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breaching should generally be undertaken on the basis of a design event of the appropriate
design standard (1 per cent for river flooding, 0.5 per cent for flooding from the sea),
including an allowance for climate change.

3.56  Assessment of overtopping of flood defences should generally be undertaken on the basis of
0.1 per cent flood event, including an allowance for climate change. In coastal areas, factors
such as wave height and direction will also need to be included in the assessment.

Case study

Northampton SFRA - an example of a Level 2 SFRA

Northampton Borough Council in partnership with the Environment Agency prepared a SFRA in
two phases. Phase 1 involved the collation and evaluation of data and information relating to the
hydrological and hydraulic aspects of flooding. Phase 2 was based on the findings and
conclusions of Phase 1, but included:

¢ |dentifying and mapping the areas of flood risk.

e More detailed assessments of flood risk for a number of specific development areas within the
Borough.

e Assessment of the potential extent of Rapid Inundation Zones behind existing raised flood
defences.

» Assessment of the effect on flood risk of large-scale urban development in the Upper Nene
catchment.

® Preparation of guidance notes for developers recommending procedures to be followed by
prospective developers for the assessment and mitigation of flood risk.

The results of the assessment were included in
the report as a set of 1 in 10,000-scale maps
covering the whole of the Borough, showing
the flood risk at any point in one of three
categories taking into account the effect of the
flood defences. These maps enable the actual
flood risk to be compared with the Environment
Agency'’s estimate of flood risk without
defences as shown on the Environment
Agency’s Flood Map.

A separate assessment of flood risk was also
included for each of the nominated
development areas. For each area the principal
flood risk source (fluvial, surface water, rapid
inundation) was identified and the extent of
each of the risk described in detail.

Flood risk assessment map, (image courtesy of
Faber Maunsell).
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Case study

Hull City Council SFRA

Hull CC commissioned a SFRA in May 2007 and took 6 months to complete. The scope of the
work was agreed with the Environment Agency, to ensure that it met the requirements of PPS25
and to ensure that good joint collaboration continued. The SFRA provides a greater
understanding of flooding from all sources.

After the floods of June 2007, additional work was commissioned to make sure there was a
thorough understanding of how Hull's drainage infrastructure would react to various
periods/amounts of rain. All the major development programmes within the city will be
influenced by the findings of the SFRA such as Building Schools for the Future. Representatives for
these schemes were involved in the production of the SFRA to ensure awareness of the new
development being protected against flooding.

A SFRA Level 1 was produced which included information relating to flooding from other sources,
such as localised pluvial and sewer flooding, in order to create flood risk maps, which provide a
comprehensive representation of all known flood risk areas. The SFRA also included detailed
modelling to assess the impact of climate change on flooding in the city to enable greater
confidence when undertaking the Sequential Test.

Much of Hull CC area was identified as having a high level of flood risk (Flood Zone 3). In order to
apply the Exception Test, a Level 2 SFRA was developed which considered the detailed nature of
the flood hazard taking account of the presence of flood risk management measures such as
flood defences. Simplified surface water modelling to identify flood risk areas associated with
pluvial flooding was undertaken.
This enables the latest Level 2 Hull
SFRA maps to incorporate flood
hazard from fluvial, tidal and pluvial
flooding. This allowed a Sequential
Approach to site allocation to be
adopted within Flood Zone 3.

Hull City Council, Environment
Agency and Yorkshire Water all
agree with the methodology, maps
and recommendations of the SFRA
and will be guided by the document o
when developing planning policy, . g o
allocating sites and dealing with
planning applications.

- = i i

Image courtesy of Hull City Council
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Level 2 SFRA Outputs
A Level 2 SFRA should build on a Level 1 SFRA and contain:

+ an appraisal of the current condition of flood defence infrastructure and of likely future
flood management policy with regard to its maintenance and upgrade;

+ an appraisal of the probability and consequences of overtopping or failure of flood risk
management infrastructure, including an appropriate allowance for climate change;

+ definition and mapping of the functional floodplain in locations where this is required;

+ maps showing the distribution of flood risk across all flood zones from all sources of
flooding taking climate change into account;

+ guidance on appropriate policies for sites which satisfy parts a) and b) of the Exception
Test, and requirements to consider at the planning application stage to pass part c) of the
Exception Test;

+ guidance on the preparation of FRAs for sites of varying risk across the flood zones,
including information about the use of SUDS techniques;

* identification of the location of critical drainage areas and identification of the need for
Surface Water Management Plans; and

+ meaningful recommendations to inform policy, development control and technical
issues.

In general, the SFRA should aim to provide clear guidance on appropriate risk management
measures for adoption on potential sites within Flood Zones 2 and 3, which are protected
from flooding by existing defences, to minimise the extent to which individual developers
need to undertake separate studies of the same problem e.g. breach and overtopping studies.
In some instances improvements to existing flood defences may be required to manage
residual flood risks (see annex G of PPS25). Where such flood defence works are considered,
the SFRA should include an appraisal of the extent of any works required to provide or raise
the flood defence to an appropriate standard.

The SFRA should provide information on the variation of risk within flood zones which are
protected by flood defence infrastructure, draw appropriate conclusions and make
recommendations for each potential development site.

Sub-regional SFRA

Where sub-regional assessments are undertaken, these will provide more detailed information
on the broad spatial distribution of flood risk within extensive areas of Flood Zone 2 and 3,
where development is to be considered, but where it will be necessary to apply the Exception
Test. An example of a sub-regional SFRA is provided below paragraph 3.34 (Thames Gateway
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Case Study). Such studies can be led by RPBs or by groups of LPAs, as described above. A sub-
regional SFRA provides the opportunity to locate necessary development safely on a wider
strategic basis, avoiding the constraints of local administrative boundaries.

Issues related to guidance provided within SFRAs
Defended areas

Policy and practice for managing these particular risks in these areas as part of the spatial
planning process should be included in the SFRA. This will need to be made in full
knowledge of the future plans for management or maintenance of the flood defences and
drainage infrastructure, together with knowledge of how climate change will affect the
protection offered over the lifetime of the development.

When new development is an option behind raised flood defences the impact on residual
flood risk to the development itself and to other properties should be considered. New
development behind flood defences can increase the residual flood risk, should these
defences breach or overtop, by disrupting conveyance routes (flow paths) and/or by
displacing flood water. If conveyance routes that allow flood water to pass back into a river or
the sea following failure of a flood defence are blocked this will potentially increase flood risk
to existing properties. If there is a finite volume of water able to pass into a defended area
following a failure of the defences, then a new development, by displacing some of the flood
water, will increase the risk to existing properties.

It is recommended that, should any land allocation be proposed in a defended flood area,
consideration be given to the potential cumulative impact of loss of storage at the allocation
sites on flood risk elsewhere within the flood cell. Such assessment should be appropriate to
the scale and nature of the proposed development and flood risk. If the potential impact is
unacceptable, mitigation should be provided or allocations rejected.

Example 1: Limited land allocation

The total area of land allocation within a flood cell that is defended against fluvial flooding to a
standard of 1 per cent (including an allowance for climate change and freeboard) is 0.2 ha. The
flood cell within which the proposed allocation site is located has a total area of 50 ha. If a breach
in the flood defences occurred, the depth of flooding at the allocation site would be 0.3 m.
Simple calculation indicates that the impact of loss of floodplain storage on this site on water
levels in the flood cell could be expected to be in the order of:

0.3 x(0.2/50) = 0.0012 m higher

As the increase is negligible, compensatory floodplain storage would not be necessary, although
it should be demonstrated in site-specific flood risk assessments that the amount of residual
floodplain volume lost due to the development had been minimised by careful development
design.
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Undefended areas

Where development is proposed in undefended areas of floodplain, which lie outside of the
functional floodplain, it must comply with policy in PPS25 paragraph 5, i.e. remain safe
without increasing flood risk, and ideally reducing the risk. Because of this, the implications
of development for flood risk, including issues such as safe access, need to be carefully
considered and appropriate guidance provided to developers within the SFRA.

Application of the flood risk management hierarchy should be used before solutions such as
ground raising or the construction of new defences are considered. Defence may be provided
in a number of ways, and the SFRA should look at options, such as flood storage, in these
circumstances, as well as embanked defences at the site in question.

In undefended tidal areas, raising the ground is unlikely to impact on maximum tidal levels
and provision of compensatory storage should not be necessary. There are few circumstances
where provision of compensatory flood storage or conveyance will not be required for
undefended fluvial floodplain areas. This is because, whilst single developments may have a
minimal impact, the cumulative impact of many such developments can be significant.

Compensatory Flood Storage/Conveyance

Where development may be proposed in flood risk areas there may be a need to establish
whether there is land available for compensatory flood storage in order to ensure that overall
flood risk does not increase. A Level 2 SFRA should look at the feasibility of the
compensatory flood storage being provided in the near vicinity of new development.
Similarly with conveyance routes, these need to be considered as part of the SFRA. The LPA
needs to bear in mind that if compensatory flood storage cannot be found, or conveyance
routes cause significant impacts, then proposed allocations may in the future not be able to
pass part ¢) of the Exception Test.

Further consideration of compensatory storage is given in chapter 6.
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Example 2: Substantial allocation

A number of allocation sites are proposed within an area that is defended against fluvial flooding to
a standard of 1 per cent (including an allowance for climate change and freeboard). The total area
of the allocation sites is 20 ha. The flood cell within which the proposed development is located has
a total area of 50 ha. If a breach in the flood defences occurred, the average depth of flooding at
the allocation sites would be 0.3 m, based on the volume of water passing through the breach over
the duration of the flood. Simple calculation indicates that the impact of loss of floodplain storage
on this site on water levels in the flood cell could be expected to be in the order of:

0.3 x(20/50) = 0.12 m higher

Such an increase would be unacceptable and therefore the development should be designed to
avoid such a significant loss of storage. A more detailed analysis would be required to assess the
impact of the proposed allocation sites on residual flood risk, and measures identified to avoid an
unacceptable impact.

Run-off rates and volumes from new development

SFRAs should provide baseline information on where flooding from surface water and run-
off is a problem now and possibly in the future due to climate change. SFRA outputs should
be used to identify areas with critical drainage issues where measures will be required to
ensure that these risks are managed safely, either through development or investment from
operating authorities, in particular sewerage undertakers. This should be done by
consultation between the LPA, the local authorities’ own drainage function, Environment
Agency, IDBs and sewerage undertakers. The identification of areas of critical drainage issues
should result in Surface Water Management Plans being commissioned which will seek ways
to manage surface water flooding in the future. SFRAs should be used as an initial stage to
producing guidance to developers on how surface water should be managed and on the
potential for using sustainable drainage measures. This topic is covered in chapter 5 of this
practice guide. The starting point for this guidance should be the policies stated in annex F,
paragraph F10 of PPS25. These policies state that both the rates and volumes of run-off from
new developments should be ‘no greater than the rates prior to the proposed development,
unless specific off-site arrangements are made which result in the same net effect. This may have
significant implications for new developments, which developers will need to factor into the
earliest stages of their site assessments.

SITE-SPECIFIC FLOOD RISK ASSESSMENT (FRA)
Responsibilities

Landowners have the primary responsibility for assessing the flood risk to and from their
property. Site-specific Flood Risk Assessments (FRAs) are generally prepared by prospective
developers for specific development sites. The general principles and key requirements of a
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FRA are summarised in annex E of PPS25. The responsibilities of the developer, LPAs and
other key stakeholders in the development control process relevant to new development sites
are discussed in chapter 2 of this practice guide. FRAs may be stand-alone documents
submitted by the developer to accompany a planning application, or, where an
Environmental Statement is required for a development, the developer should ensure that
the FRA is incorporated into this.

Objectives
The objectives of an FRA is to establish the following:

+ whether a proposed development is likely to be affected by current or future flooding
from any source;

whether it will increase flood risk elsewhere;
whether the measures proposed to deal with these effects and risks are appropriate;

+ if necessary provide the evidence to the LPA so that the Sequential Test can be applied;
and

+  whether the development will be safe and pass part c) of the Exception Test if this is
appropriate (paragraph D9c of PPS25)

When is a site-specific Flood Risk Assessment required

Paragraph E9 annex E of PPS25 defines when a flood risk assessment should be produced as
part of a planning application. It is important to recognise that the Environment Agency is
likely to object to a planning application if a FRA is required but not produced, or is deemed
to be inadequate. The Standard Application Form (One App) clearly defines when a FRA is
needed and a pro-forma is included in Appendix C of this guide to ensure that the flood risk
issues are covered.

The Environment Agency website www.environment-agency.gov.uk enables developers to
examine whether their proposed site is within Flood Zone 2 or 3 using the Flood Map. This
website also provides developers with standing advice which covers broad FRA requirements.

Scope
PPS25, annex E paragraph E3 sets out the minimum requirements for FRAs.

Where SFRAs have been completed, these form the starting point for the site—specific FRA.
The scope of a FRA can be very variable depending on the type and scale of development, the
type and characteristics of flood risk and whether the development is in accordance with a
sequentially tested LDD policy. FRAs should always be proportionate to the degree of flood
risk and should make optimum use of information already available. Where a SFRA has been
produced this should provide more detailed information on flood risk as it will cover all
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sources of flooding. Where no SFRA has been prepared, interim procedures should be agreed
with the LPA in consultation with the Environment Agency and any other key consultees.

The scope of FRAs should be agreed with the LPA in consultation with the Environment
Agency and any other relevant bodies, as set out in chapter 2 of this practice guide and
annex H of PPS25. Pre-application meetings are highly reccommended for large
developments to ensure that all flood risk issues, including surface water management
options, are adequately scoped. The key components of a FRA are summarised in Figure 3.5.

Levels of FRA

Development and flood risk — guidance for the construction industry C624 (CIRIA, 2004)
defines three levels of FRA which can be undertaken . This process is useful to determine the
level of detail required in the FRA to ensure that it is fit for purpose. The three levels are
summarised in Figure 3.5 and covered in more detail in the following sections.

* A FRA toolkit is available to download from the CIRIA website (http:/Awww.ciria.org/downloads.htm). This includes a flowchart
that guides the user through the tiered FRA process. Further details about the methodologies and approaches to FRA may be
found in CIRIA publication C624 and FD2320 (Section D3.5).


http://www.ciria.org/acatalog/C624.html�
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Figure 3.5 Levels of FRA

FRA Level

Description

Level 1

Screening study to identify whether there are any flooding or surface water
management issues related to a development site that may warrant further
consideration. This should be based on readily available existing information, including
the SFRA, Environment Agency Flood Map and Standing Advice. The screening study
will ascertain whether a FRA Level 2 or 3 is required.

Level 2

Scoping study to be undertaken if the Level 1 FRA indicates that the site may lie
within an area that is at risk of flooding, or that the site may increase flood risk due to
increased run-off. This study should confirm the sources of flooding which may affect
the site. The study should include the following:

¢ an appraisal of the availability and adequacy of existing information:

¢ a qualitative appraisal of the flood risk posed to the site, and potential impact of the
development on flood risk elsewhere; and

¢ an appraisal of the scope of possible measures to reduce the flood risk to acceptable
levels.

The scoping study may identify that sufficient quantitative information is already
available to complete a FRA appropriate to the scale and nature of the development.

Level 3

Detailed study to be undertaken if the Level 2 FRA concludes that further
guantitative analysis is required to assess flood risk issues related to the development
site.

The study should include:
¢ quantitative appraisal of the potential flood risk to the development;

¢ quantitative appraisal of the potential impact of the development site on flood risk
elsewhere; and

¢ quantitative demonstration of the effectiveness of any proposed mitigation
measures.
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Figure 3.6 Typical sources of information

Typical Sources of Information

FRA Level

1
Screening
study

Strategic Flood Risk Assessment

Environment Agency Flood Map

Environment Agency Standing Advice

PPS25 table D.1

Surface Water Management Plan (SWMP) and Water Cycle Study

2
Scoping
Study

All the above plus

Regional or local policy statements or guidance (e.g. Regional Spatial Strategies,
Local Development Documents)

Regional Flood Risk Appraisals (RFRAS)

Catchment Flood Management Plans (CFMPs)/Shoreline Management Plans
(SMPs)/River Basin Management Plans (RBMPs)

Surface Water Management Plans

Consultation with the LPA/Environment Agency/sewerage undertakers and other
flood risk consultees to gain information and to identify, in broad terms, what
issues, related to flood risk, need to be considered including other sources of
flooding

Historic maps

Local libraries and newspaper reports

Interviews with local people and community groups

Walkover survey to assess:

— Potential sources of flooding

— Likely routes for flood waters

— Thessite’s key features, including flood defences, and their condition
Site survey to determine:

— General ground levels across the site

— Levels of any formal or informal flood defences relevant to the site

All other documents listed in Appendix B of this Guide.

3
Detailed
study

As above, plus

Detailed topographical survey
Detailed hydrographic survey

Site-specific hydrological and hydraulic modelling studies which should include the
effects of the proposed development

Monitoring to assist with model calibration/verification

Continued consultation with the LPA, Environment Agency and other flood risk
consultees.
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Outputs of a FRA

The content of a FRA should always be appropriate to the scale and nature of the
development. The outputs of a FRA will be site-specific and dependant on the site
characteristics. A typical Level 2 or Level 3 FRA could cover the following:

Development description and location

the type of development proposed and where it will be located
the vulnerability classification (table D.2, annex D, PPS25)

whether the proposed development is consistent with the Local Development
Documents

evidence that the Sequential Test and Exception Test (if necessary) has been applied in
the selection of this site for the development type proposed, or reference to this if
presented in other planning documents.

Definition of the flood hazard

all sources of flooding that could affect the site

identify sources, describe how flooding would occur, with reference to any historic
records wherever these are available

the existing surface water drainage arrangements for the site.

Probability

the flood zone the site is within
information from the SFRA covering the site

the probability of the site flooding taking account of the contents of the SFRA and of
any further site-specific assessment

the existing rates and volumes of run-off generated by the site, including information
on flow and rate of onset.

Climate change

the effects of climate change on flood risk for the lifetime of the development — use
annex B of PPS25.

Detailed development proposals

details of the development layout, referring to the relevant drawings (cross referring to
the main application)
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*+ where appropriate, demonstrate how land uses most sensitive to flood damage have
been placed in areas within the site that are at least risk of flooding (applying the
Sequential Test at site level).

Flood risk management measures

+ how will the site be protected from flooding, including the potential impacts of
climate change, over the development’s lifetime.

Off site impacts

+ demonstrate how the measures to protect the development from flooding will ensure
that there will be no increased flood risk elsewhere

+ measures to prevent run-off from the completed development causing an increased
impact elsewhere

+ the incorporation of SUDS in the overall design of the development or justification of
why they are not suitable.

Residual risks

+ an assessment of the flood-related risks that remain after measures to protect the site
from flooding have been implemented

+ who will manage the risks and enforce compliance over the lifetime of the
development.

A suggested draft FRA pro-forma is provided in appendix C.
Allowing for uncertainty

Where flood risk is an important issue and evidence is required to show that the planning
application passes the Exception Test, FRAs may require complex analyses and the use of
specialist techniques and software, particularly in the design of measures to protect
vulnerable properties from flooding. Hydrologists and hydraulic modellers seldom have all
the data they require in order to accurately determine the flows and flood levels associated
with events with annual probabilities as low as one per cent. It is important that developers
discuss with LPAs and the Environment Agency to ensure that where such studies are
proposed, they are appropriate and the approach takes adequate account of the need to:

+ calibrate and verify numerical models using all relevant information reasonably available;
+ allow for uncertainties in the input parameters; and

+ consider the sensitivity of modelling results to uncertainty in the input parameters and
adopt a precautionary approach, particularly where uncertainty could have serious
consequences.
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Use of modelling software

The modelling software chosen for detailed Level 3 FRAs should be capable of producing the
relevant outputs identified in the scope for the FRA. It will generally be appropriate to choose
commercial hydraulic/river modelling software that is in widespread use for work in relation
to river and coastal flooding. Surface water flooding and design of drainage elements may
require different software. In certain circumstances, for example, where the applicability of a
model to a specific situation has not been previously demonstrated, it will be necessary for
those conducting the FRA to have independent benchmarking tests carried out to
demonstrate model performance using standard data.

In reporting on any hydraulic modelling carried out as part of the FRA, a technical
description of the model should be provided. This should include the name and version of
the software used. Where non-standard software has been used, evidence should be provided
to demonstrate the applicability of the model(s) to the situation in question.

A non-technical summary of modelling outputs should be produced for non-specialists to be
able to understand the conclusions and implications for flood risk on and off the site.

CLIMATE CHANGE

The Environment Agency Flood Map and Flood Zones do not currently take account of
climate change impacts; PPS1 Planning and Climate Change — Supplement to Planning
Policy Statement 1 and PPS25 requires that the spatial planning process should. When
completing RFRAs and SFRAs, planning bodies will need to agree how to factor climate
change into these studies and over what timeframe. Policy in this area may best be defined at
aregional level based on the nature of the development pressures and flooding problems
across the region. It should be borne in mind that the costs and benefits of all publicly-
funded flood alleviation schemes are considered over a 100 year time horizon, to help ensure
that the preferred options take account of long-term sustainability issues.

Annex B of PPS25 provides details on the allowances to be made for climate change effects
when assessing flood risk. The guidance in annex B is based on a supplementary note
provided by Defra to those appraising publicly-funded flood alleviation projects. Climate
change predictions may be revised as a result of UKCIP 2008 and this may result in annex B
needing to be reviewed. However, the figures presented in Annex B of PPS25 should be used
until any revised guidance is issued.

Any flood modelling and mapping exercises undertaken by LPAs as part of SFRAs will need
to determine flood probability areas in the future, taking account of climate change and
flood risk management infrastructure over an appropriate time period. Such information
may be used to inform future revisions to Flood Zone maps showing flood risk in the SFRA.
Guidance on this may be provided at a regional level. The focus should be on considering the
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sustainability of land use allocations, based on what climate change effects may mean for
allocated sites in the long-term.

For individual developments, an appropriate allowance should be included over the lifetime
of each development in question. Developers should therefore carefully consider and advise
those undertaking the FRA, on what the design life of the development is. The assessor can
consider the implications of climate change for this period using the precautionary
allowances and indicative sensitivity ranges in PPS25 annex B.

In areas at tidal risk the vertical extent of Flood Zone 2 (medium probability) will often be
small in comparison with the predicted increase in sea level over the next 100 years. Thus
modelling should carefully consider the future increased probability of flooding in Zone 2
and the adjoining area of Zone 1.

LIFETIME OF DEVELOPMENT

For practical reasons it is difficult to define the lifetime of development as each development
will have different characteristics. For guidance, residential development should be
considered for a minimum of 100 years, unless there is specific justification for considering a
shorter period. An example of this would be if the development was controlled by a time
limited planning condition.

For development other than residential, its lifetime will depend on the characteristics of that
development. Planners should use their experience within their locality to assess how long
they anticipate the development being present for. Developers should justify why they have
adopted a given lifetime for the development when they are formulating their FRA. The
impacts of climate change need to be taken account of in a realistic way and discussions
between developers, the LPA and Environment Agency should result in an agreement of what
allowances are acceptable.
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A hypothetical example of how the flood risk assessment process should
work at all levels of the planning system

The following hypothetical example illustrates how appropriate assessments of flood risk at all
stages of the planning process can result in positive outcomes.

Site A is within a suburb of a town adjacent to a tidal estuary. The suburb in question is within
Flood Zone 3a, but is two kilometres inland of the estuary. The town as a whole is protected to a
1in 200 annual probability (0.5 per cent) standard against tidal flooding by existing flood risk
management measures operated and maintained by the Environment Agency using their
permissive powers. The site is brownfield land and drains to a watercourse, which in turn flows
into the estuary beneath the tidal defences. Ground levels across the site range between at 3 and
4.5m Above Ordnance Datum (AOD).

The RPB, in setting regional housing targets for growth, and in their broad application of the
sequential approach, identified broad locations for housing within Flood Zone 3a. The RSS
provides clear guidance on how the flood risks associated with such development are to be
assessed and managed. In particular the RFRA considered the content of the relevant Catchment
Flood Management Plan and Shoreline Management Plan and identified areas protected to a high
standard by existing flood risk management measures where future policy will be to ‘hold the
line’. The RFRA contains supplementary guidance to LPAs on how to assess the residual flood risk
within these areas of Flood Zone 3a through the SFRA.

Following a Level 1 SFRA, the LPA, as part of determining which sites to allocate for development,
applied the Sequential Test and found that there were an insufficient number of reasonably
available sites at lower flood risk for them to achieve their housing targets without some housing
being required in Flood Zone 3a. Thus, they commissioned a Level 2 SFRA to allow the residual
risk in defended areas of Flood Zone 3a to be defined more accurately using techniques and
guidance referred to in this Practice Guide, together with the supplementary guidance in the
RFRA.

The Level 2 SFRA considered the probability of a breach occurring in the tidal defences. The
consequences of such a breach were modelled using the recommended techniques, taking
climate change into account. The flood zone was divided-up into areas of higher, medium and
lower relative risk based on the depths, velocities and speed of onset of flooding following failure
of the defences. The SFRA considered the associated issue of how sensitive flood levels are in
these circumstances to ground-raising operations, so that appropriate policies on compensatory
storage could be included in the LDD. The SFRA also considered the management of surface
water in such areas and made practical recommendations on how to achieve the necessary
sustainable approach to drainage.

The sequential approach was used by the LPA, on the basis of the above information, to allocate
more vulnerable land use types being considered within this zone to areas at least risk. A
reasoned justification was then provided as to why developments, for which the Exception Test
had to be proved, satisfied the requirements of parts a) and b) of this test. This formed part of the
evidence-base for the LDD. Site A is one such site.
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The LDD provided locational criteria for Site A, backed-up by more detailed guidance in the SFRA
as follows:

‘Any development proposed at this site must satisfy the Exception Test, part c in PPS25. The site is
at risk of tidal flooding in the event of a breach in the existing flood defences, which currently
provide protection against a 1 in 200 annual probability flood. Environment Agency policy is to
‘hold the line’ of these defences, continue with maintenance operations and consider schemes to
maintain the standard of protection that they afford in the face of sea level rise. However, the
Environment Agency is not obliged to maintain defences and can provide no guarantee that the
defences will not fail. A Strategic Flood Risk Assessment (SFRA) undertaken by this authority has
identified that, should the defences fail, the depth of flooding at this site is unlikely to exceed 5m
AOD. Floor levels should be raised above this level and all infrastructure and services below this
level should be resilient to the impacts of flooding. The SFRA indicated that raising properties in
this way will have a negligible impact on flood risk elsewhere and there is therefore no
requirement to provide compensatory flood storage. The Flood Risk Assessment for this site
should include a clear statement of how flood risk issues at this site will be managed taking
account of climate change, and the above guidance. All other sources of flooding should be
considered’.

The site currently drains to a watercourse which is tide-locked at high tide. Discharges of surface
water from the site should be restricted to existing levels as a minimum requirement. The site is
underlain by a shallow sand/gravel aquifer and the use of infiltration techniques for surface water
disposal is likely to be feasible. Other Sustainable Drainage Systems (SUDS) should be provided to
attenuate run-off further and improve water quality and amenity.

The developer commissioned a FRA based on the information provided in the SFRA and LDD.
Following a pre-application discussion with the LPA and EA, the FRA subsequently submitted by
the developer with the planning application included details of how the flood risk issues will be
managed at the site, including flood warning and access and egress arrangements, which have
been discussed with the LPA emergency planning officer. The site incorporated water-compatible
land uses at ground level, including a parking area with porous and pervious paving and an area
of green, open amenity parkland incorporating an infiltration basin. All infrastructure is flood
resilient to a level of 5m AOD. Residential property has been located on the highest parts of the
site and the proposed ground floor level is at 5.5m AOD. This level was recommended by the
developer’s professional advisers following a detailed consideration of the SFRA, of the various
other sources of flood risk and consultation with the Environment Agency. Surface water ponding
was noted in various parts of the site, which have been allowed for within the design of the
surface water management system, and built development avoided these locations. Surface
water is managed by a combination of swales and storage features, with sufficient volume to
store water over a tidal cycle without causing flooding within the site, to permit a free discharge
at lower stages of the tide.

The application was approved as the developer was able to show through the FRA that the
development was in compliance with LDD policy and provided the evidence to pass the Exception
Test.
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4 The Sequential and Exception Tests

4.1

4.2

4.3

FLOOD RISK MANAGEMENT HIERARCHY
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INTRODUCTION

This chapter explains how to apply the sequential approach, Sequential Test and Exception
Test. This chapter provides additional guidance to clarify how the Sequential and Exception
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Tests should be used when considering redevelopment and regeneration issues on a strategic

basis and for individual properties, windfall sites and change of use. Additional guidance is

given on what needs to be considered when assessing whether a site is safe and seeks to clarify

some aspects of the flood risk vulnerability classification.

Application of the sequential approach to spatial planning reinforces the most effective risk

management measure of all — that of avoidance. Application of the approach from as early as
possible in the plan-making process, and particularly application of the Sequential Test at the

Local Development Document level, will help ensure that development including regional
housing targets can be safely and sustainably delivered and developers do not waste their

time promoting proposals which are inappropriate on flood risk grounds. Application of the

Exception Test will ensure that new developments which are needed in medium or high flood
risk areas will only occur where flood risk is clearly outweighed by other sustainability factors
and the development will be safe for its lifetime, taking climate change into account.

Once assessment of flood risk has been determined on a strategic basis, it is for the RPB/LPA

to undertake the sequential approach to determine the best options for future development
that avoids flood risk. This needs to be done in a transparent and clearly documented way

using the information gathered in RFRA/SFRAs. Approximately 90% of England’s land area
is within Flood Zone 1 (the area of lowest risk) so, at the regional level, it should be possible
to direct the majority of development to areas of low flood risk. Where development is
identified as necessary to maintain the sustainability of communities in areas already

developed within Flood Zones 2 and 3 (such as parts of Hull and London), the sequential
approach can be applied with the aim of locating development in those parts of the area at
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the lowest risk. At the local level LPAs can use the more detailed Sequential and Exception
Tests to allocate sites that will be at lowest risk from flooding and provide the evidence that
there are reasonably available sites for the development proposed.

THE SEQUENTIAL APPROACH

Paragraphs 14-15 of PPS25 sets out the requirement to apply the sequential approach. This
approach is a simple decision-making tool designed to ensure that areas at little or no risk of
flooding are developed in preference to areas at higher risk. RPBs/LPAs should make the
most appropriate use of land to minimise flood risk, substituting land uses so that the most
vulnerable development is located in the lowest risk areas. They should also make the most of
opportunities to reduce flood risk, e.g. creating flood storage and flood pathways when
looking at large-scale developments.

Case study

Sutcliffe Park: The Quaggy Flood Alleviation Plan

&2 During development of Lewisham, Lee,
@ Kidbrooke and Eltham in the 1930, the
River Quaggy was diverted underground
using tunnels and culverts. This worked
well except during heavy rainfall when
Lewisham town centre would flood.

{ The solution to this was to reduce the
| amount of culverting and allow the river
__ torun above ground. The aim was to re-
-~ establish it as a meandering, more
‘natural” watercourse. This Quaggy
Flood Alleviation Plan had three main
benefits: better control over water
flows, enhanced public open space and
increased biodiversity.

A 'holding area’ where floodwaters
could be contained in times of high
rainfall was developed in Sutcliffe Park
in 2002. The new Sutcliffe Park was
opened in 2004 to alleviate flooding in
Lewisham Town Centre and creating a wetland site, rich in bio-diversity and of huge ecological
and amenity benefit.

QuaggyRiver running through it

Further information at: http://www.greenwich.gov.uk/Greenwich/YourEnvironment/Green Space/
ParksGardens/Eltham/TheQuaggyFloodAlleviationPlan.htm

Image courtesy of Lewisham Council
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The aim should be to keep all development out of medium and high flood risk areas (Flood
Zones 2 and 3 and other areas affected by other sources of flooding) where possible. All
opportunities to locate new water-incompatible developments in reasonably available areas
of little or no flood risk should be explored, prior to any decision to locate them in areas of
higher risk.

Planning Policy Statement 3 Housing (Communities and Local Government, 2006) sets out a
plan-led approach to housing based upon plans identifying broad locations at the regional
level. In such circumstances, RPBs will need to apply the sequential approach for flood risk
(see paragraphs 3.30-3.31 above).

Applying the sequential approach at the regional planning level

The sequential approach should be used at the regional level to identify broad areas for
future development that avoid flood risk. Where development is necessary in flood risk areas
then this should be justified through the Sustainability Appraisal process for the RSS.

Applying the sequential approach to other sources of flooding

PPS25 states that a development proposal in any of the three flood zones must take into
account the likelihood of flooding from other sources as well as from rivers and the sea. The
principle of locating development in lower risk areas should be applied to other sources of
flooding using the broader source-pathway-receptor model outlined in chapter 3.

Information on the probability of other forms of flooding may not always be available and in
many situations the physical processes and pathways which may lead to flooding may be
poorly understood. However, early engagement with key stakeholders should identify areas
that are at risk from other sources of flooding including surface water flooding. Such
information is likely to be measured and stored in ways that are quite different to river flow
and tidal data used to generate the Environment Agency indicative flood zone map.
Information on surface water flooding is likely to become more readily available as a result of
the 2007 summer floods and recommendations from the Pitt Review (2007). Close
cooperation with sewerage undertakers is essential where surface water flooding is an issue.

To map flood risk probability from other sources of flooding for RFRAs and SFRAs, all
available information and judgement (assumptions where information is lacking) should be
used to identify those areas in which risk from other sources of flooding is likely to be an
important consideration. LPAs should use the sequential approach to steer new development
away from areas at risk from other sources of flooding.


http://www.cabinetoffice.gov.uk/thepittreview.aspx�
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THE SEQUENTIAL TEST

The Sequential Test is a key component of the hierarchical approach to avoiding and
managing flood risk. The Sequential Test is covered in detail in PPS25, paragraphs 16-17 and
annex D, paragraphs D1-D8 and tables D.1, D.2 and D.3.

The Sequential Test is a decision-making tool designed to ensure that sites at little or no risk
of flooding are developed in preference to areas at higher risk.

Defining the geographical area the Sequential Test should be applied to

At the regional level the area covered will be the region and should be used to define broad
locations and locational criteria for development in the RSS.

At the sub-regional level it may be possible for several LPAs to join together to review
development options for a sub-region such as in the Thames Gateway. This has the potential
for broadening the scope for opportunities to reduce flood risk and put the more vulnerable
development in lower flood risk areas.

At the local level the Sequential Test should be applied to the whole LPA area, as there may be
lower risk areas which are unsustainable for development in other ways.

For individual planning applications where there has been no Sequential Testing of the
allocations in the LDD, the area to apply the Sequential Test will be defined by local
circumstances relating to the catchment area for the development. For some development
this is clear, for example, a school, hospital or doctor’s surgery. For others it may be identified
from other local plan policies such as the need for affordable housing within a town centre,
or that a specific area had been identified for regeneration. For example, where there are large
areas in Flood Zones 2 and 3, and development is needed in those areas to sustain the
existing community, sites outside them would not be reasonable alternatives. For nationally
or regionally important infrastructure the area of search to which the Sequential Test could
be applied will be wider than the LPA boundary, and could extend to several regions. In all
cases the developer must justify with evidence to the LPA what area of search has been used
when making the application. This will allow the LPA to undertake the Sequential Test as
part of considering the application.

Applying the Sequential Test at the local planning level

A LPA allocating land for development must demonstrate that it has considered the range of
possible options in conjunction with the flood zone information from the SFRA and
vulnerability of development and applied the Sequential Test, and where necessary the
Exception Test, in the site allocation process (see figure 4.1). Evidence should be provided
through the Sustainability Appraisal process.
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Case study

How the SFRA has been used in applying the Sequential Test in the London Borough
of Hounslow

The London Borough of Hounslow’s Level 1 and 2 SFRA covers all sources of flooding and
provides the information to apply the Sequential Test rigorously when considering development in
areas at risk of flooding.

The SFRA was used to assess the level of flood risk at proposed sites in the Brentford Area Action
Plan. Information from the SFRA led to three sites being omitted and a further three examined in
detail to determine what criteria would be needed to pass the Exception Test. For example,
criteria for reducing flood risk were to reduce the building footprint, set the development back
from the river to make space for water and ensuring the development was ‘safe’. Residential
development was located in areas at least risk of flooding within the site and the ‘less vulnerable’
uses in the higher flood risk areas. Informed by the Level 2 SFRA, the decision on whether to
allocate the sites was then taken as part of the Sustainability Appraisal of the Plan (see Appendix
E Brentford Preferred Options — Flooding Sequential Test and Exceptions Test).

ol Stag
|

Cou

EER mesm Soposes Sihes
Local Foadng

Zonw I Mediur Prozabilty ] o ]
Zo: 33 Hgn Srodazity i
7 Zone 33 Covale Crange
S Sow 2t g Rk ir Breacr 29
B 2o 30 Fusctional Fosseptain -

Courtesy of the London Borough of Hounslow & Jacobs

Web address for LB of Hounslow SFRA documents
www.hounslow.gov.uk/strategic_flood_risk_assessment.pdf
http://Awww.hounslow.gov.uk/baap_sfra.pdf
http:/Awww.hounslow.gov.uk/brentford_area_sustainability_appraisal.pdf
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Planning Policy Statement 3 Housing (Communities and Local Government, 2006) sets out a
local plan-led approach to housing. However, there will be circumstances where applications
are brought forward for housing on sites not identified in plans. In such circumstances, LPAs
will need to apply the Sequential Test for flood risk (see paragraphs 4.30 to 4.32).

Case study

Herefordshire Council: An example of applying the Sequential Test in absence of a SFRA

In the absence of a SFRA, Herefordshire Council undertook a simplified assessment of flood risk
using only the Environment Agency Flood Map, knowing that without an SFRA there would be a
less robust and accurate evidence base to inform the LDD and a greater uncertainty at the
planning application stage, as some allocations may not be fulfilled if the site-specific Flood Risk
Assessments (FRAs) found them to be unacceptable. A tabulated five-stage approach was used to
allocate housing and employment sites. The first stage identified the potential development area.
Stages 2 to 4 addressed considerations with regards to:

e flood zone (such as reference to the Environment Agency Flood Map, pre-development state of
the site and access during floods);

e planning (such as public transport and environmental designations); and
e site characteristics (such as existing use, proportion of site affected and existing flood defence).

Stage 5 assessed the suitability of each allocation looking at the potential for flood risk and
whether there were overriding factors that made it appropriate to allocate the site. A developer at
the planning application stage would then carry out a FRA.

Tanyard Lane was one of the sites considered. It is a greenfield allocation for 150 residential
dwellings. Zone 3b overlaps the southern boundary of the site where the land is level. However,
the majority of the site slopes sufficiently to be classified in Zones 1 and 2. It was determined that
the development brief should ensure residential development is located in Flood Zones 1 and 2
and any new open space provision and landscaping is concentrated within Zone 3b. The
allocation was included within the LDD, with the requirement that a FRA be prepared by the
developer.
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Figure 4.1 Application of the Sequential Test at the Local level for LDD

preparation

Strategically START HERE
review need Can development be allocated

for in Zone 12 (Level 1 SFRA)! Sequential Test
development —p—| Yes [P passed

A

NN

Where are the available sites
in Zone 2? (Level 2 SFRA)-can
development be allocated >
within them? (lowest risk
areas first) (Tables D1 and D2)

Exception Test if
Yes P 'highly vulnerable’

“[z

Where are the lowest risk
available sites in Zone 3? Allocate, subject
- can development be allocated - Yes [ to Exception Test
within them? (Table D3)
(Tables D1 and D2)

<

Is development appropriate
and permissible in remaining >
areas?
(Tables D1, D2 and D3)

Allocate, subject
Yes P to Exception Test
(Table D3)

E

No

Note

1 Other sources of flooding need to be considered in Flood Zone 1

Until SFRAs have been completed there will be a period where LPAs may not have been able
to sequentially test existing allocations. Existing allocations will need to be reassessed
through Sequential Testing which will be informed by a SFRA when LDDs are reviewed. If
LDDs are reviewed and no evidence is provided that flood risk has been taken into account
through the Sustainability Appraisal process the plan could be deemed to be unsound. It is
not expected that LPAs should revisit existing allocations until their LDDs are reviewed.
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Applying the Sequential Test for individual planning applications

Planning applications should be determined in accordance with development plan policies.
Where plans and policies have been sequentially tested using evidence from SFRAs the
application should be relatively straight forward. The site-specific FRA will show how the
proposal meets the requirements of PPS25 and the plan policies.

Where applications are brought forward on sites not allocated in the plan, LPAs should
consider the flood risk implications of the proposal, including applying the Sequential Test.

Where a site has not yet been sequentially tested in the LDD, the Sequential Test will need to
be applied at the individual site level. In these cases the developer will need to provide
evidence to the LPA that there are no other reasonably available sites where the development
could be located. The LPA applies the Sequential Test to the application. If the proposed
development is needed for wider sustainable development reasons in flood risk areas it must
then satisfy the three criteria of the Exception Test, set out in PPS25 (annex D, paragraph
D9), to ensure that the development would be safe for its occupants, and would not increase
flood risk.

Another instance when the Sequential Test will need to be applied to individual planning
applications is where the use of the site being proposed is not in accordance with LDD
allocations and policies. For example, if housing is proposed on a site allocated for less
vulnerable industrial uses.

It is the responsibility of the developer to assemble the evidence for their application to allow
the LPA’s planning officer to carry out the Sequential Test. This is likely to include evidence:

on the flood risk to the site. (The starting point for this will be the Environment Agency’s
Flood Map. It should be borne in mind that this map does not cover all sources of flooding
such as surface water flooding or groundwater flooding. If a SFRA has been produced this
should build on the Environment Agency Flood Map and include flooding from all sources.
Site-specific FRAs may also be available from previous applications made);

+ on the availability of ‘reasonably available’ (suitable developable and deliverable) sites in
the relevant area with a lower flood risk that could be used for the development;

+ the vulnerability classification of the development, bearing in mind that a mixed use
development could contain various vulnerabilities (table D.2. of PPS25);

+ if it is likely that the Exception Test will need to be applied, evidence to show that wider
sustainability benefits to the community outweighs the flood risk; and

+ that the development is safe and residual flood risk can be overcome to the satisfaction of
the Environment Agency and other stakeholders.
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Developers seeking to develop in flood risk areas should undertake pre-application
discussions with the LPA, Environment Agency and other relevant stakeholders to scope out
the availability of other sites that would meet the functional requirements of the application,
and what evidence will be needed to show that consideration has been given to alternative
locations in lower risk areas, so that the LPA can apply the Sequential Test.

The Sequential Test will show whether there are any reasonably available sites for the type
and scale of proposed development in a lower flood risk zone or at a lower flood risk than the
application site.

‘Reasonably available’ alternative sites can be identified from evidence based documents
which feed into the development of the LDDs e.g. Strategic Housing Land Availability
Assessments required by PPS3.

As the process of RFRAs/SFRAs is completed and LDDs are reviewed applying the Sequential
Test, the need to apply the Sequential Test at the planning application level will reduce.
However, there will still be instances where the Sequential Test will need to be applied at the
planning application stage e.g. where windfall sites are not in accordance with LDD plans
and polices.

The EA and stakeholders will work together on the application of the Sequential Test.
Windfall Sites

Any proposal for development on a ‘windfall’ site will by definition differ to a site allocated in
a development plan that has been sequentially tested.

LPAs should, through the completion of SFRAs, develop policies in their LDDs on how
windfall sites should be treated in flood risk terms. Through the Sequential Test, LPAs should
identify areas where windfall development would be constituted as appropriate development
i.e. defining the type of windfall development which would be acceptable in certain flood risk
areas and what the broad criteria should be for submitting a planning application under
these circumstances. In planning for housing, PPS3 explains that LPAs should not make
allowances for windfalls in plans for the first 10 years of land supply, unless they can
demonstrate genuine local circumstances that prevent specific sites being identified. Windfall
sites should be subject to the same consideration of flood risk as other housing development.

The Sequential Test should be applied to windfall sites, unless the area in which they occur
has been sequentially tested on the basis of a SFRA. Where the Sequential Test has not been
applied to the area, proposals will need to be dealt with on an individual site basis and the
developer will need to provide evidence to the LPA that they have adequately considered
other reasonably available sites. This will involve considering windfall sites against other sites
allocated as suitable for housing in plans.


http://www.communities.gov.uk/planningandbuilding/planning/planningpolicyguidance/planningpolicystatements/planningpolicystatements/pps3/�
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Applying the Sequential Test to areas requiring redevelopment or
regeneration

PPS25 requires the application of the Sequential Test to all planning applications in flood
risk areas, including those on previously developed land, unless the area or site has already
been allocated through a Sequential Test informed by a SFRA.

Where redevelopment is required to maintain the sustainability of the local community, the
LPA should consider flood risk at the earliest stage in formulating a redevelopment strategy.
This strategic approach should create opportunities to reduce flood risk to the community.
For example, there may be opportunities to locate the higher vulnerability class uses (table
D.2. PPS25) to areas of the lowest flood risk. There should be opportunities to build in
increased flood storage, flood flow routes and sustainable drainage elements at the early
stages of planning for redevelopment.

Where redevelopment is ongoing as part of an existing regeneration strategy in Flood Zones
2 or 3, it has to be accepted that the redevelopment cannot go anywhere else, as there are no
other reasonably available sites (this will still need to be set out clearly in the FRA).
Regeneration should not be halted or compromised when a scheme is already partially
complete. The applicant will need to show that the three parts of the Exception Test are
passed. As the site is part of a regeneration strategy it is very likely that it will pass the first
two parts of the Exception Test, i.e. the development is required for sustainability reasons and
is more than likely to be on previously developed land. The developer still needs to satisfy the
final part of the Exception Test, that the development will be safe and will not increase flood
risk elsewhere. Evidence should be provided in the FRA that all three parts of the Exception
Test have been considered. Depending on how far the regeneration strategy has developed
there may still be opportunities through design and layout to minimise flood risk and where
possible reduce it. The FRA should show that opportunities to substitute lower vulnerability
uses in higher risk areas and place housing development in lower risk areas have been taken
wherever possible.

Redevelopment of an existing single property

Where an individual proposes to redevelop their property in an existing flood risk area the
consideration of alternative sites is not likely to be a realistic option. The planning applicant
should state why there is no alternative available to them to develop. If the site is large
enough there may be options to relocate the development to parts of the site at lower risk.
However, the applicant will need to show how the development passes the Exception Test.
This will show how the development has been made safe through design and flood resistant
and resilient construction and that it does not increase flood risk elsewhere. For example, an
existing bungalow could be replaced with a building having living accommodation on the
first floor (above predicted flood levels) to reduce the risk to the residents.
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It is important that where redevelopment would create additional dwellings then it will need
to be considered according to the increased vulnerability that would be created as a result. It
would be reasonable for an LPA to require an applicant to assess alternative sites through
application of the Sequential Test.

Change of use

PPS25 states in paragraph D15 that change of use should not be subject to the sequential and
exception tests but will still need to meet the requirements of a site-specific flood risk assessment.
LPAs when formulating LDDs should bear in mind that change in use may involve an
increase in flood risk if the vulnerability classification of the development is changed, as
reflected in table D.2 of PPS25. For example, a change of use from industrial use to
residential use will increase the vulnerability classification from less vulnerable to more
vulnerable. The LPA should consider when formulating LDD policy, what changes of use will
be acceptable taking into account the findings of the SFRA. This is likely to depend on
whether developments can be designed to be safe (see paragraph 4.48 onwards) and that
there is safe access and egress.

At the planning application stage, the developer will need to show in the FRA that future
users of the development will not be placed in danger from flood hazards throughout the
lifetime of the development. Depending on the risk, mitigation measures may be needed. It is
for the applicant to show that the change of use meets the objectives of PPS25 policy.

THE EXCEPTION TEST

Application of the Sequential Test should ensure that more vulnerable property types, such
as residential housing (see table D.2 of PPS25), will not be allocated to areas at high risk of
flooding. In exceptional circumstances, there may be valid reasons for a development type
which is not compatible with the level of flood risk at a particular site to be considered. In
these circumstances the LPA or developer must demonstrate that the development passes all
elements of the Exception Test. The Exception Test should only be applied following
application of the Sequential Test (paragraph D10, PPS25). There are three parts, (paragraph
D9 of PPS25) all of which must be fulfilled before the Exception Test can be passed.

In particular, when considering the allocation of sites in Flood Zone 3, the LPA should
consider whether it is likely that any development could be designed to be safe from flooding
in a manner which does not increase flood risk elsewhere. The need to design developments
to appropriately manage flood risk can have significant impacts on the visual appearance,
cost and viability of developments. It is, therefore, crucial that the potential feasibility of
providing flood risk management measures is considered in broad terms when allocating
sites in flood risk areas (see chapter 6 for further guidance on design issues).
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Planning applications that are submitted as windfall sites where the Sequential Test has
already been applied satisfactorily will also be subject to the Exception Test in the
circumstances set out in Table D.1 in PPS25. When applying the Exception Test for planning
applications the developer is expected to demonstrate evidence that will allow the LPA to
decide whether the application delivers wider sustainability benefits that outweigh the flood
risk implications of developing a site. To help assist in the application of the Exception Test to
these sites, LPAs are advised to create a series of locally targeted sustainability checklists,
based on the objectives of their LDD Sustainability Appraisal framework (Appendix 9
Sustainability Appraisal of RSSs and LDDs (ODPM, 2005). In the absence of a Sustainability
Appraisal (SA), the checklists should reflect the Government’s sustainability strategy.

Figure 4.2 Application of the Exception Test

<
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Has the Sequential Test -
. ’- p| Do the Sequential Test.
been applied? m Exceptci]on test
v cannot be passed
Yes
v Appropriate
Is the Exception Test development can be
required? (Table D3 —» No [—W ?Tlg%ﬁgze&oerzezg(mlDt;ed
in PPS25) v PPS25 Annex D)
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\ 4
Are all three criteria __»| No || Development cannot be
satisfied? (Para. D9, PPS25) allocated or permitted
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Development can be
allocated or permitted



http://www.communities.gov.uk/publications/planningandbuilding/sustainabilityappraisal�

4.43

4.44

4.45

4.46

4.47

4.48

PLANNING POLICY STATEMENT 25 PRACTICE GUIDE | The Sequential and Exception Tests 79

Exception Test, Part a): wider sustainable benefits

If a potential site allocation or a planning application fails to score positively against the aims
and objectives of the SA or LDD policy respectively, the local planning authority (LPA)
should consider whether the use of planning conditions and/or Section 106 agreements
could make it do so. Where this is not possible, part a) of the Exception Test has not been
satisfied and the allocation/planning permission should be refused.

In the absence of a SA, the developer/LPA will have to provide a reasoned justification
detailing how the planning application provides wider sustainability benefits to the
community that outweigh flood risk. LPAs may consider the use of a sustainability checklist
for this purpose.

Exception Test, Part b): previously developed land

PPS3 provides guidance on part b) of the test.

Exception Test, Part c): safe development

It is the responsibility of the developer to prepare a comprehensive flood risk management
strategy for the site to ensure the site is safe, covering:

* the design of any flood defence infrastructure;

* access and egress;

+ operation and maintenance;

+ design of development to manage and reduce flood risk wherever possible;
* resident awareness;

+ flood warning; and

+ evacuation procedures and funding arrangements.

What is safe?

Consideration of health and safety issues should be a fundamental aspect of the design and
construction of new developments, and developers must comply with the Construction
(Design and Management) Regulations 2007. The design, construction, operation and
maintenance of new developments must comply with all relevant health and safety
legislation, and these issues should be considered as part of a FRA.

PPS25 (paragraph 5) requires that where development is permitted in flood risk areas that it
is safe, for the lifetime of the development (paragraph 2), taking into account climate change.
New developments should be designed and constructed such that the health, safety and


http://www.opsi.gov.uk/si/si2007/pdf/uksi_20070320_en.pdf�
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welfare of people are appropriately managed. This is of particular relevance to developments
which require the application of the Exception Test.

There are a number of ways that a new development can be made safe by:
+ avoiding flood risk by not developing in areas at risk from floods;

+ substituting higher vulnerability land uses for lower vulnerability uses in higher flood risk
locations and locating higher vulnerability uses in areas of lower risk on a strategic scale,
or on a site basis;

+ providing adequate flood risk management infrastructure which will be maintained for
the lifetime of the development; and

+ mitigating the potential impacts of flooding through design and resilient construction.

Wider safety issues need to be considered at the strategic level. If infrastructure fails then
people may not be able to stay in their homes and will have to be moved. Flood warnings and
evacuation issues therefore need to be factored into design.

When considering safety, specific local circumstances need to be taken into account,
including:

+ the characteristics of a possible flood event, e.g. the type and source of flooding and
frequency, depth, velocity and speed of onset;

+ the safety of people connected with the development. This should cover both the safety of
people within the building if it floods and also the safety of people in adjacent areas. This
includes the ability to safely access and exit the building and the ability of the emergency
services to evacuate or rescue people;

+ the structural safety of the building; and

+ the impact of a flood on the service provided by the development, e.g. water, electricity
and fuel supplies.

However, planning should seek to ensure that communities are sustainable and that certain
sections of society are not unnecessarily excluded, such as the elderly and those with mobility
issues. For example, planners may need to prioritise thinking on the location and design
issues to make these developments safe. The sequential approach should be used to identify
areas of lowest risk for residential care homes where there are extensive areas in Flood Zone 3.

Access and egress

PPS25 requires that, where important to the overall safety of a proposed development, safe
access and escape is available to and from new developments in flood risk areas (paragraph 8
of PPS25). This is likely to be part of a requirement to pass the Exception Test. Where access
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and egress is a potential issue this should be discussed with the LPA and Environment
Agency at the earliest stage, as this can affect the overall design of the development. It can be
difficult to ‘design in’ satisfactory access routes retrospectively. Access considerations should
include the voluntary and free movement of people during a flood, as well as the potential
for evacuation and rescue by the emergency services during more severe conditions.

Access routes should allow occupants to safely access and exit their dwellings in design flood
conditions. Vehicular access to allow the emergency services to safely reach the development
during design flood conditions will also normally be required.

Wherever possible, safe access routes should be provided that are located above design flood
levels. Where this is not possible, limited depths of flooding may be appropriate, provided
that the proposed access is designed with appropriate signage etc., to make it safe. The
acceptable flood depth for safe access will vary depending on flood velocities and the risk of
debris within the flood water.

Developers should ensure that appropriate evacuation and flood response procedures are in
place to manage the residual risk associated with an extreme flood event. This will also need
to be considered in locations where there is a residual risk of flooding due to the presence of
defences (see chapter 7).

If evacuation routes are not immediately obvious they should be signposted, and these signs
will need to be maintained.

In some exceptional cases, developments or redevelopments will be proposed where the
building remains safe, but safe access cannot be guaranteed during a flood. In these cases the
potential implications of this should be considered when assessing the acceptability of the
proposals, including the:

+ probability of flooding;

+ expected flood hazard;

+ likelihood of occupancy during flooding;
+ acceptability of disruption;

+ availability of safe refuge;

+ potential for the provision of key services (e.g. water, electricity, telecommunications);
and

+ expected duration of inundation.

An important consideration for access and egress is that it must be designed to be functional
for the design life of the development. Therefore, such innovative approaches as helicopter
evacuation are not acceptable as there is no guarantee that they can operate at all times of day
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or night, or under all weather conditions, and may not be functional over the design life
span.

FD2320/TR2 (Flood Risk Assessment Guidance for New Development Phase 2) provides in
table 13.1 useful guidance on the danger to people for different combinations of depth and
velocity. This builds upon research in FD2321/TR1 (Flood Risk to People) taking account of
debris present in flood water in urban situations.

Design issues are dealt with in chapter 6.

FLOOD RISK VULNERABILITY CLASSIFICATIONS

As certain types of development and the people who use and live in them are more at risk
from flooding than others, PPS25 links the probability of flooding to the vulnerability of
types of development (PPS25 paragraph 17 and annex D, table D.2).

Table D.2 divides the vulnerability of development into five broad categories (essential
infrastructure, highly vulnerable, more vulnerable, less vulnerable and water compatible
development) which reflect the level of risk to users. This takes account of both the type of
development and also the vulnerability of its users (children, the elderly and people with
mobility problems may have more difficulty escaping from fast flowing water). By using table
D.2 (PPS25) in conjunction with table D.1 (PPS25) the vulnerability of development is
considered as part of the sequential approach.

Where a land use is not specifically referred to in table D.2, it should be allocated to the most
appropriate vulnerability classification based on comparison with the characteristics of other
uses in the table, informed by consideration of the risks from flooding.

Defra and the Environment Agency R & D Document ‘Flood Risk Assessment Guidance for
New Development’ FD2320 provides guidance on this topic area. Ultimately, it is the
responsibility of the planning authorities to decide what level of risk is acceptable.

In the following sections clarification is given on how to deal with applying the Sequential
Test and Exception Test to certain uses.

Emergency services facilities

Police, fire and ambulance stations and hospitals need to be located within their catchment
even where it may be at high risk of flooding. Overall risk to life may be greater than the risk
from floods if response times for emergency services are longer. Table D.2 in PPS25
recognises that there is a balance needed between preventing emergency services’ control
systems and equipment being disabled in a flood, whilst providing emergency service cover
to existing communities already located in flood risk zones. The flooding in Carlisle (2005)
and Hull (2007) illustrated the impacts of emergency services that could not operate at times
of flooding. It is therefore important that emergency services have clear strategies to manage


http://www.defra.gov.uk/science/Project_Data/DocumentLibrary/FD2320/FD2320_3364_TRP.pdf�
http://www.defra.gov.uk/science/Project_Data/DocumentLibrary/FD2320/FD2320_3364_TRP.pdf�
http://www.rpaltd.co.uk/documents/j429-riskstopeopleph2-report.pdf�
http://www.defra.gov.uk/science/Project_Data/DocumentLibrary/FD2320/FD2320_3364_TRP.pdf�
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their operability during a flooding event. Flood risk should be a key consideration to the
location of emergency service provision. Emergency services can be located in flood risk
areas providing the premises they occupy are not required to be operational during flood
events. If facilities are identified as needing to be operational during flood events they should
be classified as ‘highly vulnerable’ and located outside Flood Zones 3a and 3b.

Water compatible development

Some development which is ‘water compatible’ may need to include elements of other
vulnerability classifications in order to operate, e.g. Ministry of Defence installations which
may require some element of accommodation to be operational. However, the development
still needs to be designed to ensure the safety of occupants, with evacuation procedures
clearly defined. It must not increase flood risk to others or affect the functionality of the
floodplain.

Basements

Basements are defined as self-contained, with no free internal access upstairs in an event of
flood water coming down outside access routes.

Basement dwellings are defined as ‘highly vulnerable’ in table D.2 of PPS25 because they are
particularly vulnerable to all forms of flooding. The summer 2007 floods showed that surface
water flooding can pose a serious risk to users of basements, but other forms of flooding,
such as groundwater flooding, can be equally dangerous. Basements are at high risk because
they are likely to flood first, inundate rapidly, and escape may be difficult, particularly for
people with mobility impairments. If basements flood there is not only the risk of damage to
the property but also a risk to life. Resilient design may also be difficult to implement, for
example, locating a useable electricity supply above predicted flood levels.

Where there is high development pressure for new basements or conversion of basements to
living accommodation, LPAs should, as informed by the outcomes of the SFRA, formulate
policy towards basement development. This could be done by preparing a supplementary
planning document on subterranean development. If a SFRA highlights that there are
surface water flooding issues which requires major investment which will not be carried out
in the short-term, a precautionary approach should be applied.

Basement development should only be permitted in areas at flood risk if it passes the
Exception Test, so the basement will be safe. A basement should have unrestricted access to
an upper level that people can escape to at all times. However, it should not create new
pathways for flood water to existing residents.
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Critical infrastructure

Critical infrastructure such as electricity substations and water treatment works that have to
be in flood risk areas, should be designed to remain operational during floods.

Tank storage facilities

Planners should have regard to the need to locate some bulk storage facilities such as oil
products and chemical substances which require Hazardous Substances Consent next to port
facilities.

Table D.2 (PPS25) classifies strategic utility infrastructure as ‘Essential Infrastructure’. This
means that on the basis of table D.3 (PPS25) which aligns flood zone compatibility with
flood risk vulnerability, if the Sequential Test is applied and the Exception Test is passed this
infrastructure can be built in Flood Zones 3a and 3b. Table D.2 classifies installations
requiring Hazardous Substances Consent as ‘highly vulnerable’. Table D.3 shows that this
type of development is incompatible with Flood Zones 3a and 3b.

Where there is a need to co-locate this type of development with port facilities, such as
wharves and existing infrastructure, then this type of facility will need to be classified as
‘Essential Infrastructure’. To be considered as ‘Essential Infrastructure’ the Sequential Test
must show that there are no other reasonably available sites in areas of lower flood risk on
which they could be located and still provide the functions and operational requirements
they are intended to provide. This should be applied to a wide area, possibly across several
regions, or nationwide for highly specialised facilities. The Exception Test would then need to
be passed with evidence provided that the need for the development outweighs the flood
risk; that they would remain operational and safe at times of flood and would not increase
flood risk, and would not impede water flows. The development must satisfy these tests in
order to be permitted.

The need for location at a port must also be demonstrated, including an explanation of why a
development cannot be located remotely, in a site of lower flood risk. If it is shown that there
is no need for co-location with other facilities, such installations should be treated as ‘highly
vulnerable’.

FUNCTIONAL FLOODPLAIN

PPS25 (annex D table D.1) defines functional floodplain as Flood Zone 3b. The key part of
the definition is:

land where water has to flow or be stored in times of flood.

The functional floodplain includes water conveyance routes and flood storage areas
(sometimes referred to as washlands).
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LPAs should identify areas of functional floodplain in their SFRAs in discussion with the
Environment Agency. A functional floodplain is a very important planning tool in making
space for flood waters when flooding occurs. Table D.1 in PPS25 details the limited types of
development that are acceptable in Flood Zone 3b and generally development should be
directed away from these areas. This should be done on a river catchment and coastal cell
basis using the Environment Agency’s Catchment Flood Management Plans and Shoreline
Management Plans. Where a SFRA has not been completed, the functional floodplain should
be defined through collaborative discussion between the developer, LPA and Environment
Agency.

The definition in PPS25 allows flexibility to make allowance for local circumstances and
should not be defined on rigid probability parameters. Areas which would naturally flood
with an annual exceedence probability of 1 in 20 (5 per cent) or greater, but which are
prevented from doing so by existing infrastructure or solid buildings, will not normally be
defined as functional floodplain.

Developed areas are not generally part of the functional floodplain. Only water compatible
and essential infrastructure (the latter requiring the Exception Test to be passed) are
considered suitable development types in the functional floodplain.

However, PPS25 does not differentiate between developed and undeveloped areas. This is
because some developed areas may still provide an important flood storage and conveyance
function, such as a car park that has been designed to flood periodically to preserve flood
storage volumes at a riverside commercial development. Roads and other linear spaces can
act as flow routes and the functionality of such areas should be considered when defining
Flood Zones 3a and 3b, taking into account strategic flood risk management policies.

The functional floodplain may also include areas intended to provide transmission and
storage of water from other sources of flooding (e.g. surface water).

The area defined as functional floodplain should take into account the effects of defences and
other flood risk management infrastructure.

There may be opportunities to reinstate areas which can operate as functional floodplain.
Previously developed land adjacent to water courses may provide opportunities to
incorporate space for flood water to reduce flood risk to new and existing development.
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Managing surface water

FLOOD RISK MANAGEMENT HIERARCHY

Step 1 Step 2 Step 3 Step 4 Step 5
Assess Avoid Substitute Control Mitigate
Appropriate —9| Apply the —»| Applythe | e.g. SUDS, | e.g.Flood
flood risk Sequential Sequential design, resilient
assessment approach Test at site flood construction
level defences

INTRODUCTION

The purpose of this chapter is to explain the importance of taking surface water management
into account when assessing flood risk and planning new development and what the
planning system can do by encouraging the use of sustainable drainage systems (SUDS) and
developing surface water management plans. This will ensure that surface water
management is better understood and embedded in planning decisions at all levels of the
planning process.

Surface water flooding frequently develops quickly and is difficult to predict. It occurs when
natural and man-made drainage systems have insufficient capacity to deal with the volume
of rainfall. The critical factors for surface water flooding are the volume of rainfall, its
intensity, where it falls and the permeability of the surface it falls onto. In urban areas sudden
and intense rainfall cannot drain away as quickly as it can in rural areas where vegetation and
soil can slow down the process of run-off. Around two-thirds of the flooding in summer
2007 was due to surface water (Environment Agency, 2007).

With climate change predicting more frequent short-duration, high intensity rainfall and
more frequent periods of long-duration rainfall, surface water flooding is likely to be an
increasing problem. Conventional surface water drainage uses underground piped systems
designed to remove surface water from a site as quickly as possible. This may result in
flooding problems downstream and reduce natural recharge of groundwater levels. Such
systems may also create a direct pathway for pollutants from urban areas to pass into
watercourses and groundwater.
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THE ROLE OF THE PLANNING SYSTEM IN SURFACE WATER MANAGEMENT

The Government’s Water Strategy Future Water (Defra, 2008) and the requirements of the
Water Framework Directive require a more sustainable approach to drainage to reduce flood
risk, manage water quality and provide integrated amenity benefits. Spatial planning can
have a major role in delivering a more sustainable surface water management approach
through implementing surface water management strategies and promoting partnerships
between those responsible for managing surface water.

Surface water management is currently under review and the outcome of the Future Water
consultations will have an impact on how surface water management is dealt with in the
future. This practice guide aims to reflect this general direction of travel.

PPS25 (annex F) requires that flood risk assessments take account of all types of flooding,
including surface water flooding. This includes development sites in Flood Zone 1, which
could have implications for downstream flooding due to increased run-off, as well as the
effects of surface water run-off within the site itself.

Surface water is a developing area of flood risk management and is an important
consideration in all of the first four steps of the flood risk management hierarchy.

Assess — risks associated with surface water through RFRA, SFRA and FRA.

Avoid — risks from surface water by controlling water at source (SUDS) and locating
development away from risk areas.

Substitute  — apply the sequential approach to locate more vulnerable development in
lowest risk areas.

Control — use SUDS and implement Surface Water Management Plans to manage and
reduce risk.

For new developments, the best way of avoiding and managing surface water flooding if the
development cannot be located away from the flood risk area is to control the water at source
through sustainable drainage systems (SUDS).

MANAGING SURFACE WATER AT SOURCE: SUSTAINABLE DRAINAGE
SYSTEMS

Sustainable drainage systems (SUDS) are a sequence of management practices and control
structures designed to drain surface water in a more sustainable fashion than some
conventional techniques.

SUDS help adaptation to climate change and deliver EU Water Framework Directive
objectives for improving water quality. This is reflected in the Government’s Making Space for
Water and Water Strategy.


http://www.defra.gov.uk/environment/water/strategy�
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SUDS aim to mimic natural drainage. SUDS can achieve multiple objectives such as
removing pollutants from urban run-off at source, controlling surface water run-off from
developments, ensuring that flood risk does not increase further downstream and combining
water management with green space which can increase amenity and biodiversity value.

SUDS aim to reduce the amount and rate of water flow by a combination of:

+ infiltration into the ground;

+ holding water in storage areas; and

+ slowing down the movement of water.

Figure 5.1 Suitability of SUDS techniques to achieve these aims

Aim

Techniques

Infiltration to
reduce run-off

Holding water in
storage areas

Slowing down the
movement of water

Green roofs

Permeable paving

Rainwater harvesting

Swales

Detention basins

Ponds

Wetlands
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Figure 5.2 lllustration of various sustainable drainage techniques
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(Source: CIRIA)

To realise the greatest improvement in water quality and flood risk management these
components should be used in combination, often referred to as the SUDS Management
Train. (http://www.ciria.org/suds/suds_management_train.htm)

ROLE AND RESPONSIBILITIES OF PLANNING BODIES/AUTHORITIES

PPS1; Delivering sustainable development and PPS25 (paragraphs 8 and F8) require regional
planning bodies (RPBs) and local planning authorities (LPAs) to promote SUDS.

RSSs should include specific policies to encourage sustainable drainage practices. RFRAs
should include a broad-scale consideration of surface water management, focusing on
regionally-significant issues. This could include areas which have suffered from surface water
flooding or potentially could do so as identified in SFRAs.

The LPAs’ SFRA should identify surface water drainage issues and the types of measure (in a
Surface Water Management Plan if needed) which may be appropriate to manage them,
taking account of location, site opportunities, constraints and geology. LPAs should
encourage sustainable drainage practices in their LDDs. Priority should be given to the use of
SUDS and where they are not deemed appropriate, justification should be given for not using
them. LPAs can develop supplementary planning documents that set out the principles of
SUDS and provide guidance on how they would expect to see sustainable drainage
accommodated in a development (e.g. Gloucester City Council).


http://www.gloucester.gov.uk/spg�
http://www.communities.gov.uk/publications/planningandbuilding/planningpolicystatement1�
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ROLE AND RESPONSIBILITIES OF DEVELOPERS

Developers should consider surface water management alongside other flood risk issues
when selecting sites for development.

Developer considerations of when to use SUDS

A range of SUDS options is described in annex F of PPS25. Not all will be appropriate for
individual development sites. However, a sustainable drainage approach should be possible

Case study

Met Office Relocation, Exeter - an example of the incorporation of a range of
sustainable drainage measures into a new development

The new Meteorological Office building is located on a greenfield site on the edge of Exeter.
Surface water management measures were required to drain the site whilst maintaining run-off
rates at greenfield run-off rates.

Surface water management
was achieved through the use
of a combination of permeable
paved areas, filter drains,
swales, traditional piped
drainage systems, detention
basins and balancing ponds.
Extreme event green corridors
were provided to route
exceedence flood waters away
from the buildings. Water from
the balancing ponds is extracted
for use in toilet flushing.

Right: Balancing pond outside
Met Office, (image courtesy of
Arup).

on almost every site. Which SUDS are applicable will be dependant on the local
opportunities and constraints offered by a site, informed by the SFRA.

A broad overview of the SUDS philosophy and which techniques are appropriate under
different circumstances is provided in CIRIA publication C609, SUDS — hydraulic structural
and water quality advice, 2004. CIRIA publication C697, The SUDS Manual (2007) provides
further detailed information.


http://www.ciria.org.uk/acatalog/C697.html�
http://www.ciria.org.uk/acatalog/C609.html�
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To get the most benefit from SUDS they must be considered as early as possible in the
planning process and over as wide an area as possible. When assessing the use of SUDS there
are particular issues which need to be considered.

Land take

Some SUDS techniques require significant land take. However, techniques such as green
roofs and permeable pavements can be used in high-density urban developments and make a
significant contribution to attenuating surface water run-off without needing more space
than conventional roofing and paving materials. There may also be opportunities to make
dual use of green space areas within the development, combining water storage with amenity
areas and biodiversity e.g. (Manor Park, Sheffield). HR Wallingford’s Use of SUDS in high
density developments looks at which SUDS methods are most effective for a limited area. To
ensure space can be provided for SUDS, it is essential that there is early consideration at the
overall concept stage. LPAs will need to make allowance for SUDS features when considering
site densities. Developers, particularly when undertaking master plans for developments, will
need to allow for sufficient land for SUDS features, as it is more difficult and costly to
incorporate these once detailed design is underway.

Health and safety

The design and construction of all drainage systems, including SUDS, must comply with the
Construction (Design and Management) Regulations 2007. SUDS (like other conventional
systems) must also comply with health and safety legislation.

Risks of SUDS to public safety can be managed and reduced with careful design. Ponds with
shallow side slopes, shallow shelving edges and strategically placed barrier vegetation are at
least as safe as many other watercourses, ponds and lakes that are unfenced in parks and
similar locations. Features such as swales and porous surfaces present no more risk than
more regular landscaping.

The developer will need to carry out a safety audit or risk assessment of any SUDS scheme
early in the process to design out risks to workers and the public.

Adoption and maintenance

When planning SUDS, it is important for developers to design for maintenance, so that
SUDS continue to function over time. Poorly maintained SUDS could increase flood risk
rather than reduce it.

Defra’s Future Water consultation on Improving Surface Water Drainage (2008) recognises
that adoption and maintenance remains a key barrier to overcome in gaining widespread
implementation of SUDS. It offers three options for determining who might take
responsibility for adoption and maintenance: Local Planning Authorities, Sewerage


http://www.defra.gov.uk/corporate/consult/water-drainage/index.htm
http://www.defra.gov.uk/environment/water/strategy�
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http://books.hrwallingford.co.uk/acatalog/drainagepage1.html#aisbn_200860179001�
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Undertakers or Specialist SUDS undertakers or companies. This consultation also aims to
identify the mechanisms needed to ensure that SUDS can be delivered.

Existing legislation, such as Section 38 of the Highways Act, 1980 and Section 106 of the
Town and Country Planning Act, 1990 can provide a mechanism for SUDS adoption. Early
consultation with the relevant stakeholders is needed to establish and agree responsibilities
for long-term maintenance.

The National SUDS Working Group (NSWG) comprising central government, local
government, regulators, non-Governmental Organisations (NGOs) and the construction
and water industries has been established to promote the widespread use of SUDS in
England and Wales (http://www.ciria.org/suds/icop.htm). The NSWG has developed an
Interim Code of Practice for SUDS (NSWG, 2004) to address problems of SUDS adoption.
This code of practice is complemented by CIRIA publication C625 Model agreements for
SUDS. Model agreements produced are outlined in figure 5.3.

Figure 5.3 Model agreements for use with the Interim Code of Practice for SUDS

Reference Title and description

ICoP SUDS MA1 | Planning obligation - incorporating SUDS provisions

Implementation and maintenance of SUDS either as a planning obligation under
Section 106 of the Town and Country Planning Act, 1990 or as a condition
attached to planning permission.

ICoP SUDS MA2 | SUDS maintenance framework agreement
Legal framework that defines which body takes over and maintains the SUDS.

ICoP SUDS MA3 | Model discharge agreement
A model deed in relation to owners of SUDS facilities granting sewerage
undertakers rights in perpetuity to discharge, flood and maintain in default.

Further information on the Interim Code of Practice, CIRIA publication C625 and a copy of
the model agreements can be found on CIRIA’s SUDS website.

ENVIRONMENTAL IMPROVEMENTS & ISSUES FOR PLANNING

SUDS are a relevant consideration in achieving sustainable development objectives and can
significantly improve environmental quality as well as control surface water run-off. The
greatest benefits are achieved when SUDS are part of the design from the earliest stages of
projects.
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Case study

Woodberry Down Estate, London Borough of Hackney

In the London Borough of Hackney a large brownfield regeneration development was proposed
entirely in Flood Zone 1. The developer approached the Environment Agency at an early stage to
discuss design issues to incorporate SUDS and achieve a reduction in surface water run-off.

Through the close working relationship between the developer, Council and Environment Agency,
the developer has managed to achieve the equivalent of greenfield run-off rates, facilitated by
extensive SUDS such as swales, green roofs, permeable paving and some cellular storage. A
Design Code incorporating SUDS was established for the whole estate which enabled drainage
details to be built into the whole development process. This enabled the planning process from a
drainage perspective to be straightforward, and without any delays.

Courtesy of LB of Hackney, Environment Agency, Berkeley Group and Scott Wilson
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Figure 5.4 Some benefits of SUDS and issues for planning

Feature

Benefits

Issues for planning

Green roofs

Attenuated run-off, improved
aesthetics, climate change adaptation.

Visual appearance.
Dissemination of ongoing
management requirements.

Water butts

Attenuated run-off.

Design in space for water butts.

Porous and
pervious paving

Infiltration to promote attenuation and
groundwater recharge, treatment by
detention, treatment by filtration. Can
also be used as storage before
discharging downstream, if infiltration
not appropriate.

Using the right material for the use.
Visual appearance.
Traffic loading.

provides green links/corridors,
improved visual amenity, conveyance
of storm water.

Rainwater Attenuated run-off, water Building design.
harvesting conservation.
Filter strips Green links/corridors through a Land take and visual integration into
development, run-off attenuation, development.
filtering of contaminants. Multi-functionality.
Adequate for predicted run-off.
Swales Can be planted with trees and shrubs, |Land take.

Multi-functionality.

Adequate for predicted run-off.
Health and safety.

Improved amenity value.

Infiltration basins

Potentially compatible with dual-use
e.g. sports pitches, play areas, wildlife
habitat. Treatment by detention and
filtration.

Land take.

Multi-functionality — provision of open
space in development.

Health and safety.

Detention basins

Can be designed as an amenity or
wildlife habitat. Treatment by
detention.

Land take.
Multi-functionality.
Health and safety.

Retention ponds

Open water bodies which can
significantly enhance the visual
amenity of a development. Treatment
by detention. Wildlife habitat. Can
abstract water for re-use e.g.
irrigation. Fishing, boating and other
water sports.

Land take.

Multi-functionality.

Health and safety.

Improve amenity value, including the
restoration of habitat and/or
environmental enhancement.

Wetlands

Provide a range of habitats for plants
and wildlife. Biological treatment linear
wetlands can also provide green
corridors.

Land take.

Multi-functionality.

Health and Safety.

Strategic planning for biodiversity.
Improve amenity value, including
restoration of habitat and/or
environmental enforcement.
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Case study

Lamb Drove, Cambourne, Demonstration site

The Lamb Drove project was run by Cambridgeshire County Council as part of the Flows project.
This is located on the southern side of Cambourne, a new settlement approximately eight miles
west of Cambridge, and comprises 35 dwellings on a one hectare site.

Through an integrated
system of sustainable
drainage features, the site
brought environmental,
ecological and social benefits
to residents. Implementation
of SUDS included permeable
paving, detention basins,
swales, green roofs, water
butts and flood proofing.

Detention basin at Lamb
Drove development,
Cambridgeshire (image
courtesy of Royal
Haskoning).

Managing surface water pathways and impact on receptors

“Flood risk, especially in built up areas, can be managed most effectively if there is an
understanding of the way the floods arise and have an impact on the various drainage systems.
Such an understanding should enable better use to be made of above ground pathways and
storage for extreme events”. Making Space for Water, Defra.

ROLE OF THE STRATEGIC FLOOD RISK ASSESSMENT (SFRA)

An SFRA should identify areas at risk from surface water flooding as part of defining areas of
highest flood risk. Information on surface water flooding should be gathered from a variety
of sources including historical flooding records, an assessment of drainage assets and the use
of hydraulic modelling of urban rivers, sewers and overland path flows. Stakeholders
including Local Authorities, Sewerage Undertakers, the Environment Agency, Highways
Authorities, IDBs, developers and local residents should share information. Information
should also be incorporated from Catchment Flood Management Plans. The information
gathered in the SFRA forms the basis of applying the Sequential Test to ensure that new
development is located in lower flood risk areas where possible.


http://www.defra.gov.uk/environ/fcd/policy/strategy.htm�
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SURFACE WATER MANAGEMENT PLANS AND HOW THEY INTEGRATE INTO
THE PLANNING SYSTEM

Opportunities for local authorities and the other key stakeholders to develop surface water
management plans (SWMPs) are also being explored by Government as part of the Water
Strategy Future Water (Defra 2008). SWMPs have an important role in developing a
coordinated strategic approach to managing surface water drainage and reducing flood risk.
They should reflect the future proposals of all key stakeholders and provide a clear delivery
plan. They may also provide a way to integrate the requirements of forthcoming River Basin
Management Plans (RBMP) into development planning. SWMPs should focus on managing
flood risk and optimising the provision of SUDS.

Paragraph 6 of PPS25 encourages LPAs to prepare a SWMP to help reduce the impacts of
flooding through new development. SWMPs will build on Strategic Flood Risk Assessments
(SFRAs), Catchment Flood Management Plans, Shoreline Management Plans and River
Basin Management Plans, and will aim to provide cost-beneficial solutions for the areas at
greatest risk of surface water flooding.

Figure 5.5 Proposed Surface Water Model (Defra Water Strategy, 2008)

Evidence =)  Strategy — Delivery

Catchment Flood
Management .,
Plans o,

*,
@,
*e,
I -,B%
..
@,
A

Surface Water

: Preparing for
Strategic Flood _> Management _’ e .

Risk Assessment Emergencies

Location and design
of new development
and urban fabric

Investment — Capital
Infrastructure and
Maintenance
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Planners at the strategic and development control levels can then develop strategies to ensure
effective surface water management in the future. SWMPs should inform the preparation by
LPAs of their Core Strategy documents. In this way Core Strategies should include
appropriate policies on flooding and surface water drainage. Core Strategy development plan
documents may be found unsound at public examination if flooding and drainage issues
have not been properly addressed. SWMPs do not form part of the statutory spatial planning
system, but have important links with it. Figure 5.6 sets out the relationship between these
plans and documents.

Figure 5.6 Potential role of Surface Water Management Plans in spatial planning

(Defra Water Strategy, 2008)

Evidence =) Strategy m=p  Delivery

Local Development Sustainable
Framework Core i Community

Catchment Flood Strategy i Strategy
Management . g Location and design
Plans "%,% of new development
.., and urban fabric
l .'.i
Strategic Flood Surface Water > Preparing for
Risk Assessment Management Emergencies
heN
identify Critical Investment - Capital
Drainage Infrastructure and
Areas Maintenance
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Case study

Kerrier District Council Surface Water Management Plan

Kerrier District Council commissioned a Surface Water Management Plan (SWMP) to improve
understanding of the impacts of regeneration on the existing drainage infrastructure. The
Council, the regeneration company and the Environment Agency worked together to produce an
effective plan to help deliver urban regeneration and improve the drainage infrastructure.

The SWMP provides a ‘route map’ to maximise the development potential of the area, so that the
optimum use can be made of brownfield land, supported by a viable drainage infrastructure. The
SWMP tackled contaminated land, below ground mine working and combined sewers already
being at capacity. This has had two complementary advantages, enabling regeneration and
protecting the environment. Planning officers, the Environment Agency and developers benefited
by taking a strategic view, enabling issues to be resolved in advance, saving time and costs and
creating certainty. Environmental advantages include improving water quality and reducing flood
risk downstream by redirecting surface water flows out of combined sewers into SUDS.
Additionally, reducing erosion of contaminated soils will reduce the risk of contamination in rivers
and the coast.

SWMPs and SFRAs also have close links to water cycle strategies. In areas of high housing
growth, water cycle studies and water cycle strategies will play important roles in developing
a programme for enabling the required improvements to water services infrastructure to be
provided. Figure 5.7 sets out the links between these plans and documents.
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Figure 5.7 Links between Water Cycle Studies and Surface Water Management

Plans (Defra Water Strategy, 2008)

Flood Risk Housing Growth
v v
Strategic Flood ganbe Outline Water
Risk Assessment component of Cycle Study
l v
Surface Water can be Detailed Water

Management Plan | componentof | Cycle Strategy

Infrastructure investment
Location of new development

Surface water management plans: purpose and outcomes

Defra’s Water Strategy identifies the key purposes of a SWMP as:

ensuring that allocations within an area are properly supported by adequate surface water
management;

providing a common framework for stakeholders to agree responsibilities for tackling
existing drainage problems and preventing future problems;

where development pressures are high it can be part of a Water Cycle Strategy; and

demonstrating how capital investment, infrastructure and maintenance can deliver the
required surface water management.

It is envisaged that SWMPs should:

be developed in a partnership of all relevant stakeholders for surface water management
in which all data is shared and responsibilities are clarified;

map and quantify current and future surface water flood risks which will apply to existing
as well as new development;

influence planning policy so that new development is directed away from areas of high
surface water flood risk (sequential approach, PPS25 paragraphs 14 and 15), or to ensure
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that flood risk can be managed effectively (making development safe without increasing
flood risk and where possible reducing it overall (paragraph 5, PPS25));

+ masterplan the provision of drainage for new development e.g. through planning of
strategic SUDS or similar;

+ contain a prioritised delivery plan that comprises a coordinated series of investments in
infrastructure (or operations and maintenance) that can be proven to be the most cost
beneficial means of reducing flood risk for new and existing development; and

*+ be reviewed periodically to update delivery plans in the light of new or improved
information.

(Source Halcrow, 2008 Work in Progress)

Local authorities will need to work with the Environment Agency and other stakeholders
(such as sewerage undertakers, their own drainage and emergency planning staff, highways
authorities and neighbouring authorities), in the preparation of these plans.

Whilst provision of new surface water infrastructure is seen as being delivered principally by
developers, the plans will avoid decisions being taken on a site-by-site basis and will provide
a stronger strategic framework for developers and designers to work within.

Defra’s research project Urban Flood Risk and Integrated Drainage is considering the potential
contribution that integrated urban drainage management can make to sustainable surface
water drainage. A scoping report has been produced and pilot studies are currently
underway. For further information visit
http://www.defra.gov.uk/environ/fcd/policy/strategy/ha2.htm

The findings of the Integrated Urban Drainage projects has informed the development of
Defra’s Water Strategy and the next stage of the project will be to produce a practice guide
specifically aimed at providing detailed guidance on SWMPs — this is due for publication in
Autumn 2008.

SITE - SPECIFIC SURFACE WATER MANAGEMENT

Surface water management issues should be covered in a site-specific FRA (see chapter 3 and
the FRA pro-forma, appendix C) to accompany a planning application. Surface water
management is a material planning consideration and a key component of design, and will
need to be considered at the earliest possible stage in the planning and design process, in

consultation with the LPA, sewerage undertakers, Environment Agency and other relevant
bodies.

The first point of reference for a site drainage or surface water management strategy for a
new development site should be policies in LDDs and Supplementary Planning Documents
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(SPDs), and any site-specific guidance within the SFRA or SWMP. The key requirements for
new development are outlined below.

Site drainage within the development

The FRA accompanying the planning application should show how surface water
management is functioning on the site at present and how it is to be undertaken in the new
development. Drainage of rainwater from the roofs of buildings and paved areas around
buildings should comply with the 2002 amendment to Approved Document H — Drainage
and waste disposal, of the Building Regulations (BR part H). Development should comply
with the Building Regulations Part C, Resistance to moisture and weather, with regard to
maintaining the integrity of existing land drainage arrangements on development sites.

All sewers that will subsequently be adopted by the sewerage undertaker must be designed
and built in accordance with the requirements of Sewers for Adoption, Edition 6 (WRc
2006). This document provides guidance on suitable return periods for use in the design of
sewerage systems for various development types. In general terms, sewers should be designed
to ensure that no flooding occurs above ground level for events with a return-period of 30
years.

Designing for exceedence

For events with a return-period in excess of 30 years, surface flooding of open spaces such as
landscaped areas or car parks is acceptable for short periods, but the layout and landscaping
of the site should aim to route water away from any vulnerable property, and avoid creating
hazards to access and egress routes (further guidance in CIRIA publication C635 Designing
for exceedence in urban drainage — good practice). No flooding of property should occur as a
result of a one in 100 year storm event (including an appropriate allowance for climate
change). In principle, a well-designed surface water drainage system should ensure that there
is little or no residual risk of property flooding occurring during events well in excess of the
return-period for which the sewer system itself is designed. This is called designing for event
exceedence. It includes avoiding obstructions that might inhibit overland flow. A high level of
detail may be required, for example, the impact of kerb heights on the free passage of water
can be significant. Further guidance on this and designing safe and sustainable flood
conveyance routes and storage is provided in Designing for exceedence in urban drainage —
good practice (CIRIA publication C635).

Section 106 of the Water Industry Act 1991 provides an automatic right for new
development to connect to public sewers once planning permission has been granted. This
can place an additional strain on existing drainage and sewer networks. This automatic right
to connect also reduces the incentives to look at alternative ways of managing surface water
e.g. SUDS. As part of Government’s Water Strategy the ‘right to connect’ is under review with
more emphasis being placed on sustainable drainage systems.


http://www.opsi.gov.uk/acts/acts1991/Ukpga_19910056_en_1�
http://www.ciria.org.uk/acatalog/C635.html�
http://www.ciria.org.uk/acatalog/C635.html�
http://www.planningportal.gov.uk/england/professionals/en/4000000000241.html�
http://www.planningportal.gov.uk/england/professionals/en/4000000000382.html�
http://www.planningportal.gov.uk/england/professionals/en/4000000000382.html�
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Off-site impacts of the development

PPS25 (paragraph 5) makes it clear that off-site impacts should not increase flood risk
elsewhere.

For the range of annual flow rate probabilities up to and including the one per cent annual
exceedence probability (1 in 100 years) event, including an appropriate allowance for climate
change, the developed rate of run-off into a watercourse, or other receiving water body,
should be no greater than the existing rate of run-off for the same event. Run-off from
previously-developed sites should be compared with existing rates, not greenfield rates for
the site before it was developed. Developers are, however, strongly encouraged to reduce run-
off rates from previously-developed sites as much as is reasonably practicable. Volumes of
run-off should also be reduced wherever possible using infiltration and attenuation
techniques. Interim guidance on calculation of site run-off rates can be found at
http://www.ciria.org/suds/pdf/preliminary_rainfall_runoff_mgt_for_development.pdf

HOUSEHOLDER PERMITTED DEVELOPMENT RIGHTS

Another initiative is Communities and Local Government’s review of householder permitted
development rights. The Town and Country Planning (General Permitted Development)
Order 1995 allowed for householders to pave over front gardens. The cumulative impact of
this type of permitted development on the drainage of surface water is significant. Following
consultation the Government announced in February 2008 its intention to change
householder permitted development rights to allow the covering over of front gardens, but
only if the covering material is permeable. This will mitigate run-off, whilst allowing front
gardens to be adapted to alternative uses. If an impermeable surface is required then
planning permission will be needed.


http://www.opsi.gov.uk/si/si1995/uksi_19950418_en_1.htm�
http://www.opsi.gov.uk/si/si1995/uksi_19950418_en_1.htm�
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FURTHER INFORMATION AND REFERENCES

LANDFoRM (a local authority network on drainage and flood risk management — website
http://www.ciria.org/landform/) has been developed to promote the sharing of knowledge
and experience within the planning community and other key stakeholders to find solutions.
The website provides a useful source of information on various aspects of drainage including
policy and regulation, technical information and research.

CIRIA WEBSITE FOR SUDS www.ciria.org/suds

Assessment of the social impacts of Sustainable Drainage Systems in the UK, SR 622, HR
Wallingford, 2003.

BS EN 752-4: Drain and Sewer Systems Outside Buildings, Part 4, British Standards, 1998.
Construction (Design and Management) Regulations 2007, HSE, 2007.

Consultation on Improving Surface Water Drainage (Part of the Government’s Water
Strategy), DEFRA, 2008.

Control of pollution from highway drainage discharge Report R142, CIRIA, 1994.

Design of flood storage reservoirs, Book B014, CIRIA, 1993.

Designing for exceedence in urban drainage — good practice, Report C635 CIRIA, 2006.
Harvesting rainwater for domestic uses: an information guide — Environment Agency, 2003.
Infiltration drainage — manual of good practice, Report R156, CIRIA, 1996.

Interim Code of Practice for SUDS, NSWG, 2004.

Making Space for Water, DEFRA.

Maximising the ecological benefits of sustainable drainage schemes, Report SR 625, HR
Wallingford, 2003.

Model agreements for sustainable water management systems, Report C625, CIRIA, 2004.
Planning Policy Statement 1, Delivering Sustainable Development, ODPM, 2005.

Pollutant removal ability of grassed surface water channels and swales; Literature review and
identification of potential monitoring sites, Highways Agency, 2006.

Preliminary rainfall runoff management for development Defra/EA R & D project
W5-074/TR1, HR Wallingford, 2004.

Rainwater and grey-water use in buildings, Report C539, CIRIA, 2001.
Review of the design and management of constructed wetlands, Report R180, CIRIA, 1998.
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Sewers for Adoption 6th Edition (SfA6), published by WRc for Water UK, 2006.
Soakaway Design, BRE Digest 365, 1991.

Source control using constructed pervious surfaces. Hydraulic, structural and water quality
performance issues, Report C582, CIRIA, 2001.

SUDS — A hydraulic structural and water quality advice, Report C609, CIRIA 2004.

The Building Regulations 2000. Approved Document C — Site preparation and the resistance
to contaminates and moisture, ODPM, 2006.

The Building Regulations 2000. Approved Document H — Drainage and Waste Disposal,
ODPM, 2006.

The Highways Act, 1980, HMSO, 1980.

The Pitt Review — Learning Lessons from the 2007 Floods, The Cabinet Office, 2007.
The SUDS Manual, Report C697, CIRIA, 2007.

The Town and Country Planning (General Permitted Development) Order, 1995.
The Town and Country Planning Act, 1990, HMSO, 1990.

Use of SUDS in High Density Developments, HR Wallingford, 2005.

Water Framework Directive, WED 2000/60/EC.

Water Industry Act, 1991, HMSO, 1991.

Water Strategy — Future Water, DEFRA, 2008.

Halcrow (2008) Work in progress on Surface Water Management Plan Guidance.
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Risk management by design

FLOOD RISK MANAGEMENT HIERARCHY

Step 1 Step 2 Step 3 Step 4 Step 5
Assess Avoid Substitute Control Mitigate
Appropriate —»| Apply the —»| Applythe | e.g.SUDS, —»| e.g. Flood
flood risk Sequential Sequential design, resilient
assessment approach Test at site flood construction
level defences

INTRODUCTION

The purpose of this chapter is to provide guidance to planners and developers on how to
manage flood risk through design of development. It covers the risk management options
which can be considered to ensure that developments will be safe and not increase flood risk
elsewhere.

Risk management by design should only be considered after the sequential approach has
been applied to development proposals. By following the hierarchical approach described in
earlier chapters, planners should always try to locate development in areas of lowest flood
risk first. Only when it has been established that there are no suitable alternative options in
lower risk areas should design solutions be considered to exceptionally allow development to
proceed in flood risk areas. Where design solutions are considered appropriate, they need to
meet the policy objectives of PPS25 (paragraph 5) that it must be safe without increasing
flood risk elsewhere and where possible reduce flood risk overall.

A range of measures can be used to manage flood risk at development sites. A LPA, using the
information from a SFRA should establish the design criteria developers will need to meet
through LDD policy. Developers should discuss proposals at the earliest possible stage with
the LPA, Environment Agency and other key stakeholders so that design issues can be agreed
and innovative design solutions considered if necessary. Professional advice is likely to be
needed, particularly for structural measures, such as walls and embankments.

RISK MANAGEMENT OPTIONS FOR NEW DEVELOPMENT SITES

A number of measures which can be used to manage flood risk at new development sites are
discussed below. Appendix A3 in CIRIA (2004) Report C624 Development and flood risk —
guidance for the construction industry provides further details of mitigation measures for


http://www.ciria.org/acatalog/C624.html�
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flood risk management and the Acclimatise report Adapting to climate change — lessons for
London for the London Climate Change Partnership (2006) gives some useful overseas
examples.

Important flood risk factors to consider which will influence the design of new developments
are:

« flood mechanism (how the site would flood);
+ predicted flood level;

+ duration;

+ frequency;

+ velocity of flood water;

+ depth; and

+ amount of warning time of flooding.

Flood avoidance

The best way to avoid flood risk is to locate the development outside areas of flood risk i.e.
Flood Zone 1.

Site Layout

Where the Sequential Test shows that there are no suitable available alternative sites in lower
flood risk areas and development is required, the sequential approach should be applied
within the development site to locate the most vulnerable elements of a development in the
lowest risk areas (see chapter 4 above and table D.2 of annex D, PPS25). This will be
identified from a detailed FRA. Residential areas may contain a variety of land uses,
including dwellings, vehicle and pedestrian access, parking areas, shops, schools and other
community facilities. Layout should be designed so that the most vulnerable uses are
restricted to higher ground at lower risk of flooding, with more flood-compatible
development (parking, open space etc.) in the highest risk areas.

In designing site layout the use of low-lying ground in waterside areas for recreation, amenity
and environmental purposes can provide important flood conveyance and storage as well as
providing connected green spaces with consequent social and environmental benefits (see
HR Wallingford reports SR 622 and SR 625 and CIRIA report C635). This green
infrastructure has the potential to raise the profile and profitability of a development and
contribute to other sustainability objectives.


http://www.london.gov.uk/climatechangepartnership/docs/adapting-climate-change-london.pdf�
http://www.london.gov.uk/climatechangepartnership/docs/adapting-climate-change-london.pdf�
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6.9 Landscaping of public access areas subject to flooding should allow for easy access to higher
land as flood waters rise and avoid local features that could become isolated islands. Fences,
hedges and walls should be designed so that they do not cause obstructions to escape routes.

Case study

Diglis Water, Worcester City Council

Diglis Water is a mixed use development with over 400 dwellings on a brownfield site on the
edge of the River Severn close to Worcester City Centre. It is an important regeneration site
bringing derelict and contaminated land back into use.

The developers, Taylor Woodrow, the

owners, British Waterways, the

¥ Environment Agency and Worcester
City Council have between them

created a development which passes

the stringent flood risk policies of the

« Council and improves the

« management of the floodplain.

& Flood mitigation measures include

f the lowering of the sheet piling on
= the riverbank, lowering levels and
setting back the line of development
to create a riverside park. This will
significantly improve flood flow at a
pinch point in the floodplain. Floor
o levels have been raised above

Diglis site pre development predicted flood levels which take

~ climate change into account and dry
Gt - access has been provided. The

> scheme was subject to a FRA and an
EIA.

«‘W> T

Courtesy of Worcester City Council
and LDA Design.
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Any essential structures, such as shelters and seats, should be designed to be flood resilient
and firmly attached to the ground. The planning permission should make provision for
future management of such areas through planning conditions or Section 106 agreements,
with particular regard to safety signing, permitted and prohibited structures and the
management of vegetation.

PPS25 requires safe access and escape to be available to and from new developments in flood
risk areas (paragraph 8 of PPS25 and chapter 4 of this practice guide).

Where large areas are identified for development, a SFRA or FRA should identify key flow
routes which can be planned on a strategic basis. This facilitates linking of surface water
drainage systems and making allowance for exceedence of piped systems. It also enables these
to be safeguarded for the future by protecting them from development and other
obstruction. Development proposals should design for key flow routes. The Government is
consulting on arrangements for surface water management plans and the adoption of SUDS
(Improving surface water drainage. Consultation to accompany proposals set out in the
Government’s Water Strategy, Future Water, Defra 2008) to facilitate this.

Car parking may be appropriate in areas subject to flooding, provided flood warning is
available and signs are in place. Car parks should ideally not be subject to flood depths in
excess of 300mm depth since vehicles can be moved by water of this depth (see Guide to the
management of floodplains to reduce flood risk SR 599 HR Wallingford 2003). Car parks
located in areas that flood to greater depths should be designed to prevent vehicles floating
out of the car park (at Boscastle in August 2004, vehicles floated out of the car park and
contributed to the obstruction of bridge openings).

When considering car parking within flood risk areas, the ability of people to move their cars
within the flood warning time should be considered. Long-term and residential car parking
is unlikely to be acceptable in areas which regularly flood to a significant depth, due to the
risk of car owners being away from the area and being unable to move their cars when a flood
occurs. Like other forms of development, flood risk should be avoided if possible. If this is
not feasible, the FRA should detail how the design makes the car park safe.

Raising floor levels

Where avoidance and site layout are not possible, raising floor levels above the flood level is a
possible option to manage flood risk to new developments. Raised floor levels can be used
both as a primary flood risk management method and also to manage residual flood risk
(chapter 7) but safe access must be provided (chapter 4).

Provided there is adequate flood warning (chapter 7) available it may be reasonable to design
development with parking or other flood-compatible uses at ground level and residential or
other people-intensive use above the flood level. Where developments incorporate open


http://books.hrwallingford.co.uk/acatalog/floodspage1.html#aISBN_201898485127�
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space beneath the occupied level, measures such as legal agreements need to be in place to
prevent inappropriate use or alteration of the ground floor that would impede flood
conveyance or reduce flood storage.

Single-storey residential development is generally more vulnerable to flood damage and
occupants do not have the opportunity to retreat to higher floor levels. Safe refuge above
flood level should be designed into new developments within flood risk zones.

Other innovative designs such as floating houses, which are used in the Netherlands, could
be considered but the LPA would need to be able to show through the Sustainability
Appraisal that the Sequential Test has been satisfied, and that the developer provides
evidence through the FRA that the buildings would be safe in the event of a flood and that a
suitable evacuation plan had been developed if infrastructure such as electricity failed.

Modification of ground levels

Risk to the development may be reduced by raising land by civil engineering operations
above the level of flood risk, or to reduce the depth of flood water in extreme conditions to
acceptable levels. This will need to be considered early in the design stage. Care is needed to
avoid the formation of islands which would become isolated in flood conditions and to
ensure there is safe access and egress. Land raising may not be viable if existing buildings or
other features at existing ground level need to be retained. Any proposal to modify ground
levels will have to demonstrate in the FRA that there is no increase in flood risk to the
development itself, or to any existing buildings which are known to, or are likely to flood. The
calculation of the impacts on floodplain storage volumes should be included in the FRA,
which should show how the overall design mitigates any impacts.

Unless the development is located in an area which is subject to tidal flooding and which
serves no conveyance function, land raising must be accompanied by compensatory
provision of flood storage either on site or in the vicinity of the site. (Development and
Flood Risk — Guidance for the Construction Industry Report C624, CIRIA, 2004)

The following general considerations apply:

+ normally, compensation works will not increase the land available on a site for
development — instead they merely reconfigure it for more convenient use. If an increase
in the area of land is required for development, additional compensatory flood storage
off-site will be needed to ensure flood risk to others does not increase. The overall
approach will need to be covered in design and reflected in the FRA;

+ compensation schemes offer opportunities for enhancing biodiversity and ecological
value, and providing amenity and recreational space. Schemes should preserve and
wherever possible enhance the ecological and amenity value of the site; and


http://www.ciria.org/acatalog/C624.html�
http://www.ciria.org/acatalog/C624.html�
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any potential archaeological, heritage and contaminated land constraints should be
assessed if modifications of ground levels are proposed.

Case study

Thames Valley Park, Reading — an example of how new development can be compatible
with reductions in flood risk as well as improved amenity and biodiversity.

This Business Park consists of a low density, campus-style development with extensive landscaping
and wetland features, providing corporate premises for companies as well as services such as
shops, sporting and leisure facilities. It forms a large triangle of land north east of Reading
bounded by the River Thames to the north and the London-Bristol railway line to the south. The
development was associated with the creation of a 37 hectare country park and nature reserve,
improved public access and provision of improved flood defences.

The site was prepared by removing the original topsoil, extracting the gravel, disposing pulverised
fuel ash in a cell within the void created and then replacing the original topsoil. The earthworks
on the site were designed so as to compensate for loss of flood storage and to open up flood
flow routes.

A nature reserve was established as
part of the development. This
involved creating lakes, islands and
wetland areas which were planted
with reedbeds and other
appropriate vegetation. The rest of
the area adjacent to the river
formed a country park, which was
seeded with a wildflower grass seed
mix and is managed for a variety of
conservation and low-key recreation
purposes. The former cooling water
channel was also enhanced. The
footpath along the river is part of
the Thames Path.

Thames Valley Park, (image courtesy 5
of Peter Brett Associates) b
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Development behind floodwalls and embankments

PPS25 annex G, paragraphs G2 and G3 explains the consideration that should be given to
development behind flood defences or other infrastructure which acts as a flood defence.
Wherever possible the construction of new defences to enable development to take place
should be avoided, so that residual risks are not created (chapter 7). Developers proposing
this solution will need to show that other options, such as upstream storage and attenuation
of flows, have been considered, justify why they are not feasible and that the proposal is
compatible with the long-term plans for general flood risk management in the area, such as
CFMPs, SMPs and IDB management.

Figure 6.1 An example of making space for water in designing new development
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Upstream flood storage

The provision of upstream flood storage, either on or off the line of a river or watercourse,
may be an effective way to manage water levels at a development site. Such upstream storage
areas can consist of flood storage reservoirs, controlled washlands or less formal (and less
hydraulically efficient) flood storage areas such as wetlands. Such facilities also have the
potential to provide additional habitat and amenity uses.

Where the land to be used for flood storage, and all areas affected by operation of the facility,
are not within the ownership of those promoting the scheme, affected parties must be
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consulted, their agreements secured and any necessary compensation (financial or
otherwise) agreed. The Environment Agency can provide technical advice on how this is
managed in some of its schemes where this relates to publicly-funded flood alleviation
schemes incorporating flood storage areas. The developer is responsible for all the design and
legal agreements.

Case study

Taunton

Flood risk was identified early as a major constraint to the much needed redevelopment of
Taunton town centre. ‘Taunton Vision’ was set up with key partners Taunton Deane Borough
Council, Environment Agency, Somerset County Council, South West of England Rural
Development Agency and the Government Office for the South West, to agree strategic options
and to reduce flood risk in the long-term.

Taking a strategic approach, upstream storage to reduce peak flows and flood levels was shown
to be a better, more sustainable option than a traditional flood management capital scheme in
the town. This was clearly demonstrated by studies which were able to draw on long-term data to
provide a detailed understanding of flood risk. The upstream storage solution also gave additional
amenity benefits.

Considering flood risk from the outset in developing regeneration options for Taunton town
centre has had the following benefits;

e Strategic development of options was possible, meeting the objectives of Making Space for
Water and the needs of Taunton. A piecemeal approach would not have resulted in the same
beneficial outcomes.

o All parties were fully committed to working together and seeking solutions which included
taking account of wider socio-economic issues, so greatest gain was made from investment
and development proposals achieved multiple objectives.

¢ |nvestment decisions became much clearer with more certainty on funding for flood risk
management measures.

e Using the best data and local knowledge provided robust and shared understanding of flood
risk to make this strategic approach possible.
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Case study

The Avenue Site, Chesterfield - example of organisations working together to help
reduce flood risk and create wetland habitats

This ongoing project is involving the restoration and de-contamination of a former major coking
works to the south of Chesterfield by the East Midlands Development Agency (EMDA). The
restored site will incorporate sustainable drainage systems, significant areas of new wetland, a
flood storage area and a
restored section of the River
Rother. The project will result in
reductions in flood risk
downstream in Chesterfield.

A steering group comprising,
amongst others, EMDA, the
Environment Agency and
Derbyshire Wildlife Trust (DWT),
continue to guide this project
and DWT will be paid a
commuted sum for
maintenance of the new
wetland habitat on completion.

Wetland areas at The Avenue
Site, (image courtesy of Brian
Sims)

Developer contributions

Developer contributions to flood risk management are covered in annex G, paragraph G4 of
PPS25. In some cases it may be reasonable for the developer to contribute (in full or in part)
to the upgrade or redesign and replacement of existing flood defences, or to flood alleviation
schemes which provide benefit to the wider community. An example is provided below.
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Case study

Oxford Road Mill, Aylesbury — an example of a developer contribution to a flood
alleviation scheme

The Environment Agency carried out a flood alleviation scheme for the town of Aylesbury in the late
1980s. The scheme involved creation of flood storage areas and works to improve the capacity of
the existing watercourses. The final component of the scheme was at Oxford Road Mill, a former
industrial site, where the Bear Brook was limited in capacity through the mill structure. As part of a
development, it was agreed that the developer would fund demolition of the mill and removal of the
obstruction. This work was carried out, and the channel was landscaped through the centre of the
site, enabling completion of the flood alleviation works serving the town.

BUILDING DESIGN

The final step (step 5) in the flood risk management hierarchy is to mitigate through
building design. This represents the least preferred option for new development as although
buildings can be designed for reducing the impacts of flooding, hazards still remain,
particularly for access and utility supply.

Communities and Local Government have published guidance on Improving the Flood
Performance of New Buildings: flood resilient construction (2007). This provides detailed
guidance on approaches to building design regarding flood risk, particularly in chapters 4
(design strategies), 5 (avoidance and resistance design options) and 6 (guidance on flood
resilient design and construction). The guide identifies a hierarchy of building design which
fits within step 5 of the flood risk management hierarchy of this practice guide. The other
steps in this practice guide, (assess, avoid, substitute and control) need to have been
considered first before using the hierarchy below:

Flood avoidance. Constructing a building and its surrounds (at site level) to avoid it being
flooded (e.g. by raising it above flood level). This is covered in paragraphs 6.15 onwards above).

Flood resistance. Constructing a building to prevent floodwater entering the building and
damaging its fabric (see paragraph 6.29 onwards below).

Flood resilience. Constructing a building to reduce the impact of flood water entering the
building (i.e. no permanent damage is caused, structural integrity is maintained and drying
and cleaning are facilitated (see below paragraph 6.29 onwards below). This should be
considered for change of use or industrial development but is not appropriate for new
development, except in exceptional circumstances.

Flood repairable. Constructing a building so that elements that are damaged by flood water
can be easily repaired or replaced (see paragraph 6.35 below).


http://www.planningportal.gov.uk/uploads/br/flood_performance.pdf�
http://www.planningportal.gov.uk/uploads/br/flood_performance.pdf�
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Buildings should be designed to withstand the effects of flooding. In areas of high velocity
water, buildings should be structurally designed to withstand the expected water pressures,
potential debris impacts and erosion which may occur during a flood event. Particular care
should be taken in the design of any building located in a Rapid Inundation Zone (see
chapter 7).

Case study

Mast Quay Development, Woolwich

The Mast Quay development at Woolwich
comprises an apartment block on columns with
parking at ground level and residential use at first
floor level and above; safe access is provided to
higher ground on Woolwich Church Street.

Mast Quay development, (image courtesy of the
Environment Agency)

Flood resistance and resilience

Since any flood management measures only manage the risk of flooding rather than remove
it, flood resistance and flood resilience may need to be incorporated into the design of
buildings and other infrastructure behind flood defence systems. Flood resistance, or dry
proofing, stops water entering a building. Flood resilience, or wet proofing, will accept that
water will enter the building but through careful design will minimise damage and allow the
re-occupancy of the building quickly.

Resistance and resilience measures are unlikely to be suitable as the only mitigation measure
to manage flood risk, but they may be suitable in some circumstances, such as:

+ water-compatible and less vulnerable uses where temporary disruption is acceptable and
an appropriate flood warning is provided;

* in some instances where the use of an existing building is to be changed and it can be
demonstrated that no other measure is practicable;

*+ asameasure to manage residual flood risk (chapter 7); and
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+ developments which are designed with raised floor levels should be constructed using
flood resilient methods to above the predictive extreme flood level.

In order to decide which resilience measures would be effective, it is necessary to know the
potential depth and duration of flooding that is likely to occur. Improving the flood
performance of new buildings: flood resilient construction (Communities and Local
Government, 2007) gives guidance on flood proofing measures that are applicable to
different ranges of flood depths outside a building, i.e:

+ less than 0.3m
« above 0.3m but less than 0.6m
« above 0.6m.

This is because the pressure exerted by greater depths of water, or where it is flooded for a
long time, can result in the failure of flood resistant construction, either by seepage of water
through walls and barriers, or causing structural damage. Flood resistance becomes more
practicable for shallower water, and buildings affected by deep water will need to consider
resilience.

Figure 6.2 summarises the overall rationale behind the design strategies.


http://www.planningportal.gov.uk/uploads/br/flood_performance.pdf
http://www.planningportal.gov.uk/uploads/br/flood_performance.pdf

118

6.34

PLANNING POLICY STATEMENT 25 PRACTICE GUIDE | Risk management by design

Figure 6.2 Rationale for flood resilient an

resistant design strategies
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*** In all cases the ‘water exclusion strategy’ can be followed for flood water depths up to 0.3m

Source: Adapted from Communities and Local Government 2007 Improving the Flood Performance of New Buildings, figure 4.1)

http://www.planningportal.gov.uk/uploads/br/flood_performance.pdf

Flood resistance measures should be used with caution. To work successfully, people must
have the knowledge and ability to ensure the flood resistance elements (such as barriers, drop
in boards, or wall mounted plates to cover air bricks) are put in place and maintained in a
good state. Warning systems will be needed to ensure that adequate time is allowed to deploy
any resistance measure. This approach would not be suitable in areas of surface water
flooding which can occur very quickly. The impact of the loss of flood storage, including the
requirement for the provision of compensatory flood storage, should be considered if it is
intended that a proposed development should use flood resistance methods to prevent
flooding of a building.
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Case study

Kings Arms, York — example of how an existing listed
property can be modified to increase its flood resilience

This historic pub is located on the riverside in the centre of York
and has a long history of flooding. Following a major flood in
November 2000, the pub was modified to make it less
susceptible to damage by floodwater. Demountable gates on
the doors prevent the pub from flooding during more regular
events, but these are overtopped by more significant floods.
The interior fittings, masonry floor and walls are all of flood
resilient design. Sumps at each doorway allow water which has
not drained away to be pumped out of the building after the
event. A major, but rapid, clean-up operation allows the pub to
re-open the day after the flood has receded.

King’s Arms during August 2000 floods
(image courtesy of lan Britton)

Drinking establishments are defined as ‘more vulnerable’ in PPS25 and there is a presumption
against locating new pubs of this kind in locations at risk of flooding. Very occasionally, for
instance in the case of modifications to existing historic pubs requiring planning permission, it
may be possible to apply the Exception Test. In these circumstances very careful consideration will
need to be given to flood warning, evacuation and public health issues.

The frames for demountable
qgates fitted to the doors of the

24 hours after flooding the King’s Arms is back in King’s Arms pub, (images
business again. courtesy of Will McBain)
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Flood repairable construction is important to avoid people being excluded from their homes
for long periods after flooding has occurred, and the stress and potential health problems this
can cause. (CIRIA guidance Repairing buildings following flooding).

TAKING CLIMATE CHANGE INTO ACCOUNT IN THE DESIGN OF FLOOD RISK
MANAGEMENT MEASURES

Defra suggest two principal approaches for taking climate change into consideration in the
design of flood risk management measures:

+ the Precautionary Approach: This involves inclusion of a specific quantified allowance for
changes in climatic variables based on the best scientific evidence currently available; and

+ the Managed Adaptive Approach: This involves identifying the sensitivity of results based
on existing climatic conditions to potential changes that could occur as a result of climate
change impacts, in order to allow designers and decision-makers to identify an
appropriate, location-specific response.

Research into sea level rise has provided a greater degree of confidence in the allowances
recommended in the Defra guidance for rises in sea level (see table B.1, PPS25). The design
of any flood risk management measures in tidal areas should use the precautionary approach
and incorporate a specific allowance for sea level rise.

When using the indicative sensitivity ranges in PPS25 table B.2, consideration should be
given to adopting the managed adaptive approach. This approach allows for adaptation of
flood risk management measures in the future and is therefore inherently more flexible. The
approach is appropriate in cases where:

+ the site design takes specific account of the potential need to adapt the flood risk
management measures at a future date, and

+ ongoing responsibility can readily be assigned to tracking the change in risk, managing
this and ensuring that the necessary adaptations are made over the lifetime of the
development.

This approach is unlikely to be appropriate for use where adaptive changes will be very
expensive or complicated to apply retrospectively and where ownership is expected to be in
multiple hands without one organisation able to take overall responsibility. For example, in
setting finished floor levels for residential development or designing new bridges or culverts,
adoption of the Precautionary Approach may be more appropriate.

Further guidance on the application of these allowances is provided in the Economic
Appraisal Supplementary Note to Operating Authorities — Climate change impacts (Defra
2006)


http://www.defra.gov.uk/environ/fcd/pubs/pagn/climatechangeupdate.pdf�
http://www.ciria.org.uk/flooding/advice_sheets.html�
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DESIGN OF FLOOD PROTECTION INFRASTRUCTURE, TAKING ACCOUNT OF
UNCERTAINTY AND FREEBOARD ALLOWANCES

There are numerous sources of uncertainty in managing flood risk in the design of
infrastructure to protect development sites from flooding to an acceptable standard. Expert
advice should be sought to ensure that flood risk management measures are appropriately
covered.

Traditionally, fluvial flood defences have been designed on the basis of best estimates of
predicted water level, with the final level of the flood defences incorporating a freeboard
allowance (the difference between the flood defence level and the design flood level), as
follows:

Hard defences (floodwalls) 300mm

Soft defences (flood embankments) 500mm

This approach may be valid for some development sites, but the designer should always be
aware of the sensitivity of design flood levels to inaccuracies in the estimation process and of
the potential implications of any physical processes, such as settlement of the structure or
waves increasing water levels.

Current practice for the design of flood alleviation schemes takes a more sophisticated
approach to the calculation of freeboard, which takes account both of hydrological and
hydraulic uncertainty and physical processes, such as settlement and wear and tear. The
Fluvial Freeboard Design Guide (Environment Agency, 2000) describes application of this
approach, which may be applicable to larger developments, or where there is a high degree of
uncertainty.

The freeboard on coastal and estuarine flood defences, or defences at the edge of major
washlands must make an appropriate allowance for wave overtopping and predictions of
increased storminess.

Where a specific allowance is to be made for climate change effects, these should be added to
the design flood levels and the freeboard then added on top.

Where significant additional freeboard can be provided at little extra cost these opportunities
should always be taken.
INSURANCE ISSUES

Developers and planners should consider the future insurability of new developments at the
earliest stage possible in the planning process. The Association of British Insurers are
developing new guidance which is due to be published in summer 2008.


http://www.environment-agency.gov.uk/search/?keywords=fluvial&search=yes�
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Residual risk

FLOOD RISK MANAGEMENT HIERARCHY

Step 1 Step 2 Step 3 Step 4 Step 5
Assess Avoid Substitute Control Mitigate
Appropriate —9| Apply the —»| Applythe | e.g. SUDS, | e.g. Flood
flood risk Sequential Sequential design, resilient
assessment approach Test at site flood construction
level defences

INTRODUCTION

The purpose of this chapter is to provide guidance on the residual risks which remain when
developing in flood risk areas at the various levels of the planning process. PPS25, annex G
covers residual risk and gives information to ensure developments are designed to be safe.

Development should not be located in flood risk areas unless the Sequential Test, and where
necessary, the Exception Test have shown that it is necessary. Where this is the case, a
mitigation strategy to deal with residual risk is required to ensure that any development will
be safe. Residual risks are the risks remaining after applying the sequential approach and
taking action to control risk. Residual risks need to be considered as part of flood risk
assessments at all levels of the planning process.

Flood risk to people and property associated with such development can be managed but it
can never be completely removed; a residual risk will remain after flood management or
mitigation measures have been put in place. Examples of residual flood risk include:

+ the failure of flood management infrastructure such as a breach of a raised flood defence,
blockage of a surface water conveyance system, failure of a flap-valve, overtopping of an
upstream storage area, or failure of a pumped drainage system; or

+ asevere flood event that exceeds a flood management design standard, such as a flood
that overtops a raised flood defence, or an intense rainfall event which the piped drainage
cannot cope with.

Areas behind flood defences are at particular risk from rapid onset of fast-flowing and deep
water flooding, with little or no warning if defences are overtopped or breached.

The costs of managing residual risk may be low compared to the damage they avoid.
Measures to manage residual risk may enhance the value of the development.


http://www.communities.gov.uk/planningandbuilding/planning/planningpolicyguidance/planningpolicystatements/planningpolicystatements/pps25/�
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RESIDUAL RISK IN SFRAs

Where residual risk is relatively uniform, such as within a large area protected by embanked
flood defences, the SFRA should indicate the nature and severity of the risk remaining, and
provide guidance for issues to be covered in site-specific FRAs (see chapter 3). It is
appropriate for LDDs to contain policies relating to the management of residual risk in a
specified area. Where necessary, LPAs should use information on identified residual risk to
state in LDD policies their preferred mitigation strategy in relation to urban form, risk
management and where flood mitigation measures are likely to have wider sustainable design
implications. In areas where there is the potential for small-scale residential redevelopment,
the LPA should carry out risk and breach analyses to be able to provide design guidance to
potential applicants.

Case study

Dacorum Borough Council: SFRA taking account of other forms of flooding

Dacorum Borough Council’s Level 1 SFRA showed that they needed to look in more detail at the
residual flood risk in two towns. In Berkhamsted overtopping or a breach from the Grand Union
Canal which runs through the town was an issue and in Hemel Hempstead the collapse or
blockage of a flood relief culvert beneath the town gave rise to concern. Dacorum BC undertook
a Level 2 SFRA to examine these issues and provide them with new information which is being
used to assess allocations. In Berkhamsted the study confirmed that all the site allocations were
outside the ‘high risk areas’. The local planning authority and the Environment Agency are now
discussing how to take account of the residual risk in planning terms.

UK FLOOD HAZARD

15

0.75

4
=y values of flood hazard (= d*(v+0.5) +DF)

Danger for some
Danger for most
Danger for all

High Residual Risk Area between the Grand Union Canal and High Street, Berkhamsted

Courtesy of Environment Agency, Dacorum Borough Council and Halcrow
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RESIDUAL RISK IN FRAs

Developers should identify residual risk as part of their FRA (see chapter 3). Like other parts
of the FRA the assessment should be proportionate to the scale of the development and the
risks involved. The SFRA should be the starting point for obtaining information on the
residual risk. As with all aspects of development and flood risk, this is best considered early in
the development process so that measures to manage residual risk can be incorporated into
site layout to make the best use of developable land.

Measures to manage residual flood risk include:
developer contributions towards publicly-funded flood alleviation schemes;
flood resilience and resistance measures;

+ flood warning and evacuation plans; and

+ designing new sustainable drainage systems taking account of storm events which exceed
the design standard.

Designing for exceedence of site drainage systems is covered in chapter 5. The first two
measures are discussed in chapter 6. Flood Warning and Evacuation Plans are discussed
below.
RESIDUAL FLOOD RISK BEHIND FLOOD DEFENCES
The residual flood risk behind a flood defence depends on:
depth of flooding;
speed of flow of flood water;
+ local flow paths;
+ speed of onset of the flood;

+ distance from the defences (as distance from a defence typically has an effect on velocities
and the rate of onset of flooding); and

+ duration of the flood and how water will be removed.

Guidance on the level of risk related to distance and flood depth for overtopping and
breaching scenarios is provided in Guidance note S3.2 Risks to people behind defences. Flood
Risk in Assessment Guidance for New Development Phase 2 R&D Technical report FD2320
(Defra, 2005). This approach is illustrated in the following diagram.


http://www.defra.gov.uk/science/Project_Data/DocumentLibrary/FD2320/FD2320_3364_TRP.pdf�
http://www.defra.gov.uk/science/Project_Data/DocumentLibrary/FD2320/FD2320_3364_TRP.pdf�
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Figure 7.1 Risk zones behind a river or sea defence*
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* This figure is a simplification and accurate mapping of residual risk levels behind flood defences requires consideration of local
factors.

A Rapid Inundation Zone is an area which is at risk of rapid flooding should a flood defence
structure be breached or overtopped. The zones at highest risk of rapid inundation are
typically located close behind the flood defences. New development should be sited away
from existing flood defences except in exceptional circumstances, where a flood risk
assessment shows how the building and its users will be made safe.
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Case study

The SFRA Residual Risk Map for East London SFRA

The East London SFRA produced residual flood risk maps to show the vertical dimension of flood
risk behind defences. The maps give planners a generic indication of the scale of the residual risk,
to identify where a more detailed site-specific study will be necessary for a particular development
allocation or application.

In high risk areas, inundation mapping tools such as those used in a SFRA, can help define the
specific level of the residual risk, rerun the Sequential Test and assess the likelihood that mitigation
schemes are deliverable. This detailed work may show that a specific site is not in the higher risk
area or that the scale of the risks are such that the flood mitigation measures may be significant.

The method involved a two-strand approach to the identification of the higher risk areas in Zone
3 using inundation models. The first strand identified a generic rapid inundation zone (a zone of
high velocity and depth) by carrying out enough breach analyses within each tidal embayment to
identify the zone of combined depth and velocity that would lead to a potential loss of life
(approximately 500m from the tidal defence). Ground with an elevation within 300mm of the
peak 0.1% Thames Tidal Defence design water level was removed from the generic 500m wide
rapid inundation zone as in this area, simple mitigation measures would reduce the risk to an
appropriate level.

The second strand identified areas of low lying topography in Flood Zone 3 where breach water
would flow and flood the area to a significant depth (greater than 0.6 m). This depth was
calculated from a simple volumetric analysis of the depth of flooding for a typical breach volume
entering a particular embayment.

Source:JBA Consulting/Entec

In assessing the residual flood risk associated with overtopping or breaching of a flood
defence, the following factors should be taken into account:

+ how the flood defence infrastructure protecting an area might fail. Temporary or
demountable defences have a particularly high risk of failure (as they may not be
deployed rapidly enough, or may not be watertight);

+ the standard of protection and design freeboard of the flood defence;
+ the condition of the flood defence;

+ the height of the flood defence structure and retained water levels compared to ground
levels. Generally the higher a defence is and the greater the depth of water it retains, the
more serious and far-reaching the consequences of breaching will be;

+  where breach(es) in the flood defences might occur, and their width;
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+ how long it would take for the operating authority and/or defence owner to close the
breach;

+ how long it would take for water to drain from the flooded area following an overtopping
or breach event; and

+ the topography of the land and depth of the flooding behind the flood defence.

Case study

York — an example of the residual risk of flood gates not being closed.

The historic city of York has long suffered from flooding problems. Many properties have been
built in the floodplain and the Environment Agency has carried out flood alleviation works in the
past. Due to the layout of the existing developments, it was not possible to build continuous
floodwalls through the city centre. Use was therefore made of watertight flood gates in a number
of locations. There is sufficient warning time to allow these to be operated ahead of a flood, but
the presence of these gates increases the residual risk of a flood occurring. The failure of a single
gate can have widespread consequences and management of this risk places an increased
operational burden on the Environment Agency.

Some of the gates are located in the
gardens of individual properties and
rely on the owner closing the gate
on receipt of a warning.
Environment Agency staff have to be
deployed to check that the gates are
closed or to close them themselves if
the owner fails to. This is not
considered to be a sustainable
solution for new developments and
is a particular problem if a failure to
operate the flood gates affects
several properties.

Flood gates on indlividual properties,
York, (image courtesy of Will
McBain)

The extent of a breach will be a significant factor in the impact it has. Yorkshire & Humber
Assembly (2004) provide suggested breach parameters for flood defence failure in their
region, although actual likely breach extents at any given structure is likely to depend on the
method of construction, defence height and other local factors. Estimation of likely breach
parameters will often be based on professional judgment and should be agreed with the
Environment Agency or relevant operating authority.
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As part of the assessment of flood risk, the condition of any defences needs to be considered
with the organisation that is responsible for them. The nominal standard of protection of a
defence can be reduced if the defence is in poor condition and it may be appropriate for
developers to contribute to their repair or upgrade. The Environment Agency may be able to
provide information on the condition of existing flood defences from the National Flooding
and Coastal Defence Database (NFCDD). Surveys may be required to provide information
on likely failure conditions. This could include consideration of:

+ the composition and condition of a flood bank;
+ the structural condition of a flood defence wall; and

+ amechanical and electrical inspection of a pumping station/penstock.

OTHER INFRASTRUCTURE ACTING AS A FLOOD DEFENCE

Road and rail embankments and other linear infrastructure may hold back water or create
enclosures to form flood storage areas. This may or may not be by deliberate design. Raised
embankments may offer a degree of flood protection. However, such structures should only
be relied upon to protect new development following a FRA, which should investigate:

+ whether the embankment is made of suitable materials to prevent seepage of water
through it, and is physically strong enough to withstand the pressure of water on one side;

+ whether there are any culverts through the embankment or other gaps or holes that
would let flood water through;

+ the performance of the structure during any recorded historical flood event;

the long-term Asset Management Plan (AMP) provided by the owner of the
embankment; and

whether by holding water back, a structure may fall under the regulation requirements of
the Reservoirs Act (1975).

ASSESSING/MANAGING RESIDUAL RISK FROM RESERVOIRS AND OTHER
ARTIFICIAL WATER RETAINING STRUCTURES

The failure of a reservoir has the potential to cause catastrophic damage due to the sudden
release of large volumes of water. Since 2004, the Environment Agency has regulated
reservoirs that are covered by the Reservoirs Act 1975 (those reservoirs or other bodies
retaining more than 25,000 cubic metres of water above the natural ground level). The
Health and Safely Executive regulate those below this figure where they form part of
commercial activity.
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Statutory reservoir flood plans are to be prepared by reservoir undertakers from 2009
onwards, which will help identify the potential extent of flooding. The accidental
uncontrolled escape of water from an impounding or other reservoir can threaten life and
property. Greater security is required against dam failure where there is a severe threat of loss
of life and extensive damage, and lower security where the threat is less severe. Based on this,
dams are formally categorised — see Floods and Reservoir Safety 3rd Edition (ICE, 1996) for
more details. Developers and LPAs should be aware that increased development downstream
of a reservoir can change its category, leading to more onerous requirements on the
undertaker, which may need to be addressed by the developer.

The LPA will need to evaluate the potential damage to buildings or loss of life in the event of
dam failure, compared to other risks, when considering development downstream of a
reservoir, either when allocating sites or considering individual applications. LPAs will also
need to evaluate in SFRAs and when applying the Sequential Test how an impounding
reservoir will modify existing flood risk in the event of a flood in the catchment it is located
within, and/or whether emergency draw-down of the reservoir (as happened at Ulley
Reservoir, Yorkshire in summer 2007) will add to the extent of flooding.

How much of the output of reservoir flood plans will be in the public domain is still being
considered, but available information about flood risk should be considered as part of the
sequential approach to development.

Prior to such plans being made available, LPAs when preparing SFRAs and applying the
Sequential Test, should consult the reservoir undertakers and the Environment Agency. The
consequences of failure should be considered, identifying the flood risk pathways and
receptors that exist downstream. Reservoir Plans will provide better information on this in
due course. Details of undertakers of large raised reservoirs are available on the public
register of reservoirs from the Environment Agency’s local area offices.

ASSESSING OTHER RESIDUAL FLOOD RISKS

Other sources of flooding, such as blocked drains, surface water run-off and groundwater
flooding, may also pose a residual risk and must be managed in new developments. FRAs
should include evidence on how these residual flood risks will be managed. Water collecting
behind a raised defence, as a result of surface water for example, cannot discharge to a
watercourse while levels remain high, and so will be trapped for the duration of the flood.
This could be overcome by pumping the surface water into the watercourse. However, the
effect of this on the existing flood flows in the receiving watercourse will need to be assessed.
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FLOOD WARNING AND EVACUATION PLANS

One of the considerations to ensure that any new development is safe is whether adequate
flood warnings would be available and that people using the development will act on them,
to keep safe. Depending on the nature of the development and the severity of flooding, this
may entail retreating to a safe place of refuge within the development, leaving the
development by a signed safe access route to dry ground beyond the flooded area, or
preparing for evacuation by the emergency services to safe locations previously identified by
the local authority in their emergency planning role.

The Environment Agency operates a flood warning system for existing properties currently
at risk of flooding to enable householders to protect life or take action to manage the effect of
flooding on property. New development should not rely on flood warning alone as the only
way of managing residual risk, and active planning for response to floods is needed. The
Environment Agency can give warning about the possibility of an overtopping event, but it is
almost impossible to do so for a breach in flood defences and for surface water flooding
events. Emergency plans for any residual risk from breaches in defences or surface water
flooding will therefore need to ensure that occupants can take immediate action to keep
themselves safe without relying on intervention from outside.

Developments which include areas which are designed to flood (e.g. ground floor car parking
and amenity areas) will need to provide appropriate flood warning and emergency plans so
users and residents are safe in a flood. As a minimum, adequate passive flood warning should
be provided, with signs highlighting the susceptibility to flooding and clearly signed
evacuation routes. The maintenance of signs and keeping evacuation routes clear should be
covered in the FRA and can be secured through a planning condition.

Warnings must be clear to vulnerable people, including those with impaired hearing or sight
and those with restricted mobility. Evacuation plans and warnings must be communicated,
so they can be acted upon at any site that has transient occupants such as campsites, caravan
sites and holiday facilities, and also buildings such as hotels, hostels, prisons and police cells.
It should be assumed that the occupiers lack local knowledge and will have to evacuate
following signs, or on the instruction of staff.
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Figure 7.2 Flood warning and evacuation plans should include:

How flood warning is to be provided, such as:

¢ availability of existing flood warning systems;

* rate of onset of flooding and available flood warning time; and

¢ how flood warning is given.

What will be done to protect the development and contents, such as:
¢ how easily damaged items (including parked cars) will be relocated;

¢ the availability of staff/occupants/users to respond to a flood warning, including preparing
for evacuation, deploying flood barriers across doors etc; and

¢ the time taken to respond to a flood warning.

Ensuring safe occupancy and access to and from the development, such as:
® occupant awareness of the likely frequency and duration of flood events;

¢ safe access to and from the development;

¢ ability to maintain key services during an event;

¢ vulnerability of occupants, and whether rescue by emergency services will be necessary
and feasible; and

e expected time taken to re-establish normal use following a flood event (clean-up times,
time to re-establish services etc.).

Flood warning and evacuation plans will need to take account of the likely impacts of climate
change by being aware of the likely implications e.g. increased water depths and the impact
on how people can be evacuated.

The LA’s emergency planning officer should be able to provide advice to developers
producing an evacuation plan. Local Resilience Forums (see paragraph H11, PPS25) should
take account of flood risk, including the resilience of emergency infrastructure required to
operate during floods.

There is no statutory requirement on the Environment Agency or the emergency services to
approve emergency plans. The LPA is accountable via planning condition or agreement to
ensure that plans are suitable. This should be done in consultation with local authority
emergency planning staff.

The Pitt Review (2007) identified the importance of accurate information on the flood risk
and vulnerability of essential infrastructure (e.g. water treatment works) to allow for effective
emergency planning. Any new development proposals involving essential infrastructure will
need to involve Local Resilience Forums (LRFs) to ensure they are kept up to date. The SFRA
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can provide both emergency planners and LRFs with information on flood risk. Hull City
Council’s SFRA makes a recommendation to ensure emergency planning is aware of flood
risk and its implications.

Case study

Hull City Council SFRA recommendation regarding emergency planning

The SFRA recommends that: Hull City Council should incorporate the findings of the SFRA within
the Emergency Plan for the City of Hull, in consultation with its key stakeholders. This should
specifically identify strategic evacuation routes (‘red routes’) to enable emergency services to
continue work during a flood event. The flood risk to key command centres and emergency
facilities, and the adequacy of the level of protection which they are afforded, should be assessed
using this SFRA.

The Emergency Plan should identify key strategic locations to be protected in flooding
emergencies, and the locations of refuge areas which are capable of remaining operational
during flood events. Based on the findings of this SFRA, there may be some works required, e.qg.
road raising, to enable the implementation of the Emergency Plan.

Legal agreements should be sought where necessary to ensure that any maintenance
requirements are carried forward in perpetuity.

Courtesy of Hull CC
http://www.hullcc.gov.uk/portal/page?_pageid=221,578325&_dad=portal&_schema=PORTAL

7.31  Where there are emergency planning issues such as evacuation plans, the LPA should work
with the Environment Agency and emergency planning officers, and where necessary,
emergency services and LRFs (see paragraph 2.57).
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Appendix A: PPS25 in context with other

Al.

A2.

national planning policy

The structure and operation of the spatial planning system in England is set out in The
Planning System: General Principles (ODPM, Feb 2005). National planning policies are set
out in Planning Policy Statements (PPSs) and Planning Policy Guidance notes (PPGs),
Minerals Policy Statements (MPSs) and Minerals Planning Guidance Notes (MPGs),
Circulars and Parliamentary Statements. All existing PPSs and accompanying guidance
documents, where these have been prepared, can be downloaded from the Communities and
Local Government website (www.communities.gov.uk).

The most significant of these documents in terms of flood risk are:

PPS1 Delivering Sustainable Development (Feb 2005) sets out the Government’s
overarching planning policies on the delivery of sustainable development through the
planning system. Issues covered include climate change, sea level rise and the avoidance of
flood risk. Key objectives for design policies should include ensuring that developments
are sustainable, durable and adaptable (including taking account of natural hazards such
as flooding) (paragraph 36).

Planning and Climate Change — Supplement to Planning Policy Statement 1 (December
2007). This PPS supplements PPS1 by setting out how planning should contribute to
reducing emissions and stabilising climate change and take into account the unavoidable
consequences. The PPS expects regional and local plans to secure new development,
shape places that minimise vulnerability and provide resilience to climate change, and in
ways that are consistent with social cohesion and inclusion.

PPS3 Housing (Nov 2006) underpins the delivery of the Government’s strategic housing
policy objectives and the goal to ensure that everyone has the opportunity to live in a
decent home, which they can afford in a community where they want to live. In doing so
PPS3 should deliver housing policies which seek to minimise environmental impact,
taking account of climate change and flood risk.

PPS7 Sustainable Development in Rural Areas (Aug 2004) sets out the Government’s
planning policies for rural areas, including country towns and villages and the wider,
largely undeveloped countryside up to the fringes of larger urban areas.

PPS9 Biodiversity and Geological Conservation (July 2005) sets out planning policies on
protection of biodiversity and geological conservation through the planning system.
Many protected areas are situated within or close to flood zones

(see www.defra.gov.uk/wildlife-countryside/cl/habitats/habitats-list.pdf).

PPS11 Regional Spatial Strategies (Sept 2004) sets out the procedural policy on RSSs. All
RSSs are subject to sustainability appraisal, a key requirement of the Planning and
Compulsory Purchase Act, 2004. Local Development Framework Core Output Indicators
1/2005 (October 2005) and Core Output Indicators for Regional Planning (March 2005)
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include an indicator on flood protection, which reflects the number of planning
applications granted contrary to the advice of the Environment Agency.

+  PPS12 Local Development Frameworks (Sept 2004) sets out the requirements for
preparing LDDs. Specific issues covered include taking account of climate change
(paragraph 1.9 and Annex B) and the need to identify areas at risk from flooding,
showing these on the adopted proposals map (paragraph 4.11 and Annex A2). One of the
LDD Core Output Indicators (updated Jan 2005) is the number of planning permissions
granted contrary to the advice of the Environment Agency. The Planning and
Compulsory Purchase Act 2004 also requires that LDDs be subject to sustainability
appraisal. (This PPS is expected to be revised shortly).

+  PPG20 Coastal planning (September 1992) states that policies should seek to minimise
development in areas at risk from flooding (paragraph 2.14).
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There are numerous sources of information on flooding in England, many of which are
referred to in this practice guide. The table shown below gives examples of those relevant to

Flood Risk Assessments.

137

Information Source Contents Responsible
Body
Planning Policy Statement 25: National planning policy on development |CLG
Development and Flood Risk and flood risk
Regional Flood Risk Appraisals Flood risk mapping and regional RPB
(RFRAS) strategies
Strategic Flood Risk Assessments | Flood risk mapping and management LPA
(SFRA) strategies
Regional spatial strategies (RSS) | Strategic approach to flood risk control RPB
Local Development Documents | Identification of areas at risk of flooding | LPA
(LDDs) and more detailed approaches to flood
risk control
Community strategies Sustainable development aspirations LPA
Flood risk policy statement Statement on flood risk management LPA/EA
policies for an area
Environment Agency Flood Map | Flood risk mapping for river and sea EA
flooding
Catchment Flood Management | Strategy for sustainable flood defence for | EA
Plans (CFMP) river catchment areas, including
identification of flooding problems
Shoreline Management Plans Policy document for sustainable coastal EA/ Maritime
(SMP) defence for coastal cells Authority
River Basin Management Plans | Regional and national strategies EA
(RBMP)
Surface Water Management Management of surface water LPA
Plans (SWMP)
Water Level Management Plans | Identification of water level management |EA

requirements of protected wetland areas

Harbour Management Plans

Sustainable use of harbours
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Information Source
(continued)

Sea defence scheme design
reports

Contents

Design of sea defence schemes, including
modelling to assess design levels

Responsible
Agency

EA

Coastal Habitat Management
Plans (CHAMP)

Sustainable sea defence strategies for
areas that may affect internationally
important wildlife sites.

EA/Natural England

Estuary Management Plans

Sustainable use of estuaries

Natural England

design reports or project
appraisal reports

schemes, including modelling to set
design levels

Heritage Coast Management Management options for Heritage Coast | LPA
Plans areas
Flood risk management scheme | Design report for flood alleviation EA/LPA/Private

Annual/Biennial Reports

Identification of recent flooding
problems/issues

Local Authority

Sewage Plans/sewer flooding
reports/drainage area studies

Identification of location of sewerage and
potential problems

Sewerage
undertaker

Biodiversity Action Plans (BAP)

Identification of the status and targets for
habitats and species

Natural England
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Appendix C: FRA Pro-forma

CI.

C2.

FLOOD RISK ASSESSMENT FOR NEW DEVELOPMENT

This pro-forma should be completed and submitted with the planning application for
developments for which a Flood Risk Assessment (FRA) is required. Guidance notes are
provided at the end of this form to help you complete it. Your planning authority and the
Environment Agency will be able to advise you on the detailed scope of the FRA and their
guidance should be sought prior to completing the pro-forma. The level of detail required
will depend on the Level of FRA required (see chapter 3 of the practice guide).

This form can be used in conjunction with the standard application form.

1 Development description and location

1a. What type of development is proposed and where will it be located? Include whether it is new
development, an extension to existing development or change of use etc.

1b. What is its vulnerability classification?

1c. Is the proposed development consistent with the Local Development Documents?

1d. Please provide evidence that the Sequential Test and where necessary the Exception Test has
been applied in the selection of this site for this development type?

2. Definition of the flood hazard

2a. What sources of flooding could affect the site? (see annex C PPS25).

2b. For each identified source, describe how flooding would occur, with reference to any historic
records wherever these are available.

2c. What are the existing surface water drainage arrangements for the site?
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3. Probability

3a. Which flood zone is the site within?

3b. If there is a Strategic Flood Risk Assessment covering this site, what does it show?

3c. What is the probability of the site flooding taking account of the contents of the SFRA and of
any further site-specific assessment?

3d. What are the existing rates and volumes of run-off generated by the site?

4. Climate change

4a. How is flood risk at the site likely to be affected by climate change?

5. Detailed development proposals

5a. Please provide details of the development layout, referring to the relevant drawings.

5b. Where appropriate, demonstrate how land uses most sensitive to flood damage have been
placed in areas within the site that are at least risk of flooding.

6. Flood risk management measures

6a. How will the site be protected from flooding, including the potential impacts of climate
change, over the development’s lifetime?

7. Off site impacts

7a. How will you ensure that your proposed development and the measures to protect your site
from flooding will not increase flood risk elsewhere?

7b. How will you prevent run-off from the completed development causing an impact elsewhere?
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8. Residual risks

8a. What flood-related risks will remain after you have implemented the measures to protect the
site from flooding?

8b. How, and by whom, will these risks be managed over the lifetime of the development?

Notes and Guidance

Development description and location

|

a A location plan should be provided at an appropriate scale or cross referenced to the main
application.

b Vulnerability classifications are provided in table D.2, annex D of PPS25.

Evidence is required that the Sequential Test has been used in allocating the proposed land
use proposed for the site, and that reference has been made to the relevant Strategic Flood
Risk Assessment (SFRA) in selecting development type and design (See paragraphs 16-20 and
annex D of PPS25). Where the site is allocated in an existing LDD the allocation should be
referred to. Your Local Planning Authority planning officer should be able to provide site-
specific guidance on this issue.

d Where use of the Exception Test is required, evidence should be provided that all three
elements of this test have been considered (see paragraph 20 and annex D of PPS25). Your
Local Planning Authority planning officer should be able to provide site-specific guidance on
this issue.

Definition of the flood hazard

a This may include hazards such as the sea, reservoirs or canals, which are remote from the site
itself, but which have the potential to affect flood risk (see chapter 3 of the practice guide).

‘

b An appraisal of each identified source, the mechanisms that could lead to a flood occurring
and the pathways that flood water would take to, and across, the site.

b Inundation plans, and textural commentary, for historic flood events showing any
information available on the mechanisms responsible for flooding, the depth to which the
site was inundated, the velocity of the flood water, the routes taken by the flood water and
the rate at which flooding occurred.

C Details of any existing surface water management measures already in place, such as sewers
and drains and their capacity.
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3

Probability

The flood zones are defined in table D.1 of annex D PPS25. The planning authority can
advise on the existence and status of the SFRA.

This may need to include:

¢ a description of how any existing flood risk management measures affect the probability
of a flood occurring at the site

e supporting evidence and calculations for the derivation of flood levels for events with a
range of annual probability

e inundation plans of, and cross sections through the existing site showing flood extents
and levels associated with events with a range of annual probability

e a plan and description of any structures which may influence the probability of a flood
occurring at the site. This may include bridges, pipes/ducts crossing a watercourse,
culverts, screens, embankments or walls, overgrown or collapsing channels and their
likelihood to choke with debris

¢ details of any modelling studies completed to define the exiting degree of flood risk (see
chapter 3 of the practice guide)

This should generally be accompanied by calculations of run-off rates and volumes from the
existing site for a range of annual probability events (see chapter 4 of the practice guide).

Climate change

‘

Annex B of PPS25 and chapters 3 and 6 of the practice guide provide guidance on how to
assess the impacts of climate change.

The Development Proposals

‘

Reference should be made to table D.2 of PPS25.

Chapter 4 of the practice guide provides guidance on how the sequential approach can be
used to inform the lay-out of new development sites.

Flood Risk Management Measures

‘

This should show that the flood risk management hierarchy has been followed and that
flood defences are a necessary solution. This should include details of any proposed flood
defences, access/egress arrangements, site drainage systems (including what consideration
has been given to the use of SUDS) and how these will be accessed, inspected, operated
and maintained over the lifetime of the development. This may need to include details of
any modelling work undertaken in order to derive design flood levels for the development,
taking into account the presence of any new infrastructure proposed.
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7 Off site impacts and proposed mitigation measures

This should be over the lifetime of the development, taking the relevant climate change
allowances into account. The assessment may need to include:

* Details of the design basis for any mitigation measures (for example, compensatory flood
storage works and measures to improve flood conveyance). A description of how the
design quality of these measures will be assured and of how the access, operation,
inspection and maintenance issues will be managed over the lifetime of the development.

¢ Evidence that the mitigation measures will work, generally in the form of a hydrological
and hydraulic modelling report.

* An assessment of the potential impact of the development on the river, estuary or sea
environment and fluvial/coastal geomorphology. A description of how any impacts will be
mitigated and of the likely longer-term sustainability of the proposals.

8 Management of residual risks

Evidence should be provided that drainage of the site will not result in an increase in the
peak rate or in the volumes of run-off generated by the site prior to the development
proceeding.

a Designing for event exceedence on site drainage systems is covered in chapter 5 of the
practice guide. Guidance on other residual risks is provided in chapter 7.
b Reference should be made to flood warning and evacuation procedures, where appropriate,

and to likely above ground flow routes should sewers or other conveyance systems become
blocked or overloaded. This may need to include a description of the potential economic,
social and environmental consequences of a flood event occurring which exceeds the design
standard of the flood risk management infrastructure proposed, and of how the design has
sought to minimise these — including an appraisal of health and safety issues.
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Abbreviations/Acronyms

AAP
AMP
AOD
AONB
BR
CFMP
CIRIA
CIWEM
Defra
DC
DETR
EA
EFRA
EiP
FCDPAG
FRA
FRSA
FRMS
GDPO 1995
GIS
HILT
ICE
IDB
IPCC
IUD
IUDM
LDD
LDF
LPA
LRF
MPA
NaFRA
NFCDD

Area Action Plan

Asset Management Plan

Above Ordnance Datum

Area of Outstanding Natural Beauty

Building Regulations

Catchment flood management plan

Construction Industry Research Information Association
Chartered Institution of Water and Environmental Management
Department for Environment, Food and Rural Affairs
Development Control

Department for Environment, Transport and the Regions
Environment Agency

Exceedence flood risk assessment

Examination in Public

Flood and coastal defence project appraisal guidance
Flood Risk Assessment (site-specific)

Flood Risk Standing Advice

Flood risk management strategy

Town and Country Planning (General Development Procedures) Order 1995
Geographical Information System

High Level Target

Institution of Civil Engineers

Internal Drainage Board

Intergovernmental Panel on Climate Change

Integrated Urban Drainage

Integrated Urban Drainage Management

Local development document

Local development framework

Local Planning Authority

Local Resilience Forum

Mineral Planning Authority

National Flood Risk Assessment

National Flood and Coastal Defence Database
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NGO
NSWG
ODPM
Ofwat
PPG
PPS
PCPA 2004
PINS
RBMP
RFRA
RDA
RICS
RPB
RSS

SA

SAC
SEA
SFRA
SHLAA
SMP
SPA
SPD
SSSI
SUDS
SWMP
TCPA 1990
UKCIP
WPA
WED

Non-Governmental Organisation
National SUDS Working Group

Oftice of the Deputy Prime Minister
Water Services Regulation Authority
Planning Policy Guidance Note
Planning Policy Statement

Planning and Compulsory Purchase Act 2004
Planning Inspectorate

River Basin Management Plan
Regional Flood Risk Appraisal
Regional Development Agency

Royal Institute of Chartered Surveyors
Regional Planning Body

Regional Spatial Strategy
Sustainability Appraisal

Special area for conservation

Strategic Environmental Assessment
Strategic Flood Risk Assessment
Strategic Housing Land Availability Assessment
Shoreline Management Plan

Special protection area
Supplementary Planning Document
Site of Special Scientific Interest
Sustainable Drainage Systems

Surface Water Management Plan
Town and Country Planning Act 1990
UK Climate Impact Programme
Waste Planning Authority

Water Framework Directive
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Glossary

Annual exceedence probability
Adoption of sewers
Attenuation

Catchment Flood Management
Plans (CFMP)

Climate change

Design event

Design event exceedence

Design flood level

Exceedence flood risk assessment
Exceedence flow

Flood action group

Flood defence

Flood and Coastal Defence
Operating Authorities

Flooding Direction

The estimated probability of a flood of given magnitude occurring or being
exceeded in any year. Expressed as, for example, 1 in 100 chance or 1 per cent.

The transfer of responsibility for the maintenance of a system of sewers to a
sewerage undertaker.

Reduction of peak flow and increased duration of a flow event.

A strategic planning tool through which the Environment Agency will seek
to work with other key decision-makers within a river catchment to identify
and agree policies for sustainable flood risk management.

Long-term variations in global temperatures and weather patterns, both
natural and as a result of human activity.

A historic or notional flood event of a given annual flood probability, against
which the suitability of a proposed development is assessed and mitigation
measures, if any, are designed.

Flooding resulting from an event which exceeds the magnitude for which the
defences protecting a development were designed — see residual risk.

The maximum estimated water level during the design event.

A study to assess the risk of a site or area being affected by exceedence flow,
and to assess the impact that any changes made to a site or area will have on
the exceedence flood risk.

Excess flow that emerges on the surface once the conveyance capacity of a
drainage system is exceeded.

Local community groups who aim to ensure that all authorities work closely
together to manage flood risk and to deliver an action plan to minimise flood
risk within their area.

Flood defence infrastructure, such as flood walls and embankments, intended
to protect an area against flooding to a specified standard of protection.

The Environment Agency, local authorities and Internal Drainage Boards
with legislative powers to undertake flood and coastal defence works.

A Direction made under the Town and County Planning (Flooding)
(England) Direction 2006 whereby a local planning authority must refer a
planning application through the regional Government Office to determine
whether it should be called-in for a decision by the Secretary of State, where it
is proposed to grant planning permission in the face of a sustained objection
by the Environment Agency.
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Flood effect mitigation

Flood Map

Floodplain

Flood risk management strategy

Flood risk assessment (covers all
scales of assessment)

Flood risk management measure

Flood Zone

Fluvial
Freeboard
Greenfield land
Hold the line

Local development framework (LDF)

Local Development Documents
(LDDs)

All measures to reduce the effect of flooding on a building and its occupants
including flood avoidance, flood resistance and flood resilience.

A map produced by the Environment Agency providing an indication of the
likelihood of flooding within all areas of England and Wales, assuming there
are no flood defences. Only covers river and sea flooding.

Area of land that borders a watercourse, an estuary or the sea, over which
water flows in time of flood, or would flow but for the presence of flood
defences where they exist.

A long-term approach setting out the objectives and options for managing
flood risk, taking into account a broad range of technical, social,
environmental and economic issues.

A study to assess the risk to an area or site from flooding, now and in the
future, and to assess the impact that any changes or development on the site
or area will have on flood risk to the site and elsewhere. It may also identify,
particularly at more local levels, how to manage those changes to ensure that
flood risk is not increased. PPS25 differentiates between regional, sub-
regional/strategic and site- specific flood risk assessments.

Any measure which reduces flood risk such as flood defences.

A geographic area within which the flood risk is in a particular range, as
defined within PPS25.

Flooding caused by rivers.
The difference between the flood defence level and the design flood level.
Land that has not been previously developed.

Maintaining the existing flood defences and control structures in their present
positions and increase the standard of protection against flooding in some
areas.

A non-statutory term used to describe a folder of documents which includes
all the local planning authority’s Local Development Documents (LDDs). The
local development framework will also comprise the statement of community
involvement, the local development scheme and the annual monitoring
report.

All development plan documents which will form part of the statutory
development plan, as well as supplementary planning documents which do
not form part of the statutory development plan.
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Local Resilience Forum

Main River

Major development

Ordinary watercourse

Permitted development rights

Planning Policy Statement (PPS)
Pluvial

Precautionary principle

Previously-developed land
(often referred to brownfield land)

Regional Spatial Strategy (RSS)
Reservoir (large raised)

Resilience

A group required under the Civil Contingencies Act, 2004 who are responsible
for the co-ordination of emergency planning within local areas.

A watercourse designated on a statutory map of Main Rivers, maintained by
Defra, on which the Environment Agency has permissive powers to construct
and maintain flood defences.

A major development is

a) where the number of dwellings to be provided is ten or more, or the site
area is 0.5 Ha or more or

b) non-residential development, where the floorspace to be provided is
1,000m? or more, or the site area is 1 ha or more.

All rivers, streams, ditches, drains, cuts, dykes, sluices, sewers (other than
public sewer) and passages through which water flows which do not form part
of a Main River. Local authorities and, where relevant, Internal Drainage
Boards have similar permissive powers on ordinary watercourses, as the
Environment Agency has on Main Rivers.

Qualified rights to carry out certain limited forms of development without
the need to make an application for planning permission, as granted under
the terms of the Town and Country Planning (General Permitted
Development) Order 1995.

A statement of policy issued by central Government to replace Planning
Policy Guidance notes.

Flooding caused by rain.

Where there are threats of serious or irreversible damage, lack of full scientific
certainty shall not be used as a reason for postponing cost-effective measures
to prevent environmental degradation.

Land which is or was occupied by a permanent structure, including the
curtilage of the developed land and any associated fixed surface infrastructure
(PPS3 annex B)

A broad development strategy for a region for a 15 to 20 year period prepared
by the Regional Planning Body.

A reservoir that holds at least 25,000 cubic metres of water above natural
ground level, as defined by the Reservoirs Act, 1975.

Constructing the building in such a way that although flood water may enter
the building, its impact is minimised, structural integrity is maintained and
repair, drying & cleaning are facilitated.
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Resistance
Return period
Residual risk

River basin management plan

Run-off

Section 106 Agreement

Section 106 (Water Industry
Act 1991)

Shoreline Management Plan (SMP)

Standard of protection

Strategic Environmental Assessment
(SEA) Directive

Constructing a building in such a way as to prevent flood water entering the
building or damaging its fabric. This has the same meaning as flood proof.

The long-term average period between events of a given magnitude which
have the same annual exceedence probability of occurring.

The risk which remains after all risk avoidance, reduction and mitigation
measures have been implemented.

A management plan for all river basins required by the Water Framework
Directive. These documents will establish a strategic plan for the long-term
management of the River Basin District, set out objectives for waterbodies
and, in broad terms, what measures are planned to meet these objectives, and
act as the main reporting mechanism to the European Commission.

The flow of water from an area caused by rainfall.

Section 106 of the Town and Country Planning Act 1990 (as amended)
allowing local planning authorities to negotiate arrangements whereby the
developer makes some undertaking if he/she obtains planning permission.
These are known interchangeably as planning agreements, planning
obligations or planning gain.

A key section of the Water Industry Act 1991, relating to the right of
connection to a public sewer.

A plan providing a large-scale assessment of the risk to people and to the
developed, historic and natural environment associated with coastal
processes. It presents a policy framework to manage these risks in a
sustainable manner.

The design event or standard to which a building, asset or area is protected
against flooding, generally expressed as an annual exceedence probability.

European Community Directive (2001/42/EC) on the assessment of the
effects of certain plans and programmes on the environment.

Sustainable Drainage Systems (SUDS) A sequence of management practices and control structures, often referred to

Sustainability Appraisal

as SUDS, designed to drain water in a more sustainable manner than some
conventional techniques. Typically these are used to attenuate run-off from
development sites.

An integral part of the plan-making process which seeks to appraise the
economic, social and environmental effects of a plan in order to inform
decision-making that aligns with sustainable development principles.
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Vulnerability Classes
Washland

Water Framework Directive

Windfall sites

PPS25 provides a vulnerability classification to assess which uses of land
maybe appropriate in each flood risk zone.

An area of the floodplain that is allowed to flood or is deliberately flooded by
ariver or stream for flood management purposes.

A European Community Directive (2000/60/EC) of the European Parliament
and Council designed to integrate the way water bodies are managed across
Europe. It requires all inland and coastal waters to reach “good status” by 2015
through a catchment-based system of River Basin Management Plans,
incorporating a programme of measures to improve the status of all natural
water bodies.

Sites which become available for development unexpectedly and are therefore
not included as allocated land in a planning authority’s development plan.





