C 1
C

Di st
Stratedg

et on

Ha mb |
Level

1

AsSsessment

— O

o)
o N

nal Re
Oct ober

Fi

HAINVIBLETON

DISTRICT COUNCIL



JBARr oject Manager

Maxine Zaidman BSc PhD CEnv MCIWEM C.WEM
South Barn

Broughton Hall

Skipton

North Yorkshire

BD23 3AE

Revi sHiosnt or vy

Revision Ref / Date Issued Amendments Issued to

Hambleton District

Draft Report / 22 September 2016 N/A )
Council

Minor changes following
Updated Draft Report / 5 October 2016 | changes to proposed use of Environment Agency
potential sites

Changes to reflect
Draft Final Draft / 17 October 2016 Environment Agency Not issued
feedback

Changes to reflect
Hambleton District Council Hambleton District
feedback (from Caroline Council

Skelly and Clive Thornton)

Final Draft / 26 October 2016

Contract

This report describes work commissioned by Hambleton District Council in May 2016. The
Council's representative for the contract was Caroline Skelly. The following JBA Consulting staff
contributed to this study: Greg Brown, Jacqui Wallace, Andrew Fielding, Mike Williamson and
Maxine Zaidman.

Prepared by .....ccceeeeiiiiii e Maxine Zaidman BSc PhD CEnv MCIWEM C.WEM

Technical Director

Reviewed DY ....ccovvevveeiii e, Mike Williamson BSc MSc EADA FRGS CGeog

Chartered Senior Analyst

Pur pose

This document has been prepared as a Draft Report for Hambleton District Council. JBA
Consulting accepts no responsibility or liability for any use that is made of this document other
than by the Client for the purposes for which it was originally commissioned and prepared.

JBA Consulting has no liability regarding the use of this report except to Hambleton District
Council.

2016s4298 Hambleton DC Level 1 SFRA Draft Final Report v2.docx i




Ac Kk nowlema@mt s

JBA would like to thank all Hambleton District Council, Environment Agency and North Yorkshire
County Council staff for their time and commitment to providing data and discussing the issues
identified during the course of this study.

Front cover photo © Mike White
https://www.flickr.com/photos/mark_white_photography/8220445344/in/photostream/

Copyright

© Jeremy Benn Associates Limited 2016

Carbon Footprint

A printed copy of the main text in this document will result in a carbon footprint of 371g if 100%
post-consumer recycled paper is used and 472g if primary-source paper is used. These figures
assume the report is printed in black and white on A4 paper and in duplex.

JBA is aiming to reduce its per capita carbon emissions.

2016s4298 Hambleton DC Level 1 SFRA Draft Final Report v2.docx i



Executive Summary

This document provides a Level 1 Strategic Flood Risk Assessment (SFRA) for the Hambleton

District using up-to-date flood risk information together with the most current flood risk and planning

policy available from the National Planning Policy Framework (NPPF) and Flood Risk and Coastal

Change Planning Practice Guidance (FRCC-PPG). As the Local Planning Authority, Hambleton

District Council will use this assessment to inform the sequential risk-based approach to the

allocation of land for development and to identify whether application of the Exception Test is likely

to be necessary. The SFRA forms part of the evidence base fortheCounci | 6 s adswdla l Pl an
as informing its Sustainability Appraisal.

Flood risk in Hambleton District Council area

River and surface water are the main sources of flooding in the area covered by Hambleton District
Council's Local Plan. Areas at risk are shown on the detailed interactive PDF maps that have
been provided alongside this report (Appendix A).

River flooding : The majority of the Local Plan area drains into the River Swale catchment (which
includes the River Wiske and Cod Beck), eventually discharging into the River Ouse. The south
eastern part of the district is drained by the River Kyle as well as the headwaters of the River Foss,
both of which are also direct tributaries of Ouse. The north eastern part of the district drains into
the River Leven, a tributary of the Tees. With a few local exceptions, headwater flow regimes are
generally flashy in nature, whilst downstream reaches include well-developed floodplain areas that
are often saturated for long periods in winter. Being predominantly rural, receptors for fluvial
flooding are primarily located within the District's main towns which include Northallerton, Thirsk,
Bedale and Stokesley.

The Environment Agencyds Flood Map for Pl anning is
predicting the location and extent of fluvial flooding and should be applied for Sequential testing of
site allocations, as per FRCC-PPG recommendations. Flooding is categorised into three zones
which broadly correspond to low (Flood Zone 1), medium (Flood Zone 2) and high (Flood Zone
3a) risk of flooding. Using results from local Environment Agency modelling studies, as part of this
SFRA, Flood Zone 3 has been further delineated into 'functional floodplain' (Zone 3b) and areas
that would have stored or conveyed flood waters if not already developed (Zone 3ai). The
Environment Agency Flood Map indicates that large flood extents are associated with the River
Swale, although the areas falling within Flood Zone 3 are largely rural and sparsely populated.
Receptors along this reach include the village of Topcliffe, which is located just downstream of the
confluence of the Rivers Wiske and Swale. The Brompton Beck, which is a tributary of the Wiske,
provides a source and pathway for flooding in the town of Northallerton, whilst Cod Beck also has
a well-developed floodplain which brings in a significant flood risk to Thirsk. Large flood extents
are also associated with the River Leven, with the main receptor along this reach being the market
town of Stokesley. This agrees well with documented past flood events of flooding of rural or
agricultural land along the Rivers Swale and Wikse, but also flooding along Bedale Beck in
Leeming and Bedale, Brompton Beck in Northallerton, Cod Beck in Thirsk and the River Leven in
Stokesley.

Surface water flooding :

Surface water flooding is primarily associated with the ability of rainfall to drain away, and therefore
is sometimes problematic in urban or low lying areas. It can be influenced by local highway
drainage and sewerage networks, and therefore is often complex to map and understand.

The national mapping product that provides information on surface water flood risk areas within
the Hambleton districtisthe En v i r o n me n RiskofjFbodngfidra Surface Water (RoFSW)
Map, which up to 2016 was known as the Updated Flood Map for Surface Water (uUFMfSW). The
map shows where accumulations of surface water would be expected, with the scale of flooding
being categorised as either very low, low, medium or high, depending on the frequency of
inundation.

Surface water flooding seems to be predominantly an issue in Northallerton, although locally
affects a number of other towns and villages in the district.

201654298 Hambleton DC Level 1 SFRA Draft Final Report v2.docx iii



Assessment of flood risk to sites  potentially allocated for development

The Council provided data and boundaries for parcels of land listed as potential allocation sites.
An assessment of flood risk to all sites in this list has been undertaken to assist the Council in their
decision making process and to identify those plots that should preferentially be taken forward as
part of the allocation for the Local Plan. A number of potential development sites are shown to be
at varying risk from fluvial and surface water flooding mechanisms. The following table
summarises the number of sites at risk from each flood zone as per the Environment Agency's
Flood Map for Planning.

Number of Potential Development Sites at Risk from Flood Map for Planning Flood Zones
Potential Number

of sites withinteé

Development Flood Zone Flood Zone Flood Zone Flood Zone Flood Zone
Site 1* 2 3a 3ai 3b
Housing 356 69 57 5 16
Employment 15 8 5 0 2
Mixed 8 14 13 0 5
Local Green 19 10 5 2 5
Space

Recreation 4 1 1 0 0
Gypsy/ Traveller 0 2 2 1 2
Use not stated 4 2 2 0 2
TOTAL 406 106 85 8 32
*Sites with 100% area within Flood Zone 1

Recommendations have been made for each potential development site (Appendix B), broadly
entailing the following:

1

= =4 —a A

Consider withdrawing the site based on level of flood risk;
Exception Test required if site passes Sequential Test;
Consider site layout and design if site passes Sequential Test;
Site-specific FRA required; and

Site permitted on flood risk grounds due to negligle perceived risk, subject to consultation
with the LPA / LLFA.

Out of the 515 sites provided for assessment by the council, 32 are within or partially within the
functional floodplain (Flood Zone 3b). Of these, 12 are recommended for withdrawal as the level
of fluvial flood risk is considered too great for development to proceed. There are a further 6 sites
that are recommended for withdrawal from the allocation based on significant surface water flood
risk. 28 sites are flagged as needing to be subject to an Exception Test, and 33 sites could
potentially pass the Sequential Test if site boundaries are changed. The remaining sites should
either be permitted subject to an FRA (if in Flood Zone 2) or are directly suitable for allocation
(where wholly within Flood Zone 1). Further details are provided in Appendix C.

Recommendations are also given with respect to land required for current and future flood
management that should be safeguarded as set out in the NPPF.

The outcomes of the above assessment will enable the Council to steer development away from
those areas where flood risk is considered greatest, ensuring that areas allocated for development
can be developed in a safe, cost effective and sustainable manner. At this stage, it seems unlikely
that a Level 2 SFRA will be needed.
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Guidance on flood risk management

This SFRA also provides guidance to Hambleton District Council (as Local Planning Authority) on
flood risk management in relation to both Local Plan development and approval/assessment of
planning applications. It makes a number of recommendations for how current policy guidelines
might be supplemented to help facilitate development management in the area. The SFRA also
provides guidance for developers and planning officers on planning requirements. Itis a reference
point to which all parties involved in development planning and flood risk can reliably turn to for
initial advice and guidance with respect to the potential risk of flooding associated with future
planning applications and helps to define the requirements for site-specific Flood Risk
Assessments (FRAs) where necessary.
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1 Introduction

1.1  Background

The District of Hambleton is one of seven non-metropolitan districts in North Yorkshire. The District
lies between the urban areas of the Tees Valley conurbation and Darlington to the north, and York
and Harrogate to the south-east and south-west respectively (Figure 1-1).

Covering an area of over 1300km?2, but with less than 90,000 inhabitants, it has one of the lowest
population densities in England. The majority of existing residential and commercial development
is located in the District's five market towns (Northallerton, Thirsk, Stokesley, Easingwold and
Bedale). About 75% of the District lies within the Vales of York and Mowbray, which consist of
low lying, fertile, and intensively farmed arable land, a further 16% falls within the North York Moors
National Park and just over 1% (at the southern end of the District) is within the York Green Belt.
The area is also served by the Swale and Ure Drainage Board, as well as the Kyle and Upper
Ouse Internal Drainage Board.

Figure 1-1: Features of the Hambleton District

Legend

D Hambleton District boundary

——— Significant rivers
Swale and Ure Drainage Board
Kyle and Upper Ouse IDB
North York Moors NP

0255 10 15 20
= sy Kilometers

Contains OS data © Crown copyright and database right 2016
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1.2

In 2015 Hambleton District Council began the process of developing a new Local Plan for the
Hambleton District (excluding the area that falls within the borders of the North York Moors
National Park). The purpose of the Plan is to set out the policies by which applications for new
development within the Hambleton District will be considered, as well as to identify developable
land suitable for housing, employment, mixed-use and recreation up to 2035. As such, the Local

Plan will play a direct role in delivering the districtb s r egener ati on and gr owt h

The Local Plan is, or will be, informed by a range of evidence-based documentation including:

Issues and Options Consultation
Strategic Housing Market Assessment
Call for Sites

Employment Land Review

Open Space, Sport and Recreation Study
Retail and Town Centre Uses
Transport Modelling

Landscape Character Assessment
Strategic Flood Risk Assessment
Sustainability Appraisal

Local Plan Viability Study

1 Consultation on Preferred Sites

A first iteration of the plan is to be released in autumn 2016, which will be followed by a period of
further public consultation in 2017. Following that, relevant modifications will be made before
submitting the draft plan for examination by an independent inspector. Examination in public and
adoption will take place in 2018.

= =4 -4 4 -8 -4 & _—a -8 _—a -9

Hambleton District Council commissioned JBA Consulting to deliver the Level 1 Strategic Flood
Risk Assessment (SFRA) that is needed to inform the Local Plan.

Requirements and objectives of the  Level 1 SFRA

Flood risk is required to be managed effectively and sustainably through all stages of the planning
process. A requirement ofthe Go v e r n niaestidévedopment planning guidance, including the
National Planning Policy Framework (NPPF) and Flood Risk and Coastal Change Planning
Practice Guidance (FRCC-PPG)?, is that Local Plans should take account of flood risk through the
development of a SFRA.

Specifically, the SFRA provides part of the evidence base that Local Planning Authorities (LPAS)
should use during development of their Local Plan, particularly when determining Land Allocations
and Detailed Policies, and also when undertaking the Sustainability Appraisal (SA). Essentially
the SFRA underpins the sequential risk-based approach to the allocation of land for development
and identifies whether application of the Exception Test is likely to be necessary (Figure 1-2).

The Council completed a Level 1 SFRA in January 2006, but that can now be considered out of
date due to changes in legislation, policy and published flood maps, as well as on-the-ground
changes resulting of the implementation of local flood alleviation schemes and other measures.

The chief aims and objectives of Hambleton's revised Level 1 SFRA are therefore:

i To enable Hambleton to meet its obligations under the National Planning Policy
Framework (NPPF) as the Local Planning Authority (LPA).

1 To form part of the evidence base and inform the Sustainability Appraisal (Incorporating
the Strategic Environment al A's s eThis assessimeént
will enable the council to steer development away from areas where flood risk is
considered greatest, ensuring that areas allocated for development can be developed in
a safe, cost effective and sustainable manner.

1 The latest guidance is available online via:
http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change
201654298 Hambleton DC Level 1 SFRA Draft Final Report v2.docx 11
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1 To provide up to date information on the extent, severity and mechanisms of flood risk
from all sources (including surface water as well as flooding from rivers) that can be
expected within the Hambleton District Council area.

Figure 1-2: Role of Level 1 SFRA within Local Plan development (after PPG, page 6)

Local planning authority undertakes a Level 1 Strategic Flood Risk
Assessment.

The authority uses the SFRA to:
(i) Inform the scope of the Sustainability Appraisal for consultation;
and
(i)  Identify where development can be located in areas with a low
probability of flooding.

The authority assesses alternative development options using the
Sustainability Appraisal, considering flood risk (including the potential
impact of the development on surface water run-off) and other planning
objectives.

Can sustainable development be achieved through new development
located entirely within areas with a low probability of flooding?

No

Use the SFRA to apply the Sequential Test and identify appropriate
allocation sites and development.
If the Exception Test needs to be applied, consider the need for a
Level 2 SFRA.

Yes

Assess alternative development options using Sustainability Appraisal,
balancing flood risk against other planning objectives.

Use the Sustainability Appraisal to inform the allocation of land in
accordance with the Sequential Test. Include a policy on flood risk
considerations and guidance for each site allocation. Where
appropriate, allocate land to be used for flood risk management
purposes.

Include the resulls of the application of the Sequential Test (and
Exception Test where appropriate) in the Sustainability Appraisal
Report. Use flood risk indicators and Core Output Indicators to
measure the Plan's success.
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1.3

1.4

1 To make recommendations on the suitability of potential development sites based on flood
risk and to highlight specific locations where further and more detailed flood risk data and
assessment work is required as part of a Level 2 SFRA, prior to the allocation of specific
developments (the scope of a Level 2 SFRA cannot fully be determined until all potential
sites have been assessed by the council).

1 To identify land required for current and future flood management that should be
safeguarded as set out in the NPPF.

1 To provide a reference document to which all parties involved in development planning
and flood risk can reliably turn to for initial advice and guidance.

1 To provide guidance on dealing with potential risks of flooding within the context of
planning applications and on site-specific Flood Risk Assessments (FRAS).

I To provide guidance on the applicability of Sustainable Drainage Systems (SuDS) for
managing surface water runoff.

1 To align with guidance for developers and planning officers dealing produced by North
Yorkshire County Council (NYCC) as Lead Local Flood Authority including advice on the
application of NYCCsco unc i | 6 uDS apdrosal andhaddption.

Level 1 SFRA methodology
The methodology employed in the preparation of this Level 1 SFRA was therefore as follows:

i) Engagement with principal stakeholders including Hambleton District Council, The Environment
Agency, North Yorkshire County Council, Yorkshire Water, Canal and Rivers Trust etc.

ii) Desk-based collation of flood risk datasets, including the following:

1 River centreline and canal polylines if relevant.

1 Environment Agency Flood Zones (Flood Map for Planning) and supporting datasets
including flood defences, Areas Benefiting from Defence, Flood Storage Areas, Historic
Flood extents.

1 Environment Agency Risk of Flooding from Surface Water Map.
1 Environment Agency Areas Susceptible to Groundwater Flooding.

1 Environment Agency flood mapping outputs for areas where flood risk has been modelled
in detail and/or supporting documentation for flood alleviation schemes.

1 Council records on past flood events.
1 Water company records related to sewer flooding.

iii) Identification of the Functional Floodplain and development of an understanding of flood risk
extents and mechanisms in Hambleton district.

v) Production of strategic flood risk maps.

iv) Preliminary application of the Sequential Test to Potential Development Sites (identified through
the Call for Sites) and provision of recommendations with respect to Local Plan outcomes.

vi) Preparation of guidance in relation to the strategic and specific assessment of flood risk within
the context of development.

Level 1 SFRA documentation
The Level 1 SFRA deliverables include:

1 This report and its textual appendices.

1 A set of interactive PDF maps that illustrate flood risk extents and severities for different
sources of flooding (Appendix A).

1 Asite assessment spreadsheet indicating the level of flood risk to each site in the Potential
Development Sites list (Appendix B).
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Current and future validity of SFRA outcomes

This Level 1 SFRA has been developed using the most up-to-date data and information available
at the time of preparation / submission (the period from June 2016 to October 2016).

Policy and guidance

The primary development and flood risk guidance information available at the time of the
finalisation of this SFRA was the Flood Risk and Coastal Change Planning Practice Guidance
(FRCC-PPG), alongside the National Planning Policy Framework (NPPF).

Flood risk data

The national flood risk datasets and Environment Agency modelling outputs that were used to
inform on flood risk and functional floodplain delineation for the purpose of this SFRA were correct
as of July 2016. However, the national flood risk mapping datasets are regularly updated.
Understanding of flood risk can also change following flood events. Flood risk can also change
due to flood alleviation schemes and other management practices. Whilst implications of any
data/model/knowledge updates with respect to the flood risk in Hambleton District Council will be
localised, it is recommended that on use of this document, checks are made with Hambleton
District Council/Environment Agency to ensure that latest information is being used when
decisions concerning development and flood risk are being made.

Climate change

Policies for new development must be based on future risk, not current. It is widely accepted and
understood that climate change is likely to lead to increased risks of flooding in the future.
Guidance on how climate change might impact on flood risks in the Hambleton area, and how this
should be accounted for in planning policy and development control, is provided within this
document. However, the flood risk designations utilised in this report relate to the current situation.
This issue only becomes problematic if development needs for housing and employment cannot
be accommodated within the present-day Flood Zone 1, in which case a Level 2 SFRA might be
needed to investigate climate change impacts on local flood risk in more detail.

201654298 Hambleton DC Level 1 SFRA Draft Final Report v2.docx 14



2.1

211

Understanding flood risk in Hambleton District

Defining flood risk

Sources of flooding

Flooding is a natural process that can occur from many different and combined sources and in
many different ways (Figure 2-1). It constitutes a temporary covering of land not normally covered
by water and presents a risk when people and human or environmental assets are present in the
area that floods. Assets at risk from flooding can include housing, transport and public service
infrastructure, commercial and industrial enterprises, agricultural land and environmental and
cultural heritage.

Figure 2-1: Sources of flooding typically seen in inland areas of the UK
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Different types and forms of flooding present a range of different risks and the flood hazards of
speed of inundation, depth and duration of flooding can vary greatly. With climate change, the
frequency, pattern and severity of flooding are expected to change and potentially become more
damaging. The main sources of flooding that might be considered as possible within Hambleton
District include:

1 Fluvial (rivers) - inundation of floodplains from rivers and watercourses; inundation of
areas outside the floodplain due to influence of bridges, embankments and other features
that artificially raise water levels; overtopping or breaching of defences; blockages of
culverts; blockages of flood channels/corridors.

1 Surface water - surface water flooding covers two main sources including direct run-off
from adjacent land (pluvial) and surcharging of piped drainage systems (public sewers,
highway drains, and so forth).

1 Groundwater - water table rising after prolonged rainfall to emerge above ground level
remote from a watercourse; most likely to occur in low-lying areas underlain by permeable
rock (aquifers); groundwater recovery after pumping for mining or industry has ceased.

1 Infrastructure failure - reservoirs; canals; industrial processes; burst water mains;
blocked sewers or failed pumping stations.
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2.1.3

Pathways and receptors of flooding

The source T pathway | receptor model is a standard environmental risk model common to many
hazards and is often applied as the starting point when aiming to understand and assess flood
risk, as shown in Figure 2-2.

Figure 2-2: Example Source-Pathway-Receptor Model for flooding
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A source of flooding on its own does not necessarily result in the occurrence of flood risk.
Pathways must be available to convey floodwaters, which might include rivers, drains, sewers,
overland flow and river and coastal floodplains and their defence assets. There must also be
receptors that become affected by floodwaters which can include people, their property and the
environment. Mitigation measures are therefore often focussed on blocking or impeding pathways
of flooding or removing receptors.

The planning process is primarily concerned with the location of receptors, taking appropriate
account of potential sources and pathways that might put those receptors at risk.

Qualification and q uantification of flood risk

Flood risk reflects the likelihood of receptors being affected by flooding and the resulting
consequences. Flood risk is generally expressed in terms of the following relationship:

Flood risk = likelihood of flooding x consequences of flooding

Flood risk is often defined in qualitative way, e.g. high, medium low, significant, insignificant. Flood
risk can also be defined numerically if consequences can be quantified (for example as a damage
cost).

Likelihood

Likelihood is commonly quantified as the percentage probability of occurrence based on the
average frequency of flood events over a large number of years (measured or extrapolated from
records). Forinstance, a 1% annual exceedance probability (AEP) indicates the flood magnitude
that has a 1% chance of being reached or exceeded in any one year. The same event can be
described as having a 100-year return period, because a 1% AEP event has a 1 in 100 chance of
occurring within any given year and therefore will occur, on average, once in a hundred years.

In other words, in a thousand-year period, assuming no external influences made flooding more
or less likely over time, there would be an expectation of seeing 10 events that exceeded the flood
magnitude associated with a 1% AEP. These 10 events might not be equally spaced in time but,
roughly / based on averages, they would occur once every 100 years.

Similarly, a 0.1% AEP is an event that has a 1 in 1000 chance of occurring in any given year (1000-
year return period), whilst a 0.5% AEP is an event that has a 1 in 200 chance of occurring in any
given year (200-year return period) and 3.3% AEP has a 1 in 30 chance of occurring in any given
year (30-year return period).
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Considered over the lifetime of a development, even a 1% AEP flood has a good chance of
occurring. For example:

1 A 1% AEP flood has a 26% (1 in 4) chance of occurring at least once in a 30-year period
- the period of a typical residential mortgage.

1 A 1% AEP flood has a 49% (1 in 2) chance of occurring in a typical human lifetime of 70
years.

1 A 1% AEP flood has a 66% (2 in 3) chance of occurring a 100-year period - typically the
age of much of the Victorian housing stock in the UK.

Consequence

The consequences of flooding include fatalities, property damage, disruption to lives and
businesses, with severe implications for people (e.g. financial loss, emotional distress, health
problems). Consequences of flooding depend on the hazards caused by flooding (depth of water,
speed of flow, rate of onset, duration, wave-action effects, water quality) and the vulnerability of
receptors (type of development, nature, e.g. age-structure, of the population, presence and
reliability of mitigation measures and so forth).

Actual and residual risks

Flood risk is not static; it cannot be described simply as a fixed water level that will occur if a river
overtops its banks. It is therefore important to consider the continuum of risk carefully. Risk varies
depending on the severity of the event, the source of the water, the pathways of flooding and the
vulnerability of receptors as mentioned above.

Actual Risk

This is the risk 'as is' taking into account any flood defences that are able to protect an area from
flooding. The degree of protection offered to an area that benefits from the presence of a defence
depends on its Standard of Protection (SoP). For instance, if the defence offers a Standard of
Protection equivalent to the 1% AEP event, the expectation would be for properties protected by
the defence to be safe during any floods that are less than the 1% AEP in magnitude.

Actual risk should take into consideration the impact of any type of flood management
infrastructure including as raised embankments, flood walls, flood storage schemes and pumping
stations. However, it is important to recognise that risk comes from many different sources. For
example, whilst the actual risk of fluvial inundation may be low behind a defence there could still
be moderate risk from surface water, which may even pond behind the defence in low spots.

Residual Risk

This is the risk of flooding should any flood management infrastructure be not fully effective. It
includes the risk arising from overtopping, breach or failure of raised defences, blockage of a
surface water conveyance system, pump failures and overtopping of an upstream storage area.
in an extreme event or that they could fail or breach. Therefore, even where flood management
infrastructure is in place, due to residual risks it is never appropriate to use the term "flood free".
In some situations, the consequences arising from residual risks can be significant. For example,
a defence failure can lead to rapid inundation of fast flowing and deep floodwaters, with significant
impacts to people, property and the local environment behind the defence.

Information on flood risk is often precautionary in that it may not take into account the impact of
flood management infrastructure. For example, the Environment Agency's Flood Map for Planning
determines flood risk assuming no defences are in place.
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The risk of fluvial flooding in Hambleton distri ct

Fluvial flooding is associated with the exceedance of the channel capacity of rivers and streams
during higher flows, leading to inundation of river floodplains. The frequency of occurrence of
floodplain inundation depends on the characteristics of the both the watercourse and its upstream
catchment. The catchment geography (which can influence rainfall patterns and magnitudes),
catchment permeability and steepness (which impact on rainfall-runoff processes), the steepness
and shape of the river system (which impact on the rate of downstream conveyance); and channel
bank levels in relation to the surrounding floodplain (which determine bank exceedance
mechanisms) are all relevant.

Primary s ources, pathways and receptors

The area covered by the Hambleton Local Plan overlaps with three main drainage basins, those
of the Rivers Ouse, Tees and Derwent (Figure 1-2). The majority of the Hambleton District drains
into the River Swale catchment (which includes the River Wiske and Cod Beck), eventually
discharging into the Ouse. The south eastern part of the district (around the parish of Easingwold)
is drained by the River Kyle as well as the headwaters of the River Foss, both of which are also
direct tributaries of Ouse. The north eastern part of the district drains the catchment of River
Leven, a tributary of the Tees. The southern eastern fringes drain into River Derwent basin (the
River Seph also drains into the Derwent, however its catchment is entirely within the National Park
and not covered in this SFRA).

Figure 2-3: River networks in Hambleton Local Plan area
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