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Ordnance Survey mapping

The Ordnance Survey mapping included within this document is provided by Leeds
City Council under licence from the Ordnance Survey in order to fulfill its public
function to act as a planning authority. Persons viewing this mapping should contact
Ordnance Survey copyright for advice where they wish to licence Ordnance Survey
mapping/map data for their own use.

Downloading the web based document

The web based document is split into parts to make downloading quicker and easier
for people without a broadband connection:

1. SFRA text and appendices (one PDF) — The full written text and appendices.
Where the text refers to adjoining overview maps, reference will need to be made to
the overview maps PDF.

2. Overview maps (3 PDFs) — Three separate maps of the whole of Leeds showing
character areas, local flood incidents and brook catchments.

3. Index to area maps (one PDF) — One map showing the whole of Leeds and the
location and reference numbers of the 39 local area maps providing detailed
information on flood risks. Use this map to identify the area you are interested in and
its reference number.

4. Area maps (39 PDFs) — Maps 1 to 39 are available as separate downloads. Each
provides detailed information on flood risks in a particular locality. Refer to the index
map to find out which local map to download for your area of interest.
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EXECUTIVE SUMMARY

Introduction

1. The Metropolitan District of Leeds extends from Otley in the north west, to Wetherby in
the north east, to Allerton Bywater in the south east and to Morley in the south west. The
District encompasses the major population centre of Leeds. A large proportion of the
District is designated Green Belt, interspersed by a number of suburbs, towns and
villages.

2. The River Aire, River Wharfe and their tributaries are a dominant feature of the District. A
very large proportion of the local communities are situated adjacent to, or near, these
rivers and/or their tributaries. The south-eastern boundary of the District is adjacent to the
River Calder and Leeds also experiences flooding from this River. The Environment
Agency estimates that there are 1500 homes and 500 businesses at ‘significant’ risk of
river flooding within the District, and indeed parts of Leeds City Centre - the economic and
commercial heart of not only the District, but the wider region — are estimated to have an
alarming 1 in 20 year risk of flooding from the River Aire.

3. The recent flooding within the District (June 2007) is a timely reminder of the potential
impact that floodwaters can have upon homes and businesses. It is important to
remember that the risk of flooding is posed not only by rivers within the District, but also
by surface water runoff (or flash flooding) and the surcharging of sewers during
particularly heavy and/or prolonged rainfall. Future development can exacerbate
problems of this nature if not carefully designed, blocking flow paths and increasing the
magnitude and speed of runoff from the site.

4. The Leeds Strategic Flood Risk Assessment (SFRA) has been carried out to deliver the
following key outcomes:

» To collate all known sources of flooding, including river, surface water (local
drainage), sewers and groundwater, that may affect existing and/or future
development within the District;

» To delineate areas that have a ‘low’, ‘medium’ or ‘high’ probability of flooding within
the District, defined in accordance with Planning Policy Statement 25 (PPS25), and
to map these';

» To consider the risk of flooding, taking due consideration of the likely depth and
speed of the flow, assessing the likely consequence that this may pose to life and
property within the District’;

» Within flood affected areas, recommend appropriate land uses (in accordance with
the PPS25 Sequential Test) that will not unduly place people or property at risk of
flooding;

» Where flood risk has been identified as a potential constraint to future development,
recommend possible flood mitigation solutions that may be integrated into the
design (by the developer) to minimise the risk to property and life should a flood
occur (in accordance with the PPS25 Exception Test).

Flood Risk within the District of Leeds

5. A number of towns and villages are at risk of flooding from rivers within the District of
Leeds, including a considerable proportion of Leeds City Centre. Indeed, the
Environment Agency estimates that there are over 2000 properties at ‘significant’ risk of
river flooding within the District of Leeds, susceptible to a 1.33% chance of flooding.

' Commensurate with a Level 1 SFRA in accordance with the PPS25 Companion Practice Guide (A Living Draft, February 2007)
2 Commensurate with a Level 2 SFRA in accordance with the PPS25 Companion Practice Guide (A Living Draft, February 2007)
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An overview of the risk of flooding posed to properties within the District of Leeds is
presented graphically as Figure A.

Some structures that provide a flood defence function are present along the River Aire
and the River Wharfe, however, very few are formally maintained flood defences. These
may increase the standard of protection provided to properties situated behind the
structures in some areas but there is always a residual risk that these structures may be
overtopped in more extreme flood events or fail in some way. It is crucially important
therefore that future development takes careful consideration of the possible risk to life
should a flood occur.

Smaller watercourses and drains are far more susceptible than the larger river systems to
‘flashier’ flooding as a result of localised intense rainfall. Flooding of this nature can often
catch people off guard, resulting in a very rapid increase in water levels, often without
warning. With changing climate patterns it is expected that storms of this nature will
become increasingly common, potentially increasing the risk posed to properties situated
in close proximity to local streams.

In addition to river flooding, there is also a risk to properties posed as a result of localised
flooding issues including groundwater flooding, surface water runoff and/or surcharging of
the underground sewer system. Many developed areas of Leeds rely upon ageing
underground networks to capture and convey local runoff. Not surprisingly, elements of
these ageing networks have insufficient capacity to cater for ever increasing urban
development within the district. Culvert blockages have also been known to occur, due to
the washing down of litter and/or vegetation from the upper catchment during a heavy
rainfall event. These localised flooding issues affect many parts of the district, both within
river floodplain areas, and in areas of higher ground away from the floodplain.

Why carry out a Strategic Flood Risk Assessment (SFRA)?

10.

11.

12.

13.

Flooding can result not only in costly damage to property, but can also pose a risk to life
and livelihood. It is essential that future development is planned carefully, steering it
away from areas that are most at risk from flooding, and ensuring that it does not
exacerbate existing flooding.

Planning Policy Statement 25: Development and Flood Risk (PPS25) has been
developed to underpin decisions relating to future development (including urban
regeneration) within areas that are subject to flood risk. In simple terms, PPS25 requires
local planning authorities to review the variation in flood risk across their District, and to
steer vulnerable development (e.g. housing) towards areas of lowest risk. The SFRA
helps to do this by mapping the variations in river flooding and by indicating where there
are other known sources of flooding.

In allocating land for development, it is essential that the Local Authority applies
the principles of the Sequential Test at the earliest stage in the planning process.
The sequential test requires that land for future development must first be sought within
Zone 1 Low Probability. Only if it can be demonstrated that, for sound planning reasons,
there are no suitable sites within this area, can sites elsewhere within the District be
considered. Sites must then be sought within Zone 2 Medium Probability. Once again,
only if it can be conclusively shown that there are sound planning reasons that outweigh
the risk of flooding, can sites be considered for allocations in Zone 3 High Probability.

Where the Sequential Test has been applied, and the Local Authority considers that there
are sound reasons to allocate a site within Zone2 or Zone 3 on planning grounds, then
PPS25 requires the Council to demonstrate that there are sustainable mitigation solutions
available that will ensure that the risk to property and life is minimised (throughout the
lifetime of the development) should flooding occur. This is through the application of
the Exception Test and site specific Flood Risk Assessments.
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14.

The Strategic Flood Risk Assessment (SFRA) is the first step in this process, and it
provides the building blocks upon which the Council’s planning and development control
decisions can be made. PPS25 was released in December 2006, and forms the basis for
guiding planning decisions within flood affected areas. PPS25 was supplemented by the
Practice Guide Companion (A Living Draft) in February 2007, and this SFRA has been
developed with due consideration to both guidance documents.

How has the Strategic Flood Risk Assessment (SFRA) been developed?

15.

16.

The Leeds SFRA has been developed in close consultation with representatives from
Leeds City Council (Land Drainage and Planning and Economic Policy) and the
Environment Agency. Input has also been sought from Yorkshire Water, the Yorkshire &
Humber Assembly, and the Leeds City Council’'s Emergency Planning Unit. It is
important to highlight that the information received from Yorkshire Water was very general
in nature, providing simply a summary of the number of properties flooded per post code
in recent years. No specific data relating to systems that are at, have exceeded, or are
nearing their design capacity (and therefore may pose a potential risk of flooding) could
be made available for confidentiality reasons.

The District has been delineated into zones of low, medium and high probability of
flooding including functional floodplain and further consideration of the variation in the
high probability flood zone 3. The delineation of the flood zones has been carried out
based upon the collation and interpretation of existing knowledge with respect to flooding,
sourced largely from Leeds City Council and the Environment Agency. Detailed flood risk
mapping has been made available by the EA for the River Aire, the River Wharfe and
Wyke Beck corridors, providing the primary basis for flood zone delineation where
applicable. The Environment Agency Flood Zone Maps (September 2006) have been
adopted as the basis for the SFRA in those areas in which detailed flood risk mapping is
not available.

Application of the Leeds SFRA

17.

18.

19.

PPS25 requires that the Sequential Test is applied at all stages of the planning process,
including both the allocation of land for future development (i.e. by the Council) and at the
planning application stage (i.e. by the developer). The Leeds SFRA has been prepared
to inform the application of the Sequential Test. Where the Sequential Test cannot be
satisfied and it is necessary to consider the requirements of the Exception Test, the SFRA
provides guidance as to the minimum design considerations that will be required to
ensure that the proposed development is sustainable throughout its design life and assist
in completion of site specific Flood Risk Assessments.

The spatial variation in flood risk across the District has been delineated in the following
manner:

Zone 3b (Functional Floodplain)

Zone 3b Functional Floodplain is land:

» where water flows or has to be stored in times of flood;

> thatis subject to flooding with a 1 in 20 year (5%) probability (or more frequently); and
» thatis reserved by Leeds City Council for this purpose

Where the Council has identified that undeveloped land already has an existing planning
permission or a brownfield allocation that has been protected through the ‘Saved Policies’
review of the Leeds Unitary Development Plan, then a decision has been made not to
include it in the functional floodplain.

The functional floodplain therefore primarily consists of the broad open spaces adjoining
the waterway corridors of the River Wharfe and River Aire. It is essential that these
floodplain areas are protected from future development.
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20.

21.

22.

23.

24,

25.

26.

Zone 3a High Probability

Areas subject to flooding up to (and including) a 1 in 100 year (1%) annual probability of
flooding have been identified. This is denoted as Zone 3a High Probability within PPS25.
Within Leeds however, there is a considerable variation in the depth, duration and
frequency (and hence the consequence) of flooding to properties situated within Zone 3a.
As a result, a further sub-delineation of flood risk has been carried out to assist the
Council planning team to guide future development to areas of lowest risk within Zone 3a,
when it is not possible to find reasonable alternatives in a lower risk zone.

Existing developed areas (or areas with existing planning permission or an allocation that
has been protected through the ‘Saved Policies’ review of the Leeds UDP) that are
subject to flooding up to (and including) the 1 in 20 year (5%) annual probability have
been highlighted as Zone 3a(ii) High Probability. This primarily includes areas of existing
development situated adjacent to the River Aire and the River Wharfe (including Leeds
City Centre). Existing Sewage Treatment Works have also been incorporated into Zone
3a(ii) for planning purposes®. This is to allow them to upgrade if necessary so that they
can continue to effectively treat the sewage arising from existing and future development.
If and when these Sewage Treatment Works become redundant they will revert to areas
of 3b functional floodplain.

Areas situated within the 1% (100 year) flood envelope, but outside of the 5% (20 year)
flood envelope, have been delineated as Zone 3a(i) High Probability. Residents whose
homes are situated within Zone 3a(i) and 3a(ii) are vulnerable to flooding, as has been
demonstrated in the recent flooding within Yorkshire and Gloucestershire in July 2007.
Housing should be avoided in both zone 3a(ii) and 3a(i) wherever possible and where the
LPA considers that housing is appropriate it must apply the Exceptions Test to show that
there are wider sustainability benefits resulting from the development.

PPS25 restricts the allocation of Highly Vulnerable development within Zone 3, including
emergency services and response centres. These may only be permissible following the
successful application of the Exception Test to ensure that the risk of flooding can be
mitigated safely, and in a sustainable manner, throughout the lifetime of the development.

Where strong planning arguments dictate a need to consider further the viability of
potential future development within Zone 3a, it will be essential for the Council to impose
robust design conditions to ensure future sustainability throughout the lifetime of the
development as well as the Exception Test for ‘more vulnerable’ development eg.
housing. To this end, the SFRA has outlined specific development control
recommendations that should be placed upon development within Zones 3a(i) and 3a(ii)
High Probability to minimise both the damage to property, and the risk to life in case of
flooding.

Opportunities to deliver strategic flood risk management options may also be sought,
possibly seeking external funding and/or developer contributions to pave the way for
investment in, for example, raised flood defences through Leeds City Centre. The
Environment Agency is currently investigating the benefits of a Leeds Flood Alleviation
Scheme, however such a scheme will only defend existing development and any new
development in flood risk areas will still have a need for defence (which requires
consideration at the time of any application for planning permission).

Zone 2 Medium Probability

Areas subject to flooding in events exceeding the 1% (100 year) event, and up to (and
including) the 0.1% (1000 year) event (i.e. Zone 2 Medium Probability) have been
identified. Future development may only be considered within Zone 2 Medium Probability
if it can be demonstrated that there are no suitable sites available within Zone 1 Low
Probability.

3 This designation is adopted solely to permit future augmentation of the existing STW, and following decommissioning the sites will revert to
Zone 3b Functional Floodplain
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27. PPS25 restricts the allocation of Highly Vulnerable development (including emergency
services and response centres) to zones 1 and 2. These may only be permissible in zone
2 following the successful application of the Exception Test to ensure that the risk of
flooding can be mitigated safely, and in a sustainable manner, throughout the lifetime of
the development.

Zone 1 Low Probability

28. PPS25 does not constrain the type of development taken forward within Zone 1 Low
Probability (i.e. all remaining areas of the District), defined as having less than 0.1% (1 in
1000 year) annual probability of flooding. It is important to remember however that
development within these areas, if not carefully managed, may exacerbate existing
flooding and/or drainage problems downhill. It is necessary therefore to ensure that
developers carry out a Flood Risk Assessment which concentrates on surface water.
This should demonstrate that the proposed drainage system design will mitigate any
possible increase in runoff that may occur from the site as a result of the proposed
development.

PPS25 Constraints upon Emerging Future Development within Leeds

29. A review of current allocated sites for future development within the District has been
undertaken in light of the findings of the Leeds SFRA. It is highlighted that this review of
sites does not attempt to address in any way the requirement for a sequential approach to
the allocation of sites, as required by PPS25. Rather, it simply endeavours to identify
potential flooding related constraints that may impact upon the future sustainability of the
development should it be taken forward.

30. Whilst a large proportion of the anticipated demand for future development sites within
Leeds can be satisfied within areas that are not at risk from fluvial flooding, there are a
small number of strategic, regeneration sites that currently fall within the High Probability
flood zones.

31. The Stourton Riverside and Hunslett Mills sites identified within the Aire Valley Area
Action Plan (AAP) are situated within Zone 3a(ii) High Probability, and are at risk of
flooding from the River Aire in the 1 in 20 year flood event. The proposed regeneration of
the Kirkstall Road area is also affected by flooding from the River Aire at this frequency
for some parts of the site. There is also considerable pressure for the redevelopment of
brownfield areas within Leeds City Centre, a large proportion of which is at risk of
flooding from the River Aire in the 1 in 20 year flood event. Within these areas any
redevelopment should ensure that opportunities are taken to increase the flood storage
within the site and defences may be required. The whole area of the site should not be
viewed as developable and the recommendations in section 6.4.3 should also be referred
to.

32. The future sustainability of development within an area at regular risk of flooding must be
carefully considered, particularly where residential development is proposed. It is
strongly recommended that the sites at risk of flooding are carefully reviewed in light of
the SFRA. Development should only be considered if it can be shown that there are
robust planning arguments that outweigh the flood risk. It is essential that the proposed
land use is appropriate given the severity of the risk of flooding posed to the site.

33. In consultation with the Environment Agency and Leeds City Council, the SFRA has
developed a suite of specific spatial planning and development control recommendations
that should underpin all future development within Zones 3a(ii) and 3a(i) respectively.
These recommendations have been developed in recognition of the direct risk posed by
flooding to life and property within these areas, and it is essential that future planning
decisions are taken with careful consideration of these recommendations ( see sections
6.4.3 and 6.4.4).
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The Way Forward

34.

35.

36.

37.

38.

39.

A considerable proportion of Leeds is at risk of flooding. The risk of flooding posed to
properties within the District arises from a number of sources including river flooding,
localised runoff (surface water flooding), and sewer flooding. This risk is likely to increase
due to the impact of climate change.

Very few flood defences exist within the District but many riverside retaining structures
perform a flood defence function. These are often not specifically designed to retain flood
water although some may provide a degree of protection to existing property, however, a
residual risk of flooding remains. This is associated both with an event that overtops the
retaining structures and/or a structural failure because their design capacity has been
exceeded.

A planning solution to flood risk management should be sought wherever possible,
steering vulnerable development away from areas affected by flooding in accordance with
the PPS25 Sequential Test, and ensuring that future development does not exacerbate
existing flooding. In the first instance it is important to AVOID the risk.

Where planning considerations demonstrate that the allocation of sites in flood risk areas
is necessary and the Sequential Test can be satisfied, specific recommendations have
been provided to assist the Council and the developer to meet the Exception Test. These
should be applied as development control recommendations for all future development.
Developers should also seek to take a sequential approach to the positioning of land uses
and layout of a development within a large development site, so that the more vulnerable
uses are located in the least risk parts of the site.

Robust Council policy is essential to ensure that the recommended development control
recommendations can be imposed consistently at the planning application stage. This is
essential to achieve future sustainability within the district with respect to flood risk
management. It is recommended that a review of Council Policy N38A is carried out in
response to the recent release of PPS25, and the findings and recommendations of the
Leeds City Council SFRA.

Emergency planning is imperative to minimise the risk to life posed by flooding within the
district. It is recommended that the Council refer the risks identified as an outcome of this
SFRA to the Emergency Planning Unit so that these may be used to inform the work of
the local Resilience Forum.

A Living Document

40.

41.

The SFRA has been developed building heavily upon existing knowledge with respect to
flood risk within the district. A rolling programme of detailed flood risk mapping within the
North East region is underway. This, in addition to observed flooding that may occur
throughout a year, will improve the current knowledge of flood risk within the district and
may marginally alter predicted flood extents within Leeds. Furthermore, Communities
and Local Government (CLG) are working to provide further detailed advice with respect
to the application of PPS25, and future amendments to the PPS25 Practice Guide are
anticipated. Given that this is the case, a periodic review of the Leeds City Council SFRA
is imperative.

It is recommended that the Leeds City Council SFRA is reviewed once every 12 months,
commencing in July 2008. A series of key questions to be challenged as part of the
SFRA review process are set out in Section 7 of this document.
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Glossary

Annual Exceedance Probability e.g. 1% AEP is equivalent to 1% probability

AEP of occurring (or being exceeded) in any one year
The Development Plan Document within the Council’s Local Development
Core Strate Framework which sets the long-term vision and objectives for the area. It
9y contains a set of strategic policies that are required to deliver the vision
including the broad approach to development.
DCLG Department of Communities and Local Government
Defra Department of Environment, Food and Rural Affairs

Development

The carrying out of building, engineering, mining or other operations, in, on,
over or under land, or the making of any material change in the use of a
building or other land.

Development Plan

A spatial planning document within the Council’'s Local Development
Framework which set out policies for development and the use of land.

Document (DPD) Together with the Regional Spatial Strategy they form the development
plan for the area. They are subject to independent examination.

DPD Development Planning Document

EA Environment Agency

Flood Zone Map

Nationally consistent delineation of ‘high’ and ‘medium’ flood risk, published
on a quarterly basis by the Environment Agency

Formal Flood Defence

A structure built and maintained specifically for flood defence purposes

Functional Floodplain

PPS25 Flood Zone, defined as open areas at risk of flooding in the 5% AEP
(1 in 20 year annual probability of flooding) design event where water flows
and has to be stored in times of flood

Habitable Room

A room used as living accommodation within a dwelling but
excludes bathrooms, toilets, halls, landings or rooms that are
only capable of being used for storage. All other rooms, such as
kitchens, living rooms, bedrooms, utility rooms and studies are
counted.

Zone 3a High Probability

PPS25 Flood Zone, defined as areas at risk of flooding at less than the 1%
AEP (1 in 100 year annual probability of flooding) design event

Informal Flood Defence

A structure that provides a flood defence function but has not been built
and/or maintained for this purpose (e.g. boundary wall)

LCC

Leeds City Council

Local Development
Framework (LDF)

Consists of a number of documents which together form the spatial strategy
for development and the use of land

Zone 1 Low Probability

PPS25 Flood Zone, defined as areas less likely to flood than those in Zone
2 Medium Probability and having a less than 1 in 1000 annual probability of
river flooding (<0.1%)
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Zone 2 Medium
Probability

PPS25 Flood Zone, defined as areas at risk of flooding in events that are
greater than the 1% AEP (1 in 100 year annual probability of flooding), and
less than the 0.1% AEP (1 in 1000 year) design event

Planning Policy Guidance
(PPG)

A series of notes issued by the Government, setting out policy guidance on
different aspects of planning. They are being replaced by Planning Policy
Statements.

Planning Policy

A series of statements issued by the Government, setting out policy
guidance on different aspects of planning. They will replace Planning Policy

Statement (PPS) Guidance Notes.

PPG25 Planning Policy Guidance 25: Development and Flood Risk
Office of the Deputy Prime Minister (ODPM), 2001

PPS25 Planning Policy Statement 25: Development and Flood Risk

Department of Communities & Local Government, December 2006

Previously Developed
(Brownfield) Land

Land which is or was occupied by a building (excluding those used for
agriculture and forestry). It also includes land within the curtilage of the
building, for example a house and its garden would be considered to be
previously developed land.

A measure of the outstanding flood risks and uncertainties that have not

Residual Risk been explicitly quantified and/or accounted for as part of the review process
SEA Strategic Environmental Assessment
SUDS Sustainable Urban Drainage System

Supplementary Planning
Document (SPD)

Provides supplementary guidance to policies and proposals contained
within Development Plan Documents. They do not form part of the
development plan, nor are they subject to independent examination.

Sustainability Appraisal
(SA)

Appraisal of plans, strategies and proposals to test them against
broad sustainability objectives.

Sustainable Development

Development that meets the needs of the present without compromising the
ability of future generations to meet their own needs” (The World
Commission on Environment and Development, 1987).
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1.1

42.

43.

44.

45.

1.2

46.

47.

48.

Introduction
Context and Purpose

The Metropolitan District of Leeds extends from Otley in the north west, to Wetherby in
the north east, to Allerton Bywater in the south east and to Morley in the south west. The
District encompasses the major population centre of Leeds. A large proportion of the
District is designated Green Belt, interspersed by a number of suburbs, towns and
villages.

The River Aire, River Wharfe and their tributaries are a dominant feature of the District. A
large proportion of the local communities are situated adjacent to, or near, these rivers
and/or their tributaries. Additionally the River Calder flows along the south-eastern
boundary of the District where it adjoins Wakefield and this also poses a risk of flooding in
the Leeds area. The Environment Agency estimates that there are 1500 homes and 500
businesses at ‘significant’ risk of flooding’ within the District. Flooding represents a risk to
both property and life. It is essential therefore that planning decisions are informed, and
take due consideration of the risk posed to (and by) future development by flooding.

Planning Policy Statement 25: Development and Flood Risk (PPS25) requires that local
planning authorities prepare a SFRA in consultation with the Environment Agency. The
primary purpose of the SFRA is to determine the variations in flood risk across the
District. Robust information on flood risk is essential to inform and support the Council’s
revised flooding policies in its emerging Local Development Framework (LDF). Jacobs
were commissioned by Leeds City Council in September 2006 to develop a Strategic
Flood Risk Assessment (SFRA).

This SFRA for Leeds is being developed in tandem with the detailed preparation of the
Leeds City Council planning framework. The SFRA has been developed based upon the
best available information regarding flood risk within the district at the time of writing, and
will inform the allocation of land for employment and/or housing. Understanding of flood
risk will improve over time and it is important that the SFRA is adopted as a ‘living’
document and is reviewed regularly in light of emerging policy directives and an improved
understanding of flood risk.

Study Area

The study area includes the whole of the District of Leeds. This area is located to the
east of Bradford; west of York and north of Wakefield. The area of the district is 55,173
hectares and it has a population of 715,404 (2001 Census).

The District includes the large settlement of Leeds, and a number of smaller settlements
including Wetherby, Otley, Guiseley, Yeadon, Horsforth, Bramhope, Roundhay, Garforth,
Kippax, Rothwell, Middleton, Pudsey, Boston Spa, Collingham, Thorner, Barwick and
Scholes.

The West Yorkshire Region is a vital part of the economically buoyant North East area.
As part of this, Leeds is regarded as a prosperous area with a thriving local economy and
low unemployment record (24.1% unemployment rate (June 2006-August 2006), National
Average 24.8%). Leeds has excellent communications being located near to the
motorway network (including M1, M62 and A1M) and the national rail network.
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2 SFRA Approach

49. The primary objective of the Leeds SFRA

is to inform the revision of flooding policies,

including the allocation of land for future development. Furthermore, the SFRA has a
broader purpose and in providing a robust depiction of flood risk across the district it can:

» Inform the development of Council policy that will underpin decision making within
the District, particularly within areas that are affected by (and/or may adversely

impact upon) flooding;

» Assist the development control process by providing a more informed response to

development proposals affected b
development within the District;

y flooding, influencing the design of future

» Help to identify and implement strategic solutions to flood risk, providing the basis

for possible future flood attenuation

works;

» Support and inform the Council’s emergency planning response to flooding.

50. The Government provides no specific methodology for the SFRA process. Therefore, to

meet these broader objectives, the SFRA h
close consultation with both the Council and

as been developed in a pragmatic manner in
the Environment Agency.

51. A considerable amount of knowledge exists with respect to flood risk within the District,

including information relating both to hist

orical flooding and the predicted extent of

flooding under extreme weather conditions (i.e. as an outcome of detailed flood risk
modelling carried out by the Environment Agency). The Leeds SFRA has built heavily
upon this existing knowledge, underpinning the delineation of the district into ‘high’,

‘medium’ and ‘low’ risk zones, in accordanc

e with PPS25. These zones have then been

used to provide a robust and transparent evidence base for the development of flooding

related policy and the allocation of sites for f

52. A summary of the adopted SFRA process

uture housing and employment uses.

is provided in the figure below, outlining the

specific tasks undertaken, and the corresponding structure of the SFRA report.
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53.

54.

It is important to recognise that some of the rivers that affect Leeds flow into, or from,
adjoining authorities. Future development within the District, if not carefully managed,
can influence the risk of flooding posed to residents within neighbouring areas.
Conversely, careless planning decisions within adjacent districts can also impact
adversely upon flooding within the district. For example, development along the River
Aire and its tributaries could cause more flooding problems for the Castleford area if
appropriate mitigation is not incorporated; this is an area which is known to be prone to
flooding.

A number of authorities within the Aire Valley and Wharfe Valley are carrying out similar
strategic flood risk investigations at the current time. Whilst the delivery teams and
programmes underpinning these studies vary from one district to the next, all are being
developed in close liaison with the Environment Agency. Consistency in adopted
approach and decision making with respect to the effective management of flood risk
throughout the Aire and Wharfe system is imperative. Regular discussions with the
Environment Agency have been carried out throughout the SFRA process to this end,
seeking clarity and consistency where needed.
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3.1

55.

56.

3.2

3.2.1

57.

58.

3.2.2

59.

Policy Framework

Introduction

This section provides a brief overview of the strategy and policy context relevant to flood
risk in the District.

The success of the SFRA is heavily dependent upon the Council’s ability to implement
the recommendations put forward for future sustainable flood risk management, both with
respect to planning decisions and development control recommendations (refer Sections
6.4 and 6.5). A framework of national and regional policy directive is in place, providing
guidance and direction to local planning authorities. However, it is ultimately the
responsibility of the Council to establish robust policies that will ensure future
sustainability with respect to flood risk.

National Policy

Overview

National planning policy is set out through a number of Planning Policy Statements
(PPS’s) and Planning Policy Guidance Notes (PPG’s). The Government is currently
reviewing all PPG’s with revised advice being set out in a PPS and, where necessary,
accompanying best practice guidance.

PPS’s and PPG’s cover a full range of planning issues drawing on the central issue of
sustainable development. Central themes include the re-use of previously developed
land and the wish to steer inappropriate (or vulnerable) development away from areas at
risk of flooding. It is a requirement that the LDF is consistent with Government planning

policy.

Planning Policy Statement (PPS) 25: Development and Flood Risk

Planning Policy Statement 25 (PPS25) was released in December 2006, and underpins
the process with which local planning authorities are to account for flood risk as an
integral part of the planning process. The over-arching principles set out by PPS25 for
the management of flood risk at local planning authority level are broadly encapsulated in
Paragraph 6 of the document:

“Regional planning bodies (RPBs) and local planning authorities (LPAs) should
prepare and implement planning strategies that help to deliver sustainable
development by:

Appraising Risk

» identifying land at risk and the degree of risk of flooding from river, sea and other
sources in their areas;

» preparing Regional Flood Risk Assessments (RFRAs) or Strategic Flood Risk
Assessment (SFRAs) as appropriate, as freestanding assessments that
contribute to the Sustainability Appraisal of their plans;

Managing Risk

» framing policies for the location of development which avoid flood risk to people
and property where possible, and manage any residual risk, taking account of the
impacts of climate change;
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60.

61.

62.

63.

64.

65.

» only permitting development in areas of flood risk when there are no reasonably
available sites in areas of lower flood risk and the benefits of the development
outweigh the risks from ﬂooding;4

Reducing Risk

» safeguarding land from development that is required for current and future flood
management e.g. conveyance and storage of flood water, and flood defences;

» reducing flood risk to and from new development through location, layout and
design, incorporating sustainable drainage systems (SUDS);

» using opportunities offered by new development to reduce the causes and
impacts of flooding e.g. surface water management plans; making the most of the
benefits of green infrastructure for flood storage, conveyance and SUDS; re-
creating functional floodplain; and setting back defences;

A Partnership Approach

» working effectively with the Environment Agency, other operating authorities and
other stakeholders to ensure that best use is made of their expertise and
information so that plans are effective and decisions on planning applications can
be delivered expeditiously; and

» ensuring spatial planning supports flood risk management policies and plans,
river Basin Management Plans and emergency planning.”

These broad planning objectives effectively set the scope for the specific outcomes of the
SFRA process. The SFRA in turn then informs planning and development control
decisions to ensure that the objectives set out above can be achieved.

The guidance in PPS25 also indicates that Sustainability Appraisals should be informed
by the SFRA for their area. Under the Town and Country Planning (Local Development)
(England) Regulations 2004, a Sustainability Appraisal (SA) is required for all Local
Development Frameworks (LDFs). The purpose of SA is to promote sustainable
development through better integration of sustainability considerations in the preparation
and adoption of plans. The Regulations stipulate that SA of LDFs should meet the
requirements of the SEA Directive.

It is important to reiterate that PPS25 is not applied in isolation as part of the planning
process. The formulation of Council policy and the allocation of land for future
development must also meet the requirements of other planning policy directives,
including (for example) PPS3: Housing.

This may introduce some apparent conflict in national policy direction. For example,
PPS3 requires that “new housing should be built on previously developed land before
greenfield land”. PPS25 reiterates this directive within its Exception Test, however, within
the district a considerable proportion of the existing brownfield land is situated within flood
affected areas. The PPS25 Sequential Test recommends that residential development
should not be permitted in these areas.

Clearly a careful balance must be sought in these instances, and the SFRA aims to assist
in this process through the provision of a clear and robust evidence base upon which
informed decisions can be made.

The Practice Guide Companion to PPS25 was released in draft form for consultation by
Communities and Local Government in February 2007, providing additional guidance on
the principles set out in PPS25.

4 From a planning perspective, this should be adopted as a preferred option, i.e. avoiding the risk of flooding, rather than attempting to mitigate
it through engineered design
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3.31

66.

67.

68.

69.

70.

3.3.2

71.

72.

73.

Regional Planning Policy

Regional Planning Guidance for Yorkshire and the Humber (RSS 12), 2004

Regional planning policies provide the overarching framework for the preparation of the
LDF. RSS 12 covers the period up to 2012. The RSS was published in December 2004
and is the current adopted RSS for Yorkshire and the Humber. Leeds is identified as the
dominant regional economic centre competing with other major cities. In accordance with
policies P1, E4 and H2, it is one of the areas focused for economic and housing
development in the West Yorkshire sub-region.

RSS 12 acknowledges that climate change is likely to exacerbate the risk of flooding
within river floodplains and especially in the winter months.

“...the regions climate will become warmer with winters becoming wetter and summers
drier. It also shows that there will be increases in rainfall intensity, and that extreme
events, such as droughts and floods, will become more frequent.”

Policy R2b states that “development plans should adopt a sequential risk based approach
to development and flooding”. Following the application of the Sequential Test the policy
also recognises there are exceptions (e.g. economic or social regeneration), that
outweigh flood risk issues. In these cases, consultation should be carried out with the
Environment Agency and other relevant organisations. This should ensure that any
necessary protection and mitigation is provided and consistent with relevant management
plans.

The policy also requires that development in the functional floodplain and washlands
should be avoided. In previously developed areas, and areas of undeveloped floodplain
where the risk from flooding is lower, development should be of appropriate type and
design and will require the availability or provision of an appropriate standard of flood
defence and the incorporation of flood mitigation and/or flood warning measures. For
development proposed in flood risk areas the policy requires a flood risk assessment to
be undertaken and submitted alongside the planning application.

As a result of these issues this policy guidance requires the Environment Agency and
Local Authorities to work together to introduce proactive measures for the reduction of
and protection against flood risk.

The Yorkshire and Humber Plan — RSS 12, Draft for Public Consultation

This RSS was published in December 2005 and has not yet been adopted. However, it is
still relevant when considering the regional policies. The plan guides development up to
2021, and beyond. The plan identifies that the Leeds City Region is forecast to
experience the greatest economic growth and is likely to remain the most significant
economic driver of the Regions economy. Policy LCR1 recognises the important
economic role Leeds plays within the Region and in particular recognises that the Aire
Valley and East Leeds are sub-regionally significant economic development and housing
regeneration opportunities which require major infrastructure investment.

The Yorkshire and Humber Plan also recognises that climate changes will increase the
risk of flooding and Policy YH2 requires Local Authorities to, “Plan for the successful
adaptation of the predicted impacts of climate change by minimising threats from and
impact of coastal erosion, increased flood risk, increased storminess, habitat disturbance,
increased pressure on water resources supply and drainage systems.”

Policy ENV1 Floods and flood risk states that “development in high flood risk areas will be
avoided, where possible, and flood management will be undertaken proactively”. The
policy requires that allocations of areas for development will need to take place in line
with strategic flood risk assessments, and that flood management will be required to
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74.

75.

76.

3.4

3.4.1

77.

facilitate development in Leeds where there is little development land available outside
high risk flood zones.

The purpose of this policy is to inform development on the basis of strategic flood risk
assessments and ensure flood management reflects regional spatial and economic
priorities, as well as environmental objectives, thereby helping to maintain protection of
the major conurbations and communities. Paragraph 15.7 states that Local Authorities
should undertake strategic flood risk assessments in line with regional Supplementary
Planning Guidance and then adopt a risk based sequential approach to flooding for new
development in high flood risk areas; determine the balance between blight and flood risk,
especially in regeneration areas.

The Examination in Public into the draft Regional Spatial Strategy (RSS) concluded in
October 2006, and the Report of the Panel was released in March 2007. Chapter 6
(Volume 1), Section C of the Panel Report relates specifically to Flood Risk and Water
Resources. The Panel Report raises concern that, whilst it is recognised that the draft
RSS precedes the final release of PPS25 in December 2006, Policy ENV1 “does not take
adequate account of the need to consider the implications of development in areas of
flood risk.”  Furthermore, the Panel Report considers “the Plan did not give enough
prominence to flood risk in relation to strategic patterns of development.” For this
reason, specific amendments to Policy ENV1 have been recommended in line with
Environment Agency suggested changess.

The Secretary of State has published Proposed Changes to the draft RSS (28 September
2007) which propose a revised policy for ENV1 which takes an even stronger line on
preventing inappropriate development in high flood risk areas. The revised ENV1 states:

ENV1
A The Region will manage flood risk pro-actively by reducing the causes of flooding to
existing and future development, especially in tidal areas, and avoid development in high
flood risk areas where possible.
B Allocation of areas for development will follow a sequential approach and will be in the
lowest risk sites identified by Strategic Flood Risk Assessments.
C
Flood management will be required to:
1. Facilitate development in the cities of Leeds, Bradford, Sheffield, Hull and York, coastal
towns including Bridlington, Grimsby, Scarborough, and Whitby, inland urban areas
including Doncaster, Goole, Halifax, Selby and Wakefield where there is little
development land available outside high flood risk zones, and land on the south bank
of the Humber, provided the sequential test has shown that there are no suitable lower
risk sites available
2. Protect parts of the strategic transport network, especially the Selby-Hull, Doncaster-
York, and Doncaster-Immingham transport corridors
3. Provide flood storage, habitat creation and managed realignment in areas around the
Humber, and other river corridors as required
4. Provide positive land management for flood alleviation in the upland areas of the
Yorkshire Dales, the North York Moors, the Howardian Hills and the Pennines.

Local Planning Policy

Leeds Unitary Development Plan Review 2006

The Leeds Unitary Development Plan sets out the Council's proposals for the
development and use of land within Leeds. The UDP was originally adopted in 2001 with
a review document adopted in July 2006. The UDP will eventually be replaced by the
emerging Local Development Framework.

5 Please be aware that, at the time of writing, specific details regarding the suggested EA changes to RSS policy were not available for
inclusion in the SFRA
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82.

3.4.2

83.

84.

3.4.3

85.

86.

With respect to flooding and climate change the UDP considers that, “uncertainties over
possible climate change make the need to safeguard floodplain areas and ensure that
they are unhindered in their natural purposes particularly important.”

More specifically Policy N38A states that “Development, including change of use, will not
be permitted in the functional floodplain including all washland areas as identified on the
proposals map unless it is for:

i. Appropriate open recreation, sport, amenity and conservation uses, and

ii. Essential transport and utilities infrastructure which cannot practicably be located
elsewhere,

iii. Development in the indicative flood plain will be assessed in accordance with the
Sequential Test set out in PPG25,

iv. All development should ensure that it does not increase the risk of flooding both on-
site and elsewhere, catchment wide,

v. In all cases early developer consultation with the Environment Agency is
encouraged”.

Generally this policy is implemented by development control officers by requiring new
development to ensure equivalent to a Greenfield run-off of approximately 5L/s hectare
(subject to a practical minimum figure). However, this policy is flexible dependant on site
location, historical flows from the site, and downstream capacity of receiving
watercourses.

Policy N38B places a requirement on developers to submit a Flood Risk Assessment
alongside planning applications where required. These should take account of the risks of
flooding, standards of existing defences, the impact of climate change and the potential to
improve flood defences.

A thorough review of Policy N38A is recommended in response to the recent release of
PPS25, and the findings and recommendations of the Leeds City Council SFRA. This is
likely to be done in the Environment Development Plan Document which will be
commencing preparation in April 2009.

Leeds City Council have produced a proposals map to accompany their UDP showing
areas of Washland N38. The Strategic Flood Risk Assessment incorporates these
dedicated washland areas wholly into the designation of Zone 3b Functional Floodplain
under PPS25.

Supplementary Planning Guidance - Sustainable Drainage in Leeds, July 2004

The supplementary planning guidance on sustainable drainage provides information for
developers on the use of sustainable drainage techniques in new developments in Leeds.
Sustainable drainage seeks to mimic more natural drainage processes by allowing rainfall
to soak into the ground where possible or by delaying discharges off development sites. It
is of particular importance when considering “... water quality, the ecology and amenity of
watercourses, including canals and downstream flooding.”

The SPD sets out a procedure for dealing with drainage issues through the planning
process. It is relevant for the whole of the District, not just localities that are at risk of
flooding.

Local Development Framework

Leeds City Council policy framework is being developed within the Local Development
Framework (LDF), in accordance with Section 15 of the Planning and Compulsory
Purchase Act 2004.

At present the documents that the Council is progressing are the Core Strategy, Area
Action Plans for Leeds City Centre, The Aire Valley, East and South East Leeds and the

October 2007 (Final version 2) 8



Leeds City Council
STRATEGIC FLOOD RISK ASSESSMENT (SFRA)

West Leeds Gateway and a Natural Resources and Waste Development Plan Document.
The Area Action Plans include specific site allocations and therefore will need to use the
SFRA to carry out a Sequential Test on the proposals within them. The Council has
agreed with the Environment Agency that it will be appropriate to carry out the Sequential
Test within the Area Action Plan area. Where the sequential test shows that building in
high flood risk areas is necessary, then it may be appropriate for the AAP to seek
developer contributions to fund strategic flood defences. Specific policy should also be
included to help mitigate the overall flood risk in an area, in terms of using porous
surfaces, providing open spaces and using sustainable urban drainage.

87. All the Council’s Development Plan Documents are subjected to sustainability appraisal
and a set of sustainability objectives have been produced to support this process. Flood
risk forms an integral part of the sustainability appraisal and is covered under
sustainability appraisal objective SA14 which states “Improve Leeds’ ability to manage
extreme weather conditions including flood risk and climate change”. As such, this SA
objective is supported by the findings of this SFRA. The SFRA will be used to help the
Council identify the impacts of proposed plans against the SA objective.
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88.

89.

4.2

90.

91.

92.

93.

43

94.

Data Collection
Overview

A considerable amount of knowledge exists with respect to flood risk within the district,
including (but not limited to):

» Historical river flooding information;

» Information relating to localised flooding issues (surface water, groundwater
and/or sewer related), collated in consultation with the Council and the
Environment Agency;

» Detailed flood risk mapping;

» Environment Agency Flood Zone Maps (September 2006);

» Topography (LIiDAR).

All of this data has been sourced from the Council and the Environment Agency, forming
the core dataset that has informed the SFRA process. The application of this data in the
delineation of zones of ‘high’, ‘medium’ and ‘low’ probability of flooding, and the
formulation of planning and development control recommendations, is explained in
Section 5. An overview of the core datasets, including their source and their applicability
to the SFRA process, is outlined below.

Environment Agency Flood Zone Maps

The Environment Agency’s Flood Map shows the natural floodplain, ignoring the
presence of defences, and therefore areas potentially at risk of flooding from rivers or the
sea. The Flood Map shows the area that is susceptible to a 1 in 100 (1% annual
exceedance probability or AEP) chance of flooding from rivers in any one year. It also
indicates the area that has a 1 in 1000 (0.1% AEP) chance of flooding from rivers and/or
the sea in any given year. This is also known as the Extreme Flood Outline.

The Flood Map outlines have been produced from a combination of a national
generalised computer model, more detailed local modelling (if available), and some
historic flood event outlines. The availability of detailed modelling for the Leeds area is
further discussed in Section 4.4. The Environment Agency’s Flood Map provides a
consistent picture of flood risk for England and Wales.

The Environment Agency’s knowledge of the floodplain is continuously being improved by
a variety of studies, detailed models, data from river flow and level monitoring stations,
and actual flooding information. They have an ongoing programme of improvement, and
updates are made on a quarterly basis.

The Flood Map for the district is provided in the adjoining overview map.
Historical Flooding

The District has a history of flooding from the River Aire, River Wharfe and their
tributaries and therefore there is the potential for flooding to have a devastating effect
upon homes and livelihood. Additionally, the River Calder floods at the southern boundary
of the District. There has not been any major flooding incident from the River Aire within
Leeds since 1946 (previous major events being 1866 and 1775), although in 2000, 2002,
and most recently in July 2007, there were near-misses for the central area of the City.
However, parts of Methley, located between the Aire and Calder, were badly flooded in
1960. The River Wharfe has flooded at Otley on a number of occasions (including 2000,
1982, 1975, 1965, 1935, 1866, and 1775) and at the other settlements along the river.
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95. Flood risk within the District is not restricted solely to the River Aire, River Wharfe and

96.

97.

98.

44

99.

their tributaries, since a number of properties and locations have been affected
historically as a result of localised run-off, groundwater flooding and/or failure of the
underground sewer system. On 12" August 2004, an extreme event caused serious
flooding of several hundred dwellings in several parts of east Leeds. Most of this flooding
was from artificial drainage system surcharge and overland flow, but approximately 50
homes were flooded internally due to the flooding of Wyke Beck. On 3 May 2005
another severe rainfall event led to the flooding of properties from Wyke Beck and from
sewer systems in its vicinity. During May 2005, there was serious flooding from Farnley
Wood Beck and other watercourses in south-west Leeds.

During the development of the Leeds City Council SFRA, in July 2007, a period of
prolonged and heavy rainfall across North East England resulted in widespread flooding
throughout Yorkshire. Many areas within the District of Leeds were affected by river
flooding from the tributaries of the River Wharfe and the River Aire, as well as surface
water flooding, resulting in the inundation of more than 300 properties. At the time of
writing, the Environment Agency is collating survey data to record the level to which the
rivers rose, based upon the debris left behind following the flooding. It is recommended
that this information, in addition to observed data collated by Leeds City Council, is
captured (and analysed) in the next review of the SFRA.

Detailed discussions have been held with the Council to identify those areas within Leeds
that are known to have been exposed to flooding in recent years. These are discussed in
more detail in Section 5.4.2. It is clear that, in some areas, the cause of flooding has been
mitigated through dedicated investment in maintenance and improvement works.

Those areas known to have been susceptible to localised flooding in recent years have
been highlighted in the overview map. It is important to highlight these areas as part of
the SFRA as a number of these properties are situated outside of the delineated flood risk
zones. These are an important reminder that the risk of flooding is not restricted purely to
fluvial (river) flooding. Development control decisions must be made with due
consideration to the potential impact that future development may have upon known
existing flooding problems if not carefully managed.

Detailed Hydraulic Modelling

A number of detailed flooding investigations have been carried out by the Environment
Agency throughout the district, including;

Ridings Area Team (Leeds)

River Aire ISIS Model (Oct 2004);

Wortley Beck/Millshaw Beck — Phase 2 (Oct 2004);

Wyke Beck — Phase 2 (Jun 2006);

River Aire Leeds Flood Alleviation Scheme Model (Oct 2005);
Upper Aire Strategy Model (Jul 2005);

Dales Area Team (York)

Firgreen Beck (Sep 2003);
Collingham Beck (Dec 2002);
Cock Beck (Jan 2002);

River Wharfe (Jan 2002);

Hol Beck (May 2004);

Hay Dike (Jan 2002);

Gill Beck (Jul 1999); and
Keswick Beck (Jul 1999)
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100.

101.

4.5

102.

103.

104.

These studies generally incorporate the development of a detailed hydraulic model,
providing a more robust understanding of the localised fluvial flooding regime in line with
Section 105 (2) of the Water Resources Act 1991. The detailed model outlines for the 1
in 20 year, 1 in 100 year, and 1 in 100 year plus climate change (where available) design
events was provided by the Environment Agency for all modelled systems in early 2007.
This information has been used to underpin the establishment of the PPS25 flood zones
within the District of Leeds. In areas where detailed modelling is not available (refer
Section 5.2) reliance has been placed upon the Environment Agency Flood Zone Maps
(April 2007).

It should be noted that these detailed hydraulic models assume ‘typical’ conditions within
the respective river systems that are being analysed. The predicted water levels may
change if the operating regimes of the rivers involved are altered (e.g. engineering works
which may be implemented in the future), or the condition of the river channel is allowed
to deteriorate.

Flood Defences

Flood defences are typically raised structures that alter natural flow patterns and prevent
floodwater from entering property in times of flooding. They are generally categorised as
either ‘formal’ or ‘informal’ defences. A ‘formal’ flood defence is a structure that is
maintained by its respective owner, regardless of whether it is owned by the Environment
Agency. An ‘informal’ flood defence is a structure that has often not been specifically built
to retain floodwater, and is not maintained for this specific purpose. Boundary walls and
industrial buildings situated immediately adjacent to rivers often act as informal flood
defences.

There are very few formal defences within the District. Notwithstanding this however,
parts of Leeds City Centre are protected by informal flood defences, where a variable
standard of protection is provided by boundary walls and buildings. Many of these
structures were not designed and/or constructed to retain water, and they are also
unlikely to be maintained to ensure structural integrity. It is also unlikely that the
structures form part of a continuous barrier, and as a result there are likely to be ‘back
door’ routes for flood water to enter the city centre.

The raised structures that alter the path of flood waters to provide, in effect, a flood
defence function are highlighted on the adjoining flood maps. A small number of these
structures may result in a potential risk to life should they fail catastrophically. Typically
these are structures that are over 1m in height, and are situated immediately adjacent to
areas in which pedestrians could be expected to be present during a flood event. These
structures include:

River Aire (Woodbottom) - rail embankment at Woodbottom, Caverley Lane;

River Aire - Kirkstall Forge (B6157);

River Aire - Bridge Road to Kirkstall Junction;

River Aire (Leeds City Centre) - Aireside Centre downstream of Wellington Road
Bridge;

River Aire (Leeds City Centre) - Victoria Bridge to Crown Point Bridge;

River Aire (Allerton Bywater) - Boat Lane/Main Street;

River Wharfe (Linton Ings) - grassed bund to protect golf courses;

River Wharfe (Collingham) - grassed bund to protect houses.

VVVY VVVYV
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4.6 Consultation

105. Consultation has formed a key part of the data collation phase for the Leeds SFRA. The
following key stakeholders have been comprehensively consulted to inform the current
investigation:

Leeds City Council

Planning
Consulted to identify areas under pressure for future development and/or
regeneration

Development Control
Consulted to review the applicability and ‘deliverability’ of emerging development
control recommendations within flood affected areas of the District

Drainage
Consulted to identify areas potentially at risk from river flooding and/or urban
drainage flooding

Environment Agency

The Environment Agency has been consulted to source specific flood risk information
to inform the development of the SFRA. In addition, the Environment Agency is a
statutory consultee under PPS25 and therefore must be satisfied with the findings
and recommendations for sustainable flood risk management into the future. For this
reason, the Environment Agency has been consulted during the development of the
SFRA to discuss potential flood risk mitigation measures and planning
recommendations.

Yorkshire Water

Yorkshire Water is responsible for the management of the public sewerage system
within the District. The underground drainage systems in many towns and cities of
England are being progressively upgraded from the Victorian sewers. However, they
often remain under capacity and subject to relatively frequent ‘overload’ (i.e. resulting
in flooding on the surface).

Yorkshire Water was consulted to discuss the risk of localised flooding associated
with the existing drainage/sewer system. Utility companies throughout England have
raised a pressing concern surrounding the sensitivity of sewer flooding related
information, the concern for water companies is largely the protection of householder
privacy. To this end, the information provided is quite general in nature, summarising
the number of properties affected by sewer flooding per suburb during a defined
storm event (e.g. a rainfall event that will occur, on average, once in 10 years).

This generalised information is presented in adjoining Appendix B. It is important to
recognise however that this does not enable a direct comparison to be made between
areas under pressure from future development against areas that are known to be at
risk as a result of the limited capacity of the existing sewer system. Furthermore, this
information provides only a record of areas that are known to have flooded in the
past. It does not provide a summary of sewer systems that have reached, or may be
nearing, capacity within which future development may exacerbate the risk of
surcharge, and consequently localised flooding.

Notwithstanding this however, experience has shown that the Utility companies will
provide more specific information with respect to system capacity when consulted as
part of the LDF process (i.e. with respect to specific site allocations). Given that this
is the case, it is recommended that the next review of the SFRA considers responses
provided by Yorkshire Water in light of the LDF consultation phase.
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It is highlighted that issues associated with failures of the underground
drainage/sewer systems are often generally localised, and should not preclude
development. It is essential however that careful consideration is given to any
future intensification and/or redevelopment to ensure that future development
does not exacerbate known existing problems. Planning decisions should be
made with due consideration to potential drainage and sewer capacity problems, and
conditions should be placed upon future development to ensure that these capacity
issues are rectified before development is permitted to proceed.

Communities and Local Government (CLG)

PPS25 was released in final form in December 2006, mid way through the
development of the Leeds SFRA. Similarly, the Practice Guide Companion to PPS25
was released in draft form in February 2007. Whilst the underlying principles of the
policy guidance did not change, some subtle modifications were made to the
document, resulting in a need to seek clarity from CLG (authors of PPS25) by both
the Council and the Environment Agency. CLG were consulted on a number of
specific issues throughout the SFRA process, including (but not limited to) the
definition of Zone 3b Functional Floodplain, and the incorporation (or otherwise) of
climate change impacts within the delineation of the PPS25 flood zones. With regard
to the advice from CLG, the Council and the Environment Agency have clarified the
definition of functional floodplain as defined in para. 5.2.1. of this Report.

4.7 Topography

106.

107.

Within some parts of the district, detailed flood risk mapping has been carried out,
providing a robust means of delineating zones of ‘high’, ‘medium’ and ‘low’ risk. In
areas that have not been modelled to date, dependence must be placed upon the
Environment Agency Flood Zone Map, which in these areas provides a relatively
coarse depiction of flood risk, as explained in Section 4.2 above. Given that this is the
case, a ‘sensibility’ check has been carried out within areas in which detailed modelling
is currently not available. The primary purpose of this check is to ensure that the
adopted Environment Agency Flood Zone Map is generally representative of
anticipated flooding conditions.

In simple terms, topography provides the basis for a common sense assessment of
predicted flood zone extents. Indeed it is important to ensure that the Environment
Agency Flood Zone Map reflects the fact that water flows downhill, and that water levels
across the river (i.e. on either bank of the river at the same location) are equal. The
Environment Agency LIiDAR data has been used to reflect the topography of the
District. To this end, a ‘sensibility’ check has been carried out on previously unmodelled
streams. Those streams along which detailed modelling has been made available
(replacing the Environment Agency Flood Zone Map) are listed in Section 4.4.
Reliance has been placed upon the Environment Agency Flood Zone Maps for all
remaining rivers within the District.
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5.1

108.

109.

110.

111.

112.

113.

Flood Risk in Leeds Metropolitan District
Overview

The northern boundary of the District is delineated by the River Wharfe. The River Aire
runs through the city centre of Leeds flowing from northwest to south east of the city.
Several tributaries of these two larger rivers also flow through the District. Many of the
key population centres within the District are situated along these watercourses, and not
surprisingly a considerable proportion of the District is affected by flooding. The
Environment Agency® estimates that 1,500 properties and 500 businesses are at
‘significant’ risk of flooding (i.e. at risk of flooding with an annual probability of 1 in 75
years).

It is essential to recognise that although there are existing flood defences in some areas,
these do not fully remove the risk of flooding to all properties within the District. In many
areas, the standard of protection provided by the defences is less than 1% AEP (1 in 100
year), and there is uncertainty surrounding the structural integrity of the defences.
Furthermore, it should be recognised that there is a risk to properties as a result of
localised flooding issues such as groundwater flooding, local catchment run off and/or
overloading of the sewer system. These localised flooding issues affect many parts of
the District, both within the fluvial flood plain and in areas of higher ground away from the
flood plain.

Smaller watercourses and drains have been shown on the Maps. These are far more
susceptible to flash flooding than the larger river systems (i.e. the River Wharfe and River
Aire), responding very rapidly to localised intense rainfall. With changing climate patterns
it is expected that storms of this nature will become increasingly common. It is vitally
important that planning decisions recognise the potential risk that these watercourses
pose to property, and that development is planned accordingly so that future sustainability
can be assured.

The Environment Agency issues warnings of anticipated flooding from the River Aire and
River Wharfe, and due to the relatively long catchment response times, substantial
forewarning of a pending flood event can generally be provided. This enables the
Council, emergency services, residents and businesses to prepare in an endeavour to
minimise property damage and risk to life. It should however be noted that there is a low
take up rate by residents and business for the Environment Agency Flood Warning
scheme. Floods from the River Aire typically inundate the areas for a few days.

The small watercourses that form the tributaries of the larger River Aire and River Wharfe
are typically flashy in nature, and due to the relatively short catchment response times,
litle forewarning of a pending flood event can generally be provided. Therefore the
Environment Agency can not issue flood warnings, and consequently there could be a
higher risk to life and property from flooding within these areas than otherwise.

In summary, there are a number of potential sources of flood risk affecting properties
within the District. In addition to the 1,500 properties and 500 businesses identified by
the Environment Agency as being at ‘significant’ risk of river flooding, many more are
potentially at risk of localised runoff, groundwater flooding and/or sewer overload.
Flooding can affect lives and livelihoods, and it is absolutely essential that future
development (particularly residential development) is not placed within areas of the
District within which the safety of residents cannot be assured in times of flood. The final
responsibility for spatial planning decisions rests with the Local Authority.

6 November 2006
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117.
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119.

120.

121.

Fluvial Flooding - Delineation of the PPS25 Flood Risk Zones

When examining the risk of a flood occurring it is also important to consider the
consequence to the community as a direct result of the flood. PPS25 endeavours to
assess the likelihood (or probability) of flooding, categorising the District into zones of
low, medium and high probability. It then provides recommendations to assist the Council
to manage the consequence of flooding in a sustainable manner, for example through the
restriction of vulnerable development in areas of highest flood risk.

A key outcome of the SFRA process is the establishment of the Sequential Test in
accordance with Appendix D (Table D1) of PPS25. To inform the planning process, it is
necessary to review flood risk across the District, categorising land in terms of the
likelihood (or probability) that flooding will occur.

The District has been delineated into the flood zones detailed below and these are shown
on the adjoining Flood Risk Maps. It should be noted that these Flood Zones refer to the
probability of flooding, ignoring the presence of formal or informal defences.

The delineation of the PPS25 flood zones is based upon detailed modelling outputs,
where available, for the 1 in 20 year (denoting Zone 3b and Zone 3a(ii)) and 1 in 100 year
(denoting Zone 3a) design events respectively. Detailed modelling results have been
provided by the Environment Agency along the River Aire, the River Wharfe, and
tributaries as highlighted in Section 4.4. In other areas where modelling has not been
carried out to date, reliance has been placed upon the Environment Agency Flood Zone
Map, as discussed in Section 4.7. The Environment Agency Flood Zone Map has been
adopted as the basis for Zone 2 Medium Probability for all rivers throughout the District.

Delineation of Zone 3b Functional Floodplain

Zone 3b Functional Floodplain is defined as those areas in which “water has to flow or be
stored in times of flood”. However the Practice Guide Companion to PPS25 gives further
guidance on this definition which makes it open to subjective interpretation. Therefore, for
the purposes of the Leeds SFRA , the Council, together with the Environment Agency,
have sought to clarify the definition in the following manner:

> land subject to flooding in the 5% AEP (1 in 20 year) flood event, where the flow
of flood water is not prevented by flood defences or by permanent buildings or
other solid barriers from inundation during times of flood;

> land which provides a function of flood conveyance (i.e. free flow) or flood
storage, either through natural processes, or by design (e.g. washlands and flood
storage areas);

> land subject to flooding in the 5% AEP (20 year) flood event .

Within the District of Leeds, this encompasses primarily those low lying areas
immediately adjoining the River Aire and River Wharfe. Any development within these
areas is likely to measurably impact upon the existing flooding regime, increasing the
severity and frequency of flooding elsewhere. Leeds City Council is committed to the
protection of these areas to ensure that they are retained as natural floodplain.

It is noted that, within some areas of the District, existing urban development7 is affected
by flooding in the 5% AEP (1 in 20 year) event. In light of emerging guidance provided by
the Practice Guide Companion to PPS25, it is reasonable to argue that these areas are
not functional floodplain under the adopted PPS25 definition. Instead the site would be
subject to the planning constraints posed by sites situated within the ‘high’ probability
zone (albeit subject to more frequent flooding than the surrounding area). This is
discussed further in Section 5.2.2 below.

Consequently the Leeds City Council adopted definition for Zone 3b (Functional
Floodplain) is land where water flows or has to be stored in times of flood, that is

! including Sewage Treatment Works, and sites with the benefit of existing planning permission
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123.

5.2.2

124.

125.

126.

subject to flooding with a 1 in 20 year probability (or more frequently), and that may
be reserved by Leeds City Council for this purpose.

Where the Council has identified that undeveloped land already has an existing planning
permission or a brownfield allocation that has been protected through the ‘Saved Policies’
review of the Leeds Unitary Development Plan, then a decision has been made not to
include it in the functional floodplain

With respect to Sewage Treatment Works (STW), by their nature these are often located
in areas of functional floodplain. STW are regarded in PPS25 as an inappropriate use in
the functional floodplain and this could therefore pose a restraint on any possible future
upgrades they may require to be able to efficiently service proposed growth in the District.
The SFRA therefore draws the functional floodplain boundary around the existing STW,
to ensure that they will be able to upgrade if necessary, however following
decommissioning, the sites will revert to Zone 3b Functional Floodplain.

Delineation of Zone 3a High Probability

Zone 3a High Probability is defined as those areas of the District that are situated below
(or within) the 1% AEP (1 in 100 year) fluvial flood extent.

For planning purposes, the Environment Agency has issued a series of Flood Zone Maps
as depicted on the Environment Agency’s website (www.environment-agency.gov.uk).
Only in those areas within which detailed flood mapping is not available and/or fit for
purpose, the Environment Agency’s Flood Zone Maps have been adopted to underpin the
SFRA process. At these locations, detailed topography has been used to carry out a
‘sensibility check’ of the flood zone maps. This check has sought to ensure that the
predicted floodplain extents are sensible in light of surrounding ground levels. No
alterations have been made to the maps in this instance.

The detailed modelling outputs developed by the Environment Agency, where available
(refer Section 4), have been adopted for the delineation of Zone 3a High Probability,
superseding the current EA flood zone map (December 2006).

Sub Delineation of Zone 3a

127.

A number of areas of existing development within the District of Leeds are affected by
flooding with a 5% (1 in 20 year) probability. Whilst emerging guidance confirms that
these areas should not be treated as functional floodplain under PPS25, it is accepted
that careful consideration must be given to the future sustainability of development within
areas that may be subject to flooding on a relatively frequent basis. For this reason, Zone
3a High Probability has been sub delineated in the following manner:

» Zone 3a(ii) High Probability - areas that fall within the 5% (1 in 20 year) flood

envelope; and
» Zone 3a(i) High Probability - areas that fall outside of the 5% (1 in 20 year) flood
envelope, however are affected by flooding in the 1% (1 in 100 year) event.

Areas of zone 3a(ii) can flood with the same frequency as functional floodplain however
the Council recognises that as built development is already there, or is imminent through
an existing planning permission or brownfield allocation which has been through the
‘Saved policies’ Review of the Leeds Unitary Development Plan, then the whole site
cannot perform a function as storage space for flood water. However in the
redevelopment of the site, the development control recommendations in section 6.4.3 and
6.4.4 should be taken into account and there must be an allowance, within the site, for
some degree of flood storage. This will also be determined by the detailed Flood Risk
Assessment which will be a precursor to the development of the site. It may also reveal
flood issues, such as flow routes, that may prevent or pose severe challenges for
proposed developments. The whole of the site should not be regarded as a developable
area.
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Delineation of Zone 2 Medium Probability

Zone 2 Medium Probability is defined as those areas of the District that are situated
between the 0.1% AEP (1 in 1000 year) and the 1% AEP (1 in 100 year) flood extents. In
this instance, Zone 2 Medium Probability is defined in accordance with the Environment
Agency Flood Zone Map.

Delineation of Zone 1 Low Probability

Zone 1 Low Probability is defined as those areas of the District that are situated above (or
outside of) the 0.1% AEP (1 in 1000 year) flood extent. For SFRA purposes, this
incorporates all land that is outside of the shaded Zone 2 and Zone 3 flood risk areas (as
defined above).

Assessment of Risk to Life (Flood Hazard)

Definition of Flood Hazard

The assessment of flood risk has thus far considered the maximum extent to which
flooding will occur during a particular flood event. This provides the basis for assessing
broadly the areas potentially impacted by flooding. Of equal importance is the speed with
which flooding occurs as river levels rise. The inundation of floodwaters into low lying
areas can pose a considerable risk to life.

Substantial research has been carried out internationally into the risk posed to
pedestrians during flash flooding. This research has concluded that the likelihood of a
person being knocked over by floodwaters is related directly to the depth of flow, and the
speed with which the water is flowing. This is referred to as ‘Flood Hazard'.

For example, if a flood flow is relatively deep but is low energy (i.e. slow moving), then an
average adult will be able to remain standing. Similarly, if the flow of water is moving
rapidly but is very shallow, then once again an average adult should not be put off
balance. However, if the flow is both relatively deep and fast flowing, then a person will
be washed off their feet, placing them at considerable risk. The risk to health and safety
as a result of submerged hazards during flooding conditions (given the often murky
nature of floodwaters) is also a consideration.

In summary, research has determined that if the product of flow depth (m) x flow velocity
(m/s) is greater than or equal to 0.4m%s, then an average adult is likely to be knocked off
their feet. If the product of depth x velocity is greater than or equal to 0.6m%s, then the
average car will be washed away. These ratios have been determined through rigorous
physical testing, and are widely accepted as reasonable threshold values above which it
is deemed that there is a very real risk to life.

It is highlighted that these figures do relate to an average healthy adult. Young children
and the elderly will clearly be more vulnerable, and may be at risk in shallower and/or
lower energy flow. It is also essential to emphasise that this in no way is intended to
suggest that a depth x velocity ratio that is less than 0.4m?/s should be adopted as the
sole measure of public safety during flooding conditions. Submerged hazards including,
for example, exposed manholes and tripping obstacles pose an obvious risk. Flood water
is typically both poor quality and low temperature, and these too pose obvious risks to
public health.

Defra and the Environment Agency have recently collaborated to develop a document
entitled ‘Flood Risk to People’ (FD2320 and FD2321). This provides guidance to aid in
the review of flood hazard within the UK. Future detailed site based Flood Risk
Assessments should make reference to these documents, and the PPS25 Practice
Guide, when assessing the potential risk to life posed by flooding (and flood defence
failure) as outlined below.
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5.3.2 Flood Hazard due to River Aire and River Wharfe Flooding
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5.3.3

139.
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144.

The speed and depth with which the River Aire, River Wharfe and their tributaries floods
the District is an important consideration. Deep, fast flowing water may potentially pose
risk to life. This must be considered when planning future development.

A qualitative review of the river system within the District highlights that there are some
tight bends in the river across which deep, fast flowing water would be expected to break
out and flow overland in times of flood. These fall wholly within areas designated as Zone
3b Functional Floodplain, reinforcing the importance of protecting these areas from future
development, both to preserve available floodplain storage within the River Aire and
Wharfe, and to minimise the potential risk to life.

Notwithstanding this, the likelihood of a rapid river level rise within the River Aire and
River Wharfe, and the possible rapid inundation of urban areas within the district posing a
risk to life, is considered to be small. This is primarily due to the large upper contributing
catchment area which allows the Environment Agency, with its current flood warning
system, to provide forewarning of a pending flood event. It should be noted that the
Environment Agency endeavours to meet its flood warning targets but this cannot be
guaranteed, as well as there being a low take up rate to the Agency’s Flood Warning
Direct system.

Flood Hazard due to Flood Defence Failure

A small number of formal and informal raised defences have been identified within the
district, providing localised protection against fluvial flooding. Flood defences are typically
raised structures that alter natural flow patterns and prevent floodwater from entering
property in times of flooding.

There is always a residual risk that these defences may fail, as a result of either
overtopping and/or breach failure. The latter could result in rapid inundation into
overbank areas behind the defence, posing a potential risk to residents, pedestrians and
property that may be in the path of the floodwaters.

The raised defences highlighted in Section 4.5 typically all exceed 1m in height. Given
that this is the case, should (in a worst case scenario) a catastrophic structural failure of
one of these raised defences occur during high water levels within the river, then a wave
of flood water will rapidly inundate the area immediately behind the location of the breach.
This may pose a risk to life to those who happen to be standing immediately behind the
defence at the time of failure.

A two dimensional hydraulic analysis of potential breach failure scenarios at these
locations has been carried out. The breach modelling assumes that the water level in the
river is close to overtopping at the point of defence failure. Upon catastrophic failure of
the defence, the model then progressively inundates the land behind the defence based
upon the topography of the area (defined by LIDAR). The depth and speed (velocity) of
the flow is calculated as the floodwaters progress inland, providing the basis for
determining the hazard posed to the community.

Areas within which the product of depth and velocity (d x V) exceeds 0.4m%s have been
delineated as a ‘rapid inundation zone’, as explained in Section 5.3.1 above. This Rapid
Inundation Zone is presented in the adjoining SFRA flood zone maps. There are no
specific planning constraints under PPS25 that will prevent future development within
these areas, however it is essential that the potential risk of defence failure is
comprehensively addressed as part of the design (development control) process.

It is highlighted that the breach modelling has not taken into consideration the structural
integrity of the defences. It is important to note that the probability of defence failure is
directly proportional to the nature (construction) of the flood defence. Earthen
embankments are susceptible to possible piping and/or slip failure. ‘Hard’ defences (e.g.
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sheet pile walls) are less likely to fail in this manner, however a residual risk of
overtopping and rotational failure does remain.

Finally, clearly a breach failure of the defences will, over a period of time, result in the
inundation of a relatively large area. Following the initial ‘burst’ of water through the
defences however (defined by the rapid inundation zone), the flood wave will be relatively
shallow and is unlikely to pose a significant risk to life

Local Drainage Issues

General Issues

As discussed in Section 4.6, consultation has been carried out with the Environment
Agency and the Council to identify known and/or perceived problem areas. These
drainage problems may to be attributed to inundation from floodwaters from open drains
and watercourses and increased overland flow due to development and/or exceptionally
wet weather. In some instances these problems may be due to poor maintenance,
associated with (for example) culvert blockages.

A considerable number of known localised problems have been identified throughout the
District and these are discussed in more detail in Section 5.4.2. Often localised problems
have been highlighted as an outcome of flooding experienced by local residents or
businesses. It is important to note that these will not necessarily have been addressed
through investment in localised flood mitigation measures to rectify the problem (e.g.
culvert and/or channel improvements). As a result, the management of localised flooding
will be an integral requirement of the detailed Flood Risk Assessment (to be completed by
the developer).

Within the urban centres of the District, it is inevitable that localised flooding problems
arising from under capacity drainage and/or sewer systems will occur. Input has been
sought from Yorkshire Water to pinpoint known and/or perceived problem areas.
Unfortunately the data received was very general in nature, providing simply a summary
of the number of properties affected within a defined post code (restricted to the first three
digits) in recent years. For this reason, it has not been possible to highlight precisely
those combined sewer systems that are at, or nearing capacity, and therefore may pose a
potential risk of localised flooding.

It is reiterated that issues of this nature are generally localised problems that can be
addressed as part of the design process. They should therefore not influence the
allocation of land for future development. Notwithstanding this however, It is essential to
ensure that future development does not exacerbate existing flooding problems. Areas
that are known to suffer from localised flooding are highlighted in the following section,
identified in consultation with Leeds City Council (drainage). Strict planning conditions
should be placed upon developers to ensure that best practice measures are
implemented to mitigate any potential increase in loading upon existing drainage
system(s).

The Environment Agency strongly advocates the use of Sustainable Drainage Systems
(SUDS). A wide variety of SUDS techniques are available (refer Section 6.6.3),
potentially providing both water quality and water quantity improvement benefits on a site
by site basis throughout the District. Wherever possible, within brownfield areas, the
developer should seek to reduce the rate of runoff from the site to greenfield runoff rates
(i.e. the rate of runoff generated from the site assuming an open grassed area).
Collectively, the effective application of SUDS as part of all future development will assist
in reducing the risk of flooding to the District.
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5.4.2

Specific Local Drainage Issues ( see Appendix A for more details)

Existing Highway Culverts

There are more than 2000 culverts that pass beneath adopted highways within the
district. In general terms, the nature of many of these structures and the catchment
upstream of them means that they are at risk of blockage. The routine maintenance of
culverts is undertaken by Leeds City Council, with maintenance priorities allocated
through a risk based approach.

It should be recognised that the risk of any of these culverts becoming blocked during a
flood event will always remain even with routine maintenance. Any blockage is likely to
result in floodwater backing up behind the culvert, resulting in a greater depth of flooding.
Furthermore, the lateral extent of floodwater could also be greater than indicated by the
floodplain extents shown on the mapping provided in this SFRA.

Cotton Mill Beck

The culvert along Cotton Mill Beck in the Morley area is known to have insufficient
capacity. Collapses have also occurred in some areas.

Leeds City Council has a strategic aim for total replacement of this culvert.

Farnley Wood Beck

Existing flood risk issues along this watercourse are the subject of a study currently being
undertaken by the Environment Agency.

Known flooding problem areas include areas upstream of culverts in the Elland Road and
Old Road areas where residential properties and industrial/commercial properties are
affected at the confluence with Millshaw Beck. The latter has been identified by Yorkshire
Water as a strategic issue and investigated by them.

Meanwoood Beck

The area upstream of Monkbridge Road in the Headingley area is a known flood problem
area associated with the ability of flood flows to pass beneath of an existing bridge. This
structure causes backing up behind the bridge, resulting in a greater depth of flooding.
Furthermore, the lateral extent of floodwater could also be greater than indicated by the
floodplain extents shown on the mapping provided in the SFRA report.

Areas upstream of Buslingthorpe Lane are prone to having debris tipped in them,
resulting in the possibility of flooding being exacerbated if debris obstructs flood flows.

Cock Beck

Flood problems are known to exist in the Stanks Bridge area where roads and properties
have been affected in the past, due to the backing up of public surface water sewers. This
results in flooding of areas outside the extents of the fluvial floodplain.

Major redevelopment is proposed in this area and this has the potential to exacerbate the
above flooding problems unless appropriate mitigation is put in place.

West Garforth
Existing flood risk issues within West Garforth are the subject of a study currently being

undertaken by Leeds City Council. This study is one of several nationwide pilot studies
being funded by Defra under the ‘Integrated Urban Drainage Pilot Studies’ initiative.
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A series of culverts exist in the West Garforth area and these are known to have
insufficient capacity, be in poor condition and pass through the gardens of a large number
of residential properties.

Leeds City Council’s land drainage policy for this catchment is to reduce flows into the
drainage and sewer system from those that currently enter it, particularly from new
development.

Kel Beck

Flood problem areas exist outside the extent of the fluvial floodplain along Kel Beck.
Some of these are known to be result of a highway culvert being prone to blockage or
lack of capacity in the Green Lane area.

New development is proposed upstream of this area and this has the potential to
exacerbate the above flooding problems unless appropriate mitigation is put in place.

Rothwell

Maijor residential development is proposed in the Middleton area within the Oulton Beck
and Throstle Carr Beck catchments. This development has needed to incorporate
substantial balancing lakes to ensure that it does not exacerbate downstream flood risk.

Known flood problem exist in the Springhead Park area and low lying areas upstream of
it. Public safety issues arise during flood events due the velocity and depth of flood flows.

Guiseley

Several watercourses within Guiseley are culverted and there are capacity and condition
problems in some areas.

East Leeds

The surface water drainage for the EASEL redevelopment in East Leeds has been
identified by Leeds City Council as a major area of concern. A strategic approach to
future development is required by Leeds City Council. This will require all stakeholders
(Leeds City Council, Environment Agency, Yorkshire Water and developers) to work
together on an integrated drainage solution and this must be in place before the
development commences.

In an extreme rainfall event, areas of East Leeds outside the fluvial floodplain are at risk
of sewer surcharging. This risk was identified after the flooding of 2004 and is the subject
of a joint report between Leeds City Council and Yorkshire Water (available on the LCC
website). The frequency of discharge from combined sewer overflows could be affected
by future development proposals in the East Leeds area if appropriate mitigation is not
put in place. More critically, if the redevelopment area in Seacroft is drained on a
separate system basis direct to Wyke Beck, upstream of York Road, this will cause a
major increase in beck flows upstream of high flood risk areas. This is because, currently,
a substantial amount of surface water from the Seacroft area only enters the beck via a
CSO at Cartmell Drive (downstream of the sensitive areas).

Areas where there are known to be existing flood problems include sewered catchments
in the Parkway Vale and Seacroft areas, where approximately 100 properties have been
affected. Sewer flooding problems in Wykebeck Valley Road and Foundry Lane are
currently being addressed by a major construction scheme.

Kippax

There are some problems with the capacity of the public sewers in the Valley Road area.
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5.5

151.

152.

153.

5.6

154.

155.

156.

157.

Farsley and Rodley

A series of old stone culverts exists and their location is currently unknown in several
areas. It is assumed that the culverts have insufficient capacity and are in poor condition,
given their age.

Groundwater Issues

The risk of groundwater flooding is highly variable within the District. It is heavily
dependent upon local ground conditions at any particular time and the structures that
have been constructed on them.

Groundwater flooding within the District should not normally preclude development.
Notwithstanding this, it is recognised that the risks associated with groundwater flooding
are not well understood, and it is important to ensure that future development is not
placed at unnecessary risk.

In accordance with PPS25, all future development will require an appropriate Flood Risk
Assessment (FRA) at the planning application stage, commensurate with the level of
flood risk posed to the site. The detailed FRA should incorporate a detailed site based
assessment of the potential risk of groundwater flooding to the site. The adopted design
should be established accordingly, mitigating both the risk of groundwater flooding to the
development itself, and the potential increase in flood risk posed to adjoining properties
as a result of the proposed development.

Climate Change

Climate change is perceived to represent an increasing risk to low lying areas of
England, and it is anticipated that the frequency and severity of flooding will change
measurably within our lifetime. PPS25 ( in its Appendix B) states that a 10% increase in
the 1% AEP (100 year) river flow can be expected within the next 20 years, increasing to
20% within the next 100 years.

The detailed modelling of the River Aire system is ongoing, and at the time of writing the
potential impact of climate change over the next 100 years, assuming a 20% increase in
the 1% (100 year) flow, is under consideration. This information was not available for the
purposes of the Leeds SFRA. Detailed modelled outlines were similarly unavailable for
the River Wharfe and/or the local tributaries throughout the District.

In the absence of a definitive flood outline therefore, in simple terms the anticipated
extent of the 1% AEP (1 in 100 year) flood affected area in 2106 can be
approximated by the current 0.1% AEP (1 in 1000 year) flood outline, i.e. Zone 2
Medium Probability. This indicates a very small increase in the number of
properties at risk of flooding. Furthermore, it has been estimated that flood depths
within the current Zone 3a High Probability may increase by up to 300mm as a
result of climate change over the next 50 years.

In planning terms, it is essential that Leeds City Council consider their response to the
potential impacts of climate change within the District. ~Adopting the pragmatic
comparison between Zone 3a and Zone 2 above (i.e. where detailed modelling has
not been carried out), it is clear that climate change will not markedly increase the
extent of flooding. For this reason, few additional areas that are currently situated
outside of Zone 3 High Probability will be at risk of flooding in future years. This is an
important conclusion from a spatial planning perspective. Notwithstanding this however,
those properties (and areas) that are currently at high risk of flooding may be
susceptible to more frequent, more severe flooding in future years. It is essential
therefore that the development control process (influencing the design of future
development within the District) carefully mitigates against the potential impact that
climate change may have upon the risk of flooding to the property.
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158.

159.

160.

For this reason, all of the development control recommendations set out in Section 6.4
below require all floor levels, access routes, drainage systems and flood mitigation
measures to be designed with an allowance for climate change. This provides a robust
and sustainable approach to the potential impacts that climate change may have upon
the District over the next 100 years, ensuring that future development is considered in
light of the possible increases in flood risk over time.

It is emphasised that the potential impacts of climate change will affect not only the risk of
flooding posed to property as a result of river flooding, but it will also potentially increase
the frequency and intensity of localised storms over the District. This may exacerbate
localised drainage problems. It is important therefore that the site based detailed Flood
Risk Assessment (i.e. prepared by the developer at the planning application stage as
outlined in Section 6) takes due consideration of climate change.

Finally, the Environment Agency is continually reviewing and updating their detailed flood
risk modelling and mapping as part of an ongoing rolling programme of investment in data
collection.  Future reviews of the SFRA should assess whether further detailed
information with respect to climate change may be available in light of this ongoing
modelling work®.

5.7 Residual Risk of Flooding

161.

162.

163.

164.

165.

166.

It is essential that the risk of flooding is minimised over the lifetime of the development in
all instances. It is important to recognise that flood risk can never be fully mitigated, and
there will always be a residual risk of flooding.

This residual risk is associated with a number of potential risk factors including (but not
limited to):

» a flooding event that exceeds that for which the flood risk management measures
have been designed;

» the structural deterioration of flood defence structures (including informal
structures acting as a flood defence) over time; and/or

» general uncertainties inherent in the prediction of flooding.

The SFRA process has carried out a review of flood risk within the District in accordance
with the PPS25 Sequential Test, identifying a number of areas that fall within Zone 3a
High Probability. The modelling of flood flows and flood levels is not an exact science.
There are limitations in the methodologies used for prediction, and the models developed
are reliant upon observed flow data for calibration, much of which is often of questionable
quality. For this reason, there are inherent uncertainties in the prediction of flood levels
used in the assessment and management of flood risk.

It is difficult to quantify uncertainty. The adopted flood zones underpinning the Leeds
SFRA are based upon the detailed flood mapping within most parts of the area adjoining
the River Aire, River Wharfe and Wyke Beck. Whilst these provide a robust depiction of
flood risk for specific modelled conditions, all detailed modelling requires the making of
core assumptions and the use of empirical estimations relating to (for example) rainfall
distribution and catchment response.

Taking a conservative approach for planning purposes, it is understood that the
Environment Agency (North East Region) generally makes an allowance of at least
300mm for uncertainty within areas that have been modelled in some detail. The degree
of uncertainty in areas reliant upon the Environment Agency’s national generalised
computer model will clearly be somewhat higher.

It is incumbent on developers to carry out a detailed Flood Risk Assessment as part of
the design process. A review of uncertainty should be undertaken as an integral outcome
of this more detailed investigation. A document that can be used to establish an

8 It is highlighted that the detailed modelling of climate change impacts across the District is a very costly and time consuming exercise. A
pragmatic approach is required for spatial planning (SFRA) purposes to establish whether or not the impacts of climate change are likely to
broaden the area at risk of flooding over time.
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appropriate uncertainty allowance for specific sites is the Environment Agency’s Fluvial
Freeboard Guidance Report.
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6.1

167.

168.

169.

6.2

170.

171.

172.

173.

174.

Sustainable Management of Flood Risk
Overview

An ability to demonstrate ‘sustainability’ is a primary government objective for future
development within the UK. The definition of ‘sustainability’ encompasses a number of
important issues ranging broadly from the environment (i.e. minimising the impact upon
the natural environment) to energy consumption (i.e. seeking alternative sources of
energy to avoid the depletion of natural resources). Of particular importance is
sustainable development within flood affected areas.

Recent history has shown the devastating impacts that flooding can have on lives, homes
and businesses. A considerable number of people live and work within areas that are
susceptible to flooding, and ideally development should be moved away from these areas
over time. However, it is recognised that this is often not a practicable solution. For this
reason, careful consideration must be taken of the measures that can be put into place to
minimise the risk to property and life posed by flooding. These should address the flood
risk not only in the short term, but throughout the lifetime of the proposed development.
This is a requirement of PPS25.

The primary purpose of this SFRA is to inform decision making as part of the planning
and development control process, taking due consideration of the scale and nature of
flood risk affecting the district. Responsibility for flood risk management resides with all
tiers of government, and indeed individual landowners, as outlined below.

Responsibility for Flood Risk Management

There is no statutory requirement for the Government to protect property against the risk
of flooding. Notwithstanding this, the Government recognise the importance of
safeguarding the wider community, and in doing so the economic and social well being of
the nation. An overview of key responsibilities with respect to flood risk management is
provided below.

The Regional Assembly should consider flood risk when reviewing strategic planning
decisions including (for example) the provision of future housing and transport
infrastructure. A Regional Flood Risk Assessment will assist with this process.

The Environment Agency has a statutory responsibility for flood management and
defence in England. It assists the planning and development control process through the
provision of information and advice regarding flood risk and flooding related issues.

The Local Planning Authority is responsible for carrying out a Strategic Flood Risk
Assessment. The SFRA should consider the risk of flooding throughout the District and
should inform the allocation of land for future development, development control policies
and sustainability appraisals. Local Planning Authorities have a responsibility to consult
with the Environment Agency when making planning decisions.

Landowners & Developers have the primary responsibility for protecting their land against
the risk of flooding. They are also responsible for managing the drainage of their land
such that they do not adversely impact upon adjoining properties.
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6.3

6.3.1

175.

176.

177.

6.3.2

178.

179.

180.

181.

Strategic Flood Risk Management - The Environment Agency

Overview

With the progressive development of urban areas along river corridors, particularly during
the industrial era, a reactive approach to flood risk management evolved. As flooding
occurred, walls or embankments were built to prevent inundation to developing areas.

The Environment Agency in more recent years has taken a strategic approach to flood
risk management. The assessment and management of flood risk is carried out on a
‘whole of catchment’ basis. This enables the Environment Agency to review the impact
that proposed defence works at a particular location may have upon flooding at other
locations throughout the catchment.

A number of flood risk management strategies are underway within the region,
encompassing many of the large river systems that influence flood risk within the Leeds
district. A brief overview of these investigations is provided below.

Catchment Flood Management Plan (CFMP)

“One of the Environment Agency ’s main goals is to reduce flood risk from rivers and the
sea to people, property and the natural environment by supporting and implementing
government policies.

Flooding is a natural process — we can never stop it happening altogether. So tackling
flooding is more than just defending against floods. It means understanding the complex
causes of flooding and taking co-ordinated action on every front in partnership with others
to reduce flood risk by:

Understanding current and future flood risk;

Planning for the likely impacts of climate change;

Preventing inappropriate development in flood risk areas;

Delivering more sustainable measures to reduce flood risk;

Exploring the wider opportunities to reduce the sources of flood risk, including
changes in land use and land management practices and the use of sustainable
drainage systems.

VVVVYVYYV

Catchment Flood Management Plans (CFMPs) are a planning tool through which the
Agency aims to work in partnership with other key decision-makers within a river
catchment to explore and define long term sustainable policies for flood risk
management. CFMPs are a learning process to support an integrated approach to land
use planning and management, and also River Basin Management Plans under the
Water Framework Directive.”°

The flood risk regime within the District is heavily influenced by the River Aire, River
Wharfe and their tributaries. These river systems are under careful consideration by the
Environment Agency through a series of CFMPs, and resources are currently being
targeted at a strategic level to ensuring that the nature and severity of flood risk
throughout the wider area is broadly understood. This will enable the Environment
Agency, responsible for the future management of flood risk within the area, to target
future activities in a cost effective and sustainable manner.

9 Catchment Flood Management Plans — Volume 1 (Guidance), Version 1.0, July 2004
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6.3.3

182.

6.3.4

183.

184.

185.

186.

6.4

6.4.1

187.

Upper Aire Flood Risk Management Strategy

Beneath the ‘umbrella’ of the River Aire Catchment Flood Management Plan, the
Environment Agency is considering the potential opportunities for flood risk management
within the upper reaches of the River Aire (i.e. upstream of Castleford). The Upper Aire
Flood Risk Management Strategy is seeking strategic solutions to reduce the risk of
flooding to urban areas along the River Aire corridor, including Leeds. Potential
opportunities under investigation include the optimisation of existing flood storage
(washland) areas, the introduction of new flood storage areas, and the construction of
raised flood walls. This Strategy will underpin the development of the Leeds Flood
Alleviation Scheme (refer Section 6.3.4 below).

Leeds Flood Alleviation Scheme

The Leeds Flood Alleviation Scheme (FAS) is being developed by the Environment
Agency. A number of potential flood risk management options are being considered
including flood storage, channel improvements and/or raised defences. Upon completion,
it is envisaged that the Leeds FAS will deliver a consistent 1% (100 year) standard of
protection to Leeds City Centre.

Funding restrictions at a national level will heavily influence the delivery of the scheme,
and at the time of writing it is estimated that commencement on site may not occur before
2016, outside of current planning timeframes. It is further highlighted that all federal
funding for flood defence (delivered by the Environment Agency) is expressly provided to
protect existing development. This money cannot be used to pave the way for future
redevelopment of ‘at risk’ areas. For this reason, Leeds City Council is encouraged to
investigate alternative possible funding options (e.g. EU or developer contributions) to
proactively promote the delivery of a dedicated flood alleviation scheme for Leeds City
Centre.

Notwithstanding this however, from a planning perspective, it is important to recognise
that the construction of flood defences will never fully remove the risk of flooding. The
residual risk of flooding will always remain, associated with (for example) a structural
failure of the constructed flood defences.

For this reason, it is strongly recommended that the planning response to flood risk within
Leeds is not modified in light of the proposed Flood Alleviation Scheme. Whilst the direct
risk to property as a result of flooding from the River Aire will be reduced, this will be
heavily dependant upon the long term structural integrity of the defences. Future decision
making is clearly subject to change, and therefore investment in the ongoing maintenance
of defences within Leeds City Centre cannot be fully assured over a 100 year period (i.e.
the lifetime of the development that is anticipated within the City Centre). A pragmatic
approach is necessary and, for example, raised floor levels and emergency access routes
will still be required to ensure that the risk to property and life is minimised should a
breach failure and/or overtopping of the proposed defence occur.

Planning & Development Control — Leeds City Council
Planning Solutions to Flood Risk Management

The Sequential Test

Historically urbanisation has evolved along river corridors, the rivers providing a critical
source of water, food and energy. This leaves many areas of England with a legacy of
key urban centres that, due largely to their close proximity to rivers, are at risk of flooding.
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188.

189.

The ideal solution to effective and sustainable flood risk management is a planning led
one, i.e. steer urban development away from areas that are susceptible to flooding.
PPS25 advocates a sequential approach that will guide the planning decision making
process (i.e. the allocation of sites). In simple terms, this requires planners to seek to
allocate sites for future development within areas of lowest flood risk in the initial
instance. Only if it can be demonstrated that there are no suitable sites within these
areas should alternative sites (i.e. within areas that may potentially be at risk of flooding)
be contemplated.

This sequential approach is referred to as The Sequential Test.

It is absolutely imperative to highlight that the SFRA does not attempt, and indeed
cannot, fully address the requirements of the PPS25 Sequential Test. As highlighted in
Section 6.4.1 it is necessary for the Council to demonstrate that sites for future development
have been sought within the lowest flood risk zone (i.e. Zone 1 Low Probability). Only if it
can be shown that suitable sites are not available within this zone can alternative sites be
considered within the areas that are at greater risk of possible flooding (i.e. Zone 2, and
finally Zone 3).

190.

191.

192.

193.

194.

PPS25 stipulates permissible development types. This considers both the degree of
flood risk posed to the site, and the likely vulnerability of the proposed development to
damage (and indeed the risk to the lives of the site tenants) should a flood occur.

Wherever possible, the Council should restrict development to the permissible land uses
summarised in PPS25 Appendix D (Table D2). This may involve seeking opportunities to
‘swap’ more vulnerable allocations at risk of flooding with areas of lesser vulnerability that
are situated on higher ground. This is discussed further in Sections 6.4.2 to 6.4.6 below.

The Exception Test

Whilst only a relatively small proportion of the District is situated within Zone 3a High
Probability, it does include parts of the City Centre, regeneration areas and free standing
settlements along the River Wharfe. Prohibiting future residential development in these
areas does therefore have implications for the economic welfare of the existing
community and given the importance of Leeds City Centre, the wider Leeds City Region.
If the Council can demonstrate that there are wider planning considerations which
outweigh the flood and which mean that there are no other reasonable alternatives, then
the Council and potential future developers are required to work through the Exception
Test (PPS25 Appendix D) where applicable. For the Exception Test to be passed:

» ‘It must be demonstrated that the development provides wider sustainability
benefits to the community that outweigh flood risk, informed by a SFRA where
one has been prepared. If the DPD has reached the ‘submission’ stage, the
benefits of the development should contribute to the Core Strategy’s
Sustainability Appraisal;

» the development should be on developable, previously development land or if it is
not on previously developed land, that there are no reasonable alternative sites
on previously development land; and

» a FRA must demonstrate that the development will be safe, without increasing
flood risk elsewhere, and where possible, will reduce flood risk overall.”

The first two points set out in the Exception Test are planning considerations that must be
adequately addressed. A planning solution to removing flood risk must be sought at each
specific location in the initial instance, seeking to relocate the proposed allocation to an
area of lower flood risk (i.e. Zone 1 Low Probability or Zone 2 Medium Probability)
wherever feasible.

The SFRA has been developed in liaison with the Council and the Environment Agency to
work through the requirements of the Sequential Test (and, where necessary, the
Exception Test) within the District. It will be the responsibility of the developer (in all
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195.

196.

6.4.2

6.4.3

instances within Zone 3a High Probability) to develop a detailed Flood Risk Assessment
that can demonstrate that the Sequential Test has been applied, and (where appropriate)
that the risk of flooding has been adequately addressed in accordance with PPS25.
These should take into account the development control recommendations in section 6.4.

The management of flood risk throughout the District must be assured should
development be permitted to proceed, and the SFRA has provided specific
recommendations that ultimately should be adopted as planning conditions for all future
development. It is the responsibility of the prospective developer to build upon these
recommendations as part of a detailed Flood Risk Assessment to ensure that the specific
requirements of PPS25 can be met.

An overview of flood risk throughout the District has been provided in Section 6.5 and
adjoining flood zone maps. Future planning decisions should consider the spatial
variation in flood risk across the District, as defined by the delineated flood zone
that applies at the specified site location, and apply the recommendations provided
below accordingly. It is highlighted that PPS25 applies equally to both allocated sites
identified within the emerging LDF and future windfall sites.

Future Development within Zone 3b Functional Floodplain

A large proportion of the open space areas situated immediately adjacent to the River
Aire (upstream of Leeds city centre) and the River Wharfe provide natural floodplain
storage during a 1 in 20 year event. These areas have been designated as Zone 3b
Functional Floodplain, and it is imperative that the planning process provides protection
against future development at these locations.

Planning Recommendations — Allocation of Land for Future Development

Areas of Functional Floodplain that are currently undeveloped should be protected for
flood storage purposes. Future development should be restricted to water-compatible
uses and essential infrastructure that has to be there (in accordance with PPS25).
Careful consideration should be given to the Council’'s emergency response in times of
flood to ensure that public safety is not compromised.

Development Control Recommendations — Minimum Requirements

Future development, with the exception of water compatible uses and essential
infrastructure, should not be permitted. The frequency and severity of flooding within
these areas are such that no likely cost-effective engineered mitigation measures could
be implemented to safely and effectively minimise the risk to life and property over the
lifetime of the development.

Future Development within Zone 3a(ii) High Probability & Rapid Inundation Zone

Areas affected by Zone 3a(ii) high probability that fall within the 5% (1 in 20 year) flood
envelope within the District, including the city centre, are generally situated adjacent to
the many tributaries of the River Wharfe and River Aire. These watercourses are often
constrained by urban development, and during extreme events (characterised by
particularly heavy and prolonged rainfall), floodwaters can be expected to breakout of the
river banks resulting in property inundation.

Many previously developed areas situated immediately adjacent to the River Aire fall
within Zone 3a(ii) for planning purposes. Strategic sites within Zone 3a (ii) that are under
pressure for redevelopment include:

» Leeds City Centre;

» Kirkstall Forge and Kirkstall Road;

» Stourton Riverside (Aire Valley AAP); and

» Hunslett Mill (Aire Valley AAP).

It is essential that the regeneration of these areas is carried out with due consideration to
the relatively high risk posed to the site by flooding from the River Aire. Where sites are
considered by the Local Planning Authority to be required for development (following the
application of the sequential test and exceptions test) then the adopted land use, layout
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and design must be in accordance with the planning and development control
recommendations set out below.

Planning Recommendations — Allocation of Land for Future Development

1.

Future redevelopment of previously developed land within Zone 3a(ii) High Probability
should be restricted to ‘less vulnerable’ land uses. ‘More vulnerable’ land uses
should be actively discouraged.

Future redevelopment within areas denoted as the ‘rapid inundation zone’ should be
avoided. These areas pose a direct risk to life in case of catastrophic failure of the
raised defence (informal or formal) system. Any future development within these
areas must ensure that the future structural integrity of the raised flood defence can
be assured throughout the lifetime of the proposed development.

For more vulnerable development, it will be necessary to ensure that the
requirements of the Exception Test are satisfied. In planning terms, it must be
demonstrated that “the development provides wider sustainability benefits to the
community that outweigh flood risk”. It should be recognised that property
situated within Zone 3a(ii) High Probability will be subject to frequent flooding
with a 5% probability. There are clear sustainability implications to be
considered in this regard, and it is highly questionable whether insurance
against flooding related damages will be available / affordable in the longer
term.

Within residential areas, it is important to seek to increase the number of open areas
for flood storage or conveyance purposes and in this respect there should be a
presumption against all building extensions (including out-buildings and garages)
within Zone 3a(ii) High Probability. Policy within Development Plan Documents will
need to be developed to support this if it is deemed to be appropriate.

To satisfy the remaining criteria of the Exception Test, all development within Zone
3a(ii) High Probability (existing developed areas only) should be conditioned in
accordance with the development control recommendations below.

Sewage Treatment Works

Leeds City Council has determined that all Sewage Treatment Works (STW) situated
within the 20 year flood extent will be classified as falling with Zone 3a(ii) High
Probability. This is to ensure that these critical elements of the municipal
infrastructure can be upgraded in future years to meet both growing demand and
increasingly challenging discharge conditions. It is essential to highlight that these
sites will not be considered in light of the planning recommendations set out for
previously developed areas above, and are not suitable for future redevelopment of
any kind. This designation is adopted solely to permit future augmentation of the
existing STW, and following decommissioning the sites will revert to Zone 3b
Functional Floodplain.

Development Control Recommendations — Minimum Requirements

1.

All proposed future development within Zone 3a(ii) High Probability will require a
detailed Flood Risk Assessment (FRA), in accordance with the risk-based approach
outlined in Section 6.6 below;

Where a detailed Flood Risk Assessment determines a site, or parts or it are in fact
Functional Floodplain areas or flood conveyance routes, these areas shall be
protected for flood storage purposes unless alternative and acceptable mitigation
measures can be proposed and implemented (e.g. compensatory storage). It should
be noted that in such circumstances a safe, acceptable and cost effective flood risk
solution may not be found.

Basements will not be permitted within Zone 3a(ii) High Probability;

Implement SUDS to ensure that runoff from the site (post redevelopment) is not
increased, and where possible reduced. Any SUDS design must take due account of
groundwater and geological conditions;
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5. Safe access is to be provided to enable the safe evacuation of residents and/or
employees in case of flooding. This will be defined in accordance with the emerging
Defra research as outlined in “Flood Risks to People” (FD2320). It is essential to
ensure that the nominated evacuation route does not divert evacuees onto a ‘dry
island’ upon which essential supplies (i.e. food, shelter and medical treatment) will not
be available for the duration of the flood event;

6. Ensure that the proposed development does not result in an increase in maximum
flood levels within adjoining properties. This may be achieved by ensuring (for
example) that the existing building footprint is not increased and/or compensatory
flood storage is provided within the site (or upstream)'’;

7. Floor levels must be situated above the 1% (1 in 100 year) predicted maximum flood
level plus climate change, incorporating an allowance for freeboard,;

8. A minimum 8m buffer zone must be provided to ‘top of bank’ within sites immediately
adjoining the river corridor. This requirement may be negotiated with the EA in
heavily constrained locations.

9. Land drainage issues must also be taken into account as detailed in section 6.4.7.

Future Development within Zone 3a(i) High Probability

Areas affected by Zone 3a(i) High Probability are areas that fall outside of the 5% (1 in 20
year) flood envelope, however are affected by flooding in the 1% (1 in 100 year) event
within the District. These are generally situated adjacent to the many tributaries of the
River Wharfe and River Aire. These watercourses are often constrained by urban
development, and during extreme events (characterised by particularly heavy and
prolonged rainfall), floodwaters can be expected to breakout of the river banks resulting in
property inundation. Areas of Leeds city centre are also situated within Zone 3a(i),
subject to flooding from the River Aire.

There are a number of strategic sites situated within Zone 3a(i) including the Tetley’s
Brewery site (City Centre AAP) and the Pontefract Road site (Aire Valley AAP). The
decisions that drive the regeneration of these sites should be taken in light of the planning
and development control recommendations set out below. It is anticipated that future
windfall sites may also fall within Zone 3a(i) however, and it is imperative that the Council
adopt a strong policy line within the affected areas to minimise the potential risk to
property and life as a result of flooding in future years.

Planning Recommendations — Allocation of Land for Future Development

1. Future development within Zone 3a(i) High Probability should be restricted to ‘less
vulnerable’ land uses, in accordance with PPS25 (Appendix D) Table D2. ‘More
vulnerable’ land uses, including residential development, should be steered towards
zones of lower flood risk (i.e. Zone 2 Medium Probability or Zone 1 Low Probability)
within which suitable land may be available in adjoining character areas.

2. Where non-flood risk related planning matters dictate that ‘more vulnerable’
(residential) development should be considered further, it will be necessary to ensure
that the requirements of the Exception Test are satisfied. In planning terms, it must
be demonstrated that “the development provides wider sustainability benefits to the
community that outweigh flood risk”, and that “the development is on developable
previously developed land, or that there are no reasonable alternative sites on
previously developed land”.

3. To satisfy the remaining criteria of the Exception Test, all development within Zone
3a(i) High Probability should be conditioned in accordance with the development
control recommendations below.

' Compensatory flood storage should be located as close as practically possible to the proposed development. The
Environment Agency can provide further advice in this regard
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Development Control Recommendations — Minimum Requirements

1. All proposed future development within Zone 3a(i) High Probability will require a
detailed Flood Risk Assessment (FRA);

2. Floor levels must be situated above the 1% (100 year) predicted maximum flood level
plus climate change, incorporating an allowance for freeboard;

3. Safe access is to be provided to enable the safe evacuation of residents and/or
employees in case of flooding. This will be defined in accordance with the emerging
Defra research as outlined in “Flood Risks to People” (FD2320). It is essential to
ensure that the nominated evacuation route does not divert evacuees onto a ‘dry
island’ upon which essential supplies (i.e. food, shelter and medical treatment) will not
be available for the duration of the flood event;

4. Basements are not to be utilised for habitable purposes. All basements must provide
a safe evacuation route in time of flood, providing an access point that is situated
above the 1% (100year) peak design plus climate change flood level;

5. Implement SUDS to ensure that runoff from the site (post redevelopment) is not
increased, and where possible reduced. Any SUDS design must take due account of
groundwater and geological conditions;

6. Ensure that the proposed development does not result in an increase in maximum
flood levels within adjoining properties. This may be achieved by ensuring (for
example) that the existing building footprint is not increased and/or compensatory
flood storage is provided within the site (or upstream)'”;

7. A minimum 8m buffer zone must be provided to ‘top of bank’ within sites immediately
adjoining the river corridor. This requirement may be negotiated with the EA in
heavily constrained locations;

8. Land drainage issues must also be taken into account as detailed in section 6.4.7.

Future Development within Zone 2 Medium Probability

Few areas of the District fall within Zone 2 Medium Probability, a result of relatively well
defined river valleys throughout the region. Consequently, strategic (allocated) future
development sites are only partially affected by Zone 2, and this designation is unlikely to
unduly impact upon planning decisions within Leeds. Notwithstanding this however, it is
important to recognise that, whilst these areas are currently at risk of flooding in only an
extreme event (i.e. a 1 in 1000 year flood event), the frequency of flooding will increase
with time as a result of climate change. Due consideration of the planning
recommendations set out below should therefore be taken to ensure that the risk of

flooding is managed effectively over the lifetime of the proposed development.

Planning Recommendations — Allocation of Land for Future Development

1. In accordance with PPS25, land use within Zone 2 Medium Probability should be
restricted to the ‘water-compatible’, ‘less vulnerable’ and ‘more vulnerable’ category
(including residential development), or essential infrastructure, to satisfy the
requirements of the Sequential Test

2. Where non-flood risk related planning matters dictate that ‘highly vulnerable’
development should be considered further, it will be necessary to ensure that the
requirements of the Exception Test are satisfied. In planning terms, it must be
demonstrated that “the development provides wider sustainability benefits to the
community that outweigh flood risk”, and that “the development is on developable
previously developed land, or that there are no reasonable alternative sites on

1 Compensatory flood storage should be located as close as practically possible to the proposed development. The
Environment Agency can provide further advice in this regard
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previously developed land”. .

3. To satisfy the remaining criteria of the Exception Test, all development within Zone 2
Medium Probability should be conditioned in accordance with the development
control recommendations below.

Development Control Recommendations — Minimum Requirements

1. All proposed future development within Zone 2 Medium Probability will require a
Flood Risk Assessment (FRA) that is commensurate with the risk posed to the
proposed development;

2. Floor levels must be situated above the 1% (100 year) predicted maximum flood level
plus climate change, incorporating an allowance for freeboard;

3. Safe access is to be provided to enable the safe evacuation of residents and/or
employees in case of flooding. This will be defined in accordance with the emerging
Defra research as outlined in “Flood Risks to People” (FD2320). It is essential to
ensure that the nominated evacuation route does not divert evacuees onto a ‘dry
island’ upon which essential supplies (i.e. food, shelter and medical treatment) will not
be available for the duration of the flood event;

4, Implement SUDS to ensure that runoff from the site (post redevelopment) is not
increased, and where possible reduced. Any SUDS design must take due account of
groundwater and geological conditions (refer Section 6.6.3)

Future Development within Zone 1 Low Probability

Planning Recommendations — Allocation of Land for Future Development

There are generally no flood risk related constraints placed upon the type of future
development within Zone 1 Low Probability (in accordance with PPS25), however it is
important to recognise that future development within this zone may adversely impact
upon the existing flooding regime if not carefully managed. Flooding related issues of a
localised nature may also occur within Zone 1 Low Probability. For this reason, all
development should be carried out in accordance with the development control
recommendation below. Within ‘dry island’ areas that are surrounded by a degree of
flood risk, effective emergency planning measures should be in place to ensure that the
risk to life is minimised in case of flooding.

Development Control Recommendations — Minimum Requirements

A Flood Risk Assessment, commensurate with the risk of flooding posed to and by the
proposed development (i.e. relating solely to issues of a localised nature), will be required
in compliance with PPS25 and current guidance and policy. This will involve the
introduction of SUDS techniques to ensure that runoff from the site (post redevelopment)
is not increased, and where possible reduced. Any SUDS design must take due account
of groundwater and geological conditions and section 6.4.7 below.

Additional Requirements for all Future Development

In some parts of the District there are localised problems, many of which are in Zone 1,
that are specific to particular areas of the District. Typical examples include the large
number of culverts that are prone to blockage and the small watercourses and sewers
(detailed in Section 5.4.2). It is possible that future development could adversely impact
upon existing flood problem areas if appropriate mitigation is not put in place.

In an endeavour to minimise the potential adverse impacts of future development within
the District, it is essential that developers carry out the following at the earliest stages of
the planning application process:

1. Consultation must be undertaken with Leeds City Council’'s Land Drainage team,
the Environment Agency and Yorkshire Water to establish whether there are any
known localised flooding issues, particularly with respect to historic flooding
problems, known or perceived culvert condition/capacity issues and
risk/consequence of culvert blockage during flood events;
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2. Mitigation may be required to ensure that flood risk in the vicinity of the
development or downstream of the development is not made worse. If this is the
case then appropriate mitigation must be agreed with the Land Drainage team as
part of the planning application process. The Land Drainage team may require the
run off rates and volumes from development to be reduced from those that
presently emanate from the site.

Overview of Flood Risk

An overview of pressing flood risk related constraints within Leeds is provided below,
however reference should be made to the detailed flood zone maps developed as part of
the Leeds SFRA process. A detailed discussion of flood risk within key catchment areas
throughout the District is provided in Appendix A, cross referencing the adjoining
Catchment Map.

As explained in Section 6.4 above, it is essential that a sequential approach is taken at all
stages of the planning process, steering future development towards areas of lowest risk
wherever possible. If, and only if, the Sequential Test cannot be satisfied due to pressing
planning constraints that outweigh the risk of flooding, future development must be
conditioned in accordance with the recommendations provided in Section 6.4 for each
respective PPS25 flood risk zone.  Emerging developing pressures throughout the
District are provided in Appendix B.

River Aire Corridor — Leeds City Centre

The River Aire is a major characteristic of Leeds City Centre, flowing through the very
heart of the City. Flooding occurred recently in June 2007 and in November 2000 the
river came within inches of overtopping its banks.

Detailed modelling of the River Aire system predicts that the likelihood of flooding within
the City Centre may be as high as 10%, i.e. a 1 in 10 chance of flooding. Certainly a
large proportion of the City Centre is at risk of flooding, on average, once in every 20
years (as indicated by the extent of Zone 3a(ii) High Probability). Given the pressure for
future regeneration and investment within the City Centre, it is clear that careful planning
decisions must be made to ensure the future sustainability of the area — and indeed the
safety of future residents. It is imperative that all future development within the City
Centre complies with the restrictions and design conditions set out in Section 6.4 above.

It is important to recognise that whilst the Environment Agency is investigating the
economic viability of a possible flood alleviation scheme for Leeds City Centre, it is
anticipated that it may be over a decade before this scheme is in place. Recent
investigations carried out by the EA have demonstrated that there is limited scope for the
provision of upstream flood storage to reduce the susceptibility to flooding within the City
Centre. Rather a system of raised walls is proposed. For this reason, it is strongly
recommended that future development along the River Aire is managed in such a way to
ensure that a protected ‘buffer’ is retained, paving the way for the future construction of
the flood wall.

River Aire Corridor — Beyond Leeds City Centre (East and West)

Urbanisation is relatively limited along the River Aire corridor outside of Leeds City
Centre, and this is mirrored to some extent by the relatively limited pressure for future
development upstream (i.e. to the west) and/or downstream (i.e. to the east) of the City.
Notwithstanding this, there are a small number of key potential regeneration areas that
have been earmarked for strategic centres of future development. Particular reference is
made to strategic riverfront sites identified within the Aire Valley AAP. It is imperative that
informed decisions are taken with due regard to the potential risk of flooding, in
accordance with Section 6.4 above. This will avoid a legacy of costly (and potentially
dangerous) future problems to businesses and residents of the area.
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Once again, detailed modelling has demonstrated that the likelihood of flooding to
overbank areas along the River Aire may be as high as a 1 in 5 chance of occurring in
any one year. Whilst strategic studies by the EA have concluded that there is little
opportunity to reduce the risk of flooding to Leeds through the provision of a dedicated
flood storage facility upstream of the City Centre, it is absolutely essential that existing
areas of open floodplain are protected from development to avoid any worsening of the
existing level of risk.

River Aire Tributaries — Wider Leeds District

The wider District of Leeds is characterised by a relatively large number of watercourses
that flow in a typically northerly or southerly direction into the River Aire, as highlighted in
the adjoining Flood Zone Maps. The wider District is heavily urbanised, and as in many
urban centres of England, progressive development over the years has placed
considerable pressure upon local watercourses. Many of the River Aire tributaries are
heavily constrained by development on both banks, and/or indeed culverting that enabled
unrestricted development on top of historical waterway corridors. The result is
unsurprisingly a legacy of flooding problems during heavy rain.

The local catchment is generally paved with roads, carparks, buildings and patio areas,
and rainfall drains rapidly towards underground sewer systems. The watercourses,
particularly where culverted, are often subject to blockage due to litter and general debris
washing down from urban areas. This further exacerbates the risk of localised flooding,
preventing local runoff from easily getting away.

All future development within the District has the potential to exacerbate the risk of
localised flooding within Leeds. Whilst there are a large number of known problem areas,
future unmitigated development will place further pressure on strained sewer systems
and local watercourses, introducing additional problems that may not currently be
recognised.

It is imperative that all future development is conditioned in accordance with the
constraints identified in Section 6.4 above. Relatively few areas are directly at risk of
flooding from rivers and watercourses however, and therefore particular attention must be
given to the additional requirements stipulated in Section 6.4.7 to ensure that localised
problems within the District are not made worse by unmitigated development placing
further pressure upon already constrained drainage systems.

Wherever possible, it is recommended that opportunities are sought to protect and retain
open (undeveloped) waterway corridors along the tributaries of the River Aire.

River Wharfe Corridor — Otley to Wetherby

With the exception of the key centres of Otley and Wetherby, the River Wharfe corridor is
relatively undeveloped, however there are a number of smaller settlements such as
Boston Spa and Collingham Bridge located along its banks. These settlements are
important as places where people live and the Council is committed to ensuring their
sustainability.

Localised areas of existing urban development within Otley and Wetherby are at risk of
flooding from the River Wharfe, and it is essential that all future planning decisions are
guided by the recommendations provided in Section 6.4 above. Existing floodplain areas
should be protected through the planning process to avoid any future exacerbation of
flooding to ‘at risk’ areas.
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Detailed Flood Risk Assessment (FRA) — The Developer

Scope of the Detailed Flood Risk Assessment

As highlighted in Section 2, the SFRA is a strategic document that provides an overview
of flood risk throughout the area. It is imperative that a site-based Flood Risk
Assessment (FRA) is carried out by the developer for all proposed developments, and
this should be submitted as an integral part of the planning application.

The FRA should be commensurate with the risk of flooding to the proposed development.
For example, where the risk of fluvial flooding to the site is negligible (e.g. Zone 1 Low
Probability), there is little benefit to be gained in assessing the potential risk to life and/or
property as a result of flooding. Rather, emphasis should be placed on ensuring that
runoff from the site does not exacerbate flooding lower in the catchment. The particular
requirements for FRAs within each delineated flood zone are outlined below.

It is highlighted that the description of flood risk provided in the discussions above place
emphasis upon the primary source of flood risk (i.e. river flooding). In all areas, a localised
risk of flooding may also occur, typically associated with local catchment runoff following
intense rainfall passing directly over the District. This localised risk of flooding must also be
considered as an integral part of the detailed Flood Risk Assessment.

To assist local planning authorities, the Environment Agency has produced standing
advice to inform on their requirements regarding the consultation process for planning
applications on flood risk matters. Full details of their Flood Risk Standing Advice can be
found on the website: www.pipernetworking.com. One such requirement is for the
Environment Agency to be consulted by the Local Planning Authority for planning
applications for development within 20 metres from the top of the bank/wall of a main
river.

Proposed Development within Zone 3a(i) High Probability & Zone 3a(ii) High Probability
(existing developed areas)

All FRAs supporting proposed development within Zone 3a(i) and Zone 3a(ii) High
Probability should include an assessment of the following:

» The vulnerability of the development to flooding from other sources (e.g. surface
water drainage, groundwater) as well as from river flooding. This will involve
discussion with the Council and the Environment Agency to confirm whether a
localised risk of flooding exists at the proposed site.

» The vulnerability of the development to flooding over the lifetime of the
development (including the potential impacts of climate change), i.e. maximum
water levels, flow paths and flood extents within the property and surrounding
area. The Environment Agency may have carried out detailed flood risk mapping
within localised areas that could be used to underpin this assessment. Where
available, this will be provided at a cost to the developer. Where detailed
modelling is not available, hydraulic modelling by suitably qualified engineers will
be required to determine the risk of flooding to the site.

» The potential of the development to increase flood risk elsewhere through the
addition of hard surfaces, the effect of the new development on surface water
runoff, and the effect of the new development on depth and speed of flooding to
adjacent and surrounding property. This will require a detailed assessment, to be
carried out by a suitably qualified engineer.

» A demonstration that residual risks of flooding (after existing and proposed flood
management and mitigation measures are taken into account) are acceptable.
Measures may include flood defences, flood resistant and resilient design,
escape/evacuation, effective flood warning and emergency planning.

» Details of existing site levels, proposed site levels and proposed ground floor
levels. All levels should be stated relevant to Ordnance Datum.
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» The effects of climate change on flood levels (see section 5.6)

It is noted that a proportion of the District is delineated as Zone 3a High Probability,
however, the presence of localised raised defences provides a degree of protection
against flooding in some areas. It is broadly accepted that these defences reduce the
actual risk to properties, however, recent history has demonstrated the potentially
catastrophic consequence of a breach failure.

It is essential that developers thoroughly review the existing and future structural integrity
of the defences (i.e. over the lifetime of the development), and ensure that emergency
planning measures are in place to minimise risk to life in the unlikely event of a defence
failure.

Proposed Development within Zone 2 Medium Probability

» For all sites within Zone 2 Medium Probability, a high level FRA should be
prepared based upon readily available existing flooding information, sourced
from the EA. It will be necessary to demonstrate that the residual risk of flooding
to the property is effectively managed through, for example, the provision of
raised floor levels (refer Section 6.6.2) and the provision of a planned evacuation
route and/or safe haven.

» The risk of alternative sources of flooding (e.g. urban drainage and/or
groundwater) must be considered, and sustainable urban drainage techniques
must be employed to ensure no worsening to existing flooding problems
elsewhere within the area.

Proposed Development within Zone 1 Low Probability

For all sites situated within Zone 1 Low Probability, a high level Flood Risk
Assessment must be prepared. Where the proposed development exceeds 1ha in
area, the EA must be consulted.

The FRA should be commensurate with the nature of the flood risk posed to, and by,
the development of the site, and in most areas this will involve a relatively simple
assessment of issues of a localised nature. The risk of alternative sources of flooding
(e.g. urban drainage and/or groundwater) must be considered. Details of proposed
sustainable drainage systems (SuDS) that will be implemented to ensure that runoff
from the site (post redevelopment) is not increased. Any SuDS design must take due
account of groundwater and geological conditions. Specific reference is drawn to the
requirements of Section 6.4.7 above.

The SFRA provides specific recommendations with respect to the provision of sustainable
flood risk mitigation opportunities that will address both the risk to life and the residual risk
of flooding to development within particular ‘zones’ of the area. These recommendations
should form the basis for the site-based FRA.

Raised Floor Levels & Basements (Freeboard)

The raising of floor levels above the 1% AEP (1 in 100 year) fluvial flood level will ensure
that the damage to property is minimised. Given the anticipated increase in flood levels
due to climate change, the adopted floor level should be raised above the 1% AEP (1 in
100 year) predicted flood level assuming a 20% increase in flow over the next 50 years.

A site specific allowance should be determined as an outcome of the site based FRA.
This is likely to result in floor levels being be situated a minimum of 300mm above the 1%
AEP (1 in 100 year) plus climate change flood level, or 600mm above the 1% AEP (1 in
100 year) flood level if no climate change data is available. The height that the floor level
is raised above flood level is referred to as the ‘freeboard’, and is determined as a
measure of the residual risks.
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The use of basements within flood affected areas should be discouraged. Where
basement uses are permitted, it is necessary to ensure that the basement access points
are situated a minimum of 300mm above the 1% AEP (1 in 100 year) flood level plus
climate change. An appropriate site specific allowance should be determined as an
outcome of the site based FRA. The basement must be of a waterproof construction to
avoid seepage during flooding conditions. Habitable uses of basements within flood
affected areas should not be permitted.

Sustainable Drainage Systems (SUDS)

SUDS is a term used to describe the various approaches that can be used to manage
surface water drainage in a way that mimics the natural environment. The management
of rainfall (surface water) is considered an essential element of reducing future flood risk
to both the site and its surroundings. Indeed reducing the rate of discharge from urban
sites to greenfield runoff rates (as described in Section 5.4) is one of the most effective
ways of reducing and managing flood risk within the district. The use of SUDS is
endorsed by PPS25.

SUDS may improve the sustainable management of water for a site by'*:

» reducing peak flows to watercourses or sewers and potentially reducing the risk
of flooding downstream;

reducing volumes and the frequency of water flowing directly to watercourses or
sewers from developed sites;

improving water quality over conventional surface water sewers by removing
pollutants from diffuse pollutant sources;

reducing potable water demand through rainwater harvesting;

improving amenity through the provision of public open space and wildlife habitat;
replicating natural drainage patterns, including the recharge of groundwater so
that base flows are maintained.

VVV V VYV

In catchment terms, any reduction in the amount of water that originates from any given
site is likely to be small. But if applied across the catchment in a consistent way, the
cumulative affect of a number of sites could be significant.

The most commonly found components of a SUDS system are described in the following
table™. The appropriate application of a SUDS scheme to a specific development must
carefully consider the site characteristics as the sustainability of the system is heavily
dependent upon the topography and geology of the site (and its surrounds).

Pervious surfaces Surfaces that allow inflow of rainwater into the underlying construction or soil.

Green roofs Vegetated roofs that reduce the volume and rate of runoff and remove pollution.

Linear drains consisting of trenches filled with a permeable material, often with a
Filter drain perforated pipe in the base of the trench to assist drainage, to store and conduct water;
they may also permit infiltration.

Vegetated areas of gently sloping ground designed to drain water evenly off

Filter strips impermeable areas and to filter out silt and other particulates.

Shallow vegetated channels that conduct and retain water, and may also permit

Swales infiltration; the vegetation filters particulate matter.

Basins, Ponds and

Wetlands Areas that may be utilised for surface runoff storage.

Infiltration Devices

Sub-surface structures to promote the infiltration of surface water to ground. They can
be trenches, basins or soakaways.

12 Interim Code of Practice for Sustainable Drainage Systems National SUDS Working Group, 2004
13 Interim Code of Practice for Sustainable Drainage Systems National SUDS Working Group, 2004
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Vegetated areas designed to collect and treat water before discharge via a piped

Bioretention areas system or infiltration to the ground

A series of conduits and their accessories normally laid underground that convey
surface water to a suitable location for treatment and/or disposal. (Although sustainable,
these techniques should be considered where other SUDS techniques are not
practicable).

Pipes and accessories

229. For more guidance on SUDS, the following documents and websites are recommended
as a starting point:

» Interim Code of Practice for Sustainable Drainage Systems, National SUDS
Working Group, 2004

» Draft Planning Policy Statement 25, Annex F, Office of the Deputy Prime Minister,
2005

» www.ciria.org.uk/SUDS/

6.7 Local Community Actions to Reduce Flood Damage

230. It is estimated by the Environment Agency that over 1,500 properties and 500 businesses
within the District are at ‘significant’ risk of flooding (i.e. affected by flooding in events up
to and including the 1% AEP (100 year) event). It is essential therefore to ensure a broad
awareness with respect to flood risk, providing the community with the knowledge (and
tools) that will enable them to help themselves should a flood event occur.

231. The following ‘community based measures’ are cost effective solutions that local

communities may introduce to minimise the damage sustained to their own homes in the
case of flooding.

6.7.1 Flood Proofing

232. The ‘flood proofing’ of a property may take a variety of forms:

For new homes and/or during redevelopment

> Raising of floor levels
The raising of floor levels above the anticipated maximum flood level
ensures that the interior of the property is not directly affected by
flooding, avoiding damage to furnishings, wiring and interior walls. It is
highlighted that plumbing may still be impacted as a result of mains
sewer failure.

> Raising of electrical wiring
The raising of electrical wiring and sockets within flood affected buildings
reduces the risks to health and safety, and reduces the time required
after a flood to rectify the damages sustained.

For existing homes

> Flood boards
The placement of a temporary watertight seal across doors, windows and air bricks to avoid
inundation of the building interior. This may be suitable for relatively short periods of flooding,
however, the porosity of brickwork may result in damage being sustained should water levels
remain elevated for an extended period of time. This may lessen the effectiveness of flood
proofing to existing properties affected by flooding from larger river systems such as the River
Aire and River Wharfe.
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Emergency Planning

The Council is designated as a Category 1 Responder under the Civil Contingencies Act
2004. As such, the Council has defined responsibilities to assess risk, and respond
appropriately in case of an emergency, including (for example) a major flooding event.
The Council’s primary responsibilities are™:

a. from time to time assess the risk of an emergency occurring;

b. from time to time assess the risk of an emergency making it necessary or
expedient for the person or body to perform any of his or its functions;

c. maintain plans for the purpose of ensuring, so far as is reasonably practicable,
that if an emergency occurs the person or body is able to continue to perform his
or its functions;

d. maintain plans for the purpose of ensuring that if an emergency occurs or is likely
to occur the person or body is able to perform his or its functions so far as
necessary or desirable for the purpose of:

i. preventing the emergency,
ii. reducing, controlling or mitigating its effects, or
iii. taking other action in connection with it

The SFRA provides a concise summary of the possible sources of flooding within the
District, and may be used to inform the assessment of flood risk in response to the
requirements of the Act.

The Environment Agency monitors river levels within a number of the main rivers
affecting the District, including the River Wharfe and the River Aire. Based upon weather
predictions provided by the Met Office, the Agency makes an assessment of the
anticipated maximum water level that is likely to be reached within the proceeding hours
(and/or days). Where these predicted water levels are expected to result in the
inundation of populated areas', the Environment Agency will issue a series of flood
warnings within defined flood warning areas, encouraging residents to take action to
avoid or minimize damage to property.

As water levels rise and begin to pose a risk to life and/or livelihood, it is the responsibility
of the emergency services to coordinate the evacuation of residents. It is essential that a
robust generic plan is in place that clearly sets out (as a minimum):

» roles and responsibilities;

» paths of communication;

» rest centres to house evacuated residents;

» contingency plans in case of loss of power and/or communication.

Co-ordination between the emergency services, local authority and the Environment
Agency is imperative to ensure the safety of residents in time of flood. Areas within the
District that are adjoining the River Aire and the River Wharfe, and are at risk of river
flooding (as indicated by the shaded PPS25 flood risk zones in the adjoining maps), are
often susceptible to relatively long duration rainfall events, and considerable forewarning
will generally be provided to encourage preparation in an effort to minimise property
damage and risk to life. It is important to recognise however that few households within
the District have registered with the Environment Agency to receive flood warnings, and
therefore the current effectiveness of the system is heavily compromised.

In contrast, areas suffering from localised flooding issues (and areas at risk of flooding
from the smaller tributaries of the main rivers) will tend to be susceptible to ‘flash’
flooding, associated with storm cells that pass over the district. Storms of this nature
result in high intensity, often relatively localised, rainfall. It is anticipated that events of
this nature will occur more often as a result of possible climate change over the coming
decades. Events of this nature are difficult to predict accurately, and the rapid runoff that
follows will often result in flooding that cannot be sensibly forewarned.

14 Civil Contingencies Act 2004
15 Restricted to those urban areas situated within Environment Agency flood waming zones
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239. All urbanised areas are potentially at some degree risk of localised flooding due to heavy

240.

241.

rainfall. The blockage of gullies and culverts as a result of litter and/or leaves is
commonplace, and this will inevitably lead to localised problems that can only realistically
be addressed by reactive maintenance.

It is important to recognise that future planning decisions may alter the risk of flooding to
people and property within the District, introducing (and/or removing) properties from
areas that are potentially at risk of flooding. These decisions may therefore impact upon
the emergency response required during periods of flooding in future years.

Notwithstanding this, it is very important to recognise that the river flooding depicted
within the adjoining flood risk maps is unlikely to occur in isolation. Flooding of this nature
will typically occur during heavy, prolonged rainfall across the District, and is likely to
coincide with other emergency incidents, for example localised flooding due to sewer
failure.
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6.9

242.

243.

244,

Insurance

Many residents and business owners perceive insurance to be a final safeguard should
damages be sustained as a result of a natural disaster such as flooding. Considerable
media interest followed the widespread flooding of 2000 when it became clear that the
insurance industry were rigorously reviewing their approach to providing insurance
protection to homes and businesses situated within flood affected areas. Not surprisingly,
the recent widespread flooding of June 2007 has further exacerbated the discussion
surrounding the future of insurance for householders and business owners situated within
flood affected areas.

The following quotations are an extract from the Association of British Insurers (ABI)
website, dated August 2007:

“The UK is unique in offering flood cover as a standard feature of household and
most business policies. Unlike much of Europe and worldwide, cover is widely
available to the UK’s 23.5 million householders.

In the long term, this situation could worsen, unless we take action to reduce flood
risk to people and property. Climate change will increase winter rainfall, the frequency
of heavy rainfall, and sea levels and storm surge heights. With no change in
Government policies or spending, climate change could increase the number of
properties at risk of flooding to 3.5 million. Furthermore, continued pressure on land
could mean even more new developments being situated in floodplains.

By spreading the risk across policy holders, insurance enables householders and
businesses to minimize the financial cost of damage from flooding. In the modern
competitive insurance market, premiums reflect the risks that customers face. This
enables insurance to be offered at very competitive prices to customers living in low
flood risk areas.

In 2003 ABI members agreed to extend their commitment to provide flood insurance
to the vast majority of UK customers. The result of discussions between
Government and insurers was a Statement of Principles, which aims to provide
reassurance to the overwhelming majority of insurance customers living in the
floodplain about the continued availability of insurance in future.

Individual property owners can do much to increase the resistance and resilience of
their properties to flood damage - further information is available. ABI has issued a
factsheet for property owners on a range of measures that could be taken by a
homeowner to improve the resilience of their property to flood damage.”

In summary, for the time being, residents and business owners can be assured that
insurance will be available to assist in recovery following a flood event. However there is
the potential for substantial premiums and flooding excess fees. The future availability of
flood insurance within the UK will be heavily dependant upon commitment from the
government to reduce the risk of flooding over time, particularly given the anticipated
impacts of climate change. Investment is required in flood defence and improving the
capacity of sewage and drainage infrastructure, however it is also essential to ensure that
spatial planning decisions do not unnecessarily place property within areas at risk of
flooding.
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7 Conclusion & Recommendations

245.

246.

247.

248.

249.
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251.

A considerable number of properties within the District of Leeds are at risk of flooding,
arising from a number of sources including river flooding, localised runoff and sewer
flooding. Over 2000 properties within the District are potentially at risk from river flooding
and this is further exacerbated by the fact that Leeds is predominantly a large built up
area which in turn increases the speed of surface water runoff. In the long term, climate
change is likely to slightly increase the number of properties within zone 2, as well as
increase flood depths in zone 3.

A planning solution to flood risk management should be sought wherever possible,
steering vulnerable development away from areas affected by flooding by application of
the Sequential Test. The SFRA is a useful tool in this process because it collates
information on all sources of flooding in the District and therefore provides a sound
evidence base to enable planning decisions to be made.

The District has been broken down into zones of ‘high’, ‘medium’ and ‘low’ probability of
flooding in accordance with PPS25. Parts of the City Centre, regeneration areas and out-
lying settlements are within the zone 3a high probability area and therefore there is a
need to balance avoiding flood risk with ensuring the viability of such areas. The SFRA
further sub-divides zone 3a into 3a(ii) with a 1 in 20 year flood probability and zone 3a(i)
with a 1 in 100 year flood probability. This allows a greater refinement of policy
recommendations and so enables the Council to manage the risk better. In applying the
Sequential Test to the allocation of land for development, the sub-delineation of zone 3a
means that where it is not possible to find reasonable alternative sites for development in
lower flood risk zones then it may be possible to at least find sites within the lowest part of
zone 3a (ie. zone 3a(i). Likewise, in terms of the application of the Sequential Test at
development control stage, the sub-division of the zone means that developers can apply
the sequential approach within a site, from an early stage in the development process.
This means that the ‘more vulnerable’ uses can be located in the least risk parts of a
mixed use site.

Where the Sequential Test has been met, specific recommendations have been
provided to assist the Council and the developer to meet the Exception Test ie. to ensure
that the development will be safe without increasing flood risk elsewhere. These are listed
as development control recommendations in Section 6.5. Where a site is in zone 3a(ii) it
will flood with the same frequency as the functional floodplain and therefore a degree of
flood storage is likely to be required within the site. It is therefore important NOT to regard
the whole of the site as the developable area. It may be possible that on such sites a safe
solution to flood risk cannot be found.

The Council has a requirement to ensure that sufficient land is allocated in the District to
accommodate the levels of housing growth indicated in the Regional Spatial Strategy.
This may necessitate difficult choices to be made about whether to locate housing in flood
risk areas in order to accommodate development. This will be a matter for the Core
Strategy. However, it is essential that the Council gives full consideration to the
sustainability implications of a decision to allocate sites for housing development in high
flood risk areas.

Emergency planning is imperative to minimise the risk to life posed by flooding within the
District. Decisions that are made on the location of future housing and employment
growth in flood risk areas could create an added burden on emergency planning, as they
generate the need for further emergency plans and complicate particular considerations
such as evacuations. It is essential that consultation with the Council’s Risk and
Emergency Planning Unit is carried out whenever new development is proposed in flood
risk locations.

Even where development takes place on land where there is no probability of flood risk, it
is important to consider the impact that such sites can have on increasing surface water
runoff and thereby exacerbating flood risk. Smaller watercourses and drains are far more
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252.

253.

254.

255.

susceptible to flash flooding than the larger river systems (i.e. the River Wharfe and River
Aire), responding very rapidly to localised intense rainfall. With changing climate patterns
it is expected that storms of this nature will become increasingly common. It is vitally
important that planning decisions recognise the potential risk that these watercourses
pose to property, and that development is planned accordingly so that future sustainability
can be assured. The Core Strategy and Area Action Plans should include policies to
require development to reduce the rate and/or volume of runoff into local waterways.

If the Council considers it to be appropriate, it may be necessary to develop policy within
Development Plan Documents to remove permitted development rights in specific areas
upstream of sites which are known to be at high flood risk. This is to ensure that
residential areas retain the open spaces that form gardens and curtilages as far as
possible. This will help to control the development of extensions and garages where the
Local Planning Authority considers that they may contribute to increased surface water
runoff and enable open spaces to continue to provide a valuable local flood storage
function.

A Living Document

The SFRA has been developed building heavily upon existing knowledge with respect to
flood risk within the district. A rolling programme of detailed flood risk mapping within the
North East region is underway. This, in addition to observed flooding that may occur
throughout a year, will improve the current knowledge of flood risk within the District and
may marginally alter predicted flood extents within Leeds. Furthermore, Communities
and Local Government (CLG) are working to provide further detailed advice with respect
to the application of PPS25, and future amendments to the PPS25 Practice Guide are
anticipated. Given that this is the case, a periodic review of the Leeds City Council SFRA
is imperative.

Additionally, as detailed Flood Risk Assessments are carried out, these will identify new
areas of functional floodplain which can then be added to the SFRA Flood Risk Maps.

It is recommended that the Leeds City Council SFRA is reviewed once every 12 months,
commencing in July 2008. The following key questions should be addressed as part of
the SFRA review process:

Question 1

Has any flooding been observed within the District since the previous review? If so, the
following information should be captured as an addendum to the SFRA:

What was the mapped extent of the flooding?
On what date did the flooding occur?
What was the perceived cause of the flooding?
If possible, what was the indicative statistical probability of the observed flooding
event? (i.e. how often, on average, would an event of that magnitude be
observed within the District?)
If the flooding was caused by overtopping of the riverbanks, are the observed
flood extents situated outside of the current Zone 3a? If it is estimated that the
frequency of flooding does not exceed, on average, once in every 100 years then
the flooded areas (from the river) should be incorporated into Zone 3a to inform
future planning decision making.

NOTE- Appendix B will require updating as YW’s capital programme is likely to result in
properties being removed from the Flood Risk Register.

VYV VY

Y

Question 2
Have any amendments to PPS25 or the Practice Companion Guide been released since
the previous review? If so, the following key questions should be tested:

» Does the revision to the policy guidance alter the definition of the PPS25 Flood
Zones presented within the SFRA? (refer Section 5.2)
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» Does the revision to the policy guidance alter the decision making process
required to satisfy the Sequential Test? (refer Section 6.4.1)

» Does the revision to the policy guidance alter the application of the Exception
Test? (refer Section 6.4.1)

» Does the revision to the policy guidance alter the categorisation of land use
vulnerability, presented within Table D2 of PPS25 (December 2006)?

If the answer to any of these core questions is ‘yes’ then a review of the SFRA

recommendations in light of the identified policy change should be carried out.

Question 3
Has the Environment Agency issued any amendments to their flood risk mapping and/or
standing guidance since the previous policy review? If so:

» Has any further detailed flood risk mapping been completed within the District,
resulting in a change to the 20 year, 100 year or 1000 year flood outline? If yes,
then the Zone 3b and Zone 3a flood outlines should be updated accordingly.

» Has the assessment of the impacts that climate change may have upon rainfall
and/or river flows over time altered? (refer Section 5.6) If yes, then a review of
the impacts that climate change may have upon the District is required.

» Do the development control recommendations provided in Section 6.4 of the
SFRA in any way contradict emerging EA advice with respect to (for example) the
provision of emergency access, the setting of floor levels and the integration of
sustainable drainage techniques? If yes, then a discussion with the EA is
required to ensure an agreed suite of development control requirements are in
place.

It is highlighted that the Environment Agency review the Flood Zone Map on a quarterly
basis. If this has been revised within the District, the updated Flood Zones will be
automatically forwarded to the Council for their reference. It is recommended that only
those areas that have been amended by the Environment Agency since the previous
SFRA review are reflected in Zone 3 and Zone 2 of the SFRA flood maps. This ensures
that the more rigorous analyses carried out as part of the SFRA process are not
inadvertently lost by a simple global replacement of the SFRA flood maps with the Flood
Zone Maps. .

Question 4

Has the implementation of the SFRA within the spatial planning and/or development
control functions of the Council raised any particular issues or concerns that need to be
reviewed as part of the SFRA process?

SFRA Limitations

The Leeds City Council SFRA has been developed based upon the best available
information at the time of publication (September 2007). It is essential to recognise that
all recommendations and assumptions have been made on the basis of this data, and as
improved information comes to light, these may be subject to change.

Within areas where detailed flood risk mapping is not available, reliance has been placed
upon the Environment Agency Flood Zone Map (April 2007). The SFRA mapping reflects
the waterway centreline information provided by the Environment Agency for main rivers,
ordinary watercourses, and culverts. At some locations, it is evident that there is a slight
mismatch between the EA Flood Zone outline and the waterway centreline. This may
reflect a slight error in the predicted flooding extents or waterway alignment. It may also
indicate an overland flow path that directs water away from the main carrier as
floodwaters break out of the channel (for example, in culverted reaches).

The information provided in the adjoining SFRA maps is intended purely to inform
strategic planning decisions. It will always be necessary to rigorously review this
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information on a local scale as part of a detailed Flood Risk Assessment at the planning
application stage.
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Appendix A

Detailed Discussion of Flood Risk within Leeds District
(refer Catchment Map)
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River Wharfe (upper), Kel Beck and Hol Beck Catchments

Review of Flood Risk

Detailed flood risk modelling of the River Wharfe has been carried out by the Environment
Agency, and this has been used to underpin the SFRA in this instance. There is a
considerable area of low lying land immediately adjoining the River Wharfe corridor that is
susceptible to relatively frequent river flooding. These areas are currently undeveloped, and it
is essential that these important floodplain areas are protected against future development.

There is no evident risk of river flooding within the relatively steep Kel Beck and Hol Beck
catchments, situated immediately to the north of the River Wharfe (encompassing the village
of Newall). Notwithstanding this however, there is a considerable record of localised flooding
issues within Newall, largely associated with the blockage of culverts along both Beck
corridors. Similarly, localised flooding problems have been known to result from Kel Beck in
the Green Lane area due to highway culvert blockages or a lack of capacity.

To reduce the susceptibility of localised flooding, regular, proactive maintenance is required to
keep local waterway corridors clear of debris. It is essential that future development does not
increase the rate and/or volume of runoff into the local waterways. Future redevelopment
within the catchment must implement sustainable drainage techniques, including (for
example) infiltration and/or water harvesting, to limit the rate of runoff to the Greenfield
equivalent.

It is important to consider the local topography and geology when designing SuDS. The
relatively steep topography at this location is an important consideration in this instance, and
this may reduce the effectiveness of SuDS if not carefully considered, designing the drainage
system accordingly. Finally, within these steep upper reaches of the River Wharfe catchment,
it is inevitable that overland flow (i.e. flow that exceeds the capacity of the designed drainage
system) will occur following heavy rainfall. Development should be designed to ensure that
‘natural’ flow paths are not obstructed by buildings and/or landscaping.

Development Pressure

Residential development is proposed at Rumplecroft, upstream of Kel Beck which has the
potential to exacerbate localised flooding problems if appropriate mitigation measures are not
put in place. Planning permission has been granted for a mixed use development at Garnetts
Mill immediately adjacent to the River Wharfe which is mostly in flood zone 2 medium risk but
parts of the site are subject to more frequent flooding. Residential and employment
development is proposed east of Otley south of the River Wharfe which lies within Flood Zone
1 so will be at low risk from flooding, however this is a large area which is currently
undeveloped and therefore it is important to ensure that measures are taken to reduce the
speed of surface water runoff so that the development of this site does not exacerbate
flooding elsewhere.

River Wharfe (middle) catchment

Review of Flood Risk

Detailed flood risk modelling of the River Wharfe has been carried out by the Environment
Agency, and this has been used to underpin the SFRA in this instance. There is a
considerable area of low lying land immediately adjoining the River Wharfe corridor that is
susceptible to relatively frequent river flooding. These areas are currently undeveloped, and it
is essential that these important floodplain areas are protected against future development.

The majority of the flooding along this section of the River Wharfe is from the predicted 1 in

20 year (Functional Floodplain) and between the 1 in 100 and 1 in 200 year (Flood Zone 2)

design events. Currently the following buildings are at risk from the predicted 1-0.1% (1 in

100- 1 in 1000 year) design event (zone 2 medium risk):

1. Industrial buildings near the Cricket Ground at Pool

2. Residential and commercial buildings at Mill Farm, Saw Mill Farm and Bar Lodge just
upstream of Harewood Bridge
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3. A large area of residential properties in Collingham in and around Linton Road, The
Avenue, Kingfisher Reach, Bishopdale Drive and Linton Bridge.

Currently the following buildings are at risk from the predicted 5% (20 year) design event and
lie very close to Functional Floodplain;

1. Residential and commercial buildings at Mill Farm in Arthington

2. Residential properties at the lower end of The Avenue in Collingham

Residential properties at the very bottom of The Avenue in Collingham are at risk from rapid
inundation should the flood defences at this location along the River Wharfe breech.

Development Pressure

Whiteleys Mill is situated close to the Wharfe at Pool. Only a small proportion of this site is
affected by flood risk associated with the predicted 1-0.1% (between the 1 in 100 and 1 in
200 year) design events and it is recommended that in any redevelopment, this part of the
site should be used to accommodate open space, car parking or similar open uses. Future
development will need to ensure that flood risk is not increased at this site through the use of
sustainable drainage techniques, including (for example) infiltration and/or water harvesting,
to limit the rate of runoff to the greenfield equivalent. It is also essential that future
development does not increase the rate and/or volume of runoff into the local waterways.

River Wharfe (lower) catchment

Review of Flood Risk

The Linton Ings is a large area of Functional Floodplain for the River Wharfe. Here the
floodplain is wide and comprises open space such that largely properties and lives are not at
risk from flooding in this area. However, the maps indicate that the following are at risk from
the predicted 1-0.1% (between the 1 in 100 and 1 in 200 year) design events.

Residential properties on Stammergate in Linton

An industrial unit on Linton Lane in Linton

Residential properties on Linton Road backing on to the Linton Ings

Residential properties of Wetherby Grange and near Riverdale

Commercial buildings around the Market Place and Westgate, the Police station, sewage
pumping station

The A661 road to Linton

oo~

o

Development Pressure

Development at Church Fields Boston Spa is adjacent to Flood Zone 2 medium risk. Future
development will need to ensure that flood risk is not increased at this site through the use of
sustainable drainage techniques, including (for example) infiltration and/or water harvesting,
to limit the rate of runoff to the greenfield equivalent. It is also essential that future
development does not increase the rate and/or volume of runoff into the local waterways.

River Aire (upper) catchment

Review of Flood Risk

This area (extending from the River Aire/Carr Beck confluence and Gott's Bridge, near
Burley) is at risk of flooding from the River Aire from the predicted 5% design event ( 1 in 20
year). The flood risk extends widely across the floodplain. The majority of this area is open
space with development set back from the river corridor. However, Kirkstall Forge, industrial
buildings near Bridge road at Kirkstall, Kirkstall Retail Park and industrial buildings near Gott’s
Bridge are affected by flood risk area associated with the predicted 5% (1 in 20 year) design
event. Wyther Drive and Wyther Lane are at risk from the predicted 1% (1 in 100 year) and
the 1% - 0.1% (between the 1 in 100 and 1 in 1000 year) design events.
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The rugby training centre at Kirkstall and land surrounding it is at risk from rapid inundation
following flood defence breeching. There has been flooding historically at Kirkstall Forge of a
localised nature.

Some industrial and recreational land near Newlay is at risk of flooding from the River Aire,
from the predicted 1% (1 in 100 year) design event.

Development Pressure

There is currently large mixed use development proposed at Kirkstall Forge which currently
lies within Flood Zone 3. It is recommended that future development will need to ensure that
flood risk is not increased at this site through the use of sustainable drainage techniques,
including (for example) infiltration and/or water harvesting, to limit the rate of runoff to the
greenfield equivalent. It is also essential that future development does not increase the rate
and/or volume of runoff into the local waterways. Parts of the site may need to provide
additional space for flood storage.

River Aire (middle) catchment

Review of Flood Risk

The flood risk extends widely across the floodplain from Burley to Stourton which includes
Leeds City Centre. The following land is at risk from flooding at different probabilities;

Flood Zone 2 Zone 3a(i) Zone 3a(ii)

Industrial buildings
between Canal Mills and
Monk Bridge Forge

Industrial buildings at
Cardigan Industrial estate

Hotels/car parks and
commercial buildings in
Leeds City Centre

Leeds Railway Station

Industrial buildings at Aireside
Chemical Works

Commercial buildings of
Aireside Centre

Emmanuel Trading Estate

Industrial buildings at the
Brewery

Industrial buildings at
Kirkstall Industrial Park
extending alongside
Kirkstall road

Car parks on Lisbon
Street

Commercial buildings of the
office park and retail park off
Hunslet Lane

Commercial buildings in
Canal Wharf

Industrial buildings near
Camp Field

Industrial buildings of Pottery
Field

Commercial buildings in
the Business Park off
Butterley Street

Industrial buildings along
Crown Point Road

Land at risk from flooding

Trading Estate and residential
buildings near Low Road

Leisure, industrial and
commercial buildings
around the Royal
Armouries and Clarence
Road area

Retail park on Beza Road,
Hunslet

Development sites at
Skelton Moor Farm ,
Hunslet Riverside South
and Stourton Riverside

Residential properties off
Arthington Avenue and
Norwich Avenue Hunslet

Industrial buildings at
Thwaite Gate

Waterside Industrial Park
at Kirkstall Road

There is additionally a small area within zone 3a(ii) which is at risk of rapid inundation at
Leeds Bridge in Leeds City Centre and a larger area at Kirkstall close to the new Morrisons

supermarket .
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Development Pressure

There is a mixed use development proposed at the Kirkstall Road Renaissance site which is
at risk of flooding with a 5% ( 1 in 20 year) annual probability and is affected by zones 3a(ii)
and 3a (i).

A mixed use and open space development is proposed at the current Carlsberg Tetley
brewery site which is at risk of flooding on average once in every 100 years. Retail
development is proposed for Kidacre Street which is not at risk of flooding. Future mixed land
use development is proposed at the former Yorkshire Chemicals works which is at risk of
flooding with a 5% (1 in 20 year) annual probability. Sustainability of any future development
at this site must be carefully considered.

The Aire Valley Area Action Plan falls within this catchment and is the focus for large scale
development. Mixed employment uses are proposed at Skelton Moor Farm where parts of the
site are in zone 3a(ii). Residential or industrial development has been proposed at Stourton
Riverside where the site is also in zone 3a(ii). Sustainability of any future development at this
site must be carefully considered. Mixed land use development has been proposed at
Hunslet Mills/Yarn Street which is in zone 3a(ii). Sustainability of any future development at
this site must be carefully considered.

River Aire (lower) catchment

Review of Flood Risk

Flood risk in the entire River Aire lower catchment extends from the Wyke Beck/River Aire
tributary down to Newton Ings. The River Calder joins the River Aire just south of Allerton
Bywater and potentially contributes to some flood risk within this area. The flood risk in this
area extends widely across the floodplain. The majority of the land at risk of flooding from the
predicted 5% (1 in 20 year) design event is open space and old opencast mining land.
However, some buildings are at risk of flooding from the predicted 1-0.1% (between the 1 in
100 and 1 in 200 year) design events, and the predicted 1% (1 in 100 year) design event. The
following land is at risk from flooding at different probabilities;

Flood Zone 2 Zone 3a(i) Zone 3b
Residential buildings at Industrial buildings near
Juniper Avenue in Juniper Avenue in Opencast workings

> Woodlesford Woodlesford
3 Resu:lifntlal buildings in Residential buildings in Pinder The Oxbow Lakes
b1 inder Green Green
&= . . - Residential buildings on
£ Residential buildings on Church Lane SavillegRoad
o Church Lane, Little ) : , ’
w Pinford Lane, Main Street, Newton Ings
x | Church Lane and Church . o
] A Oakfield and Summerhill in
T Side in Methley .
- Mickletown
© Robinson Street, Back .
2 Lane and Victoria Street in Cricket Ground at Allerton Ledston Ings
S Bywater

Allerton Bywater

Dunford House — River

Calder Allerton Ings

There is a large area at risk of rapid inundation should the flood defences breech along Boat
Lane and Main Street in Allerton Bywater.

Development Pressure

Development proposed alongside Pontefract Lane is part of the Aire Valley Area Action Plan.
Offices, industry and distribution is proposed. A small proportion of the development area lies
within a flood risk area associated with Flood Zones 2 and 3a and is adjacent to Functional
Floodplain. It is recommended that development here takes a sequential approach to the
positioning of different industrial uses within the site and thereby avoids developing the most
risky parts.
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Bagley Beck and Red Beck Catchment

Review of Flood Risk

Detailed flood risk modelling of Bagley Beck and Red Beck has not been carried out to date,
and therefore the SFRA is reliant upon the Environment Agency Flood Zone Map (March
2007). Notwithstanding this however, the predicted 1% (1 in 100 year) design event is
contained largely within the waterway corridor, indicating a potential risk only to ‘less
vulnerable’ commercial property situated immediately adjacent to the river. This is reinforced
by the absence of any recorded history of river flooding within the catchment

A number of localised flooding issues have been identified in the Bagley Beck catchment in
Rodley and Farsley by Leeds City Council, associated largely in this instance with old culverts
that are under capacity and in poor condition. A culvert that is under capacity can result in
relatively serious surface water flooding, however occurrences of this nature are virtually
impossible to predict, and at present the location of these culverts in unknown. To reduce the
susceptibility of localised flooding therefore, a risk-based approach must be taken. it is
essential that future development does not increase the rate and/or volume of runoff into the
local waterways, and that the capacity and condition of these culverts are upgraded. Future
redevelopment within the catchment must implement sustainable drainage techniques,
including (for example) infiltration and/or water harvesting, to limit the rate of runoff to the
Greenfield equivalent.

Development Pressure

There is currently no known development pressure within this area. However it is important
that any future redevelopment within these commercial areas considers the potential risk of
flooding, avoiding the obstruction of overland flow paths (e.g. through the careful orientation
of commercial buildings and associated landscaping).

Oil Mill Beck and Moseley Beck Catchment

Review of Flood Risk

Detailed flood risk modelling of Oil Mill Beck and Moseley Beck has not been carried out to
date, and therefore the SFRA is reliant upon the Environment Agency Flood Zone Map
(March 2007). Notwithstanding this however, the predicted 1% (100 year) design event is
contained largely within the waterway corridor, indicating a potential risk only to ‘less
vulnerable’ commercial property situated immediately adjacent to the river within Horsforth
(Low Lane). This is reinforced by the absence of any recorded history of river flooding within
the catchment.

A number of localised flooding issues have been identified within the Oil Mill Beck (Moseley
Beck) catchment by Leeds City Council, associated largely in this instance with the localised
blockage of gullies and culverts. A blocked gully and/or culvert can result in relatively serious
surface water flooding, however occurrences of this nature are virtually impossible to predict.
To reduce the susceptibility of localised flooding therefore, a risk-based approach must be
taken. Regular, proactive maintenance is required to keep local waterway corridors clear of
debris. More importantly however, it is essential that future development does not increase
the rate and/or volume of runoff into the local waterways.

Development Pressure

There are no specific allocations within this area however there are pressures for changes of
use from traditional employment to residential. This has implications for flood risk because it
is moving from a less vulnerable to more vulnerable category. A Protected Area of Search
for long term housing need is allocated at Cookridge and this could result in increased run off
into the water catchment which could lead to increased flood risk. Future redevelopment
within the catchment must implement sustainable drainage techniques, including (for
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example) infiltration and/or water harvesting, to limit the rate of runoff to the greenfield
equivalent.

It is important that any future redevelopment within the commercial areas considers the
potential risk of flooding, avoiding the obstruction of overland flow paths (e.g. through the
careful orientation of commercial buildings and associated landscaping). There are also
implications for any proposed change of use from a less vulnerable to a more vulnerable
category eg. from employment use to residential.

Meanwood Beck, Adel Beck and Sheepscar Beck catchment

Review of Flood Risk

Detailed flood risk modelling of Adel Beck, Meanwood Beck and Sheepscar Beck has not
been carried out to date, and therefore the SFRA is reliant upon the Environment Agency
Flood Zone Map (March 2007). Notwithstanding this however, the predicted 1% ( 1 in 100
year) design event is contained largely within the waterway corridor of Adel Beck, indicating a
potential risk to residential property at Adel Mill which is situated adjacent to the watercourse.
The predicted 1% (1 in 100 year) design event is contained largely within the waterway
corridor of Meanwood Beck, indicating a potential risk to residential property at Valley Farm at
Weetwood, and Boothroyd Drive at Meanwood which is situated adjacent to the watercourse.
The predicted 1% (1 in 100 year) design event is contained largely within the waterway
corridor of Sheepscar Beck, indicating a potential risk to industrial property at Buslingthorpe,
and commercial and industrial property between Buslingthopre and Quarry Hill which is
situated adjacent to the watercourse.

A number of localised flooding issues have been identified within the Meanwood Beck
catchment by Leeds City Council, associated largely in this instance with ability of floodwaters
to flow under an existing road bridge (Monk Bridge, Far Headingley). The backing up of
floodwaters behind Monk Bridge in Far Headingley results in a greater depth of flooding. The
lateral extent of floodwaters has been known to be greater than those indicated by the
Environment Agency’s flood maps. A number of localised flooding issues have been identified
within the Meanwood Beck catchment by Leeds City Council, largely due to the blockage of
the channel by fly tipping which obstructs flood flows (Buslingthorpe Lane, Meanwood).

Development Pressure

To reduce the susceptibility of localised flooding in the catchment, a risk-based approach
must be taken. The capacity of the channel where the road bridge crosses it needs to be
addressed. Regular, proactive maintenance is required to keep local waterway corridors clear
of debris. More importantly however, it is essential that future development does not increase
the rate and/or volume of runoff into the local waterways. Future redevelopment within the
catchment must implement sustainable drainage techniques, including (for example)
infiltration and/or water harvesting, to limit the rate of runoff to the greenfield equivalent.

Wyke Beck catchment

Review of Flood Risk

Detailed flood risk modelling of Wyke Beck has been carried out by the Environment Agency.
The 1 — 0.1% (1 in 100 - 1 in 1000 year) design event is contained largely within the
waterway corridor of Wyke Beck but occasionally spreads out in isolated locations, indicating
a potential risk to schools, a leisure centre and residential properties in Halton Moor;
residential properties downstream of Killingbeck Bridge to Halton Moor, Wyke Beck Valley
Road, and Grange Park Road at Hollins Park; and industrial properties at Pembroke Grange.

A number of localised flooding issues have been identified within the Wyke Beck catchment
by Leeds City Council mostly associated with blockages due to inadequate culvert size at
Wyke Bridge during times of high flow causing flooding of a group of properties on Dunhill
Rise. The capacity of this culvert needs to be addressed to avoid future flooding potential.
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The area of East Leeds has been identified by Leeds City Council as a major area for concern
with regard to the capacity of the public sewer system. Localised flooding outside the main
floodplain has been associated with an under capacity combined trunk sewer system (as
detailed in the Joint Report produced by Leeds City Council and Yorkshire Water). Future
development within the East Leeds area could contribute more water to the existing sewer
system putting more properties at higher flood risk. Redevelopment in Seacroft could
exacerbate flooding problems on Wyke Beck upstream of York Road. Sewered catchments in
the Parkway and Seacroft areas have experienced localised flooding problems. A Strategic
approach must be taken to future development in this area which involves providing
appropriate mitigation measures against increasing flood risk.

Development Pressure

There is considerable development proposed within the Wyke Beck catchment. Proposed
development at Seacroft Hospital, Coldcotes Circus and Asket Drive/Boggarts are not at any
flood risk. Proposed development sites at Brander Road, Whitebridge Primary School and a
small part of South Parkway/Brooklands are at risk of flooding with a 0.1% (1 in 1000 year)
annual probability since the sites lie within Flood Zone 2. These sites are appropriate for
more vulnerable, less vulnerable or water compatible uses. Highly vulnerable land uses are
only permissible in these locations if the Exception test has been passed and development
provides wider sustainability benefits to the community that outweigh flood risk. Sites at
Skelton Moor Farm and Hunslet Riverside South are in the highest flood risk zone 3a(ii) and
have a 5% (1 in 20 year) annual flood risk probability. Only water compatible, essential
infrastructure and less vulnerable uses are appropriate here and redevelopment should take
the opportunity to reduce flood risk by providing areas of flood storage within the site.
Cartmell Drive is not itself in a flood risk zone however it is located close to functional
floodplain on the Wyke Beck, therefore any development of that site needs to take measures
to ensure that it does not increase the speed of surface water runoff to Wyke Beck.

To reduce the susceptibility of localised flooding therefore, a risk-based approach must be
taken. The capacity of the channel where the road bridge crosses it needs to be addressed.
Regular, proactive maintenance is required to keep local waterway corridors clear of debris.
More importantly however, it is essential that future development does not increase the rate
and/or volume of runoff into the local waterways. Future redevelopment within the catchment
must implement sustainable drainage techniques, including (for example) infiltration and/or
water harvesting, to limit the rate of runoff to the greenfield equivalent.

Tyresal Beck, Pudsey Beck, Farnley Beck and Wortley Beck catchments

Review of Flood Risk

Detailed flood risk modelling of Tyresal Beck, Pudsey Beck, Farnley Beck and Wortley Beck
has not been carried out to date, and therefore the SFRA is reliant upon the Environment
Agency Flood Zone Map (March 2007). Notwithstanding this however, the predicted 1% ( 1 in
100 year) design event is contained largely within the waterway corridor of Tyresal Beck,
Pudsey Beck, Farnley Beck and Wortley Beck. Potential flood risk is indicated to industrial
property at Troydale Lane which is situated adjacent to the Pudsey Beck; residential property
at risk at Hare Park Avenue from Farnley Beck; industrial buildings are at risk near Bangor
Terrace which is situated adjacent to Wortley Beck; and industrial, commercial and residential
properties are at risk in the Beeston Bridge and One City West Office Park areas which are
situated adjacent to Wortley Beck.

A number of localised flooding issues have been identified within the Wortley Beck catchment
by Leeds City Council, associated largely in this instance with the localised blockage of gullies
and culverts. A blocked gully and/or culvert can result in relatively serious surface water
flooding, however occurrences of this nature are virtually impossible to predict.

Development Pressure
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To reduce the susceptibility of localised flooding in the catchment, a risk-based approach
must be taken. Regular, proactive maintenance is required to keep local waterway corridors
clear of debris. More importantly however, it is essential that future development does not
increase the rate and/or volume of runoff into the local waterways. Future redevelopment
within the catchment must implement sustainable drainage techniques, including (for
example) infiltration and/or water harvesting, to limit the rate of runoff to the greenfield
equivalent.

Mill Shaw Beck and Farnley Wood Beck catchment (encompassing Cotton Mill Beck
and Woodcliffe Beck)

Review of Flood Risk

Detailed flood risk modelling of Mill Shaw Beck and Farnley Wood Beck has not been carried
out to date, and therefore the SFRA is reliant upon the Environment Agency Flood Zone Map
(March 2007). The predicted 1% ( 1 in 100 year) design event is contained largely within the
waterway corridor of Farnley Wood Beck, but is generally more widespread along the corridor
of Mill Shaw Beck downstream of the confluence with Farnley Wood Beck.

Potential flood risk is indicated to industrial property at Millshaw Park Avenue/Lane which is
situated adjacent to the confluence of Mill Shaw Beck and Farnley Wood Beck; industrial and
commercial buildings are at risk along Beeston Ring Road from Manor Mill to Elland Road
Industrial Park adjacent to Mill Shaw Beck; Latchmore Road industrial estate and part of
Elland Road stadium is at risk of flooding from the 1% ( 1 in 100 year) design event from Mill
Shaw Beck just downstream of where Wortley Beck converges with Mill Shaw Beck. Industrial
and commercial properties are at risk of flooding from the 1% ( 1 in 100 year) design event
from Mill Shaw Beck between Brown Avenue and Bath Street. Commercial properties are at
risk of flooding from the 5% ( 1 in 20 year) design event from Mill Shaw Beck alongside Water
Lane and Canal Wharf where Mill Shaw Beck joins the River Aire. Industrial property and an
electricity generating station (essential infrastructure) are at risk of flooding from the predicted
1% (1 in 100 year) design event from Cotton Mill Beck. Leeds City Council has stated that
these localised flooding problems result from the culvert along Cotton Mill Beck having
insufficient capacity, and collapses of the culvert have occurred in the past. The culvert along
Cotton Mill Beck will be replaced by Leeds City Council in order to minimise localised flooding
problems in this area.

A number of localised flooding issues have been identified with Farnley Wood Beck by Leeds
City Council, and are the subject of a study currently being undertaken by the Environment
Agency. Known problem areas include upstream of culverts in the Elland Road and Old Road
areas where residential properties are affected, due to a lack of capacity of these culverts.
Industrial and commercial buildings are affected by localised flooding problems at the
confluence of Farnley Wood Beck and Mill Shaw Beck.

Development Pressure

To reduce the susceptibility of localised flooding in the catchment, a risk-based approach
must be taken. Regular, proactive maintenance is required to keep local waterway corridors
clear of debris. More importantly however, it is essential that future development does not
increase the rate and/or volume of runoff into the local waterways. Future redevelopment
within the catchment must implement sustainable drainage techniques, including (for
example) infiltration and/or water harvesting, to limit the rate of runoff to the greenfield
equivalent.

Oulton Beck catchment (encompassing Lee Moor Beck, Bowling Beck and West Beck)

Review of Flood Risk

Detailed flood risk modelling of Oulton Beck has not been carried out to date, and therefore
the SFRA is reliant upon the Environment Agency Flood Zone Map (March 2007). The
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predicted 1% ( 1 in 100 year) design event is contained largely within the waterway corridor of
Oulton Beck, but becomes generally more widespread at the downstream end of the Beck at
the confluence of the River Aire. Potential flood risk is indicated to residential properties at
Gillett Bridge in Oulton, and to residential properties near Farrer Lane, the A642 and A639 in
Oulton. Downstream of Oulton village the flood risk extends further across the land adjacent
to Oulton Beck but the land is mostly open space and little property is at flood risk. However,
a small proportion of the sewage works near Water Haigh Farm is at risk of flooding from the
predicted 1-0.1% (1 in 100- 1 in 1000 year) design event.

A small proportion of an industrial building is at risk from the predicted 1% ( 1 in 100 year)
design event from West Beck near New Close Well, West Beck. Residential property is at risk
from the predicted 1% ( 1 in 100 year) design event at Stainton Lane, near Stone Bridge in
Carlton from Lee Moor Beck.

Development Pressure

Major development has been proposed in the Middleton area within falls within the Oulton
Beck catchment. Development needs to incorporate balancing ponds to ensure that flood risk
is not exacerbated downstream. Localised flooding problems are known to exist in the
Springhead Park area of Rothwell and low lying areas upstream of it.

Cock Beck catchment

Review of Flood Risk

Detailed flood risk modelling of Cock Beck has not been carried out to date, and therefore the
SFRA is reliant upon the Environment Agency Flood Zone Map (March 2007). The predicted
1% ( 1 in 100 year) design event is contained largely within the waterway corridor of Cock
Beck, but becomes generally more widespread downstream of the confluence with Potterton
Beck to Aberford. Residential properties are at risk of flooding from the predicted 1% ( 1 in
100 year) design event around Aberford Bridge in Aberford, and Stanks Drive in Swarcliffe.
Although properties near Stanks Bridge in Stanks are very close to flood zones 2 and 3a, it
would appear that properties are not actually at flood risk from Cock Beck. However localised
flooding problems have been recorded in the Stanks Bridge area with roads and properties
being affected in the past.

A number of localised flooding issues have been identified within the Cock Beck catchment by
Leeds City Council, associated largely in this instance with the localised blockage of trash
screens and under capacity surface water sewers. A blocked watercourse and under
capacity sewers can result in relatively serious surface water flooding, however occurrences
of this nature are virtually impossible to predict. To reduce the susceptibility of localised
flooding therefore, a risk-based approach must be taken. Regular, proactive maintenance is
required to keep local waterway corridors clear of debris.

Development Pressure

Major development is proposed in this area under the East of Leeds Extension immediately to
the west of Cock Beck. It is essential that future development does not increase the rate
and/or volume of runoff into the local waterways. The Cock Beck corridor flows through this
site and should be protected by a minimum 8m buffer zone. Future redevelopment within the
catchment must also implement sustainable drainage techniques, including (for example)
infiltration and/or water harvesting, to limit the rate of runoff to the Greenfield equivalent, and
upgrade any water infrastructure according to the proposed development.

Kippax Beck 9 (encompassing Sheffield Beck and Lin Dike)

Review of Flood Risk

Detailed flood risk modelling of Kippax Beck has not been carried out to date, and therefore
the SFRA is reliant upon the Environment Agency Flood Zone Map (March 2007). The
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predicted 1% (1 in 100 year) design event is contained largely within the waterway corridor of
The Beck, Kippax Beck and Sheffield Beck, but becomes generally more widespread
downstream of Great Preston to the confluence of the River Aire where Kippax Beck flows
into Sheffield Beck and Lin Dike.

Residential properties are at risk of flooding from the predicted 1% ( 1 in 100 year) design
event from Kippax Beck just west of Glencoe Gardens at Great Preston. A wide section of
land adjacent to Lin Dike downstream of Ledston Mill Lane to the confluence with the River
Aire is within the Functional Floodplain ( 1 in 20 year flood) forming some of the Newton Ings
area; however this land is open space and roads such that no properties or buildings are at
risk from flooding.

A number of localised flooding issues have been identified within the Garforth and Kippax
catchments by Leeds City Council, associated, in the case of Garforth, with the capacity of
culverted watercourses. These are in poor condition and have not been maintained to a
modern standard such that floodwater backs up causing flooding.

In Kippax there are suspected sewer capacity problems in the Valley Road area.

Development Pressure

There are no known development pressures currently within this catchment. However since
there are known flooding problems any new development should assess whether the capacity
of current sewers are sufficient to cope with surface runoff without increasing flood risk.
Future redevelopment within the catchment must implement sustainable drainage techniques,
including (for example) infiliration and/or water harvesting, to limit the rate of runoff to the
greenfield equivalent.

Eccup Beck (encompassing Stank Beck)

Review of Flood Risk

Detailed flood risk modelling of Eccup Beck has not been carried out to date, and therefore
the SFRA is reliant upon the Environment Agency Flood Zone Map (March 2007). The
predicted 1% ( 1 in 100 year) design event is contained largely within the waterway corridor of
Eccup Beck and Stank Beck. Land immediately adjacent to Eccup Beck to generally open
space therefore no properties or lives are at risk from flooding. One property is at risk of
flooding from the predicted 1% (1 in 100 year) design event at Stank.

Hawks House near the Otley Road is at risk from flooding from Stank Beck from the predicted
1% (100 year) design event. Mill Farm and Saw Mill immediately next to the River Wharfe are
at risk from flooding from Stank Beck from the predicted 1% - 0.1% (between the 1 in 100 and
1 in 1000 year) design event. Flooding from the River Wharfe may contribute some of this risk
of flooding at Mill Farm and Saw Mill.

Development Pressure

There are no known development pressures currently within this catchment, however to
reduce the susceptibility of localised flooding, a risk-based approach must be taken. Regular,
proactive maintenance is required to keep local waterway corridors clear of debris. More
importantly however, it is essential that future development does not increase the rate and/or
volume of runoff into the local waterways. Future redevelopment within the catchment must
implement sustainable drainage techniques, including (for example) infiltration and/or water
harvesting, to limit the rate of runoff to the greenfield equivalent.
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Keswick Beck, Collingham Beck and Bardsey Beck catchment

Review of Flood Risk

Detailed flood risk modelling of Keswick Beck, Collingham Beck and Bardsey Beck has not
been carried out to date, and therefore the SFRA is reliant upon the Environment Agency
Flood Zone Map (March 2007). The predicted 1% ( 1 in 100 year) design event is contained
largely within the waterway corridor of Keswick Beck, Collingham Beck and Bardsey Beck.
However, some residential properties are at risk from Keswick Beck from the predicted 1%
(100 year) design event at Millbeck Green and The Vale at Collingham. Some residential
properties are at risk from Collingham Beck from the predicted 1% ( 1 in 100 year) design
event at Meadow Close and Paddock View at Rigton Hill. Some residential properties are at
risk from the predicted 1% - 0.1% (between the 1 in 100 and 1 in 1000 year) design event at
the confluence of Bardsey Beck and Gill Beck; at Keswick Lane in Bardsey from Bardsey
Beck; and at Cornmill Lane, Bardsey from Bardsey Beck.

Development Pressure

Settlements in this area are constrained by Green Belt boundaries. Development pressure
tends to be limited to infilling within the villages. Future redevelopment within the catchment
must implement sustainable drainage techniques, including (for example) infiltration and/or
water harvesting, to limit the rate of runoff to the greenfield equivalent.

Nun Royd Beck, Henshaw Beck and Guiseley Beck catchment

Review of Flood Risk

Detailed flood risk modelling of Nun Royd Beck, Henshaw Beck and Guiseley Beck
catchment has not been carried out to date, and therefore the SFRA is reliant upon the
Environment Agency Flood Zone Map (March 2007). The predicted 1% ( 1 in 100 year)
design event is contained largely within the waterway corridor of Nun Royd Beck, Henshaw
Beck and Guiseley Beck. However, some commercial properties are at risk from Nun Royd
Beck from the predicted 1% ( 1 in 100 year) design event at the Business Park and Builders
Yard in New Scarborough situated between Guiseley and Yeadon. Leeds City Council has
identified several localised flooding problems in Guiseley associated with a lack of capacity
and poor condition of culverts. These culverts require regular maintenance and clearing in
order to reduce flood risk.

Development Pressure

Guiseley and Yeadon are popular places to live and with the benefit of a railway station at
Guiseley. There is a demand for more housing in these areas, however there are no major
allocations proposed in the immediate future. Most development pressure results from the
redevelopment of redundant traditional employment uses to residential development. Future
redevelopment within the catchment must implement sustainable drainage techniques,
including (for example) infiltration and/or water harvesting, to limit the rate of runoff to the
greenfield equivalent.

Scarcroft, Thorner and Bramham

Review of Flood Risk

Detailed flood risk modelling of Mill Beck, Milner Beck, Thorner Beck, Scarcroft Beck and
Bramham Beck catchment has not been carried out to date, and therefore the SFRA is reliant
upon the Environment Agency Flood Zone Map (March 2007). The predicted 1% ( 1 in 100
year) design event is contained largely within the waterway corridor of Mill Beck, Milner Beck,
Thorner Beck, Scarcroft Beck and Bramham Beck. However some residential properties are
at risk from the predicted 1% ( 1 in 100 year) design event at Sedgegarth, Thorner from Mill
Beck and at Firbeck and New Road, Bramham from Bramham Beck. Some residential
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properties are at risk from the predicted 1% - 0.1% (between the 1 in 100 and 1 in 1000 year)
design event at Clifford Road, Bramham from Bramham Beck.

Development Pressure

These are popular villages where house prices tend to be higher than average. Villages are
constrained by the Green Belt boundary and there is little capacity for new development.
Future redevelopment within the catchment must implement sustainable drainage techniques,
including (for example) infiltration and/or water harvesting, to limit the rate of runoff to the
greenfield equivalent.
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Appendix B

Areas at Risk of Sewer Flooding
Source: Yorkshire Water (2007)
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Recorded Affected Properties and Areas

Internal No. of Properties currently

External

No. of Properties currently

Flooding affected by sewer flooding

1in10 1 in Woodlesford
Year 1 in Drighlington
1 in Methley
1 in Middleton
1 in Meanwood
1 in Horsforth

1in 20 12 in Gipton
Year 2 in Middleton
1 in Harehills

1in 30 4 in Chapeltown
Year 1 in Meanwood

2in 10
Year

1in 30 9 in Roundhay
Year 6 in Colton
5 in Headingley
4 in Crossgates
2 in Harehills
2 in Pudsey
2 in Beeston
1 in Allerton Bywater
1 in Kirkstall
1 in Morley
1 in Collingham
1 in Churwell
1 in Oakwood
1 in Seacroft
1 in Gildersome
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Flooding

affected by sewer flooding

1in10
Year

1in 20
Year

1in 30
Year

2in 10
Year

1in 30
Year

3 in Rothwell

3 in Cookridge

2 in Colton

2 in Gildersome
2 in Meanwood
2 in Middleton

1 in Halton Moor
1 in Drighlington
1 in Kirkstall

1 in Bardsey

1 in Methley

1in Rodley

1in Wortley

1in New Farnley

2 in Horsforth

1 in Morley

1 in Bardsey
1in West Park
1 in Methley

1 in Stanningley
1 in Gildersome
1 in Gipton

2 in Alwoodley
1 in Methley

2 in Gildersome
1 in Alwoodley
1in Tingley

1 in Drighlington
1 in Wortley

1 in Wetherby

1 in Tinshill

1 in Weetwood
1 in Gipton

1 in Gildersome
1 in Alwoodley



U Rapid Inundation Area
I zore 26 Functional Ficadplain
B zone 3aiii) High Protabiity
I Zone 3aii) High Probability
B Zone 2 Medium Probeliity

LCC Bowndary

B o s g ket N Eae Character Area
m@mmﬁ.hmzmlmwl

Overview

T A R Y S ke N T AR | IS Sl S S %~ VR T A R ST 1S4 B et Ml e
e e e e



U Rapid Inundation Area
I zore 26 Functional Ficadplain
B zone 3aiii) High Protabiity
I Zone 3aii) High Probability
B Zone 2 Medium Probeliity

LCC Bowndary

This map & based uDon Srdnance Bonvey mataral with the permission
of Ordracce Sursey on behat of ine Confrollsr of Her Msjesty's
Matonery ofioe & Crown cooyrighl. Unaucrisad reproduction Indringes
Crowr coopright ane may lead o prosecubion o ol procesdings. Leeds
Clty Counchl 100013557 J007. .

T A R Y S ke N T AR | IS Sl S S %~ VR T A R ST 1S4 B et Ml e
e e e e



I Zone 3 High Probatiity
Leeds City Council Baundary
— R COUrEES

® Local Flood Incidants

This map & oased upon Jndnance Swrvey material with the permission
of Ordmarce mrmmﬂﬂ Coondrofier of Her Majesiy's
o= 8 Crowen compright. Unawforsed reoeoduction intringes

¥ e i Local Flood
Hixfonery i g’
E&T:mw;nfhmmdﬂmﬂWtMI - i

Incident Overview

Phamisa ricks ! i e cat i [pack o welfen el Lpess v ra | o ety i o s el of s ssksrary canisling sna'o) %l gh Probea By o yons s snlcipamed | Tt ristaled afe he s anayas e ssaanta o

l'l!‘llﬁ‘l'l ridka H o puobenii o ceemsmarwery wilfur 8 bac o) conted
provend o i bl wvesisben of Hea ree o paiioshon [Seplerber Fuhan dubwiud fioad muppeg resy siler B dulrestee of S 177315 Soof ores.



Leeds City Council Boundary
D Watercourse Catchment

B zce 3 High Probability

Thiz map kb based usor Dndnance Survey miateral wih the oermissken
of Ordrance ﬂ.lﬂgr on behal of s Cosfrollsr of Her Ksjesti's
Siatonery o= & Crown coopright. UnasuShorisss

A = . | Brook Catchment
S o 2 8 et 1 cesera oo o Overview

Plam ol Fual insan 8 ' mon o (st ooy wilhin ool Jops sactencarart | n B e el on o e secerey cantsine. ardor Tt Proo sy’ osd rors ©anfoper . Maffer oot ed e Lead oty o s o

rEa Wil B rinha o il 0 petarand Pt ure chevsle pre ke, wlfn & el ookl
provese-d o fha bed i sbla ol tha e 2 pussioniion |

| Fubrn estwiad oo d magpng roy olisde ceiweskon ol Ba 11535 foed coxan



- Rapid Imundation Area
~ B zone b Functional Floodplain
| B zone 2aii} High Probability
I zone 2afi) High Probability
D Zone 2 Medium Probabity
LEG Boundary
=— Raised Defences
Main River
——— Tributary
Minor Channel
——— Culverted Channe!

]

| hMli:keIing Beck .

—— A

R R
Y

Pame rafn fav N mare In i il b Hasche | Lr i chbirask on o P sl vy 8 il valos sndee Yigh. Probabdlhy’ fead sone w snkcpalad  Turier skl sd L] rlrugals roos aly Ha i (sl o (1
Irvtarrmizon proised o B st e mbebie mi e s of pubicalon | Sesterwr 100T] Fusurss chebsles loce! rwpsg roy stk B chai v o o e (19535 oot sorme.




" Rapid Inundation Area
B zone 3b Functional Floodplain
I zone 3aii) High Probability
W zone 3a(i) High Probability
U Zone 2 Medium Probability
LCC Boundary
= Raised Defences
e N River
—— Tributary
Minor Channael
— Culverted Channel

| River Wharfe |

| Triz mag is bazed upn Cromance Sueey
mai=rial with T& prmimsion of Srinance Suny
Siafanery o= 8 Crown copywighl. Uraudnorses
reprosducton Infnges Cromn copyright and may
tzad o prosecubion or oivll proceedings.
Leeds Cky Councll 00 SSET 3007,

ks b o s e sl b el rava by e mpk e pads b prdarind o dessdop e sihan 1 oo candesd
mi e aof prbicaion | Sasteriar Pt cabans oo Fwpmag oy ke B cheitrak o of e 17235 Boos soras.




" Rapid Inundation Area

B zone 2b Functional Floodplain

I zone Zail) High Probability

W Zone 3a(i) High Probability

U Zone 2 Medium Probabdity
LEG Boundary

—— Raised Defences

s Main River
—— Tributary
= Minor Channel
River Wharfe . ——— Culverted Channel

crington Fasturas

Pl ruks ol n o lecabora Jpod inubery asten rnund sppes ot | rsssiarey i B celrasken 2l B ewierasy sanaslne sreifor Tegh Peobshd ' Sred rors o Furfur detaled of e becsd ssdpos H“Hm Hilly P i potad b sk o Lo chessdo ety b & e canbans
I eeston provedsd e bl svsiesis ol e ke sl pub ek Ceplambe | Fusbars: chumind ool s oy ik i clad sk of ran P21 S Boos sorms.




| Rapid Inundation Area

B zone 3b Functional Floodplaln

I zone 2afily High Probability
I zZone 3afi) High Probability
T Zone 2 Medium Probability
LEG Boundary
—— Raised Defences
——— Main River
——— Tributary
Minor Channel
—— Culverted Channel

N = N e = e

on mekal of e Conloler of Ser Majests
Slafonsry offos & Crown copyrighl Urauthorsss |

e T TR LS

—

Pl ks ol i o lesabora jposd ity asen numd ippes st | rsssiarey i B clelrasken ol B ewierasy sanasire sreifor Tegh Peobshd ' Sred rors  sobcipaiad P detaled of e becad mrsdpo e s acukal rnan Lilly peand b I cfreasty alwn aceea cankes
mieTeston provedesd m e bal ol o ol puk e (5 | Fusbars: chumind ool s oy ik i clad sk of ran P21 S Boos sorms.




| Rapid Inundation Area
B zone 3b Functional Floodplaln
I zone 2afily High Probability
I zZone 3afi) High Probability
T Zone 2 Medium Probability
LCC Boundary
—— Raised Defences
——— Main River
——— Tributary
Minor Channel
—— Culverted Channel

I .‘*=-.. | ,_=-.1;_:|_r : 3
Fse R |
8 CDLJ]_INEEHA CP -

"y
o 5 g o

EAST KESW|CK CP

X A | 1
A= 4 H = R " L V) i — Cisa
- i - . 5 E b : [ L
=R ) ’ ; \ s I Ty, e . ) '
- 1 , L '_ i Ill.n-th
i L— o
| N | —_— I': | [
i "
e | |
i -, :-'
| e |,
S N ’e w" | 1 |I.-
s |

Triz mao v bazed uoon Oronance Sureey
mai=rial wilh the pemmission of Srdnance Sunsey
on pakat of ins Conloler of Sar Malesi's

Imfrng=s Croan copsrignt and may il
22 i orosecution o o) -
Leeds Ty Coundl] £00212SE5T 2007 '!
| | |

ol

Pl ks - in lecalior g [peed mbery adbn o i | urcariants in e celisakon 2l Bw wwisrany senslns srcr Hegh Pekatdly foed = wbopaae Pt decaled ofs baed “hﬁmﬂ P rigica b b b i clessaleoqrranty wlbwn s sea cankee
o - Bl ih“'q—u:'l-hl m i ba v o T!LF"—"" pharg ! el w" & st ] iy i ﬂ-—“fl'-“,lhln-




Thiz map ks hased upon Oninance Suneey matarial with the permission
of Crorarcs Surdey on behat of ine Corrolilsr of Har Wsjesss

Siatonsry oMo 8 Crovwen coosTighl. Unsuorissd reoraduction infringes
Crowr cooyright arc may lead fo prosecution or chil procesdngs. Lesds

City Coundl 100013557 Z007.

" Rapid Inundation Area
B zone 3b Functional Floodplaln i
| B zone 2a(ii) High Probability
W Zone Zaij) High Probability )
I Zone 2 Medium Probability
LCC Boundary

Raised Defences

— Main River

= Tributary
Minor Channel

— Culverted Channel ‘

L |

Vel neley Taamngs
Pork

-"'illllll'l"l'};]

e R

.h
o

ey

o
i

BOSTON SPACP L___ ([ //

/|

s

ot .lll 1
m—y s o
F i
= 5._:'-\._‘ e o
B ™ B o 5T & : T |ri
_— T e, -y i
ey NN s e - r
iy -1',' ol .nghum H"--.-_'-- q‘ ::'a.-'.h Wi Eial Faerin F o = | R
":I A Fiitlids . -, ":'-.L F i =
I Bk T SRR s o
Pama rota Far 1 e I Huche | ur ke i 1 chairask on ' Fu vl rewy 1ot valins e dfes igh Probabdly’ fead o wankc paled T dakedad 0 bl rlregale ol e ak e o b pobarid o desslop e siten 8 oo canles?
Irvtarrmizon proised o B st e mbebie mi e s of pubicalon | Sesterwr 100T] Fusurss chebsles loce! rwpsg roy stk B chai v o o e (19535 oot sorme.



" Rapid Inundation Area

B zone 2b Functional Floodplain

I zone Zail) High Probability

W Zone 3a(i) High Probability

U Zone 2 Medium Probabdity
LEG Boundary

—— Raised Defences

——— Main River

—— Tributary

~— Minor Channel

— Culverted Channel

; ﬁlmh@:ﬂmﬂﬂmmmuﬂrhm
=4 Hmmmbﬂﬂ“m.hw

| mﬂuamwm_mﬂm
7| Crown cooyright ang may lead to prosecution or of#f procsedings. Leeds

Sty Coundll 100013567 2007.. H:.E:- . Yy — -

= _ - - - | . - 3 . L. mr— |
Foadtil o SRR S o e F ; | ; | " ﬂ | = |
Pl ks - in lecalior g [peed mbery adbn o i | urcariants in e celisakon 2l Bw wwisrany senslns srcr Hegh Pekatdly foed = wbopaae Pt decaled ofs baed “hﬁmﬂ P rigica b b b i clessaleoqrranty wlbwn s sea cankee

o - Bl I'h“'q—q:'-hl m i ba v o T‘n‘:"—"" pharg ! 'mw" & st 5w nkwr fw ﬂ—“fl'-ﬁfl-hln-




A

on bekat of the Conimier of Har Majesty's

Sl oriary oo B Crown copyrght. Uraunocses
y reproducion Infnges Crosn copyright and mray

| =2 lo peosecution or Ol procesdings.

Leeds Ty Soandl 800315567 2007,

THORPIARCH CP |

W, | i

" Rapid Inundation Area

B zone 3b Functional Floodplain

I zone 3aii) High Probability

W zone 3a(i) High Probability

U Zone 2 Medium Probability =
LCC Boundary

—— Raised Dafences

Minor Channel =
— Culverted Channsl

nll:l;i.'-
Trodeng E

Sy, i L i

|
T

Map 8

- il % ( .
fTm |||-r|--r-_..r_-._.-\. _,.'1_" [T - -
4 -
akFa Jad
k) |.'l:~ |

-

Sk

7 N, ¥ Pagrmun il

s gk b prdarid forem desalog e it 0 oo canles
o td":_nrq -I':_nﬂl'-l“‘ﬂ*’l-hln-

s iy P chalrakion ! Fug i ey 20l s e e Wigh Probabily Moad yons i sncipalnd. P Sedad e s bosssc] sl sy o o il 1 iele
FrtaTmEn roEsdn b bl et m e red pubicalon |Sestermar 1000 Frars datmes



[ Rapid Inundation Area
B zone 3b Functional Floodplaln
I zone 2afily High Probability
I zone 2afi) High Probability
T Zone 2 Medium Probability
LCC Boundary

—— Raised Defences
——— Main River
——— Tributary

- Minor Channel
—— Culverted Channel

s S N Y

Fa \ ¢

e

b
o
z 1

Sy
&) ]

i o . —ST 0 A=

Thiz mano k& based upor Omnance Burvey materal with ihe permizsion
of Ordmarce Sursey on beha¥ of ine Cortrodler of Her Majesty's.
m:lmnmmummﬂm
Crown oooyTight ams may ead io prosecubian or ofsf procesdngs. Lesds
Chy Coundh 10001 3587 2007,

Pl ruks ol in oo lecabor e Jposd iy atten v ippes ot | rssiarey i B clelrasken ol B ewierasy sanaslre sreifor Thgh Peokshd ' Sred rors  sbcipsiad Furfur decaled of e ks ssdpos H“H"Eﬂml‘_‘rhm Feaad b ok ied Lrs cesslopreasty albwn o sea canbee
+ R p—— B e | jnd B g ey mkwr fhw clin sk of e YPE1S Booe soraa,




=— R
| 0 Rapid Inundation Area AN
B zon- 3b Functional Floodplain
B Zone Zalii) High Probaility
I Zone 3aii) High Probability
1 Zone 2 Medium Probability '
LCC Boundary il H
== Raised Defences F“{ﬁ
e Wi RiVEF )
——— Tributary lt%
~ Minor Channel =
—— Culverted Channel

| i e

.'.'. Mawiidon y
g " st

“Thiz map i based uporn Jndnance Sunsey miaterial with the permission
of Crdrmarcs Sur/ey on behal of Ine Coefrolier of Har Majesiy's

Stafonery ofice & Crowen copsright. Unsuorssd reproduchon indringes
Crown coopright ard may l=ad %o proseccton o chal procesdings. Leeds
Bﬁ' Caguncil 10CCY 3557 Z007.

Fepmris el = wrw mewn ey vETEE T A. fel i) gl Pl By rorw oy wmmpetend P T s e By frm i poed . g (]
Sy el P e o il B i o et e Paciersha T Foum i B e prern re el B et of e PRI Boad rme



B zone b Funciional Floodplain
B Zone 3aiii) High Probability
I zone 3a(i) High Probability :
I zone 2 Medium Probability IORE )
LCG Boundary =
= Raised Defences A
e [l River
——— Tributary —
~ Minor Channel
—— Culverted Channel

At e - T .- -"-'L”--

&
| Rapid Inundation Area kﬁ:’r
# |

%

.
"

J = —,-r "
“%— R AN
"5 ol Ml Beck g;

)
)
o
T
H

Rl ]

| |
A /| fom

i < 7
| | Vorsformite|

Hese' | JHORSFORTHY

i
T |
4t

Ir'l

ummmwﬂmumumw |
'| Siatonery oftoe & Croven copyright. UnauSorissd repeoduction inffinges
Crown coopright ams may lead to pros=cobion or chl proc=sdngs. Lesds

.“ i
i

Fepmris el = wrw mewn ey vETEE T A. fel i) ™ i g Ferbarly B e seepened P dadginn pis ] oo e By Fwin pommd i iy’ (]
Sy el P e o il B i o et e Paciersha T Foum i B e prern re el B et of e PRI Boad rme




=7 T

- Rapid Inundafion Area

I zone 36 Funciional Floodplain
B Zone 3ajii) High Probability
I Zone 2afi) High Probability

=
R
I zone 2 Medium Probabiity '..‘,{'%

LCC Boundary

—— Raised Defences
e Wi Riiver =
 Tributary o
~ Minar Channel b in

— Culverted Chanmel

1111 r—

215

L
e N e
This map 5 oased upom Ordnance Sonvey misterial with The parmission
of Crdmarce Surssy on behaf al e Conrolisr of Her Misjfessy's
Siafonery o= & Crown copyright. Unaforissd reopoducton indringes |

g;_nm?m;nnm:d-mwmm“m ..'5'_-. {"k ' [ - i ¥ . . 4\\: |
i cocamc S =B TF e
R ANE - 7 A e W 3 e RS

Mg b Amia o b e it e e g e mm b e Bam o B sl B P sletay o B genbor s b il ol ome s ml ol BE 1] = b g e L F B bk gl L e Bl s e B miSnin o i ardrsl
Vol i i e B 0 i ) B b ol el b B ] o o o o i e e e v B 1 e e



A

" Rapid Inundation Area -
I zone 3b Functional Floodplain
B zone 3aiii) High Probability |

W zone 2afi) High Probability
I Zone 2 Medium Probabiity | —
LCC Boundary
== Raised Defences
. [l RV ES
e Tribustary )
Minor Channel
— Culverted Channel

."i_r.,l_. - 1 i, i, - ,
lll!l.!“l'm': ey g ""l' =
Map 13 |

SV A T, B P

N L LTI B S e L I e e R T L B e Y R T T T e T A T e g L ST TRY T
1 o i o i o B B Y i o B b o el s R e ] P o P b o i i e B g e o B ] e

This map ks based unon Sindnanze Suneey matsrial wih the permission
of Ordrarce Sureey on behal of fne Condollar of Her Majessy's
Statonery ofice © Crown copyright. Unsuorssd regroduction infringes
Crown copyright and may i=ad fo prosecubon or cfvll procesdings, Leeds
City Coundl 100013587 I0C7.




4
| .._-\_-"lr'.
: 8 | —_ i
| L= =
-
= =
T T g e
1
\ )
PRSP ~.
| e o
& 2 4 hﬁ-""'ﬁ--— s
= I N
| § -4 -
i _ /
. r —_——— ” —
I 4 B
o T g A A = Ty ~
# { L .T.-‘.'-'_qi.- " |
oy - " a l‘ ) -'.".- L
o e i
¥~ "
= A g
L = S T |
o - Saminl T_r . "t i
. i =
K

5 =
“':1:I| I-" ! ¥, | o s ] ke - —@;"."
K; LA e - : =1 - \ t

FH s T ¢ =y ; - | ] b,

Fy ] i f

| e T i d = 7 | i - LR

i . - .!"_'.’ -y ———— i P,
. L e d p ol ) ; = _ : - o
| = sz — X 5 - iy I . ¥ . . 5 '-..| - - r i |
| 1 Rapid Inundation Area —— At ; < Ji d
~ | N Zone 3b Functional Floodplain  |™ " EAST KESWICK CP \
| I zone 3aiil) High Probabiity h
B zone 3a(i) High Probability W . \
oy W Zone 2 Medium Probability Ml : A i %

LGC Boundary (N

—— Raised Defences | K= e [

e Maiin River

——— Tributary i : "
Minor Channal = N *‘,,"“ L

— Culverted Channel = R el ™

4 !
= y
e =
- uF - ——— ol
2 e R,
™ ! 0
— . g
=
=
o L B !
T o o
T = —an i Fam By
)
=
¥ ™ .
= g s o 2
- P - ‘r-'"'..'_';:-
| Y™ - twew Lt )
\ ; =8
[

BARDSEY CUM

\ & ) | 7 ; [ T
— . [ s ,..-.._.u'f' RIGTONTP X !
. I S P i
L} L ¥ L% | |
I | |
t' k Iv Ty g [ L ' e, = ! : |
1 o b e 1 g e o B — Collingham Be

This map ks cased upon Ondnance Sunvey mstsrial with the permiszion
of Crgrascs Suryey on behal of e Connofler of Her Msjesti's
Simtonary oo B Crown cooprghl. Unauhorses reoeaduction intringes
Crown cooyright s may iead io prosecubion or ol procesdngs. Leeds
Clty Coundl 100019557 Z007.

Pl T PR S TR RS D SSRGSt e e Pl e s e F Frra iy Bt e vy e mre F e B A B Sy R T g e T By B ) et S S i e g
gy el e e by o o w0 P g il TG Pabom i il e marpy 1w e fag ety o s FYTDN o ey



Rapid Inundation Area
- Zone 3b Functional Floodplain
- Zone Jalii) High Probabdity
|!| Zone 3a{i) High Probability
| Zone 2 Medium Probability
LCC Boundary

— Main Ri'u'El'

Tributary
Minor Channel

Cubverted Channel

== Raised Defences 2 e

Miner Beck L_

oy

b :Hﬁ_:\hh = e
WOTHERSOWECF

. .. ) Ty i mn:--rl ..'
o
—— | p—
" g1 IR I
=1 i
1
& -
wr ik
X #‘*"\\% 2 - .
™ - L
] e |
\\"\-\._\.
L 5 = 1 | !
J -t = 4t
24 ] Ml Beck A
; 1 .
.r- X . '|I ¥
i \ { P 1
') i 5 1
T e ! i
__ 3. &l = i &5 o
N I |
1 ey . 3 |
et G ) i P 4
|ll L ____.,.l'i'-"' S, |II - Pl !
4 \
£
. o -
. i
= |
-fﬁ'i %
II |I
= &
(IR :.'I: = I !
i
I L
1
| .
" ‘ Map 15
Thiz man k& based unom Ondnance Sunvey miaterial with the permissian ap
of Crdrarc= Sursey on beha® of e Coriroller of Her Msjesty's
Sistonory ofMoe @ Crown cooyrighl. Unseforses reproducion indringes 1
Crowrs pooyright ana may iead 3o progeoebon or ofel procesdings. Leeds L1
Chy Coundl 100013567 2007, :
{




=8 Frre] Koes

.j'-- i Pk T "
:I' T i \ — = ] I;I. =
- Rapid Inundation Area ¥ . el { \
B zone 3b Functional Floodplaln i - - = |
4 s [
B zone 3afiiy High Probability " . . i . |
b f - IEEOBRD-EPE T i 3 |
W Zone Zaii) High Probability bW Loy, i APai } . | = = g '
ki i e e e I A II ! L } e — o
- Zone 2 Medium Probability - | g f‘ . [ = 1l 11
LEE Boundary . W i o0 Y
— Raised Defences ¥ = ’.! | ]
R - i
— Main River . o N j ,
| = Tributary T ' | ]
¥ 1 LI 4 | i
Minor Channel e ] |I
I
——— Culverted Channel N i —— = 3 - g
- = | - e <
. xE | ::I £ | i ok
I..I, 4 " j f L
:f - ! o il '_-ﬁ-. t u > :I WG Mk ‘i;ll 1
| 1 .I‘ L _:‘ e
; '|-I'II1HI1;I"|=.- — : :;l
by —= 4 .
; BRAMHAM CUNM OGLETHORPE CP e — A
: 5 otes S l“--|_..|_ | N
§
\ J Bramham Maar 2 ‘; - _J
. -y
9 : K
d o = £y 5 : - W |
1 = et T o i ! | |
k [ : ) ; R e
i .__.-' o4 1 : -_.'r__ |. I|II I' Fiar . \
[ 8 ! ._v_hl' 2 A 2 . Iy | Ty s z = :
’ '. il W 5 . 1! ' :
Thumu-:l.lbmcdm:nulu'anmamn' - e g ; i i . g i‘l|||.-.
alerial with e perission of Srdnanos Su oI LT . 1Y
Lnnwdmnnnrnlumrumn i ; J 'I'i : Map 1 6
Siafonery office & Crown copyright. Unautnorses | ey a2 F a1 Y e
reproducios Ineinges Croan cooyrignd 2nd meay b . - =
|23 I3 sensecuben or o crecesdings. ¥ 3 3 g 'i__' 5
Leeds CRy Councll 100015557 2007, Brarwasi Pl . : {4 -lmy ‘,
] . 5 | i = j
Yy & N | : | |
Plazass ks Tl nosemae T ¥ i B cebraak e ol b erierasy srwcr Tegh  Ered rore @ wbcipalad Pt cecaled of o beosd mresk o o e sy TEG iy wcd peaad ko pokarind Leiors cessloprranhy wibsn s el canlens

' ieresion proveded @it e svsisiie s e ke ol puk ek on Ciepleker 3300 Fubers desmiand Socs mepgng row sl i cein ssben of e PSS oo cores



SR = AV T\ 4L o el | THORSFORTHY —

- r"-"l-\.:b._,\__‘;} s Pl i

’ h S

- Rapid Inundation Area
B zone 2b Functional Floodplain
I zone Zail) High Probability
W zone 3a(i) High Probability
U Zone 2 Medium Probabdity
LEG Boundary
——— Raised Defences
Main River
= Tributary
Minor Channed
— Culverted Channel

o et
.\l.rn' ¥

verley,” .~

i ]

[
Pl |

N o (e
ol
o e __ﬁ;& I'-a?a:'

TEIs map is based uporm Ominance Soneey materal with the permession
of Ordrarce Surdey on behal of ine Confroller of Her Majesty's
Crowe cooyright ama may iead S prosecoton of ol procesdngs. Leeds : L R Ly 4 L
CHy Counol 100013557 2007, & : : g i
.'li' e /i : -ﬁj#}:ﬁ?w’f&
oF gl

' = o e . - s A ettt
i [ ! p Lt Tt I | ’ » TP e 1 - ; : e ' % l:'ll'.'l-lh-' l'g-
il ) as : \ y ; :

Pl ks ol i o lesabora jposd ity asen numd ippes st | rsssiarey i B clelrasken ol B ewierasy sanasire sreifor Tegh Peobshd ' Sred rors  sobcipaiad P detaled of e becad mrsdpo e s acukal " Ly peand b I cfreasty wlwn e cankes
‘misTeston provecdesd m e ba el rosings e e b el puk-celon Ceplenker | Fusbars: chumind ool s oy ik i clad sk of ran P21 S Boos sorms.

Pl o i
—I .__-'.._ 0 .T.-'
[ {




L

i - Rapid Inundation Area
B zone 2b Functional Floodplain
I zone Zail) High Probability
W zone 3a(i) High Probability
U Zone 2 Medium Probabdity

LEG Boundary
——— Raised Defences

Main River
= Tributary

Minor Channed

— Culverted Channel

|
| Lriss
R

)

i L

sk

—_'-I.-Hlu

of Crdnarce Sursey on beha® of the Confrollar of Har Majesty's
Sistonery ofos 8 Croen commighl. ‘Unaaorssd reoroduction Intringes
Crown coopright s may i=ad o prosecoton or ofdll proceedings. Lesds
Chy Councll 100013567 Z007.

Pl ks ol i o lesabora jposd ity asen numd ippes st | rsssiarey i B clelrasken ol B ewierasy sanasire sreifor Tegh Peobshd ' Sred rors  sobcipaiad P detaled of e becad mrsdpo e s acukal " Ly peand b I cfreasty wlwn e cankes
‘misTeston provecdesd m e ba el rosings e e b el puk-celon Ceplenker | Fusbars: chumind ool s oy ik i clad sk of ran P21 S Boos sorms.



" Rapid Inundation Area

B zone 2b Functional Floodplain

B Zone 3agii) High Probability

W Zone 3a(i) High Probability

U Zone 2 Medium Probabdity
LEG Boundary

—— Raised Defences

Minor Chanmel
— Culverted Channel

Thiz map ks bazed unon Ordnance Sunvey matarial with the sarmiszion
of Ordracces Sursey on bzhat af Ine Conroller of Her Majestyt's
Satan=ry oo B Crowen comTghl. Unaorissd reoepduchion. Iniringes

Jd Crown cooyright ang may l=ad o prosecution of civll procesdings. Leeds
CHy Counchl 10C0H955T 007, .

'-.; 4 . - Y T TR _E f . r P :
A a7 e L TR, S il o)
“mmﬁﬁ“ﬁm{ﬁﬂw A

Pk a1 s s e o etrmabon b seemdr sefor ad o Fistar i s asad sosmrtafy i bl ety sl okt
1078 ore e sy e mahee | rcortarry ntoracy il =i s ot il Lo g ks sl st Ll




—

| Rapid Inundation Area
B zone 3b Functional Floodplain
I zone 3aii) High Probability
W zone 3a(i) High Probability
LCC Boundary
| Zone 2 Medium Probability
—— Raised Defences
s Main River
—— Tributary
Minor Channel
— Culverted Channel

| materiai witn e perission of Srdnanes Suresy |5
Sixtonery offos i@ Crown copyTght LUrauinorsss

Fawa rats e s icatariy i s Paache | sy i s shalrmatan o Fog iy £8 rtvalins aefor Fligh Probablly fiosd Tovs mankcipated. Furifer ekl yibs bovssc] sl sy o moriisd 13 e

Ha gk ki il furu e dessdog ety sihin 8 oo canled
prcEmdn Bbal m il I—-im|n--r;r:r— s 3

oo sz ruy e Bl vemak o o e 1V 51S oo sorma,




| Rapid Inundation Area
B zone 3b Functional Floodplain
I zone 3aii) High Probability
W zone 3a(i) High Probability
U Zone 2 Medium Probability
LCC Boundary

= Raised Defences

s Main River
—— Tributary
Minor Channel
— Culverted Channel

|,. ——

r&BEHF[}H 0 CH
— —

& an

I §
=l
| & | .

R o Y
SCHOLES CP

FNICK IN ELM ' AND SCHOLES
| r::* (X
{ N

| & s

‘This mao Is bazed unon Crdmance Sureey
maisrial with &e perression of Sninsnces Sunsey

Pama rota Far 1 e I iy wifh ppa Husches | r ke i 1 chabirask on ' Fu vl rewy 1ot valins e dfes Migh Probabdly’ fead o wsnkc paled T cabelad ol bassd ae et s el b el wava by e mpk e podss b prdarind o dessdop e saihan 1 oo candesd
Irvtarrmizon proised o B st e mbebie mi e s of pubicalon | Sesterwr 100T] Fusurss chebsles loce! rwpsg roy stk B chai v o o e (19535 oot sorme.



e i T ] -

| Rapid Inundation Area
B zone 3b Functional Floodplaln
I zone 2afily High Probability
I zZone 3afi) High Probability
T Zone 2 Medium Probability
LEG Boundary
—— Raised Defences
——— Main River
——— Tributary
Minor Channel
Culverted Channel

s el ==
49 ATl

F
e e

& .~ B
"y gy
8 ..-u'___d.‘"h el e
| :1" '?i s LA Wy,
-a'ﬁ" It o] i g ¥
S = —_— -

e S S

s . . - :- - N |
it f ! - i . an
This map 5 cazed unor Ordnance Sorvey materal wih the sermssian i? r’-{"‘"“'—”—'—'---._ B

| of crdrarcs Bureey on behaT of the SorTolier of Her Majssts g [ e e (R S L=
Statonery ooe 8 Croven coosTighl. Unauionsss reproduchion intrieges | S
Crow CoyTight anc may lead 3o proseociion or chfl procesdings. Leeds |-
CHy Coundl 100043557 2007, |

TR :}%?_uj,_.:; 3 p e s el U A, | 4 - . WA . ) —_— — = v . EX
A2 i ey e o . e = i e B P - L L B o .-.-EE-'-i--'F-*._i ™ :._!_llu
— —

Pl ruks ol in o lesabora jpod by asten rumd ippes ot | rsssiarey i B celrasken ol B ewierasy sanislne sreifor Tegh Peokshdly Sred rors  sbcipedad Furfur decaled of e besd lﬂ!lﬂmhﬁ‘mﬂmlﬂ peand b I cfreasty alwn aceea cankes
mieTeston provedesd m e bal ol o ol puk e (5 | Fusbars: chumind ool s oy ik i clad sk of ran P21 S Boos sorms.

o —




Do

T
Forhazr L 7 2

e s |
'.II'._ = _{
o '

This map & oased upon Ondnance Sunvey misteral with the permission
of Ordrarce Sur/ey on behal ol e Conirollsr of Her MgjesSy's

| Statonary ofo= B Crown copprighl, Unsoforisss receoduction Indringes

Crown cooyright ams may iead o prosecebon o ol procesdngs. Lesds
Chy Counddl 100013587 2007

—— T
o Ly

Nl
1% e (i Trm
%‘E ‘f:‘-'ﬁ"r---

‘l__ iLi - |

S h

End:_ L ==

e A
e

LT

- |

]

IJ.I

-

" Rapid Inundation Area

B zone 2b Functional Floodplain

I zone Zail) High Probability

W zone 2a(i) High Probability

U Zone 2 Medium Probabdity
LEG Boundary

—— Raised Defences

Passs roks al in 1ome kb il et o] ey i o cebrmskon 31 B wwiarany ceniradn srifor g Prokshlly oed rore i il Tutar dealed ois batad ok b 7 prbein L penta a8 ol ool
_ Ty i " ih“'q—u:'l-hl lhhi_thh'rp::ih— | m!ﬂﬂlhlg'r- aiur im ﬂ-—“fl'-ﬂﬂ"lhln-

2
T

el i) | )

T5h
By

=



G T o 0
SRR T\ o
P e’ E\Wanhouse

P iy =,

==

- l' '
B Ty
I{.

r
ey Jff
& 5

eepscar Be

U Rapld Inundation Area
B zone 36 Functional Floodplain
I Zone 3afii} High Prabability
P Zone 2a(i) High Probability
U F zone 2 Medium Probabdity
" LCC Boundary

~—— Raised Defences

Main River
~——— Tributary

Minor Channed
e Culverted Channel

T q
F VL
" T
R 'T'l'dhlllrkll..!lr- y o
T PR L | ol o bl Lol Tl o B oy : = e
o v it o oy e a0 T i =

_‘l - -
o =) Millshaw Beck

o

| b T o ol
This map = based uson Omdnance Suney material with The permissian Nt Wops ! i » 4 o
Statonsty oios © Crown cooyrghl. Unausrorsss rearaduction intinges
Croar cooyTight arc may |=ad 1o prosecution or oivll procesdngs. Leeds

Pame rafn fav N mare In i il b Hasche | Lr b i P chaliraaston o P v vy -8 i ralins eiee igh. Pre babdlhy’ fioad aone w snkcipaled  Turirer sl s sl L] rlrugals roos aly Ha i (sl E (1

L

desiop
proretinc i v beat o kbl i e b of pabicabion | Sustrwir J00T) Fatuos et oo Faspmag oy st B vk ot 2t 19535 Bocel sormn.



| Rapid Inundation Area

B zone 3b Functional Floodplaln

I zone 2afil) High Probability

I zZone 3afi) High Probability

I Zone 2 Medium Probability
LEG Boundary

—— Raised Defences

Facramnine 1."". :
Eurd P

1 = . ; ..' . ' 3 ; H ‘- i "
N ", G g
¥ S o g . el o e i
/ ; : _ 7 a 7 o
s AL i il e

g1 Rk E4d Paik ik i 1, :
| ;- H - 3 ! I

. =" lk E_ r

- . . =
- s ¥t ot B K ] e )

e A e

| This map s based upon Crdnance Survey materal wih he parmission
of Ordearce Sunsey on behal of ine Corinoller of Her Majesty's

4 Bixfonery ofios @ Crown cooyright. Unauthorissd reproduction infrieges |0
Crown coppright and may lead o prosscution or ohdfl procesdings. Lesds |

1y
i

1 J‘, 4
il .-:._4-.‘:' __.'1%}': “’7(
\ e
Plavss ks Fal in el e jpesd i dary adten e celraaten albe sarirelres s Erad L] Furtuar rlecaled ol e betad st b ki L cprraty sl s wal okt
— - APV o] iy —— ILEEY. ||.|---|--.'I°.'|| mprmnhi_:hn':p::‘m;h_u | mhﬂﬂm_-h“ﬂ'hﬂfhhﬂ



| Rapid Inundation Area
B Zone 3b Functional Floadplain

= T

B zone 3ail) High Probabiity

- Zone 3a{i) High Probabikty

I zone 2 Medium Probability
LCC Boundary

=== Rpised Defences

— [\lain River

——— Tributary

— Minor Channel

— Cubverted Channel

— —
Saim|

a _'H.|_

_~Graveleythorpe/

'\\‘ Vi

e

3 b1 i
- o h =
e L TR,
Y o 0 A
B ':.EE*_. b gﬂ"‘,
o e,

1 I
R o -
b L
k- i

-E-'I I_:L:i': /I

L

1 = "-"u :‘é"
=5 1 5 -p:-"rl‘“.:-' "
33 l'} J |'l.=l =E = ;..r._‘%_.g..

i

=t
ﬁ,

P

of Ordnarce Surey on behat of e Cocinoller of Her
Staton=ry oo B Crovan copyrighl. Unznshon: by

] Crown copyright and may l=ad fo prosensbon or oivil procesdngs. Leeds

Chy Cound 100043557 2007,

- - - =

f"‘\l|- [ sy - T a ' a0 )
~_ feBvanieWood S nl

e
= i
T3 Tow

/

. e ViR —\_\_ -—

e L2 (T TP T o PP
M e

q" — N

u“u"l_l'_umrrm'.—'m-

Flagmris e m Ty S Dy ST | ey

™ i b g ety Sy o oy weempatend Pt i pier e e el o i pomm i pering B8

T (]
Sy el P e o il B i o et e Paciersha T Foum i B e prern re el B et of e PRI Boad rme



1
aic 1
e
Ep
=1

r ":-' . = Tmpe = W) |
. 7 . ¥ R - - "'-| £ —
i i 1 i =T
i .-I_- * |.'i;-_.T'-ﬁ i 1 | - A y :I
- Rapid Inundation frea B _L_I -"I-c ‘L \ Il J.E{ II
oL g/ o b \ % B
s A TR T - |
B zone 3b Functional Floodplaln R ) | | R W M ;
 : i s "5 A I '- |
one Jafii) High Probability S, U e 4 | "‘;I"I T ey | | A
! TR T < MR — |
- Fosii Em:l:l- Him F‘IﬂhEﬂJiﬁl‘ . I:}HI*F.-&'.ILI_ 1 S 1 f. | - - N e | i 1
- - i T I_ _I l'_ . Y 1 : - ] 1 JIII - (&
U Zone 2 Medium Probability 7l ) \ NS S AR ,c.;g_-,.,m,‘_gl::h_
LEC Boundary i | ity ) 7 a4 G — W .
—— Raised Defences TRLY i e '=-Jﬁ (5 - ki) \ _
""-..,_ i Sy 3 s l.. L W o+ ' I| L
Main River pal | gabr =ad uild e aiil - 1: o |
— Tﬂbl.ll.‘ﬂ']' j = ‘l ._'\-: ; . ‘ [ 2 ._ '1?_"_: ...1 y .-"."...' - ' II II:- I
Minor Channel fra ey - 2 R, | ' i

— Culverted Channel

"._ i
rall = all [
-'_'_'_'_'_-I_--é "

. \ 4

This man b based upan Cndnance Survey materal wih the permissian
of Oromarce Sursey on b=hat of e ComToiler of Her Aiajessy's
Stafonery oftos © Crowen copyrighl. Unauorisss reoroduction Infringes
Crowr coopright amc may i=ad o proseccban or ol proceedings. Leeds
City Coundl 100013567 Z007.

TR T B

1 [ ST —— Ry R

L —= e | e |
] . L !

s i e

3 3 .:. [ k- @ g

e
Wl Sarwn

Hem by
| Cermian

Phauss ksl i oms sl o el oy wtn nod igned Bos W | rsrlarrs i B cebraaken ol Be eeierassy sanmelne s Tegh Pebakelly Sred rore @ ebopseiee Forbur recaled ofs bsad meadp i e me scuska b int
‘misTeston provecdesd m e ba el rosings e e b el puk-celon Ceplenker

i DL —— 3
T 4 G o T e T f
i _.- |I.- |:_
. ] , |
s, i i !
* 9% ! 1 .H-"HJ:
-k | W B -

< PABLING]

Tuam pEsm |
Flaraeae

P e
oy o] -_ F
. M ot

;nﬁ

Ll pead ki i ww e ket
Fubars: i Soc s ra ey rowy sy i cstn ssben of e P51 S Soo cores.



' Rapid Inundation Area

B zone 2b Functional Floodplain

I zone Zail) High Probability

W zone 2a(i) High Probability

U Zone 2 Medium Probabdity
LEG Boundary

——— Raised Defences

=~ Main River

e Tributary

~ Minor Chanmel

— Culverted Channel

S ﬁ.ﬂlékLEFl ELD CP

b, e

H e Sard ‘I
|

i

f
'ETUFTDM GRANGE CP

I wﬁ:’nﬁmﬂumum . — I 0 | Map 28
Eixfonery offos € Crown copyrighl. Unaumorissd reproduction intringes
Crowr Congright arc may l=ad i proseocion of ofdi procesdings. Leeds
City Council 1000158557 2007, .

Phasss ks . in Eoxbore it sl i s cdedraaben albw TRl S Erad = Furtruar ol bited s b P rigict L L o e ks
] e mdary e O | Ty Vegh Pk atly Sred rora '““hhhim | T‘H__F.l-_#l .Hm".mw. L H'HH__I. #'FH:"- 'hin-.




e Lo LY
£
n{‘:? | Rapid Inundation Area
“ | I zone b Functional Floodplain
B zone 3ail) High Probabiity
| I zone 2a(i) High Probabikty
] T zone 2 Medium Probability
LCC Boundary

== Raised Defences
e M ain River

=——— Tributary

— Minor Channel
— Culverted Channel

L

5
|
N
%

=
W

w%;

Thils map k& based uDon Ondnance Sunvey materal with the permission
I:l'l:hhﬂ'l:!ﬂ.lr'.‘!‘hI on bEhaT of e Controllar of Her Majesty's
Sixfonery oce & Crovwen cooyright. Unsfrorisss resroduction intringes
Crown coppright ams may l=ad to prosecobon or il procesdngs. Lesds
Chy Counchl 100018587 3007,

Fepmnis el = wry mews DEmueey vETEE PP e el T B s of Byow ey rermes wmik e hagk Frbanly oo e eeereed P dedgien ps e i L
Sy el P e o il B i o et e Paciersha T Foum i B e prern re el B et of e PRI Boad rme

o rwiy ponmc in pering! gt e remoprTEe ) welir g Aor g oo



|| Rapid Inundation Area
B zone 2b Functional Floodplain
I zone Zail) High Probability
W Zone 3a(i) High Probability
U Zone 2 Medium Probabdity
LEG Boundary
——— Raised Defences
s Matinn River
o : : = Tributary
' et St 3 —— Culverted Channel

ar
0
HE=
g et

= T Ty

Millshaw Beck
M

i e
e e e
L _-'__"'__- " Middimoe Pars !
W L

g I

L

7L

Thls mao = based unon Ondnance Bunvey materal wih the ] -
of Ordrarce Suray on Dehat of e ConToller of Her Majestry 1 L e L . S M‘DHLE'T" P
Siatcnery ofios & Crown comyTighl. Unaurorisss reproduction Infieges | o0 . ; ¥ . i 1 ;
Crown oooyright &rc may I=ad 1o proseocton or ofwll procesdings Leeds |00 L ] k i . §a) J

iy Councl 100013587 I007.

IS

Plassss ruks Fal in lecdior @ e ioubery wiven el i | urcariants in e celisakon 2l Bw wwisrany senslns srcr Hegh Pekatdly foed = nrapabe P decaled ofa biad s R L i et Wl Sl cankn.
—_— ki Ll ih“'q—u:'l-hl lhhi_thh":p::m | EL hlr.:-"_ aiur im ﬂ-—“fl'-ﬂﬂ"lhln—.




i

Fj 2

| Hunéfat lI'.u.n-'.'

' Rapid Inundation Area

B zone 3b Functional Floodplain
I zone 3aii) High Probability
W zone 3a(i) High Probability
U Zone 2 Medium Probability

LEC Boundary ]
—— Raised Defences ks
s Maiiny Riiver o
—— Tributary i
Minor Channel
— Culverted Channel

I —

L . — -
o it bl

Sud i - i - -I
A .

|
i
¥

s iy s chalrakion o Pug v ey 20l uins e e Wigh Prebabily fead yons i anicipatnd. Priur et ) 14 - el re gy s fully B sk e poss ko plarfial s desslopirmnh sihin 3 o candet
Irvtarrmtaon prowited v bt o kol i e b of pebicalion | Sesterwmer 1001} P cle e oo, Fwspg re etk i chei e o o e V53 € oo zonma.

{
£
i
:
1]
;



John 0" Gau ntsq,__;:_.--_-._-.—cc.‘._

i

3

W L:.-Il"\-l'lt"ﬂ Fivaar

L 1]

' Rapid Inundation Area

T

3
i
31|

B zone 3b Functional Floodptain |/

P ™

— "-":J-'_-'&__n_ﬂﬁ:_ L

-~

.—P"lﬁﬂ"""ﬁ S

Thiz map ks based usor Drdnance Sanvey mistarial with The oermirsion
of Crdearcs Bursey on behall of e Confroller of Har Msjesti's

Siatonery oo & Crow cooyright.

receoduction indringes [~ "\-IEHFb
Croawr coopright ama may l=ad to pros=cutizn or ol proc=sdngs. Lesds

G-

o 1
r-\v""h,
B e

I zone 3aii) High Probability =
B zone 3am High Frobabiity ~ PVV
I zone 2 Medium Probability L
LCC Boundary
= Raised Defences
s Main River
—— Tributary
Minor Channel
— Culverted Channel

S T e RE T |

iy i chadrakion o g v rowy 28 s o gk Prs babilly fsad Tove m anbcpaled. Pt dekadad vl - e g s Ay e ke o kil s dessiop iy wilhin e ok

proretinc i v beat o kbl i e b of pabicabion | Sustrwir J00T) Fatuos et oo Faspmag oy st B vk ot 2t 19535 Bocel sormn.



” , f L= Bt itk -~

f -.-'"-\ L[ L Y

4 e | !
o & i

' Rapid Inundation Area

B zone 3b Functional Floodplaln

I zone 2afily High Probability

I zZone 3afi) High Probability

T Zone 2 Medium Probability
LEG Boundary

——— Raised Defences

L~ === Main River

| —— Trbutary

f Minor Channel

——— Culverted Channel

SWILLINGTDN cP
i

*Swﬂllnmun

-:.-f

[ i y -"'I..
o (=

ﬂ"'.i. P -;-.— LTUE b-_- ; 'f: o
. L *‘-E riﬁi ]
~ EfﬂﬁLfﬁ.ﬂ‘* i
This man k& oased upos Jndnance Sonvey materal with the permisslon
of Drdrarce Burssy on behaf of e Sondrodler of Her Majesty's
Stafonery ofo= 8 Croven coprighl. Unaucrissd repeaduction infringes
Crowr coopright &md may [=ad to proseccbion or ol procesdngs Lesds
Chty Coundl 1CCO4 3587 2007

"'-_f. '-._l_..a-'.‘l'- E_ I;ﬂ-ﬁi"‘*h‘é;{, i

= . T, i ‘.‘.. : _hp,jtrll .

Pl ruks ol n o lecabora Jpod inubery asten rnund sppes ot | rsssiarey i B celrasken 2l B ewierasy sanaslne sreifor Tegh Peobshd ' Sred rors o Furfur detaled of e becsd ssdpos H“h"‘mﬂm peand b I cfreasty alwn aceea cankes
I eeston provedsd e bl svsiesis ol e ke sl pub ek Ceplambe Fubars cesmind hqu'.r'rq iy i i b of e P18 foos cormn.



| Rapid Inundation Area
B zone 3b Functional Floodplain
I zone 3aii) High Probability
W zone 3a(i) High Probability
U Zone 2 Medium Probability
LCC Boundary
—— Raised Defences
s Main River
—— Tributary
Minor Channel
— Culverted Channel

This mas [s based uson Crocanie Suney
mai=rial with e pemission of Crdnance Sunsey
on pehall of the Conlrol=r of Her Malesty's

] PL I‘_.-. -'jfﬁf .I'Il-l
LE‘.[E*;'F:M CP, | If oy,

y iy P chadraakion o g v rowy 28 i eies e gk Pry babliy foad Tove m anicipaled. Pt ek ad piba bessa el pwy. e 3 mertind b e

g iy i gk it el e esssdog iy i ol candeet
proretinc i v beat o kbl i e b of pabicabion | Sustrwir J00T) Fatuos et oo Faspmag oy st B vk ot 2t 19535 Bocel sormn.



A R V1. L R oS ———
I A i i T
s o e o (A

S S =i S o

e P

" Rapid Inundation Area :
B zone 2b Functional Floodplain
B Zone 3agii) High Probability
W Zone 3a(i) High Probability
U Zone 2 Medium Probabdity
LG Boundary ) Y/
—— Raised Defences

s, SIS ot
A ek -|:F|' ST

- .... !t :
i w i .-_l- A y
1 L i

R S O S S
= _éi;r L
e j ol

)
_:_.-—

=

-

iy ¥
ol 1 e
g "EE;E'\.-
i :‘:@ v

:
=

Minor Chanmel
— Culverted Channel

LR B

T} — . e gy
. [Tinghay ==
— s R

This man s bazed upon Crdrance Sureey
maizrial wilh the pemiission of SninanceE Sunsey
on makal of ine Conlpier of Har Bajestss
Siafonery offos & Crown copTght Urauinorsss
reproducion

Phasss ks . in Eoxbore it sl i s cdedraaben albw AR ST Erad = Futuar ecaled of e baed s b
] e mdary e O | Ty Hegh Pabatdly -IH 'H#Ihhi | T:LFL# "E?r'mh* L




| Rapid Inundation Area
B zone 3b Functional Floodplaln
I zone 2afily High Probability
0 zone 2afi) High Probability
T Zone 2 Medium Probability
LEG Boundary

—— Raised Defences : weha : - T | ; 1 : | : == [f etaf 1
e 155 ..... : e it = e, et . =~ i & Rk ' . - ) r:-_.'-'jl.. =
e ittty : : | W . : . .

Minor Channel

b ¥ — L LF) Se——— - -—_ e & — — e —— )i |.__I|IT|.i.iJ'i|'_i'
o =] Thiz mao s bazed wpon Crdmance Sureey 5 . :

e mai=rial wilh the pemiission of SnrinanceE Sunsey
Lax

on bekal of ine Conlmier of Her Majesty's

Siatanery offos & Crown copyTght Uraulnorss
reproduciion vringes Crown comright and may
|=nc ko peosecubion or ol procesdicgs.

Leeds CEy Coundl 100015557 20C7.

Planm rofn falis pare kbosars jowscd iy atbn womipps reachas | i s mndy e delrsaraor 21 Hha wsbarasy candaiins snckor Tign Prabebdil’ B 1o 8 e Furfa: rodyea ] v lnpatedel Khaw dmenperarm aibn g ked oo
vl ke prowced m e e ek o Fr s of publicsben [Saplembmrn 2307)  Fabuw: e bl Sooe rmpng roy sl e cimasba o e (505 food s,




- Rapid Imundation Area
B zone b Functional Floodplain
I zone 2ail) High Probability
I zone 2afi) High Probability
D Zone 2 Medium Probabity
LEG Boundary
=— Raised Defences
Main River
——— Tributary
Minor Channel
——— Culverted Channe!

\ A2

'F

AW

&
S
%
3 ._
Eﬂ J =
PRk |

.....

— 1"[ \ T

This man ks oased unon Snanance Sunsy materal with fhe sermission
of Codranos Sursey on behal of e Confroller of Har Asjesty's
Eatonery oo 8 Crowen coopTighl. Unaulorsed reproduction Indringes
Crowwn coopright ams may fead fo prosecobion or ofdll procesdngs. Leeds
Chy Council 100013557 I007.

f

,.e"/ }l‘m‘jﬁ*‘lﬂ s

i
o

Map 37

= . w
1 — "u_.‘__ 'l._ -] ¥ .l.l.._‘ o ‘_.

Fawa rats e s I i "

b i P chaliraaston o P v vy -8 i ralins eiee igh. Pre babdlhy’ fioad aone w snkcipaled  Turirer sl s sl L] wlrnpals roes by e ak e peess b ke s dessdop raal wibin 8 oo canles
Irvtarrmizon proised o B st e mbebie mi e s of pubicalon | Sesterwr 100T] Fusurss chebsles loce! rwpsg roy stk B chai v o o e (19535 oot sorme.



| Rapid Inundation Area
B zone 3b Functional Floodplain
I zone 3aii) High Probability
W zone 3a(i) High Probability
U Zone 2 Medium Probability
LCC Boundary
= Raised Defences
e N River
—— Tributary
Minor Channel
— Culverted Channel

This mao [z bazed uson Orodrance Sureey

matsrial with S peyeesion of Srinance Suney

on bekall of ihe Conlrolerof Her Majesiy's
Siafoney offos € Crown copyrght Ureulnorsss |
reproductor InFingess Cromn copyright and mmay

=g I prosecubon or il prooesdings.

Lesds Gy Councl 100312567 3007

Flawya nobn Irew 1 s kocabian | ek ar Wi gy vt | Urcssiminky i P dabinastion o P i rewy 1ol s Wigh Pro ety Miad Tone m anscipated. P kel ad ks et sl ey, e i u--r s A 1 ek et bl s kgl it 12 e st

v n B bt m sisbl mi 't s of prbicshon | Sesteryr 100 oo sz ruy e Bl vemak o o e 1V 51S oo sorma,




-

o - Rapid Inundation Area
B zone b Functional Floodplain
y I zone 3ajii) High Probability
¥ I zone 2ai) High Probaility S
D Zone 2 Medium Probabity
LEC Boundary Finm
—— Raised Defences NN e Tk AT . )
Main River >N, AT o, I R { hea | BT | 1 T o i
R N 2 4 | - 4
Minor Channel % \
——— Culverted Channe!

—

-

; ”'."I-_-.'r B d':‘"a

2307 4 AL kel Paik
n-_ll':-\.'ff{i’.'i'; oy

. Ol
.-_-'. " _1

Thiz map is based usor CSrdnance Survey mataral with The permszion
of Crdrarcs Surszy on behat of Ins Cormoiler of Her Msjests

ERyionery oMo B Croen copsTighl. Unsutrorissg reproduction inbinges
Cros coopright and may [=ad to pros=cobion or ol proce=dngs. Lesds |
City Council 100013557 Z007. )

Flama ralu et 1 srm I iyl s vt s s iy s chalrakion o Pug v ey 20l uins e e Wigh Prebabily fead yons i anicipatnd. Priur et ) 14 - el re gy s fully B sk e poss ko plarfial s desslopirmnh sihin 3 o candet
Irvtarrmtaon prowited v bt o kol i e b of pebicalion | Sesterwmer 1001} P cle e oo, Fwspg re etk i chei e o o e V53 € oo zonma.



‘
A

s CITY COUNCIL

Contact Details

Write to: LDF Consultation (Core Strategy)
City Development
Leeds City Council
2 Rossington Street
LEEDS LS2 8HD

Telephone: 0113 247 8092
Email: Idf@leeds.gov.uk
Web: www.leeds.gov.uk/Idf

Core Strategy

Leeds Local Development Framework

Development Plan Document
Strategic Flood Risk Assessment
October 2007
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