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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

24 hours after flooding the King’s Arms is back in
business again.

issues.

The frames for demountable
gates fitted to the doors of the
King’s Arms pub, (images
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*

. High Risk . High Risk Medium Risk
Rapid Inundation D Floodi Shallow Flood
Jone” eep Flooding allow Flooding

Overlapping level

fast flowing water

deep water unable
to drain

Defence

River/Sea

* 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



PLANNING POLICY STATEMENT 25 PRACTICE GUIDE | Residual risk 133

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).



PLANNING POLICY STATEMENT 25 PRACTICE GUIDE | Residual risk

FURTHER INFORMATION & REFERENCES

Reservoir Safety (Environment Agency website)
http://www.environment-agency.gov.uk/subjects/flood/1217883/1217968/907848/

Developing a New Government Strategy for Flood & Coastal Erosion Risk Management:
Flood Warning and Forecasting, EA/DEFRA, July 2004.

Flood Risk Assessment Guidance for New Development, Phase 2, R&D Technical report
FD2320, DEFRA and Environment Agency, 2005.

Floods and Reservoir Safety 3rd Edition, ICE, 1996.
Hull City Council Strategic Flood Risk Assessment, Hull CC, 2007.
Making Space for Water, DEFRA.

Planning Policy Statement 25, Development and Flood Risk, Communities and Local
Government, 2006.

Preparing for floods. ODPM, 2003.



PLANNING POLICY STATEMENT 25 PRACTICE GUIDE | PPS25 in context with other national planning policy 135

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.
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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?




140

PLANNING POLICY STATEMENT 25 PRACTICE GUIDE | FRA Pro-forma

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.





