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INTRODUCTION

In May 2001, the National Assembly for Wales commissioned Symonds Group Ltd. to develop a
methodology for assessing flood risk in relation to land use planning in Wales (research contract
065/2001).

This paper outlines the background to the research, the criteria for selecting a flood risk methodology,
the options that have been considered, and the potential advantages and disadvantages of each one
for use in Wales. Until the study has been completed, the final conclusions of the work cannot be
presented, though it intended that this will be done in an updated version of this paper, soon after the
conference.

THE NEED FOR FLOOD RISK ASSESSMENT

Flooding affects both people and property. In extreme cases it can result in loss of life, but more
generally it causes fear, misery and financial loss. The severe flooding events of Autumn 2000, for
example, affected more than 1,900 properties in Wales, and brought the fear and cost of flooding to
the forefront of both the general public's and the Government's attention.

Overall, some 140,000 properties in Wales (12% of the total housing stock) are thought to be at risk of
flooding by rivers or the sea. This is due partly to high rainfall levels and partly to the mountainous
topography, which has restricted most development in Wales to valley floors, lowland areas and the
coastal fringe.

The economic consequences of flooding, largely borne by the insurance industry, can be substantial,
but so can the cost of protecting development against flood risk. It is therefore economically
advantageous for new development to be located, wherever possible, in areas which are free of
significant flood risk, so that costly defences are not required.

The principle of working with, rather than against natural processes, so that flood hazards are avoided
rather than mitigated, and so that the environmental benefits provided by natural floodplains can be
enjoyed, is also fully in line with the concept of sustainable development.

One of the main functions of the planning system is to guide development to the most appropriate
locations. In the context of flood risk, this means:

e restricting or preventing inappropriate development in areas which are likely to be affected by
flooding;

e taking positive steps to promote development in risk-free areas;

e making provision for future changes in flood risk where these can be anticipated; and, where
appropriate,

e taking positive steps to restore the functionality and environmental benefits of floodplains through
the removal of inappropriate existing built development.

The existing Technical Advice Note (Wales) 15 ‘Development and Flood Risk' was published in 1998
as an update to the former DoE/Welsh Office Circular 30/92. This was an important step in defining
the planning response to flooding in a Welsh context. Since its publication, however, growing
concerns over flood risk, increasing recognition of the likely consequences of climatic change, and
changes to the overall planning system in Wales since devolution have all led to a need to revise the
Technical Advice Note (TAN).

This study is required to underpin the emerging TAN by developing a practical approach for assessing
flood risk in relation to land use planning in Wales. The key task to being to develop a practical
methodology to transpose directly into the TAN. This is to be achieved in concert with a steering
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group™ comprising all interested organisations. The N.A.W. is committed to an open and inclusive
approach to policy development.

Hazard and Risk

Hazard may be defined in terms of the likelihood (probability or frequency) of an undesirable event
(e.g. flooding) taking place and the severity (magnitude) of that event.

Risk, on the other hand, relates also to the consequences of such an event, in terms of human safety
and financial loss. Risk is affected by the level of hazard, the scale of potential loss and the
vulnerability of the development to the identified hazard.

With respect to flooding, the term ‘risk’ has become synonymous with ‘hazard’ in the way that it is
commonly used. In England, for example, the new planning policy guidance note on flooding (PPG25)
identifies three main categories of flood ‘risk’ but actually defines these in terms of ‘hazard’ (probability
of inundation). Similarly, in England & Wales the Environment Agency’s ‘Section 105’ Maps are
commonly referred to as flood risk maps, but all they portray is one element of flood hazard (the
outline of an event with a particular expected frequency or probability).

Given the extent to which this terminology has become entrenched within the industry, it may be futile
to try to change it. For the sake of clarity, the term ‘hazard’ will be used in this paper where it is
important to do so, but, unless specifically stated to the contrary, the term ‘risk’ will continue to be used
in the wider sense.

CRITERIA FOR SELECTING A RISK ASSESSMENT METHODOLOGY

Following discussions with the National Assembly and the project steering group, a humber of specific
objectives for a flood risk assessment methodology for Wales were identified. Some of these are of a
general nature, whilst others are more detailed requirements relating to individual aspects of the
system.

General Principles

The methodology should deal with all aspects of flood risk in relation to land use planning, including
fluvial, tidal and coastal flooding, and also flooding caused by localised drainage problems in other
areas.

It should provide a mechanism for consistent decision-making, and be readily applicable to both
forward planning and development control.

It should be clearly understood by all parties involved in the land use planning process.

Distinguishing between different levels of hazard and risk

The methodology should provide a risk-based approach which combines the likelihood of flooding with
the probability of flood defences being breached or overtopped, and with the consequences (impacts)
of inundation.

It should allow for more detailed flood risk assessments to be carried out by appropriate specialists on
behalf of Local Planning Authorities (with respect to land allocations in development plans) and on
behalf of developers (in the case of site-specific development proposals).

It should take account of mitigation solutions put forward (and paid for) by developers.

Dealing with the implications of climatic and land use changes

The methodology should be sufficiently flexible to take account of revised datasets and new research,
including the latest available climatic change predictions and new developments in the modelling of
fluvial and coastal processes.

It should emphasise the importance of risk assessment and risk management on a catchment-wide
basis.
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Identifying appropriate development for different levels of risk

The methodology should complement emerging policy in Planning Policy Wales (PPW), which is likely
to seek to reduce risk by guiding new development away from areas most susceptible to flooding,
(rather than just relying on engineering solutions to mitigate such risk).

Types of permissible development should be linked to flood risk categories.

In flood risk areas they should also be linked to the ability to provide effective flood
warnings/evacuation procedures and to requirements for flood resistant construction.

Balancing flood risk against other planning objectives

The methodology should be guided by the principles of sustainable development, and emerging policy
in PPW.

It should be designed specifically for the Welsh planning context and physical environment.

Integrating flood risk reduction with environmental objectives

The methodology should take account of Environment Agency policies on development and flood risk,
and the protection of floodplains, and where relevant be complementary to them.

It should promote the concept of managed retreat, where appropriate, to restore the functionality of
floodplains and to reduce the risk to existing development within the most vulnerable locations.

EXISTING AND POTENTIAL RISK ASSESSMENT METHODOLOGIES

Extant TAN(W)15 provides very limited guidance on a methodology for assessing flood risk, referring
only to the use of Section 105 surveys. Where such surveys do not exist, the TAN states only that the
Local Planning Authority and the Environment Agency (Wales) will need to agree on how best to
assess areas at risk from flooding.

No guidance is given on the types of development that may or may not be appropriate for areas that
are susceptible to flooding, other than assessing the potential risk of polluting activities, such as waste
disposal, industrial storage sites and mineral extraction works. Furthermore, no specific mention is
made of the likely impacts of climate change and sea-level rise although Local Planning Authorities
are expected to follow advice from Government & the Environment Agency when preparing
development plans.

In England, more detailed guidance is set out in PPG 25 (Planning Policy Guidance note 25:
“Development and Flood Risk”), published by DTLR in July 2001. Although PPG 25 does not apply to
Local Planning Authorities in Wales, the principles within it can be used as a benchmark for the
comparison with alternative systems that might be used in Wales. It is appropriate, therefore, to
consider the methodology and requirements of PPG 25 as the baseline against which alternative
systems can be compared.

Distinguishing between different levels of hazard and risk

PPG 25 requires flood risk (actually flood hazard) to be considered in terms of annual probability of
inundation. A threshold of 0.1% (equivalent to a 1000 year return period) is used to distinguish
between areas of negligible and low to medium risk. A further threshold of 1.0%, or 0.5% for coastal
areas (equivalent to 100 and 200 year return periods, respectively), is used to distinguish between
areas of low to medium and high risk.

High Flood Hazard Areas

Maps showing areas of relatively high flood hazard (Indicative Floodplain Maps) are compiled by the
Environment Agency from three main sources:

l. Section 105 flood risk mapping;
1. Historical flood events; and

II. Institute of Hydrology (IOH) indicative mapping.
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The maps indicate areas which could be affected by flood events, overtopping or breaching of flood
defence structures and distinguish between fluvial, and coastal flooding. The maps are updated
annually by the Environment Agency and supplied to Local Planning Authorities on a convenient, GIS-
based “Flood Explorer” CD ROM. Lower resolution versions of the same maps are published on the
Agency's Website.

Section 105 Flood Risk Mapping

The most reliable outlines of the 1.0% level of risk are provided by ‘Section 105 mapping. This
mapping is prepared for the Environment Agency, as part of an ongoing programme of work, under
Section 105 of the Water Resources Act 1991.

For inland areas affected by fluvial flooding, hydrological analysis is used to determine the magnitude
of flood associated with a given return period or annual probability (generally 1 in 100 years, 1%
annual probability). Hydraulic modelling is then used to identify the area that would be inundated by
such an event, taking account of channel gradient, hydraulic ‘roughness’ and conveyance capacity. In
some areas, the high hazard zone may be defined by the extent of the highest known historical flood,
irrespective of its estimated return period, if this falls outside the modelled flood limits.

For coastal areas, the extent of inundation associated with an event of 0.5% annual probability is
usually determined by projecting the associated water level horizontally inland until it intersects the
existing topography. The water level used is generally based on the Proudman Oceanic Laboratory
(POL) Report1 or the 1991 Sea Defence Surveyz, both of which take account of predicted storm surge
and tidal information. This technique generally provides a good indication where the coastal floodplain
is undefended or relatively narrow, typically less than 2 km, but may be an over-estimate where the
floodplain is broad, since the volume of water that can get through in the time it takes to repair a
breach is not unlimited. In such situations, various 'Breach Method' calculations can be used to
determine the most probable extent of flooding

In tidal rivers and estuaries, indicative flood limits are generally based on a merging of coastal and
fluvial datasets, with the 0.5% coastal boundary being projected inland (taking account of any known
variations in tidal and surge levels up the estuary) until it is exceeded by the 0.1% fluvial boundary (in
practice, the two datasets frequently overlap at the mouth of major rivers and estuaries and the
outermost limit is used). In larger estuaries, tidal modelling or Joint Probability Analyses has often
been carried out to determine the likely extent of flooding under different combinations of fluvial, tidal
and storm surge peaks. These techniques require detailed information about height and duration of
tide levels, in addition to information relating to the fluvial hydraulic regime.

The main advantages of the probability-based approach used in S105 mapping are that it quantifies
the level of risk involved, and can be repeated by others given the same input data. The technique
offers particular advantages in areas of extensive built development where the extent of flooding may
no longer be limited to the natural floodplain, and is able to take account of the influence of flood
defence structures and flood relief channels.

Repeatability is important in ensuring consistency in decision-making (especially when taken to
appeal). It may need to be questioned, however, if it simply involves the repetition of erroneous results
(as may be the case, for example, if the standardised flood estimation procedure were to consistently
underestimate the magnitude of the 100-year flood for a given location, irrespective of who undertakes
the analysis).

Estimating the magnitude of flood associated with a given return period, especially when dealing with
short flood records and changing hydrological conditions, as a result of climate / land use change, is
probably the main source of uncertainty in the S105 mapping process. Whilst the significance of this
limitation may vary, it is sufficient to justify checking modelling output against the results of other risk
assessment techniques, wherever this is possible.

Other limitations include the general lack of information on likely variations in flood risk within the
modelled flood limits, and the temptation to assume that areas outside the modelled flood limits are
risk free. The latter point has been a major problem in the past (when only a single (100-year or 200-
year) flood outline was available to planners), but is addressed in PPG 25 by the new requirement for
an additional outer limit of extreme flood risk (0.1% annual probability), (see below).

The main drawback of S105 mapping in Wales at present, however, is that coverage is limited to a
small number of priority locations. Where Section 105 mapping is not available, the 1.0% risk outline

! Spatial Analysis for the UK Coastline Dixon M.J. & Tawn, J.A. - June 1997
2 Sea Defence Survey 1991 - MRM Partnership
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is approximated by other types of information, including historical flood limits (where these have been
recorded) and ‘Institute of Hydrology data’.

Historical Flood Limits

Historical flood limits can be extremely useful in identifying areas at risk from flooding, but their value
depends on the accuracy with which the information was initially recorded. In many cases, the limits
may not have been mapped at the time of the flood, but compiled afterwards from recollections or
photographic evidence. Moreover, depending on the magnitude of the events that have been
recorded, and the return period that they represent', such limits may significantly underestimate the
full extent of risk from future flood events.

The Environment Agency’s Flood Plain Information (FPI) System provides the location of some
historical information but, more commonly, the details of historical events are poorly documented (e.g.
lacking date, time, location, etc), and most records remain archived.

In future, it may be possible to obtain detailed information on the extent of major flood events using
airborne LIDAR surveys, taken at or close to the peak of the flooding. The use of this technique will be
limited by such things as heavy demand during widespread flooding, the difficulty of judging the timing
of peak flow conditions, and problems associated with cloud cover, time of day etc. Where it can be
used, however, it offers the advantage of rapid, more-or-less simultaneous data collection over wide
areas. Moreover, repeated surveys over a period of hours (or days in the case of very large river
systems such as the Severn) may provide opportunities to monitor the passage of a flood wave
downstream.

Institute of Hydrology data

The former Institute of Hydrology (IOH), now part of the Centre for Ecology and Hydrology (CEH) has
produced an indicative flood risk dataset for most of England and Wales. This is based on an arbitrary
1m depth of overbank flooding (intended to approximate a 1 in 100 year flood event) being applied to a
low resolution Digital Terrain Model (DTM) of the landscape. The data is available for main rivers® and
tidal reaches throughout Wales, but not for estuaries or minor streams.

The DTM used is a ‘bare earth’ model that ignores artificial flood defence structures, embankments
and culverts. In recognition of these limitations, and the coarse resolution of the DTM, output from the
model is reduced to a simple risk/no risk classification for each 50m? grid square. Its accuracy is
therefore low.

Where this is the only data available, the resulting indicative floodplain map has a jagged appearance,
making it difficult to interpret and therefore unsuitable for decision-making at a site-specific level.

By bringing together the latest available information from a number of different sources, the Indicative
Floodplain Mapping (IFM) data theoretically provides the best possible starting point for identifying
areas where control over development is required to deal with relatively high flood risk. In practice, its
usefulness is restricted by the very limited availability of S 105 mapping, the only dataset which
specifically quantifies the risk and, more generally, by the lack of differentiation (in many areas)
between component data sources of different quality.

Low to Medium Risk Flood areas

Outlines of the 0.1% risk level, intended to represent the limits of extreme flood events, are required
by PPG 25 to define the outer boundary of the 'low to medium risk' zone. A methodology for defining
these limits is currently being developed by the Environment Agency, with the intention that the
mapping will be complete and available to Local Planning Authorities by the end of 2002.

The methodology is likely to involve estimating flood magnitude using automated FEH (Flood
Estimation Handbook) techniques, combined with the use of a very simple hydraulic model and DTM
data (better than that used for the IOH mapping) to generate flood limits.

Output from this technique will probably be of very limited reliability and certainty, not least because of
the inherent difficulties of deriving extreme flood estimates from data based on much short periods of
record.

! Return period estimates for historical flood events may not always be robust, because of unreliable, short duration flow
records; limited accuracy in recording peak flows; and/or the effects of historical climate and land use changes.

2 Main rivers are lengths of river that are monitored and managed by the Environment Agency. They exclude ‘ordinary
watercourses’, which are generally headwater streams and drainage ditches.
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Additional Information

Defended Areas

PPG 25 requires that flood defences should be ignored when determining the basic flood risk zones.
The guidance does, however, require defended areas, and the adequacy of the defences provided, to
be identified by Local Planning Authorities in consultation with the Environment Agency. Such
information is needed, in applying the PPG 25 sequential test, to determine which areas are
appropriate for different types of development.

Developer Assessments

A key aspect of PPG 25 is the requirement for more detailed, site-specific assessments of flood risk,
appropriate to the nature and scale of the proposed development, to be prepared on behalf of
developers and submitted at the time of the planning application. This requirement applies to all
development proposals and Local Plan allocations within the designated low to medium and high-risk
Zones.

These assessments are required to take account of:

¢ the area liable to flooding;

¢ the probability of it occurring, both now and over time;

¢ the extent and standard of existing flood defences and their effectiveness over time;
e the likely depth of flooding;

¢ the rates of flow likely to be involved;

¢ the likelihood of impacts to other areas, properties and habitats;

¢ the effects of climate change; and

¢ the nature and currently expected lifetime of the development proposed and the extent to which it is
designed to deal with flood risk

Alternative Approaches

A range of datasets and methodologies exist that could be used in place of, or in addition to, some
aspects of the requirements set out in PPG 25.

The Flood Risk Area approach is based on existing indicative floodplain maps produced by the EA,
but subdivides these on the basis of terrain characteristics, the number of properties at risk and
existing standards of defence. This has the advantage of combining all three components of risk:
probability, scale of potential loss and one aspect vulnerability (flood defences). It thus has
considerable potential for use in land use planning, though it would require some modification to be
applicable to proposed, rather than just existing development. It is, however, essentially a refinement
of the system recommended in PPG 25, and does not provide any alternative means of assessing the
basic hazard. The subdivisions used (which apply only within the high risk zone) could be applied
equally to alternative means of identifying the likelihood of flooding, such as geomorphological and drift
geological mapping (see below).

The HSE Risk Assessment Matrix provides a simpler way of subdividing flood hazard zones, based
on a different aspect of the vulnerability of proposed development. It distinguishes between highly
vulnerable buildings (such as hospitals and homes for the elderly); other built development (housing,
retail, community, leisure); and low vulnerability uses (e.g. some work places and parking areas). In
some ways this has more direct applicability to land use planning than the EA’s flood risk area
approach, but is less comprehensive. Again, it could be applied equally to the existing or alternative
methods of mapping flood hazard.

The Association of British Insurers’ data on coastal flood areas combines probability of flooding
with the standard of service offered by coastal flood defences. The low resolution and confidentiality
of this data make it wholly unsuitable for planning purposes, however. More recent ABI research on
the incidence of flood claims provides a fundamentally different approach, focussing directly on the
impact (financial losses) associated with flooding, rather than on the probability of occurrence. The
data provides information on the location of flooding incidents, but this cannot be used to provide a
detailed outline of flood risk areas and the data are not currently available within the public domain.

The only alternative methodology for assessing the basic degree of flood hazard, in inland areas, is
that of Physical (Geomorphological) Floodplain Mapping. Unlike the various components of the

Alan Thompson, Symonds Group; Jamie Clayton, Symonds Group; & Richard Young, Rye Consulting 21/10/2009



Flood Risk Assessment for Planning in Wales

Environment Agency’s existing system (i.e. S105 mapping, historical flood limits and IOH data), this
technique entails mapping the physical limits of natural landforms that have been produced by fluvial
processes (particularly flooding) over tens or hundreds of years.

Natural floodplains are dynamic systems that respond to long term changes in flood magnitude and
frequency, and their morphology is therefore normally adjusted to the prevailing climatic and
environmental regime. Empirical evidence shows that most natural floodplains are partially inundated
at least every one or two years. The frequency of substantial or complete inundation is usually less
(often much less), but is rarely more than once every 50 to 200 years. It follows, therefore, that
geomorphological mapping of floodplain limits could be used as a means of identifying relatively high
risk zones.

The frequency with which the entire floodplain is inundated varies from one length of river to another.
For this reason, outer floodplain limits are not directly comparable with other forms of hazard
assessment based on the probability (return period) of inundation. Arguably, however, they are more
likely to represent the limits of significant hazard.

Geomorphological maps of outer floodplain limits are already available in some parts of Wales,
although these were not produced specifically for flood risk assessment purposes and would need to
be used with care. Elsewhere, physical floodplain mapping could be achieved rapidly, by means of
geomorphological interpretation of high resolution DTM data, LIDAR information and/or aerial
photography; or in more detail be means of field geomorphological mapping.

A good approximation of floodplain limits might also be obtained from the outline of river and estuarine
alluvium shown on the drift geological maps published by the British Geological Survey. Again, these
maps were not produced specifically for flood risk assessment purposes and the care with which
modern alluvium has been distinguished from older, and slightly higher river terrace surfaces, varies
from one area to another. The drift geology data is available, in digital form, for approximately 70% of
Wales. An evaluation of BGS data, in terms of its suitability for flood risk assessment in Wales, is
currently ongoing. The findings of that work will be incorporated in the final version of this paper.

Areas beyond the floodplain, including river terraces and sloping valley sides, may occasionally be
inundated by more extreme flood events. Again, the BGS drift geology data could be used as a
starting point for identifying these areas, though it would be inappropriate for all river terraces to be
considered as being at risk from contemporary flooding. Site specific assessments, combining drift
mapping with topographic data and local observations are likely to be needed to refine this information
before it could be used reliably.

More detailed geomorphological mapping of features such as abandoned channels and other
depressions within the floodplain could be used to identify localised areas of especially high flood risk.
Such areas are liable to flood rapidly as soon as (or sometimes before) the flow reaches the bankfull
stage. During more widespread overbank flow conditions they are also likely to be characterised by
deep and/or rapidly flowing water..

The main advantages of physical floodplain mapping are that it acknowledges and reflects actual
evidence of fluvial activity, rather than relying on modelled predictions, and is therefore less likely to
omit areas that could be at significant risk of flooding. The mapping could also be prepared far more
rapidly than Section 105 assessments, especially if BGS drift maps prove suitable for use as a starting
point for subsequent refinement by geomorphological mapping.

The main weakness of the geomorphological approach lies in the fact that human activity, particularly
built development within the floodplain and engineered flood defence schemes, can significantly alter
both the shape of the land and (as a consequence) the extent of flooding.

Geomorphological and/or drift geological mapping carried out prior to such development could,
nevertheless, provide invaluable information on the likely extent of flooding under natural conditions.
In defended areas, this could provide an indication of the flooding that might occur if engineered
defences were to be breached or overtopped. In urbanised but undefended areas, the magnitude of
flooding indicated by such mapping could be used in conjunction with hydraulic modelling to assess
the likely modified extent of inundation following development.

Physical floodplain mapping can thus be helpful in inland areas, where flooding is primarily associated
with landforms constructed by fluvial processes. It has no particular value in coastal areas, however,
where the pattern of flooding is determined primarily by land elevation and proximity to the coast.
These factors relate to geomorphological and geological activity over much longer periods of time,
rather than to contemporary depositional processes, and cannot therefore be linked to any particular
landform.

Alan Thompson, Symonds Group; Jamie Clayton, Symonds Group; & Richard Young, Rye Consulting 21/10/2009



Flood Risk Assessment for Planning in Wales

Overall, the advantages of geomorphological mapping generally complement those of the present
hydraulic modelling approach. The greatest potential for use of such mapping is therefore likely to be
in conjunction with other techniques, rather than as an alternative to them.

Identifying flood risk in areas outside floodplains and coastal lowlands.

One major omission of the existing system is that it does not identify areas of localised flood risk
associated with non-fluvial and non-coastal/tidal processes. Flooding in this category may be
associated with:

e groundwater discharge, following high and prolonged seasonal rainfall;

¢ local ponding due to a lack drainage within topographic depressions;

e inadequate capacity in road gulleys, ditches and storm sewers;

e |ocalised blockages within drains and culverts, due to inadequate maintenance.

The first of these has little relevance in Wales, where incidences of groundwater flooding ar extremely
rare. ltis likely to be far more significant in Ireland, however, due to the much greater extent of karstic
aquifers. The other causes of localised flooding listed above can only be identified on the basis of
local knowledge by local authority drainage engineers.

Dealing with the implications of climatic and land use changes

One of the inherent difficulties in flood risk assessment is the need to evaluate and take account of the
impact of climate and/or land use changes. Both of these are known to have influenced the
magnitude and frequency of flooding over the period of historical records and are likely to be of much
greater significance in the future. To some extent, the new flood estimation handbook (FEH)
techniques used in S105 mapping take account of recent land use changes across a catchment rather
than relying on just historical flows. Problems can arise, however, when an event which occurred prior
to significant changes is used to calibrate output from the hydraulic modelling process, without such
changes being taken into account (hence the need for experienced modellers doing the work).

Allowance for future climatic change can be made by increasing the estimated flood magnitude (a
20% increase being the current recommendation from the Environment Agency) before the hydraulic
modelling is carried out, but this has not been done in any of the modelling carried out in Wales to
date. Ideally, a range of scenarios should be modelled and incorporated as separate layers in the GIS
output, so that planners and developers can judge the likely implications of different predictions and
take account of the uncertainty. In all cases (including existing surveys), the assumptions used in
preparing the models should be clearly recorded within the GIS output, as part of an improved data
management system.

PPG 25 acknowledges the importance of climatic change, and the likely implications of this for
increased flood risk in both inland and coastal locations. It does not attempt to resolve the problem
directly but urges Local Planning Authorities to request developers to take account of the latest
available climate change predictions on a site-by-site basis. This requirement specifically extends to
Local Planning Authorities themselves when drawing up land allocations for development plans.

The present system thus provides a means of dealing with climate change, but improvements are
needed in the way in which predicted changes are reflected in the maps provided on the 'Flood
Explorer' CD ROM. These maps form the basis for identifying the areas affected by different planning
responses and it is vital, in the interests of guiding development to the most appropriate locations, that
they are based on the best possible information. Relying on developer assessments is, by
comparison, a far less efficient and (ultimately) more costly planning solution.

An alternative or additional strategy would be to use geomorphological and drift geological mapping
instead of, or in addition to, IFM data (see above). The physical boundaries of natural floodplains and
river terraces reflect fluvial responses to climate and land use changes over long periods of time, and
thus provide flood risk outlines with built-in climatic signals. The boundaries between floodplain and
terraces usually involve a step-change in both elevation and flood risk. Comparing these with
predicted increases in flood height greatly simplifies the task of assessing the likely change in flood
risk boundaries.
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Identifying appropriate development for different levels of risk

In accordance with the general aims and objectives of the Planning System, PPG 25 seeks to reduce
the future impact of flooding by guiding new development towards the most appropriate locations -
away from areas most at risk.

It does this by providing guidance on the types of development appropriate for different levels of risk,
and by means of a sequential test, which requires that land allocations and development applications
should only be permitted on particular sites if no suitable lower risk sites are available.

The guidelines in PPG 25 seek to avoid the combination of vulnerable development and high flood
risk, but also to avoid unnecessary reliance on new artificial defences and costly mitigation solutions.

Work is currently ongoing to determine the way in which these issues should best be dealt with in
Wales. Consideration is being given to a five-fold subdivision of development types based on degree
of vulnerability, and a matrix of planning responses appropriate for each of these is being prepared, for
each ‘flood hazard’ zone.

Balancing flood risk against other planning objectives

Reducing flood risk is one of many different planning objectives that Local Authorities must balance
and take into account in the preparation of development plans, and in assessing individual planning
applications, while striving towards the overarching goal of sustainable development.

In itself, the concept of recognising and avoiding flood risk, thereby preventing problems for future
generations, avoiding the unnecessary construction of artificial defences and promoting the natural
function of floodplains, is in line with the principles of sustainability.

There may, however, be conflicts with other planning objectives, particularly the preferential
redevelopment of previously-used land. In many cases, such ‘brownfield’ sites are located within
floodplains. PPG 25 allows for development in such areas, subject to adequate defences and other
requirements, but strongly encourages development in other, lower risk areas. This advice is echoed
in PPG 3 (housing), which notes the importance of physical and environmental constraints, including
flood risk, but an essential conflict remains, particularly where the only brownfield land is in high risk
areas.

There is no guidance within PPG 25 regarding how this conflict might be resolved by individual
planning authorities. In an earlier consultation response, the Environment Agency called for the
guidance to be more specific on this issue, suggesting that the redevelopment of defended, high risk
brownfield sites should generally be preferable to building on lower risk greenfield land. This
suggestion was considered by DTLR but was not included — the clear implication being that the
relative weighting of these issues was a matter for local judgement rather than national policy.

Other potential conflicts are with policies on rural development and diversification, mineral extraction
and the control of pollution. The existing TAN(W) 15 highlights the need for Local Planning Authorities
to take into account the potential risk of pollution associated with inundation of materials that could be
reworked, such as from waste disposal, construction sites and mineral extraction works. This is
especially important in Wales, where historical mining sites and tailings are widespread, and are
known to have contaminated floodplain sediments downstream. Further reworking of such sediments
in major erosional flood events could remobilise the contaminants.

Integrating flood risk reduction with environmental objectives

In addition to the overall link with sustainable development, various aspects of flood risk assessment
and associated policies can be related to more specific environmental objectives. These include
preventing or restricting or most forms of built development in functional floodplains, recognising and
promoting the environmental benefits of natural, undeveloped or reclaimed floodplains, and promoting
land use in such areas that is compatible with their natural function (e.g. nature conservation, public
open space and agriculture).

PPG 25 strongly encourages all of these objectives, noting that such policies can have benefits in
terms of both biodiversity and flood risk reduction. PPG 25 also states that: “In allocating or permitting
sites for development, authorities should seek to avoid areas that will be needed, or have significant
potential, for coastal managed realignment or washland creation as part of the overall flood defence
strategy for coastal cells and river catchments”.
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A logical extension of these ideas is the concept of restoring the functionality of river floodplains, and
generating positive environmental improvements, by seeking to remove existing development that is
inappropriately located in undefended high risk areas. PPG 25 explicitly supports this concept,
particularly in relation to the expected increase in flood risk arising from future climate change, noting
that:

“... some existing development in more exposed locations may not be sustainable in the longer term
and may need to be replaced in safer locations. Local planning authorities should consider ways in
which the planning system might be used positively to help tackle the legacy of past development in
unsustainable locations, although the Government recognises that this will usually be a longer-term
process than the other action recommended in this guidance note."

The concept of ‘managed realignment, land purchase, compensation and Payment for Alternative
Beneficial Land Use’ is currently the subject of a consultation paper issued by the Department for the
Environment, Food and Rural Affairs (DEFRA). These issues are also being addressed as part of our
research for the National Assembly for Wales, and a case study on the town of Uckfield, East Sussex,
is being undertaken to assess the practical implications involved. Uckfield suffered spectacular
flooding in October 2000, due largely to the extent of inappropriate development in the floodplain.
Managed retreat and floodplain restoration is being considered by the Environment Agency as one
four realistic solutions for the town.

PPG 25 also encourages the use of ‘soft’ engineering techniques in developing flood defences. These
include creating, preserving and enhancing natural flood meadows and washlands or salt marshes
and mud flats, which can be of great value in attenuating flooding as well as contributing to
biodiversity.

CONCLUSIONS

This research for the National Assembly for Wales has reviewed a range of existing and potential new
methodologies for assessing and responding to flood risk. It has considered the system currently
used in England and has identified ways in which changes might be made in order to meet the specific
circumstances in Wales. The final recommendations cannot be determined until the study has been
completed, but it is hoped that these will be included in an updated version of this paper, soon after
the conference.
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