Beck

Westfield Road Broad Lane Close

EA

AFE284

AFQ713

501602
432128

504823
433074

B

TBC

Channel Clearance and
Weed Removal

6

Cottingham
Drain

Northmoor Lane
- Danepark Road

EA

AFT977

AGL654

505928
434774

506420
432601

B

TBC

Channel Clearance and
Weed Removal

6

Cottingham
Drain Culvert

Danepark Road Hall Road

KHCC

AGL654

AGL654

506013
433947

506420
432601

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48
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Asset Name

Location

RMA

UFRN
(Start)

UFRN
(End)

NGR
(Start)

NGR
(End)

FRAR
Category

Condition

Operational
Requirement*

Inspection
Frequency
(Months)

* MSCC = Manual of Sewer Condition Classification 5th Edition: WRc: 2015 * HPJ = High Pressure Jetting

Mill Beck Lane Mill Beck Lane
Screen
(Wanless Beck)

ERYC

AID576

NA

504787,
433414

NA

B

TBC

Reactive to telemetry

R

Creyke Beck
Screen

New Village Road

ERYC

AID577

NA

505064
433255

NA

B

TBC

Reactive to telemetry

R

George Street
Screen

George Street

ERYC

AIS605

NA

504418,
433074

NA

B

TBC

Reactive to telemetry

R

Victorias Way
Screen

Victorias Way

ERYC

AID578

NA

505003,
432847

NA

B

TBC

Reactive to telemetry

R

Cottingham
Drain Screen
Snuff Mill Lane
Screen

Danepark Road

KHCC

AIU695

NA

NA

B

TBC

Reactive to telemetry

R

Snuff Mill Lane

YW

AIS608

NA

506012,
433948
504963,
432492

NA

B

TBC

Reactive to telemetry

R

Raywell Valley
Lagoons

Westfield Road Eppleworth Road

ERYC

AIU655

AIU659

502028,
432490

502638,
432875

B

TBC

ERYC Maintenance
Activity

3

Albion Mills
Lagoon

A164 Beverley
Road

ERYC

AGK524

NA

501703,
430874

NA

B

TBC

ERYC Maintenance
Activity

3

Rawdales
Lagoon

A164 Beverley
Road

ERYC

AIU969

NA

500646,
430515

NA

B

TBC

ERYC Maintenance
Activity

3

Filling Station
Lagoon

A164 Beverley
Road

ERYC

AIU698

NA

501907,
431053

NA

B

TBC

ERYC Maintenance
Activity

3
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Asset Name

Location

RMA

UFRN
(Start)

UFRN
(End)

NGR
(Start)

NGR
(End)

FRAR
Category

Condition

Operational
Requirement*

Inspection
Frequency
(Months)

* MSCC = Manual of Sewer Condition Classification 5th Edition: WRc: 2015 * HPJ = High Pressure Jetting

Robsons
Cottages
Lagoon
Great Gutter
Lane Culvert

Great Gutter
Lane West

ERYC

AIU697

NA

501637,
430743

NA

B

TBC

ERYC Maintenance
Activity

3

Great Gutter
Lane West - Carr
Lane

ERYC

AFK838

AFK838

501688,
430677

503789,
430408

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Sand Dyke

Carr Lane Wymersley Road

ERYC

AFR363

AFR255

503790,
430406

504126,
429398

B

TBC

Channel Clearance and
Weed Removal

6

Carr Lane
Lagoon

Carr Lane

ERYC

AIU699

NA

504404,
430680

NA

B

TBC

ERYC Maintenance
Activity

3

Acre Heads
Drain
(Riparian)

Carr Lane Springfield Way

ERYC/K
HCC

AFR255

AFR255

504388,
430519

504124,
429399

B

TBC

Channel Clearance and
Weed Removal

6

Kingston Road
Screen

Kingston Road

KHCC

AIS538

NA

504220,
429711

NA

B

TBC

Reactive to telemetry
(ERYC on behalf of
Riparian Owner)

R

Anlaby Retail
Park Screen

Springfield Way

Riparian

AIS539

NA

504075,
429215

NA

B

TBC

Reactive to telemetry

R

Anlaby Retail
Park Culvert

Springfield Way

Riparian

AFK843

AFK843

504074,
429213

504044,
429097

B

TBC

48

Acre Heads
Drain (Main
River)

Springfield Way Hull Road Hessle

EA

AFT440

AFU044

503981,
428775

504193,
426394

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings
EA Maintenance
Activity

6
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Asset Name

Location

RMA

UFRN
(Start)

UFRN
(End)

NGR
(Start)

NGR
(End)

FRAR
Category

Condition

Operational
Requirement*

Inspection
Frequency
(Months)

* MSCC = Manual of Sewer Condition Classification 5th Edition: WRc: 2015 * HPJ = High Pressure Jetting

Acre Heads
Drain Culvert
(Section 1)
Acre Heads
Drain Culvert
(Section 2)
Springfield
Way Screen

Springfield Way Grimston Road

ERYC

AFK844

AFK844

504022,
428937

503975,
428819

B

TBC

48

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings
MSCC inspection and
remedials / HPJ
Remove Arisings
Reactive to telemetry

Hull Road Anlaby
- Hull Road
Hessle
Springfield Way

ERYC

AFK845

AFK845

503980,
428775

504193,
426394

B

TBC

ERYC

AID574

NA

504022,
429023

NA

B

Hull Road
Screen

Hull Road Anlaby

ERYC

AID563

NA

503977,
428782

NA

B

TBC

Reactive to telemetry

R

Anlaby
Common
Screen
Common
West Drain
(Section 1)

Delius Close

ERYC

AIS542

NA

504478,
428124

NA

B

TBC

ERYC Maintenance
Activity

6

Delius Close Anlaby Park Road

KHCC

AFK846

AFK846

504476,
428124

504860,
428016

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Common
West Drain
(Section 2)

Anlaby Park Road
- Hessle Road

YW

AIU707

AIU707

504860,
428016

504570,
426515

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings

48

Fleet Drain
Screen

Hessle Road

KHCC

AIU708

NA

504502,
426593

NA

B

TBC

Reactive to telemetry

R

Hessle Fleet
Drain

Hessle Road Livingstone Road

EA

AGL661

AFC243

504483,
428120

503532,
425532

B

TBC

Channel Clearance and
Weed Removal

6

48

R
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Asset Name

Location

RMA

UFRN
(Start)

UFRN
(End)

NGR
(Start)

NGR
(End)

FRAR
Category

Condition

Operational
Requirement*

Inspection
Frequency
(Months)

* MSCC = Manual of Sewer Condition Classification 5th Edition: WRc: 2015 * HPJ = High Pressure Jetting

Hessle Fleet
Drain Sluices

Ferry Road
Hessle

EA

AID639

NA

503426,
425830

NA

B

TBC

2 Weekly sluice

>1

Waterside
Pumping
Station

Henry Boot Way

YW

AFM596

NA

504542,
426141

NA

B

TBC

YW E&M Maintenance
Schedule

1

Ferry Road
CSO

Station Road
Hessle

YW

AFN228

NA

503447,
426005

NA

B

TBC

YW E&M Maintenance
Schedule

3

Valley Drive
Screen

Valley Drive

ERYC

AIS512

NA

501781,
428976

NA

B

TBC

Reactive to telemetry

R

Easenby Drain
Culvert

Valley Drive Westella Road

ERYC

AFL281

AFL281

501784,
428943

502074,
429282

B

TBC

48

Western
Drain Culvert
(Section 1)
Western
Drain

Westella Road

YW

AFK840

AFK840

502028,
429236

502475,
429481

B

TBC

Westella Road Itlings Lane

EA

AFT973

AFU043

502199,
429412

503782,
426219

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings
MSCC inspection and
remedials / HPJ
Remove Arisings
Channel Clearance and
Weed Removal

Western
Drain Lagoon

Beverley Road

EA

AIU701

NA

503544,
427571

NA

B

TBC

EA Maintenance
Activity

3

Western
Drain Lagoon
Screen
Astral Close
Screen

Beverley Road

EA

AIU702

NA

503556,
427544

NA

B

TBC

Reactive to telemetry

R

ERYC

AID562

NA

503669,
427320

NA

B

TBC

Reactive to telemetry

R

Astral Close

48

6
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Asset Name

Location

RMA

UFRN
(Start)

UFRN
(End)

NGR
(Start)

NGR
(End)

FRAR
Category

Condition

Operational
Requirement*

Inspection
Frequency
(Months)

* MSCC = Manual of Sewer Condition Classification 5th Edition: WRc: 2015 * HPJ = High Pressure Jetting

Western
Drain Culvert
(Section 2)
Lowfield Lane
Screen

Astral Close to
Itlings Lane

ERYC

AFK842

AFK842

503671,
427317

503779,
426225

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings
ERYC Maintenance
Activity

48

Lowfield Lane

ERYC

AIU703

NA

503303,
427998

NA

B

TBC

Counter Dyke
Sluice

Thorepark Road

KHCC

AIU704

NA

507373,
434353

NA

B

TBC

KHCC Maintenance
Activity

6

Setting Dyke

Wymersley Road
- National
Avenue

EA

AFT991

AFT363

504544,
430525

506867,
430528

B

TBC

Channel Clearance and
Weed Removal

6

Setting Dyke
Culvert

National Avenue
- Windsor Road

KHCC

AGL441

AGL472

506695,
430531

506873,
430524

B

TBC

48

506696,
430530

NA

B

TBC

MSCC inspection and
remedials / HPJ
Remove Arisings
Reactive to telemetry

National
Avenue Screen

National Avenue

EA

AIU705

NA

River Hull

Beverley Road
Driffield Garrison Road

EA

AFT246

AFC092

502815,
456639

510116,
428149

B

TBC

6

AFV759

507931,
450031

510003,
429664

B

TBC

Channel Clearance and
Weed Removal
Inspection and Repair
of Embankments and
Ancillary Structures
Channel Clearance and
Weed Removal
Inspection and Repair
of Embankments and
Ancillary Structures

Beverley and
Barmston
Drain

Foston Lane Green Lane

EA

AFT705

6

R

6
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Forecasting and monitoring infrastructure
Table A3. Existing hydrometric data sources
Asset Name

Location

Level
Monitor

Rain
gauge

Other

RMA

UFRN

Western Trunk Sewer

Springfield Lane

Yes

No

No

YW

AIU709

Northern Trunk
Sewer

Hall Road

Yes

No

No

YW

AIU710

Bilton Trunk Sewer

Staveley Road

Yes

No

No

YW

AIU711

Goulton Street

Yes

No

Yes

YW

AIU712

Hedon Road

Yes

No

Yes

YW

AIU713

Wanless Beck Screen

Mill Beck Lane

Yes

No

No

ERYC

AIU857

Creyke Beck Screen

New Village Road

Yes

No

No

ERYC

AIU910

George Street Screen

George Street

Yes

No

No

ERYC

AIU822

Victorias Way Screen

Victorias Way

Yes

No

No

ERYC

AIU824

Cottingham Drain
Screen

Danepark Road

Yes

No

No

KHCC

AIU714

Snuff Mill Lane Screen

Snuff Mill Lane

Yes

No

No

YW

AIU715

Raywell Valley
Lagoons

Westfield Road

Yes

Yes

No

ERYC

AIU841

Albion Mills Lagoon

A164 Beverley Road

Yes

Yes

No

ERYC

AIU821

Rawdales Lagoon

A164 Beverley Road

Yes

No

Yes

ERYC

AIU906

Willerby Hill Lagoon

A164 Beverley Road

Yes

No

No

ERYC

AIU907

Robsons Cottages
Lagoon

Great Gutter Lane West

Yes

No

No

ERYC

AIU908

Carr Lane Lagoon

Carr Lane

Yes

Yes

No

ERYC

AIU909

Kingston Road Screen

Kingston Road

Yes

No

No

KHCC

AIU716

Hull Road Screen

Hull Road Anlaby

Yes

No

No

ERYC

AIU820

Fleet Drain Screen

Hessle Road

Yes

No

No

KHCC

AIU717

Ferry Road Hessle

Yes

No

Yes

EA

AIU718

Henry Boot Way

Yes

No

Yes

YW

AIU719

Ferry Road CSO

Station Road Hessle

Yes

No

No

YW

AIU720

Valley Drive Screen

Valley Drive

Yes

No

No

ERYC

AIU826

Western Drain
Lagoon Screen

Beverley Road

Yes

No

No

EA

AIU721

Astral Close Screen

Astral Close

Yes

No

No

ERYC

AIU825

West Hull Pumping
Station
East Hull Pumping
Station

Hessle Fleet Drain
Sluices
Waterside Pumping
Station
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Counter Dyke Sluice

Thorepark Road

Yes

No

No

KHCC

AIU722

National Avenue

Yes

No

Yes

EA

AIU723

Foston Lane - Green Lane

Yes

No

Yes

EA

AIU724

High Flaggs Wharfe

Green Road

Yes

No

No

EA

AIU724

Hull Tidal Barrier

Humber Street

Yes

No

Yes

EA

AIU725

Victoria Pier Tidal
Monitor

Nelson Street

Yes

No

No

ERYC

AIU848

Hull WWTW

Hull Road Saltend

Yes

Yes

Yes

YW

AIU726

YW?

AIU915

National Avenue
Screen
Beverley and
Barmston Drain

Keldgate
King George Dock
Tidal Gauge
Albert Dock Tidal
Gauge
Humber Bridge Tidal
Gauge
Hessle Haven Tidal
Gauge

Yes

No

No

ABP

AIU913

Yes

No

No

ABP

AIU912

Yes

No

No

ABP

AIU911

Yes

No

No

ERYC

AIU843

Hessle Raingauge

Boothferry Road

AIU914

Barrow Lane DTK

Barrow Lane

Yes

No

No

YW

AIU916

North Bridge
Raingauge

George Street

Yes

No

No

KHCC

AIU917
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APPENDIX B: INTEGRATED CATCHMENT MODEL
TECHNICAL NOTE
Introduction
To assess the risk of flooding, this Council and KHCC commissioned the production of a single
integrated catchment model (ICM) which uses the proprietary software InfoWorks ICM©. This
software has combined a one dimensional audited combined sewer model commissioned by
Yorkshire Water with a two dimensional element model based on ground elevations. The ICM has
been verified against the 2007 flood event using ‘z’ coordinate data gathered from photographic and
testimony evidence.

Key components
The ground elevation model was constructed from aerial LiDAR data as well as other topographical
data. This has been used to generate a 3D grid (0.5m resolution data was used as a primary source
with infilling from 1m resolution data, 2m data outside the area of available 1m data and 5m data
where no 2m data exists).
Buildings are represented as voids within the 2D mesh, which will over-estimate the depth of
flooding around the building in events where floodwaters could be expected to enter the building,
however the volume loss is unlikely to make any significant affect to the ‘z’ axis. Roughness values
for the 2D mesh were assigned based on the land use data provided in Ordnance Survey
MasterMap.
Boundary conditions for the analysis were set to represent conditions during the 2007 floods.
These boundary conditions are outlined in Table B1.
As previously agreed with the Environment Agency, tidal levels within the Humber and tide-driven
levels within the River Hull were applied at the 50th percentile, representative of “normal”
conditions.
Table B1. Boundary conditions applied to integrated model
Boundary
Value/range
Basis of assessment
Evaporation

2.4mm/day

Retained from previous study

Antecedent rainfall

10mm

Worst case

Antecedent wetness
(API30)

5.5mm

Retained from previous study (soil class 4)

0.1mm

Retained from previous study (soil class 2)

River Hull levels

-0.656 to 2.566m Environment Agency modelled data 50%ile
AOD

Humber Estuary levels

-0.756
AOD

to

0.27m Environment Agency modelled data 50%ile

Minor outfall levels

0.085
AOD

to

5.85m As provided by Yorkshire Water
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Based on previous modelling work, a critical duration of 960 minutes has been adopted. 3.3%, 1%
and 0.1% AEP events have been run through the model and the maximum depth and speed of flow
in each element of the 2D mesh extracted. Detailed sensitivity testing clearly indicated that the
time of concentration is prolonged in this area due to the ‘wetting up’ of the eastern Yorkshire
Wolds.

Outputs
Flood extents and depths
The pluvial flooding extents and depths generated from the ICM are shown on Figures B1-B328. The
hazard ratings associated with the speed and depth of each flooding event have been assessed. The
hazard ratings for the 1% AEP (1 in 100 year) flood are shown on Figure B4. These mapping
outputs have been incorporated within the national surface water flood risk map.
The flood depth maps (Figures B1 to B3) show that the deepest flooding is concentrated along the
valley floors in the western part of the FRMP area, including the Cottingham Parks area and the
Raywell Valley, and that shallower flooding occurs over larger areas towards the eastern parts
around the North Moor area, Willerby Carr and Tranby Hill. A noticeable area of deep flooding
between Hessle and Anlaby is a water storage lagoon on the Western Drain at Beverley Road. The
corresponding flood hazard map (Figure B4) show that the majority of the FRMP area is rated low
hazard. This is due to the fact that overland flows are relatively shallow and dispersed over the flat
topography. Areas of higher hazard are generally correlated with the higher flood depths, although
shorter duration rainfall events can result in faster innundation with relatively shallow depths,
posing a higher hazard.

Impact of future development
To assess the impact of future development on pluvial flood risk, a range of 1% AEP events were
re-run with the ICM updated to incorporate the proposed development sites and the critical
duration re-assessed. In doing so it has been assumed that peak flows are attenuated to match
existing greenfield rates, but that total runoff volumes would increase due to reduced losses to the
ground as a result of the greater paved area. The areas of additional flooding as a result of future
development are identified on Figure B5. The proposed development sites are listed in Table B2.

28

Please note that Figures B1 to B6 are subject to further formatting to improve their presentation and will be included
in the final publication of this document.
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Table B2.
Ref
AWK-A
AWK-B
AWK-C

Proposed development sites
Description
13 dwellings
400 dwellings
249 dwellings

AWK-D
AWK-E
AWK-F

91 dwellings
30 dwellings
169 dwellings

AWK-G

201 dwellings

AWK-H
AWK-I
COT-A
COT-B /
K
COT-C
COT-D
COT-E
COT-F
COT-G
COT-H
COT-I

Offices
Storage/distribution
153 dwellings
53 dwellings + relocated
open space
310 dwellings
116 dwellings
61 dwellings
306 dwellings
15 dwellings
7 dwellings
Expansion of existing
manufacturing business
600m2 retail + 26 dwellings

COT-J
COT-L
HES-A

13 pitches for Gypsy and
traveller provision
742 dwellings inc. nursing
home

HES-B

226 dwellings

HES-D

26 dwellings

HES-E

9 dwellings

Flood / drainage issues
Requirement to incorporate regional SuDS
Requirement to incorporate regional SuDS,
aiming to reduce existing run off from the site
southwards.

Requirement to incorporate regional SuDS
Requirement to incorporate regional SuDS
Significant compensatory measures required to
ensure that overland flow from the west is
managed and not pose a risk to the development.
Potential for development of this site to
contribute to Anlaby Flood Alleviation Scheme.

Requirement to incorporate regional SuDS

Requirement to incorporate regional SuDS

Requirement to incorporate regional SuDS

Requirement to ensure that surface water flood
risk are satisfactorily investigated and addressed.

Requirement to incorporate regional SuDS.
An upgrade to the sewer system along
Boothferry Road up to the western trunk sewer
at First Lane may be needed to bring this
allocation forward.
Requirement to incorporate regional SuDS.
An upgrade to the sewer system along
Boothferry Road up to the western trunk sewer
at First Lane may be needed to bring this
allocation forward.

65

Ref
HES-F
HES-G
HES-H
SWA-B

Description
114 dwellings + offices
Business/Offices
Mixed use inc 35 residential
apartments
23 dwellings

SWA-C

15 dwellings

Flood / drainage issues

Requirement to ensure that surface water flood
risk associated with overland flow along Tranby
Lane is satisfactorily investigated and addressed.

Impact of climate change
To assess the impact of climate change, a range of 1% AEP events were re-run with the model
updated to incorporate future sea and river levels and rainfall and the critical duration re-assessed.
This initially used values for the 2085 to 2115 period from Table 4 and Table 5 of the National
Planning Policy Framework: technical guidance29. However, following discussions with the EA and
other flood risk management authorities, alternative values were suggested, as summarised in Table
B3.
Table B3.

Climate Change up to 2115
Units

Value

Net sea level rise – as provided by EA

Mm

770

Increase in precipitation -as agreed with YWS

%

30

River levels – as provided by EA

Climate change scenario values as
provided

Minor watercourse levels – as provided by YWS

No adjustment made

Regarding net sea level rise, the Humber North Bank Tidal Modelling study notes that “Large
sections of the coastal defences were predicted to lie below or are close to the predicted still
water level under 2115 climate change conditions, assuming that the defences remained at present
day (2010) levels.” This, however, was based on an increase in tidal water levels of over 1m on top
of peak levels. The average tidal levels and lower increase used in this study are considered to
provide a more reasonable examination of the impact of tide on pluvial flooding within the
catchment.
Regarding river levels, the Environment Agency provided revised top river levels for the River Hull
with comparable climate change allowances applied. Levels for the other watercourses were left “as
is”, as there is insufficient data to assess the likely impacts of climate change and these levels are
relatively insignificant in terms of overall flood risk in the catchment.
The areas of additional flooding as a result of climate change are identified on Figure B6.

29

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/6000/2115548.pdf
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Figure B1.

3.3% AEP (1 in 30 year) flood extent and depths
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Figure B2.

1% (1 in 100 year) flood extent and depths
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Figure B3. 0.1% AEP (1 in 1,000 year) flood extent and depths
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Figure B4.

1% (1 in 100 year) flood hazard

70

Figure B5.

Impact of future development on the 1% AEP (1 in 100 year) flood extent
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Figure B6.

Impact of climate change on the 1% AEP (1 in 100 year) flood extent
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Figure B7. Flood risk map - 1% AEP (1 in 100 year)
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APPENDIX C: APPROACH TO ASSESSING FLOOD RISK
RECEPTORS
Introduction
This Appendix sets out the approach used to assess the level of flood risk in the East Riding for the
purposes of this FRMP, as described in Section 3. It thus describes the information used to identify
areas of potential flooding from different sources and the environmental, social and economic
receptors affected. The information used is primarily from national datasets and some from local
records where these exists and provide better accuracy. It is recognised that use of national data
can limit the assessment to identifying receptors that have national/international designations only,
such as listed buildings and scheduled monuments, and that there will be many more heritage and
environmental assets in the area that have a local value to the community or that may not have yet
been discovered.

Receptor Data Sets
Residential and commercial properties and community facilities (e.g. municipal, fire, health and
educational building) have been identified using data from the Council’s Local Land and Property
Gazetteer (LLPG). The LLPG is a statutory register maintained by local authorities to provide
unique identification of individual properties and is considered the most up to date information.
The LLPG methodology is accredited under BS7666.2006 (Spatial Datasets for Geographical
Referencing). To identify large commercial properties and community buildings, Ordnance Survey
Mastermap data has been used in addition to the LLPG to extract the polygon area of the building’s
footprint.
Agricultural land has been identified using Natural England’s Agricultural Land Classification dataset
of England and Wales.
Environmental and heritage assets, including listed buildings, scheduled monuments, registered
parks and gardens, RAMSAR sites, SPAs, SACs, SSSIs have been identified from national datasets,
namely the Environment Agency National Receptor Dataset (NRD). Conservation Areas are
identified from the Council’s corporate GIS files.
Transport infrastructure has been identified using the NRD dataset for railway lines and the
UKPMS (UK Pavement Management System) for Motorways, Principal Roads (Primary), and Trunk
Roads.
Utilities infrastructure (gas, electricity and communications) have been identified from datasets
supplied to the Council. Water and sewerage assets have been identified from the public sewer
record.

Flood Extent Data
Surface Water - Environment Agency (2013) Risk of Flooding from Surface Water Map
Tidal and Fluvial - Environment Agency (2015) Flood Map for Planning – Rivers and the Sea
Groundwater - Environment Agency (2010) Areas Susceptible to Groundwater Flooding Map
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Geographical analysis
To assess the amount of receptors at risk of different sources of flooding, the above map layers
have been used in turn, and the above receptors counted where they coincide. To assess receptors
at risk from one or more potential sources, all of the flood risk map layers were used together and
the above receptors counted once where they coincide, in order to avoid double counting.
In some cases, ‘buffers’ were been applied to receptor data to improve the accuracy of the analysis.
For instance, ‘point data’, such as residential and commercial properties, listed buildings and
electricity and gas substations, have been buffered with a 10m offset to account for the average
distance from the centre of the building to its edge (5m) and below-ground drainage and local flow
paths around the property which would not normally be identified in modelling outputs (5m). For
larger buildings/features (polygons), a 5m buffer has been applied to account for the same.
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APPENDIX D: FLOOD ALLEVIATION SCHEME INDICATIVE INFORMATION
Anlaby and East Ella Flood Alleviation Scheme – Benefit Area
Figure D1.
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Cottingham and Orchard Park Flood Alleviation Scheme – Benefit Area

Figure D2.
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Willerby and Derringham Flood Alleviation Scheme – Benefit Area

Figure D3.
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Figure D4.

Castle Hill Flood Alleviation Scheme – Benefit Area
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Skidby Village Flood Alleviation Scheme – Benefit Area

Figure D5.
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Hessle Foreshore Tidal Defences – Benefit Area
Figure D.6
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River Hull Integrated Catchment Strategy – Benefit Area
Figure D.7
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©2015 East Riding of Yorkshire Council.
All rights reserved.
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Riding of Yorkshire Council.
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