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City & County of Swansea Council

Executive Summary
This Stage 1 Strategic Flood Consequence Assessment (SFCA) was produced by Scott
Wilson for the City and County of Swansea Council. This Executive Summary has been
produced to enable the wider user to understand the technical content of the Stage 1 SFCA
and accompanying appendices.
Strategic Flood Consequence Assessments
This SFCA provides an overview of flood risk from all sources within the City and County of
Swansea Council administrative area. This provides City and County of Swansea Council,
developers and other interested parties with general guidance on flood risk and issues
associated with flooding. In general flooding has the potential to cause damage and
disruption to transport routes, homes, businesses and the environment. This is costly in both
social and economic terms and can cause distress, harm and in the worst cases, the loss of
life.
The Welsh Assembly Government (WAG) published Technical Advice Note 15 –
Development and Flood Risk (TAN15) (WAG, 2004) in 2004, Section 10 of which requires
flood risk to be considered within the strategic planning undertaken by Local Planning
Authorities (LPAs). This recommends that land allocated for development should be located
in areas with the lowest risk of flooding. Only where it can be justified that flood risks to
proposed site users is manageable should development be allocated. This approach is
referred to as the application of the justification test and is used to test land allocations for
development with respect to flood risk.
In order to define the various flood zones and inform the justification test, TAN15 utilises
Development Advice Maps (DAMS), whereby flood zones are designated according to the
flood risk posed to them, as outlined within Table A below.
Table A: Definition of DAMS and their use within the precautionary framework aspect
of TAN15.
Flood
Zone

Definition

Use within the precautionary framework

A

Little or no risk of fluvial/
tidal flooding

Justification test is not applied and do not need to consider further

B

Areas known to have
flooded historically.
Evidenced by
sedimentary deposits

Used as part of the precautionary approach to indicate where site
levels should be checked against the extreme (0.1% annual
probability) flood. No need to consider flood risks further if site levels
are greater than the extreme flood level

C

Based on Environment
Agency extreme flood
outline (0.1% annual
probability)

Indicates that flooding issues should be considered as an integral
part of the decision making by the application of the justification test,
including FCA
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Flood
Zone

Definition

Use within the precautionary framework

C1

Areas of the floodplain
which are developed and
Indicates that development can take place subject to the application
served by significant
of the justification test, including acceptability of consequences
infrastructure, including
flood defences

C2

Areas of the floodplain
without significant flood
defence infrastructure

Indicates that only ‘less vulnerable’ development should be
considered, subject to the application of the justification test,
including acceptability of consequences. Emergency services and
highly vulnerable development should not be considered.

In addition to the DAMS, LPAs utilise the Environment Agency Flood Maps to define areas
at potential risk and further define the potential flood risks posed to a proposed
development. Table B below summarises the Environment Agency Flood Maps
Table B: Return Period and Probability of Fluvial and Tidal Flooding for Flood Zones 2
and 3
Flood Zone 2
Return Period
Fluvial

1 in 1000 year

Flood Zone 3

Annual Probability
0.1%

Tidal

Return Period

Annual Probability

1 in 100 year

1%

1 in 200 year

0.5%

This Stage 1 SFCA comprises a technical report that has been written to meet the criteria of
TAN15. In order to apply the justification test this report provides an assessment of the
probability associated with flooding from different flood sources within the City and County of
Swansea. The flood sources present within the study area are:
• Fluvial (River flooding occurs when the amount of water in them exceeds the flow
capacity of the river channel);
• Groundwater (Groundwater flooding occurs when water in the ground rises above
surface elevations);
• Overland Flow (Overland flow flooding occurs when intense rainfall is unable to soak
into the ground and runs quickly off the land);
• Sewers (Sewer flooding occurs when the sewer overwhelmed by heavy rainfall,
becomes blocked or is of inadequate capacity);
• Artificial Sources (Artificial flood sources include canals, ponds and reservoirs. Flooding
may occur in the event of structural failure or breach of retaining wall).
In order to achieve the global aim of the SFCA, the main objectives of this Stage 1 SFCA
are:
• Identify and assess the sources of flooding on a strategic scale from all forms of
flooding, including fluvial, groundwater, drainage, overland flow and from artificial
sources.
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• Identify existing flood management procedures already in place, e.g. flood defences
and flood warning; and
• Assess the merit of potential increases in surface water runoff arising from new
development, including potential application of sustainable drainage systems (SuDS).
The City and County of Swansea Study Area
The study area is defined by the area administered by the City and County of Swansea
Council LPA. The study area (shown in Figure 1 of Appendix A) covers an area of
approximately 378km2. The south eastern extent of the council area is the most densely
populated, consisting of Swansea and its satellite urban and suburban areas. The western
extent is predominantly rural, consisting of the Gower Peninsula
• Within the study area there are a number of watercourses, which drain into two main
river catchments, namely:
• River Tawe – This catchment drains land to the east of the study area, and also
consists of the Lower Clydach River, which converge at Clydach. The river
passes through Swansea City Centre to meet the sea at Swansea Bay.
• River Loughor - This catchment predominantly drains land in the north-west of
the County. It has its source from underground lakes in the Black Mountains,
flows south through various towns, before meeting the sea in Carmarthen Bay,
as the Loughor Estuary.
The main rivers and catchments are illustrated in Figure 2 in Appendix A of this report.
The risk of flooding in some areas is, to an extent, reduced through the protection provided
by either natural or man-made defences. Flooding from overland flow, generated from
rainfall running off from the surrounding land, together with flooding from sewers has also
been experienced within the study area. The risks of flooding from these sources are
forecast to increase with the predicted effects of climate change.
There are limited recorded incidents of groundwater flood within the study area, although
groundwater contained within the underlying geology plays an important role in the
watercourses flow regimes.
Information Sources
Data for the production of this report was collected from the Environment Agency, City and
County of Swansea Council, Dŵr Cymru Welsh Water (DCWW), Mid Wales Fire and Rescue
and Network Rail, and is the best available data at the time of writing. This Stage 1 SFCA is
a 'live' document and should be updated on a regular basis as new information becomes
available.
Prior to a decision being made about the suitability of a site for development in terms of flood
risk, additional data will be required from the developer in the form of a site specific Flood
Consequence Assessment.
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Deliverables
The main deliverables from this study are the production of this report and a collection of
Geographic Information System (GIS) layers that provide mapping of flooding related data
across the study area. The GIS mapping provides a tool for planning and development
control officers to identify areas where flood risk may be an issue. This will assist the LPA to
make consistent and sustainable planning decisions with respect to flood risk. In addition,
the GIS framework allows information to be readily updated when new data becomes
available.
The GIS layers that have been produced provide mapping of the main rivers and
catchments, existing flood risk, locations of historic flooding from all sources (with
description), location of flood defences and flood warning areas.
The maps of existing flood risk (i.e. DAMS and Environment Agency Flood Maps) illustrate
those areas at risk of flooding during the 1 in 100 year (1% probability) for fluvial flooding, 1
in 200 year (0.5% annual probability) for tidal flooding and 1 in 1000 year (0.1% probability)
for tidal and fluvial flooding flood events assuming that defences are not present. These are
largely based on information provided by the Environment Agency.
The locations of historic and potential flood sources are indicated as GIS layers and
provided in Appendix A of this report. The GIS provides information on the date, source and
more detail on the location of flooding. This historic flooding information has been sourced
from the Environment Agency, DCWW, South Wales Fire and Rescue and from liaison with
the City and County of Swansea Council. The various symbols indicate that flooding
occurred in the general area and not necessarily the precise location/extent of the flooding.
The SFCA has identified existing flood defences that are maintained by the Environment
Agency or City and County of Swansea Council. These defences are either natural or man
made. Flooding may occur behind these defences depending on the magnitude of an event.
An understanding of the potential effects of climate change on rainfall and river flows within
the study area are required to account for climate change during the strategic land use
planning process. In the absence of detailed hydraulic modelling the current Flood Zone 2
extent has been used as a precautionary indicator to demonstrate the extent of the design
event (1 in 100 year with climate change) for fluvial flooding.
From the available data, the effects of climate change on groundwater, overland flow and
sewer flood sources within the study area have not been possible to assess. The effects of
climate change on these flood sources should be investigated through a site specific FCA.
Summary
The following points provide a summary of the Stage 1 SFCA report:
• City and County of Swansea Council required a Stage 1 SFCA for the progression of its
Local Development Plan, to assist development control and to inform emergency
planning;
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• This report provides the findings of the Stage 1 SFCA;
• City and County of Swansea Council will use the findings of this Stage 1 SFCA to
undertake the justification test and to inform the Sustainability Appraisal as part of the
Local Development Plan;
• Initial assessment of flood sources within the City and County of Swansea indicates
that flooding is mainly fluvial or tidal. However, to a lesser extent a flood risk from
overland flow exists within the study area, and flood risk from groundwater is
considered minimal. There are localised sewer flooding issues within the study area
due to limited sewer capacity, however, this is not a significant issue for the County;
• The available data collected for this Stage 1 SFCA will be used to assist in the selection
of potential candidate development sites through the LDP process;
• Should the potential candidate sites require further assessment of flooding
consequences, this would be undertaken as part of a Stage 2 or Stage 3 SFCA.
Recommendations
The following points provide the Stage 1 SFCA recommendations:
• The Stage 2 SFCA would involve undertaking an intermediate assessment of the
proposed strategic candidate sites, to establish whether the consequences of flooding
can be managed in an acceptable way, as required by TAN15;
• The SFCA should be regularly (i.e. annually) updated to include an update of the data
sets obtained (e.g. Environment Agency flood maps, DAMs and historical records).
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Introduction

1.1

Background

1.1.1

The Planning and Compulsory Purchase Act 2004 (PCPA) (HMSO, 2004) requires Local
Planning Authorities (LPAs) to produce Local Development Plans (LDPs) that will replace the
system of Local, Structure and Unitary Development Plans. The PCPA 2004 requires all LDPs to
undergo a Sustainability Appraisal (SA), which assists LPAs in ensuring that their policies fulfil
the principles of sustainability. Strategic Flood Consequence Assessments (SFCAs) should be
used to inform the SA and LDP process and to ensure proposed developments are steered
towards the lowest possible flood risk zone.

1.1.2

Planning Policy Wales (PPW) (WAG,2004) administers the production of Technical Advice Notes
(TAN) (WAG, 2004), of which TAN15: Development and Flood Risk provides guidance in relation
to flooding. LPAs should take into account the guidance provided in TAN15 when preparing their
LDPs and when assessing individual planning applications.

Fundamentals of TAN15
1.1.3

TAN15 utilises Development Advice Maps (DAMS) to identify where and when flood risk issues
should be taken into account within the development planning process. The DAMS take account
of fluvial and tidal flooding within the City and County of Swansea and are provided in Appendix
A.

1.1.4

In order to inform the justification test within TAN15, the DAMS provide flood zones that are
designated according to the flood risk posed to them, as outlined within Table 1-1 below.
Table 1-1: Flood Zone designations, their associated flood risk definition and use within
the precautionary framework (Planning Policy Wales, 2004).
Flood Zone

Definition

Use within the precautionary framework

A

Little or no risk of fluvial/
tidal flooding

Justification test is not applied and do not need to consider further

B

Areas known to have
flooded historically.
Evidenced by
sedimentary deposits

Used as part of the precautionary approach to indicate where site
levels should be checked against the extreme (0.1% annual
probability) flood. No need to consider flood risks further if site
levels are greater than the extreme flood level

C

Based on Environment
Agency extreme flood
outline (0.1% annual
probability)

Indicates that flooding issues should be considered as an integral
part of the decision making by the application of the justification
test, including FCA

C1

Areas of zone C which
are developed and served Indicates that development can take place subject to the
application of the justification test, including acceptability of
by significant
infrastructure, including
consequences
flood defences

C2

Areas of zone C without
significant flood defence
infrastructure

Indicates that only ‘less vulnerable’ development should be
considered, subject to the application of the justification test,
including acceptability of consequences. Emergency services and
highly vulnerable development should not be considered.
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1.1.5

In addition to the DAMS, the Environment Agency Flood Map identifies areas at potential risk of
inundation for a range of flood magnitudes from fluvial and tidal flood sources and are defined as
Flood Zones (see Table 1-2). The Environment Agency Flood Map for the entire study area is
shown in Figure 7 in Appendix A.
Table 1-2: Environment Agency Flood Zone definitions
Flood Zone

Definition

Flood Zone 1

Low probability - Defined as zone where there is a less than 0.1% (1 in 1000 year)
probability of flooding each year.

Flood Zone 2

Medium probability - Defined as having between 0.1% and 1% (between 1 in 1000 and 1 in
100 year) probability of fluvial flooding each year and between 0.1% and 0.5% (between 1
in 1000 and 1 in 200 year) probability of tidal flooding each year.

Flood Zone 3

High probability - Defined for as having a 1% or greater (1 in 100 year or greater) probability
of fluvial flooding each year and a 0.5% or greater (1 in 200 year or greater) probability of
tidal flooding each year.

1.1.6

During the planning process, the Environment Agency provides advice to the LPA on flooding
issues. TAN15 suggests that development (excluding Emergency Services) should be designed
to be flood free during the 1% annual probability fluvial flood event and 0.5% annual probability
tidal event, inclusive of the potential impacts of climate change. As a result there is a threshold
frequency outlining the minimum standard of protection required by a proposed development site.
The threshold frequency for various development types is provided in Appendix B. This table is
provided in TAN15 and should be used as indicative guidance only.

1.1.7

In conclusion, TAN15 utilises the DAMS to identify where the consequences of flooding should
be considered within the development planning process. Once identified, liaison and advice from
the Environment Agency is typically utilised to further assess and refine development plans to
ensure flood risks and consequences are managed effectively. Appendix B of this report provides
additional information relating to TAN15 and the assessment of flood consequences.

1.2

Stages of SFCAs

1.2.1

TAN15 does not contain specific guidelines regarding the application of SFCAs. However, the
Environment Agency has produced a guidance document in the form of an Operating Instruction
on SFCAs. This document outlines that the primary aim of an SFCA is to aid the LPA to make
informed decisions when considering future development within their area. This will enable
wherever possible, that development would be directed towards areas at lower risk of flooding.

1.2.2

SFCAs are typically completed in three stages as defined below.

Stage 1 SFCA
1.2.3

Stage 1 SFCAs are typically desk-based studies utilising information and data collated from a
number of stakeholders including the Environment Agency, LPA and water utility companies,
amongst others. The collection of data allows the study to undertake a broad assessment of
potential flood risks across the entire study area. The desk study identifies areas at potential high
risk from flooding as well as providing details of historical flood events within the study area. The
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Stage 1 SFCA should also provide details of any flood risk management structures or procedures
present.
1.2.4

To assist LPAs in their strategic land use planning, a Stage 1 SFCA should present sufficient
evidence to apply the justification test aspect of TAN15 to their proposed development sites. The
justification test aims to steer development towards the lowest reasonably available flood risk
zone.

1.2.5

In addition a Stage 1 SFCA should identify and assess the following:
• All potential sources on a strategic scale;
• Existing flood risk management infrastructure;
• Potential increase in flood risk arising as a result of proposed development; and
• Physical features that could breach or convey flood flow to other areas not considered to be
directly at risk from the source.

Stage 2 SFCA
1.2.6

Stage 2 SFCAs principally involve a continuation of the application of the justification test aspect
of TAN15. It is unlikely that the potential candidate sites would be at the same flood risk.
Therefore, sites deemed to have a potential greater risk of flooding may require some further
study to gain a better understanding of the risk posed and provide potential options to manage or
mitigate the risk.

Stage 3 SFCA
1.2.7

A Stage 3 SFCA would be required if a Stage 1 or 2 SFCA were unable to satisfy the
requirements of TAN15 for a potential development site due to a lack of available data regarding
flooding consequences at a site. A Stage 3 SFCA typically requires more detailed analysis of
flooding mechanisms and consequences, and typically requires some hydraulic computer
modelling or hydrological analysis.

1.3

Aim and Objectives

1.3.1

The overall aim of this Stage 1 SFCA is to enable the LPA to undertake the justification test
aspect of TAN15 and to sequentially locate their development taking the consequences of
flooding into consideration. In order to achieve this aim, the following objectives will be met:
• Identify and assess the sources of flooding on a strategic scale from all forms of flooding,
including fluvial, groundwater, drainage, overland flow and from artificial sources;
• Identify existing flood management procedures already in place, e.g. flood defences and
flood warning;
• Assess potential increases in surface water runoff arising from new development, including
potential application of sustainable drainage systems (SuDS); and,
• Assess potential flood risks arising from artificial flood sources, e.g. canals or reservoirs.
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2

City and County of Swansea Council Study Area

2.1.1

The study area is defined by the administrative boundary of the City and County of Swansea LPA
area. The study area borders the administrative area of Carmarthenshire to the north and Neath
Port Talbot to the east. The southern and western borders are coastal and therefore bordered by
the Bristol Channel.

2.1.2

The City and County of Swansea covers an area of 378km2 with a population of 231,300 (mid
year estimate in 2009). The south eastern extent of the council area is the most densely
populated, consisting of Swansea and its satellite urban and suburban areas. The western
extent is predominantly rural, consisting of the Gower Peninsula.

2.2

Hydrological Climate

2.2.1

As with much of South Wales, the City and County of Swansea has a relatively high amount of
rainfall, when compared to the rest of the UK. The average annual rainfall for the entire area is
approximately 1,200mm. Rainfall values were obtained from the Flood Estimation Handbook
(FEH) CD-ROM (Marshall and Bayliss, 1999).

2.2.2

Rainfall in the City and County of Swansea predominantly falls as relatively low intensity, long
duration rainfall that is dominated by frontal weather systems 1 . However, short duration, high
rainfall intensity storms are also experienced, particularly in the summer months.

2.3

Local Watercourses and Catchment Areas

2.3.1

The City and County of Swansea lies within the catchments for two principal watercourses, the
River Tawe and the River Loughor.

2.3.2

Several tributaries of the Tawe and the Loughor, along with their associated sub-catchments are
present within the study area. Such tributaries include the Lower Clydach. These watercourses
and the various smaller, sub-catchments are shown in Figure 2 of Appendix A.

River Tawe
2.3.3

The Tawe catchment is approximately 236km2 which also contains the Upper Clydach and the
Lower Clydach tributaries. The River Tawe is approximately 61km in length and rises at Moel
Feity in the western Brecon Beacons. It flows south westerly through the towns of Ystradgynlais,
Ystalyfera, Ponttardawe and Clydach. It then passes through Swansea City Centre to meet the
sea at Swansea Bay,

2.3.4

The principal tributaries of the River Tawe are the Lower Clydach River and Upper Clydach
River, which converges with the River Tawe at Clydach.

River Loughor
2.3.5

The Loughor catchment is approximately 162km2 and has its source from an underground lake in
the Black Mountains near Llandyfan. From here it flows south through various towns such as

1

This observation is supported by the Flood Studies Report that provides a rainfall ratio value of between 15 and 20 (which indicates
the difference in rainfall depth between the 60-minute duration storm and 2-day duration storm).
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Pontarddulais, which is the point at which the river becomes tidal. It passes under the M4
motorway to meet the sea in Carmarthen Bay as the Loughor Estuary, close to the town of
Loughor. The Loughor Estuary is also known as Burry Inlet and contains mudflats and salt
marshes and is a designated SSSI, Ramsar site, SPA and AONB.

2.4

Topography

2.4.1

The topography of the land can affect the hydrological regime of an area and dictate how the
catchment responds to rainfall. Typically, watercourses in lower lying, flatter areas respond
gradually to rainfall and in times of flood can have long duration events. Watercourses in steeper
upland areas can respond quickly to rainfall but the flood events themselves have a shorter
duration.

2.4.2

The topography of the River Tawe is fairly typical of the South Wales valleys in that it is
dominated by relatively steep sided valleys. However, the areas in the north west of the City and
County of Swansea area are more gently sloping as they are located within the foothills of the
Brecon Beacons.

2.5

Geology and Soils
Geology

2.5.1

The geology of the City and County of Swansea area is relatively uniform with the bedrock of the
area dominated by the South Wales Coal Measures. This geology can be relatively permeable in
places, meaning that water can permeate the surface and enter watercourses via underground
(through flow), rather than overland methods.

2.5.2

The bedrock of the western extent of the study area (the Gower Peninsula) consists of Dinantian
Rocks and Millstone Grits. These layers typically have high permeability, particularly where
limestones have been fractured or weathered.

2.5.3

With regard to superficial deposits, the city of Swansea and the Gower Peninsula are dominated
by Till. The areas at the base of the river valleys contain superficial deposits typical of such
features, for example alluvial and river terrace deposits.

Soils
2.5.4

The soils of the study area are relatively varied. The majority of the study area is underlain by
brown soils and surface water gleys. The brown soils are typically well-drained loamy soils. The
surface water gleys are found in low ground such as valley bottoms and are seasonally wet due
to slowly permeable subsoil. In addition to these predominant soils, some of the coastal areas
such as the Loughor Estuary are underlain by groundwater gleys, which experience seasonal
waterlogging on account of high groundwater levels. Some areas of the Gower Peninsula,
particularly the coastal zones are also associated with shallow, lithomorphic soils.
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3

Data Collection and Review

3.1

Overview

3.1.1

This section provides details of the data collection process undertaken for this Stage 1 SFCA. It
describes how this information has been processed and presented in a format to enable the City
and County of Swansea Council to undertake the justification test aspect of TAN15.

3.1.2

The programme of works undertaken in the preparation of this Stage 1 SFCA is as follows:
• Inception meeting with the City and County of Swansea Council, and the Environment
Agency on 14th April 2010;
• Identification of the local stakeholders;
• Issue of letters to stakeholders requesting data/information;
• Collation and review of available data;
• Review of received data against the SFCA objectives;
• Identification of gaps in data;
• Provision of options to address gaps in data; and,
• Production of a broad-scale assessment of flood risk.

3.2

Stakeholder Meeting and Consultation

3.2.1

The inception meeting undertaken on the 14th April 2010 was held at Swansea Civic Centre with
representatives from Scott Wilson, the City and County of Swansea Council and the Environment
Agency. The meeting identified the key stakeholders, confirmation of the data held by each of
these, the format of the SFCA reporting and agreed the programme for undertaking the SFCA.

3.2.2

The following stakeholders were contacted to provide data and information with respect to flood
risk, which was used to inform this Stage 1 SFCA:
• City and County of Swansea Council;
• Environment Agency;
• DCWW; and
• South Wales Fire and Rescue.

3.2.3

Data was provided in either GIS format or a format that required manipulation for use as a GIS
dataset. Other stakeholders were consulted (South Wales Trunk Road Authority, Network Rail)
who either provided data of limited use or were unable to provide data relevant to flood risk.
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3.3

Information Received
City and County of Swansea Council
Development Advice Maps (DAMS)

3.3.1

The City and County of Swansea Council provided the DAMS for the administrative area. These
are shown for the entire City and County of Swansea area in Figure 7 in Appendix A. The DAMS
were provided in GIS format.
Surface Water Flooding

3.3.2

Surface water flooding is typically generated by short duration, intense rainfall events where
precipitation is unable to infiltrate the ground or enter drainage systems. Subsequently, water
may become transferred overland causing localised flooding.

3.3.3

Liaison with the City and County of Swansea Council drainage engineers and emergency
planning teams has revealed the various areas considered to be at risk of surface water flooding.
They provided detailed information regarding historic flood incidents and known problem
watercourses. The City and County of Swansea Council also provided a map indicating Areas
Susceptible to Surface Water Flooding (ASTSWF) (see Section 4.6 for an explanation of these
maps).
Further GIS Data

3.3.4

In addition to the DAMS and ASTSWF maps, the following data was provided by the City and
County of Swansea Council in GIS format:
• Ordnance Survey 1:10,000 and 1:50,000 maps covering the entire study area;
• Boundary data showing the administrative boundary; and,
• Geology maps.

Environment Agency
Fluvial Flooding
3.3.5

Fluvial flooding is most commonly caused by intense rainfall causing flash flooding, or following
prolonged rainfall upon saturated ground, resulting in overbank flows conveyed on the floodplain
adjacent to the river. Various situations can exacerbate fluvial flood risk, such as culvert or bridge
blockage or infrastructure failure.

3.3.6

The Environment Agency provided their Flood Maps for the entire study area. The Flood Maps
show the extent of Flood Zones 2 and 3 (ignoring the presence of flood defences), as defined in
Table 1-2, for all Main Rivers (i.e. watercourses under the jurisdiction of the Environment
Agency).

3.3.7

The Flood Maps have been developed by the Environment Agency using a broad-scale model
(JFLOW). More detailed hydraulic models use more accurate topographic data and rigorously
derived flow estimates to define flood extents. Where hydraulic models exist, these provide
greater accuracy in defining flood extents and supersede the JFLOW-derived Flood Maps in
these locations. The Environment Agency have provided a Section 105 hydraulic modelling
report that was completed for the River Tawe in 2001.
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3.3.8

The Environment Agency updates Flood Zone Maps on a quarterly basis, incorporating the
results of detailed studies where relevant. In addition to the generalised Flood Zone maps, the
Environment Agency provided additional, more detailed information on fluvial and historical
events.

3.3.9

In addition to the above information, the Environment Agency has provided two Catchment Flood
Management Plans (CFMPs) that cover the City and County of Swansea – the Loughor to Taf
CFMP and Ogmore to Tawe CFMP.
Tidal Flooding

3.3.10

Tidal flooding occurs when sea level rises above the normal tidal range, which can affect the
open coast and estuarine areas. In addition to high tides, tidal flooding can become exacerbated
by storm or tidal surges and from wave action. High sea levels can cause tide locking, which may
reduce the drainage of water from rivers and sewers causing an additional source of risk.

3.3.11

In addition to the two CFMPs, which includes the tidal extents of the Loughor and Tawe, the
Swansea Bay Shoreline Management Plan (SMP) outlines how the tidal systems in and around
Swansea should be managed over the next 30 - 100 years.
Historical Flooding Records

3.3.12

The Environment Agency has provided a GIS layer showing the known locations of historic
flooding across the study area. This information combined with records provided by City and
County of Swansea Council, Highway Drainage, DCWW, South Wales Trunk Road Authority,
Network Rail and Mid Wales Fire and Rescue represented the best available data attributed to
flooding from surface water and groundwater. This information supplemented additional datasets
for fluvial, surface water and sewer flooding.
Flood Defences

3.3.13

Traditionally, flood defences are often man-made structures, such as walls or embankments,
adjacent to the open coast or aligned along the banks of a river system, which are intended to
prevent flooding of land that lies behind. More recently, ‘softer’ approaches have been adopted,
such as the allocation of land to flood, in preference of somewhere more vulnerable. Flood
defences do not entirely remove flood risk and a residual risk will remain, if for example, an
embankment becomes breached or is overtopped.

3.3.14

The Environment Agency has provided information obtained from their National Flood and
Coastal Defence Database (NFCDD) showing details of structures and flood defence assets
within the City and County of Swansea area. This provides details of the asset reference, location
and standard of protection that the structure or defence provides. The locations of formal
defences are shown in Figure 5 of Appendix A.
Surface Water and Overland Flow

3.3.15

Historical records and local knowledge of problem surface water areas were provided by the LPA
as the primary source of this information with additional data provided by the Environment
Agency.
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Artificial Sources of Flooding
3.3.16

Within the City and County of Swansea area the principal artificial sources of flooding include
reservoirs and large storage areas. The Environment Agency Reservoirs Safety Team provided
the location and details of reservoirs/storage areas within the City and County of Swansea, as
shown in Figure 2 of Appendix A. These are provided for storage areas that fall under the
Reservoirs Act and therefore contain at least 25,000m3 of water. As part of the recently (in April
2010) enacted Flood and Water Management Act, it is proposed to reduce the reservoir threshold
to 10,000m3 and thus potentially increase the number of designated reservoirs in the City and
County of Swansea area. However, the data provided by the Environment Agency is the best
available at present (i.e. there are no details available for reservoirs falling between 10,000m3
and 25,000m3).

3.3.17

There is one reservoir/storage area situated within the City and County of Swansea, the Nant-yFenrod reservoir, located at NGR SS67400 96700 that has the potential to present a flood risk
due to failure or overtopping. This was built in 1985, has a surface area of 77,000m2 and has a
capacity of 142,000m3.
Groundwater

3.3.18

Groundwater flooding occurs when water levels in the ground rise above surface elevations and
cause spring resurgence. The Loughor to Taf CFMP and Ogmore to Tawe CFMP have been
referred to in order to identify areas potentially at risk from groundwater flooding within the City
and County of Swansea Council.
Topographic Data - LiDAR

3.3.19

The Environment Agency has provided Light Detection And Ranging (LiDAR) for the study area.
LiDAR is an airborne mapping technique that uses a laser to measure the distance between the
aircraft and the ground. It varies in accuracy depending on the nature of the terrain such as in
woodlands or complex urban areas. However, LiDAR data is generally recognised to be accurate
to within +/- 50 to150mm when compared to actual vertical levels.
Geographical Data

3.3.20

The Environment Agency provided GIS layers showing the location of the Main Rivers (i.e.
watercourses within their jurisdiction) within the City and County of Swansea Council. Also
provided in GIS format were the catchment and sub-catchment boundaries for the larger
watercourses within the study area.

Dŵr Cymru Welsh Water Ltd. (DCWW)
3.3.21

Sewer systems are typical to all the urban locations within the study area. Modern sewer systems
are typically designed to accommodate storm events with a 3.3% annual probability (1 in 30 year
return period) and are normally separated into foul and surface water sewers. Older sewer
systems were often constructed without consideration of a design standard and may in some
areas have an effective design standard of less than 30 years. In addition, these systems were
often designed to convey foul and surface water flows in combination. Consequently, storm
events with a return period exceeding 30 years would be expected to result in flooding of some
parts of the sewer system.
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3.3.22

The management of storm water/foul water for the study area is the responsibility of DCWW and
the City and County of Swansea Council. In addition, private individuals may be responsible for
drainage systems that operate prior to discharge either into a watercourse or into a public sewer.

3.3.23

DCWW is the statutory water and sewerage undertaker and maintains a record of historical
sewer flooding events at the postcode scale within the study area. Details have been provided for
incorporation into this Stage 1 SFCA. These records also indicate the relevant intensity (i.e.
return period) of the storm that produced the recorded events, where known.

Mid Wales Fire and Rescue Service
3.3.24

Mid Wales Fire and Rescue Service provided records of all flooding incidents between April 2002
and March 2009, records prior to this were unavailable. This dataset provides information relating
to where and when the fire service responded to an emergency call relating to a flood incident.
Due to the remit of the Mid Wales Fire and Rescue Service, they are not required to record the
cause of the event that required their emergency response. Relevant incidents have been
identified on a GIS layer for use in this SFCA.

Network Rail
3.3.25

Network Rail provided locations of various structures within their jurisdiction, which includes
culverts, pipes, drains and watercourses, amongst others. These are deemed to be of limited use
as part of this Stage 1 SFCA but may be of some use as part of more detailed investigations
within the Stage 2 SFCA. In addition, Network Rail has confirmed that they know of no locations
that are known to regularly experience flooding problems.

3.4

Policy Review

3.4.1

In order to place flood consequences and risk within the context of national, regional and local
policies, a review of relevant policy documents has been undertaken. This review is included
within Appendix B of this report.

3.4.2

The policy review includes greater detail with regard to TAN15 than is presented throughout the
main report. It also provides details of the justification test aspect of TAN15 which plays an
important role in the development allocation process by steering development into the lowest
flood risk zone possible. Where this is not possible, or for wider sustainability issues development
has to be located within a high risk zone, the justification test provides criteria that should be
adhered to in order to justify the location of development within a flood risk area.
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4

Flood Risks in the City and County of Swansea

4.1.1

This section outlines how the data collected has been disseminated and used in order to assess
the flood risks posed on a strategic scale within the City and County of Swansea.

4.1.2

The predominant method of disseminating flood related information (such as Environment
Agency Flood Zones and recorded flooding incidents) as part of this SFCA is through the use of
GIS using MapInfo v9.5. This allows the storage, interrogation, analysis and presentation of key
information in a clear and concise manner, such as the map outputs shown in Appendix A.
Therefore, it is important that the various limitations and assumptions associated with such
strategic level mapping is understood in order to both sequentially locate development to the
lowest flood risk zone possible and to substantially refine site specific Flood Consequence
Assessments (FCAs) where required.

4.1.3

Data stored within GIS can contain attribute data which provides greater detail to the dataset
other than simply a visual representation. Such data has been used to inform this SFCA report.

4.1.4

Datasets created and manipulated in GIS have the ability to be updated in line with newly
released data meaning they can remain a relevant resource throughout the LDP process.

4.1.5

Appendix A includes maps that have been produced for City and County of Swansea Council for
application of the justification test aspect of TAN15. Figure 7 of Appendix A shows the DAMS for
the City and County of Swansea, as well as the Environment Agency Flood Zone maps for fluvial
and tidal flooding.

4.2

Requirements of TAN15

4.2.1

Although TAN15 does not contain specific guidance on the requirements of SFCAs, its
overarching aim is to steer development to the lowest possible flood risk areas. Where this is not
possible, development should be justified in order for it to be located within a flood risk zone.

4.2.2

The aim of this SFCA is to aid the City and County of Swansea Council in their strategic
placement of development and where necessary provide greater detail sufficient for the
justification test aspect of TAN15 be undertaken.

4.2.3

With regard to surface water runoff, TAN15 requires post development runoff rates to be no
greater than the pre-development rates. In addition, developers should seek to utilise SuDS,
wherever local conditions allow.

4.2.4

Appendix 1 of TAN15 provides greater detail on the assessment of flood consequences at the
individual site level.

4.2.5

Appendix B of this report provides additional information on how TAN15 informs the assessment
of flood consequences in the development process.
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4.3

Fluvial and Tidal Flooding
Fluvial and Tidal Flood Zone Mapping

4.3.1

The Environment Agency provided GIS layers for Flood Zones 2 and 3 throughout the City and
County of Swansea, which are shown in Figure 7 in Appendix A.

4.3.2

Figure 7 in Appendix A indicates that the most significant areas of Flood Zones 2 and 3 are
associated with the largest watercourses such as the Tawe (in particular Morriston, Llansamlet
and central Swansea) and Loughor (Loughor and Pontarddulais).

4.3.3

The City and County of Swansea Council provided DAM maps for the entire study. This is shown
in Figure 7 of Appendix A and cover similar extents as the Environment Agency Flood Zones.

Historical Flooding
4.3.4

The Environment Agency have provided a GIS layer indicating the locations of historic flood
events associated with fluvial and surface water events within the City and County of Swansea
Council administrative area. The data provided indicates that the flood events of significance
occurred in the 1979-80, 1998, 2003, 2008, as shown in Figure 4 of Appendix A.

4.3.5

In addition, the Environment Agency provided a flood report from 1979 on the River Tawe (see
Appendix C). Due to the magnitude of this event, the report indicates that many of the developed
areas along this watercourse experienced flooding, even in areas benefitting from flood
defences. Where potential development sites are located within the area of historical flooding,
this information should be utilised within the Stage 2 SFCA.

4.3.6

The Ogmore to Tawe CFMP provides some details of historical flood events relevant to the City
and County of Swansea Council, which are summarised in Appendix C. The Loughor to Taf
CFMP does not detail any historical flood events that have occurred in the study area. In
summary, the areas identified within the CFMP that have been susceptible to historic flooding
are:
• River Tawe, particularly areas in or around Morriston, Clydach and Pontardawe;
• River Loughor and Cwm Dulais, particularly Pontarddulais;

Impact of Climate Change
4.3.7

It is predicted that climate change will bring milder wetter winters that are characterised by
periods of long duration rainfall. In contrast, frequent and short duration, high-intensity rainfall
linked with longer drier summers is predicted. These scenarios are likely to cause increased
flooding from fluvial, surface water and sewer sources.

4.3.8

In terms of fluvial flooding, guidance within TAN15 along with other Environment Agency and
DEFRA guidelines indicate that peak river flows will increase by 20% over the next 50 - 100
years. In the absence of flow data but presence of water level data, the DEFRA report
FD2320/TR2, ‘Flood Risk Assessment Guidance for New Development’ (DEFRA, 2005) can be
used to estimate the effects of climate change on flood levels. Section 11 of the DEFRA report
outlines that a proposed development should set finished floor levels at 600mm above the 1%
annual probability flood levels and include a further 150mm freeboard. However, the use of such
guidance to inform land raising within a flood risk area should be treated with caution as it may
present an increase in flooding to third parties via flood water displacement. Therefore, the use of
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this guidance should be superseded by detailed hydraulic modelling when supporting a proposed
development.
4.3.9

The DAMS and Environment Agency Flood Maps do not include an allowance for climate
change. Therefore, in locations where climate change extents are not available, it is
recommended that, as a precautionary indicator, the Environment Agency defined Flood Zone 2
should be treated as Flood Zone 3 inclusive of climate change. This has not been reflected within
the Stage 1 mapping but, if after the application of the justification test, development is likely to
fall within Flood Zones 2 or 3, the likely effects of climate change should be investigated as part
of the Stage 3 SFCA or site specific FCA.

Unmapped Watercourses
4.3.10

The Environment Agency Flood Zone mapping covers the majority of watercourses within the
study area. However, where catchments are less than 3 km2 in area, the Environment Agency
mapping does not typically define Flood Zones 2 and 3. Consequently, there are some locations
where Flood Zones are not defined. These are generally in areas of higher elevation within the
headwaters of small catchments or minor tributaries.

4.3.11

It is recommended that in the absence of flood mapping for fluvial watercourses, the ASTSWF
maps can be used to identify potential flood risk areas for unmapped areas. These have been
produced for a 1 in 200 year return period (0.5% annual probability), 6.5 hour duration, rainfall
event. Therefore, they can be used as a precautionary indicator in the absence of more detailed
information to provide an indicative potential flood risk area.

4.4

Groundwater Flooding

4.4.1

Groundwater flooding occurs when the level of groundwater increases sufficiently so it rises
above the level of the ground and causes flooding. It is often dependant on the underlying
geology of an area and occurs following prolonged rainfall.

4.4.2

Groundwater flooding within the majority of South Wales is typically a greater risk in areas with
significant Coal Measures that were previously mined. However, the majority of the former coal
mining areas within the City and County of Swansea are believed to be fully recovered and
therefore do not present a significant risk of flooding. Therefore, groundwater levels are not a
significant flood risk on a strategic scale within the study area.

4.4.3

Inspection of the Environment Agency Groundwater Source Protection Zones (SPZ) within the
2
study area has identified one area which is located within an Inner Zone SPZ . This indicates that
there is a resource used for public water and that any potential pollutants could reach the
borehole within 50 days. Whilst these areas are typically utilised to indicate areas where
groundwaters are particularly susceptible to pollution, they also indicate where groundwater
levels have the potential to fluctuate. The Inner Zone SPZ is located in the centre of the Gower
Penninsula, (to the east of Reynoldston and between the B4271 in the north and the A4118 in
the south).

4.4.4

In addition to the SPZ maps, the Environment Agency have also produced Aquifer Designation
maps indicating which geological strata could contain significant volumes of groundwater.
Inspection of the Aquifer Designation maps indicates that the majority of the bedrock geology in

2

http://www.environment-agency.gov.uk/homeandleisure/37805.aspx
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the City and County of Swansea is classified as Secondary Aquifer A, meaning it is permeable
layers capable of supporting water supplies at a local scale. They can be an important source of
base flow to rivers, however, are not typically a significant source of flooding on a strategic scale.
This designation is consistent with the information presented in Section 2.5.

4.5

Flooding from Artificial Sources

4.5.1

Artificial waterbodies such as canals and reservoirs present a different flood risk to potential
development than more natural watercourses or water bodies. The inflows/outflows to a canal or
reservoir are generally controlled by weirs, sluices or similar structures. In addition, they often
have the capacity to store water thus attenuating the peak flood flow and reducing the risk of
flooding to downstream areas. As a result of these factors, areas adjacent to artificial water
bodies and watercourses face different flood risk constraints to areas adjacent to more natural
watercourse or water bodies.

Reservoirs
4.5.2

The Environment Agency has provided records of reservoirs within the City and County of
Swansea. In addition, the data provided indicates whether each reservoir is impounded or not.
Generally, impounding reservoirs present potentially significant flood risk should the impounding
structure breach or fail.

4.5.3

As with the method of assessment of flood risk from the artificial watercourses, any potential
development site located down gradient of a reservoir would be identified as being at potential
risk from reservoir flooding. Given the nature of the flooding associated with a sudden release of
a large volume of water, the consequences of such flooding could be significant. However, the
risk of such an event occurring is very low.

4.5.4

One reservoir has been identified within the City and County of Swansea area, the Nant-yFendrod Reservoir, an impounded reservoir located adjacent to the River Tawe to the south of
the Llansamlet area of Swansea. The potential flow path from this reservoir is shown in Figure 2
in Appendix A. Any site located downstream of this reservoir is potentially at risk from flooding.

4.5.5

As mentioned in Section 3.3.16 of this report, the information on reservoirs within and around
Swansea is likely to be updated as the requirements of the Flood and Water Management Act
become more widely implemented.

4.6

Surface Water and Surcharged Drainage Flooding
TAN15 Requirements

4.6.1

The majority of the guidance provided by TAN15 relates to the impact arising from fluvial and
tidal flooding. However, the document (in particular, Section 7 – Assessing Flood Consequences)
outlines a need to assess the consequences arising from other forms of flooding such as surface
water flooding.

4.6.2

Specific guidelines with respect to surface water within TAN15 involve the mitigation and
management of surface water runoff arising as a result of new development. These aspects are
covered in Section 5 of this SFCA report.
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Historical Flooding
4.6.3

As outlined in Section 3.3, various stakeholders provided information relating to historical flood
events arising from surface water or overland flow. Of particular relevance is the data provided by
Dŵr Cymru Welsh Water in relation to flooding incidents caused by overloaded sewers. The data
provided has been collated onto GIS, the results of which are shown in Figure 4 of Appendix A.
In addition, the GIS database includes information relating to the approximate return period of
each flooding incident, where known. According to records, the approximate areas with the
highest number of recorded incidents are:
• Oxwich;
• Manselton, Swansea;
• Gorseinon;
• Sketty, Swansea;
• Crofty; and
• Penllergaer.

4.6.4

These recorded incidents relate to isolated pinch points within the public sewerage system, which
can be resolved either through DCWW’s planned regulatory investment or via developer
contributions.

Known Surface Water Problem Areas
4.6.5

Through liaison with the various stakeholders, it is evident that surface water flooding is a
significant flooding mechanism for many areas throughout the City and County of Swansea.
However, surface water issues tend to be localised and caused by ponding, sewer blockages or
capacity issues. However, some areas are known to experience surface water flooding issues.
These have been identified by City and County of Swansea Emergency Planners and Drainage
Engineers. As indicated in Section 3.3, the local engineers provided a spreadsheet with previous
surface water incidents. This spreadsheet utilised a scoring system to identify the areas that have
suffered worst from surface water flooding. The scoring system assigned the following scores to
each historical incidents:
1. Re-occurred over more than one year = 1 point
2. Flooding not due to blocked gulley = 2 points
3. Flooding caused by blocked gulley = 1 point
4. Could be hazardous = 2 points

4.6.6

The incidents have not been identified with a NGR or similar, hence the location of each incident
cannot be identified by GIS or similar. However, in order to identify the generic areas that have
been subject to most severe flooding, the areas that have scored highest (e.g. 4 or 5 points) are
identified below:
• Blackpill – Score 4/5
• Parkmill area – Score 5
• Cockett – Score 5
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• Llansamlet/ Jersey Road – Score 5
• Gorsenion – Score 4/5
• Port Tennant/ Fabian Way – Score 4
• A484 Road, Loughor Bypass – Score 5
• Llangyfelach, Swansea Road – Score 4
• Killay, Hendrefoilan Lane – Score 5.

Areas Susceptible to Surface Water Flooding
4.6.7

In 2009, the Environment Agency provided all Local Authorities in England and Wales with maps
indicating the Areas Susceptible to Surface Water Flooding (ASTSWF) within the LPA areas.

4.6.8

The ASTSWF maps show areas that are potentially susceptible to flooding from surface water
sources. They were developed for the Environment Agency at a national level to provide surface
water flooding information to Local Resilience Forum (LRF) partners and the Welsh Assembly
Government (WAG). The map data is a deliverable from the Pitt Review of the summer 2007
floods. The flood risks posed are defined in three bandings, ‘less’, ‘intermediate’ and ‘more’
susceptible. Given the national scale of the maps, their use at a local scale should be treated
with caution.

4.6.9

The Environment Agency has produced a guidance document for Local Planning Authorities for
use in planning. This guidance document states that ‘..it is anticipated that Inspectors will wish
each LPA to confirm that it has taken the information in the maps into account and be able to
inform him/her of the implications for all sites allocated in the LDP’ (Environment Agency, 2009).

4.6.10

In addition, the guidance document explains the role of the ASTSWF maps in the LDP process.
The salient recommendations of the guidance document are:
•

Maps should indicate where more detailed studies may be appropriate;

•

They are not appropriate to act as the sole evidence for any specific planning decision
without further evidence;

•

Other data such as that collated as part of the SFCA or data from the DCWW should be
used to indicate where further assessment may be necessary.

4.6.11

Given the sensitivity of the data associated with the maps, they cannot be disseminated at a local
scale (i.e. using 1 to 10,000 scale mapping) but can be provided at a higher-level scale.
Therefore, a map showing the distribution of ASTSWF in the City and County of Swansea has
been provided in Figure 8 of Appendix A.

4.6.12

As shown by Figure 8 in Appendix A, the ASTSWF are typically associated with areas of lower
ground, which coincides in many areas with the larger watercourses. For example, there are
relatively significant areas potentially susceptible to surface water flooding in the Tawe corridor,
such as Morriston and Llansamlet. Areas adjacent to the River Loughor and/or the River Lliw/
Llan in and around Pontarddulais, Gowerton and Gorseinon. There are also relatively significant
ASTSWF in the southern areas of Swansea, such as Blackpill, Sketty, Brynmill, St Helens and
the docks area as well as the Crymlyn Bog nature reserve to the north of the docks.
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4.6.13

In order to ensure the emerging LDP and candidate site assessment process is sufficiently
sound, an analysis of the ASTSWF maps in relation to candidate sites should be included within
the methodology of the Stage 2 SFCA. Section 6.2 provides additional information on the site
analysis methodology required.

4.7

Summary of Flood Risks

4.7.1

In order to summarise the information relating to flooding collected by this Stage 1 SFCA, GIS
has been used with the key information disseminated in this report via the figures in Appendix A.
In addition, Table 4-1 below provides a summary of the flood risks posed to the Swansea area
and which locations are potentially worst affected by this flooding.
Table 4-1 Summary of key information collated by the SFCA
Type of
Flooding

Worst Affected Areas

Relevant Figure
in Appendix A

Fluvial

River Tawe corridor (Morriston,
Llansamlet) and River Loughor
corridor (Loughor, Pontarddulais)

Tidal

River Loughor estuary
(Loughor), Coastal Gower
peninsula, River Tawe estuary
(St Thomas’/ docks area of
Swansea)

Lower topographical areas,
particularly River Tawe
(Morriston, Llansamlet), River
Surface Water
Loughor and Lliw (Pontarddulais,
(ASTSWF)
Gowerton, Gorseinon), southern
Swansea (Blackpill, Sketty,
docks)
Surface Water
(sewer flooding)

Oxwich, Manselton, Swansea,
Gorseinon, Sketty, Crofty; and
Penllergaer.

Blackpill, Parkmill area,
Cockett, Llansamlet, Gorsenion,
Surface Water
Port Tennant, Loughor Bypass,
(local incidents)
Llangyfelach, Killay,
Hendrefoilan
Groundwater

Artificial
Sources

Information
Source

Other comments

Figure 7

Environment
Agency

Significant
historical fluvial
events,
particularly 1979
in the Tawe
Catchment

Figure 7

Environment
Agency

Figure 8

Environment
Agency via
Emergency
Planners

Relatively crude
information

Figure 4

DCWW/ Mid
Wales Fire and
Rescue

Only approximate
locations shown
on the figure due
to data sensitivity

N/A

City and County of
Swansea
Drainage
Engineers

No NGR included
with the data
therefore
approximate
locations provided

Not believed to be a significant
Figure 3a and 3b
flood source
Downstream of the Nant-yFendrod Reservoir
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5

Flood Risk Management

5.1.1

This section outlines the existing flood risk management undertaken within the study area,
relevant to each of the flood risks described in Section 4 above.

5.2

Fluvial and Tidal Flood Risk Management
Catchment Flood Management Plans

5.2.1

The CFMPs covering the study area outline the Environment Agency’s existing flood risk
management role. The main roles of the Environment Agency within flood risk management are
summarised as follows:
• Flood mapping such as the national level Flood Map showing the 1% annual probability
(fluvial), 0.5% annual probability (tidal) and 0.1% annual probability flood outlines;
• Strategic planning and development control such as ensuring flood risks have been
adequately considered and mitigated (where necessary) as part of development control;
• Flood defence asset management and operations delivery, such as using the NFCDD
defence data to hold information and undertake routine maintenance of defences and
construct new alleviation schemes;
• Maintain permissive powers on Main Rivers;
• Lead role in flood forecasting and incident management; and
• Raise and maintain a sufficient level of public awareness.

5.2.2

The CFMP also outlines the Environment Agency’s role in future flood risk management and has
undertaken catchment and sub-catchment hydraulic modelling to estimate the impact on flood
extents and levels as a result of various future scenarios. These future scenarios have been
based on increases attributed to urbanisation, climate change and land use.

5.2.3

Using the information from the future hydrological estimation, the CFMP has included a number
of objectives to limit the damage and harm to people, property and the environment in the future.

5.2.4

In order to sustainably manage flood risks through the CFMP area, policies have been identified
for individual areas within the CFMP boundary, known as Policy Units.

5.2.5

For each Policy Unit, the existing and future risks are identified and quantified (in terms of
properties at risk and potential damages) with a policy selected from six policy options, which are
as follows:
• No active intervention;
• Reduce existing flood risk management actions;
• Manage flood risks at the current level;
• Take further action to sustain the current level of flood risk into the future;
• Take further action to reduce flood risk; and
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• Take action with other to store water or manage run-off for overall flood risk reduction or
environmental benefits.
5.2.6

Once the preferred policies are identified, the CFMP then outlines a series of actions that should
be implemented to help meet the policy requirement.
Ogmore to Tawe (inc. Thaw and Cadoxton) CFMP

5.2.7

Within the Ogmore to Tawe CFMP, three Policy Unit areas fall within the City and County of
Swansea study area. The preferred policies for the various Policy Units are as follows:
• Upland Rivers – Policy 3, manage flood risk at the current level;
• Tawe Valley – Policy 5, take further action to reduce current risk; and
• Lower Tawe – Policy 5, take further action to reduce current risk.
Loughor to Taf CFMP

5.2.8

Within the Loughor to Taf CFMP, two Policy Unit areas fall within the City and County of
Swansea study area. The preferred policies for the various Policy Units are as follows:
• Loughor and West Swansea – Policy 5, take further action to reduce risk; and
• Gower Peninsula – Policy 2, reduce existing flood risk management actions.

Flood Defences
5.2.9

Flooding may occur across areas of the City and County of Swansea affecting people, buildings,
infrastructure or the economy. Where required, flood defences are typically focused in and
around urban areas where for social, economic and sustainability reasons these are required to
minimise disruption to individuals, businesses and the wider community.

5.2.10

The NFCDD (as identified in Section 3.3) is compiled by the Environment Agency and contains
information on natural and man-made defences, including the standard of protection. Fluvial
defences and structures are present in and around the city of Swansea and the towns of
Clydach, Glais and Pontarddulais. Fluvial defences within the study area typically consist of
formal raised man-made flood defences, in the form of a number of short reaches of walls or
raised banks.

5.2.11

Figure 5 in Appendix A show the location of formal defences and structures within the City and
County of Swansea. Appendix D provides additional details on flood defences in the City and
County of Swansea area.

5.2.12

The DAMS for the City and County of Swansea Council have been produced to identify the areas
benefitting from the presence of flood defences (i.e. Zone C1). As shown by Figure 7 in Appendix
A, areas of Zone C1 exist in the city of Swansea, Pontarddulais and Clydach.

5.2.13

Although the DAMS take account of the presence of flood defences, the Environment Agency
Flood Maps do not when delineating the Flood Zone extent. Therefore areas of land situated
behind these defences are still attributed with a flood risk. The reason for this is that the presence
of flood defences does not remove the risk for the areas protected as failure through overtopping
or breaching may occur, therefore, a residual flood risk remains. In addition, the flood defences
themselves are not necessarily designed to protect against the 1% annual probability fluvial
event flood, therefore, they would be overtopped during an event of this magnitude if the
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standard of protection is less that the 1% annual probability event. Where required, areas
benefiting from defences would be investigated through a Stage 2 SFCA.
5.2.14

Railways and major roads may also provide informal flood defence structures that are not
necessarily maintained as flood management infrastructure. As a result, these are not included
within this section nor any figures produced as part of the Stage 1 SFCA. However, they may be
referred to during more detailed site assessments as part of a site specific FCA.

Residual Risk
5.2.15

Whilst flood defences do offer significant benefit, residual risk must be considered during
evaluation of suitable sites for development allocation. Residual risks are typically greater to
areas immediately behind flood defences. Given the high-level nature of the Stage 1 SFCA, no
assessment of residual risks has been made. It is suggested that an assessment of the likely
flood routes associated with overtopping or infrastructure failure should form part of a site specific
FCA or Stage 3 SFCA, where required. An appreciation of the actual or residual risk can
therefore be identified through this process.

Flood Warning Areas
5.2.16

The Environment Agency operates a flood warning service in areas under their jurisdiction (i.e.
Main Rivers) that are at risk of flooding, which is available on their website
(http://www.environment-agency.gov.uk). There are four flood warning codes that indicate the
level of severity of flooding expected to the area (Table 5-1).
Table 5-1: Environment Agency Flood Warning Codes
Flood Warning Code

Description

Flood Watch

Flooding of low-lying land and roads is expected. Make the necessary
actions to prepare for a flood event.

Flood Warning

Flooding of homes and businesses is expected. Take immediate
action.

Severe Flood Warning

Severe flooding is expected. Extreme danger to life and property is
expected. Take immediate action.

All Clear

Flood watches or warnings are no longer in force for this area

5.2.17

Within the City and County of Swansea there are a number of Flood Watch areas. Flood Watch
areas are hydrologically similar (or groups of catchments). Within each Flood Watch area are
focussed areas, known as Flood Warning areas, where flooding is likely to occur during larger
flood events. The Flood Watch and Flood Warning areas within the City and County of Swansea
are displayed in Figure 6 in Appendix A.

5.2.18

The flood warnings are disseminated through a variety of mediums that include TV, radio, and
Flood Warnings Direct, which is a service direct to a telephone, fax, pager and/ or internet.
Loudhailers are also used in certain circumstances. There is also an emergency Floodline
number (0845 988 1188) and a quick dial number for individual rivers.

5.2.19

The Environment Agency aim to give a minimum of two hours warning prior to the onset of a
flood event. However the rapid onset of some flood events, for example after a breach in flood
defences or following a period of high intensity rainfall, means that sufficient warning cannot
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always be realised. In addition, during localised storms on catchments or sub-catchments with a
quick response time, providing up to two hours warning could prove particularly difficult.

The Environment Agency River Level Service
5.2.20

In addition to the Flood Warning Service, the Environment Agency operates a River Level
Service for various watercourses under their jurisdiction. This is a web-based service (accessed
via http://www.environment-agency.gov.uk/homeandleisure/floods/riverlevels/120503.aspx) that
provides up-to-date river level data along with recent levels and maxima. It also provides a water
level at which flooding is possible within the catchment. For the City and County of Swansea
area, the following rivers are included:
• River Dulais at Pontarddulais;
• River Clyne at Blackpill; and
• Carmarthen Bay tidal level at Mumbles.

5.3

Groundwater Flood Risk Management

5.3.1

Historically, groundwater flooding has been relatively unknown in terms of predicting when and
by how much it will cause flooding. This coupled with the limited known sources of groundwater
flooding within the City and County of Swansea has meant that there are limited management
practices in place to reduce the impact of groundwater flooding.

5.4

Management of Surface Water and Drainage Flooding
Principles

5.4.1

Traditionally, built developments have utilised piped drainage systems to manage storm water
and convey surface water runoff away from developed areas as quickly as possible. Typically
these systems connect to the public sewer system for disposal to local watercourses and/or
treatment. Whilst this approach rapidly transfers storm water from developed areas, the alteration
of natural drainage processes can potentially impact on downstream areas by increasing flood
risk and reducing water quality. Receiving watercourses are therefore much more sensitive to
rainfall intensity, volume and catchment land uses after a catchment or areas of a catchment
have been developed.

5.4.2

In addition, as flood risk has increased in importance within planning policy, a disparity has
emerged between the design standard of conventional sewer systems (3.3% annual probability,
or 1 in 30 year) and the typical design standard flood (1% annual probability, or 1 in 100 year).
This results in drainage inadequacies for the flood return period developments need to consider,
often resulting in potential flood risk from surface water/combined sewer systems.

5.4.3

A sustainable solution to these issues is to reduce the volume and/or rate of water entering the
sewer system and watercourses.

Sustainable Drainage Systems (SuDS)
5.4.4

SuDS are the preferred method of TAN15 to manage surface water runoff generated from
developed areas. They seek to manage surface water as close to its source as possible and

Stage 1 Strategic Flood Consequence Assessment

September 2010
21

therefore act as a natural drainage system. Typically, this involves moving away from traditional
piped systems and using ‘soft’ engineered solutions.
5.4.5

In order to comply with the requirements of TAN15, the Environment Agency and the City and
County of Swansea Council, proposed drainage systems (preferably via the use of SuDS) should
be designed to ensure effective operation up to and including the 1% annual probability design
standard flood including a reasonable increase in rainfall intensity to account from climate
change (typically +30% for residential development and 20% for commercial or retail
development).

5.4.6

Wherever possible, SuDS techniques should seek to contribute to each of the three goals
identified below with the favoured system contributing significantly to each objective. Where
possible SuDS techniques for a site should seek to:
• Reduce flood risk (to the site and neighbouring areas);
• Reduce pollution; and,
• Provide landscape and wildlife benefits.

5.4.7

These goals can be achieved by the SuDS management train, a hierarchical approach outlined in
The SuDS Manual (CIRIA report C697), where each component adds to the performance of the
whole system. The hierarchy is as follows:
1. Prevention - Good site design and upkeep to prevent runoff and pollution (e.g. limited paved
areas, regular pavement sweeping);
2. Source control - Runoff control at or near to source (e.g. rainwater harvesting, green roofs,
pervious pavements);
3. Site control - Water management from a multitude of catchments (e.g. route water from
roofs, impermeable paved areas to one infiltration or holding site); and,
4. Regional control - Integrate runoff manage from a number of sites (e.g. into a detention
pond).

5.4.8

In keeping with the guidance of TAN15, LPAs should encourage the application of SuDS
techniques. This section presents a summary of the more commonly used SuDS techniques
currently available (see Table 5-2) and a review of the soils and geology of the study area. This
will enable the City and County of Swansea Council to identify where SuDS techniques could be
employed in development schemes (Table 5-3 and Table 5-4).

5.4.9

The application of SuDS techniques is not limited to one technique per site. Often a successful
solution will utilise a number of techniques in combination, providing flood risk, pollution and
landscape/wildlife benefits. In addition, SuDS can be employed on a strategic scale, for example
with a number of sites contributing to large scale jointly funded and managed SuDS, however,
each development site must offset its own increase in runoff and attenuation cannot be “traded”
between developments.

SuDS Design
5.4.10

As per the requirements of TAN15, the design of SuDS measures should be undertaken as part
of the drainage strategy and design for a development site. A ground investigation, including
appropriate infiltration testing would be required to assess the suitability of using infiltration
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measures, with this information being used to assess the required volume of on-site storage.
Hydrological analysis should be undertaken using industry-approved procedures, to ensure a
robust design storage volume is obtained.
5.4.11

During the design process, liaison should take place with the LPA and the Environment Agency
in order to establish that the design methodology is satisfactory and to also agree on a permitted
rate of discharge from the site.

5.4.12

A key consideration of SuDS design is the maintenance regime to ensure they operate
effectively, which should be sufficiently detailed and agreed at the design stage. The
maintenance regime should set out a framework with a clear identification of responsibility for the
lifetime of the proposed development.
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Table 5-2 Summary of SuDS techniques and their suitability to meet the three aims for sustainability

Prevention

Management Train

Description

Green roofs

Layer of vegetation or gravel on roof areas
providing absorption and storage.

●

●

●

Rainwater harvesting

Capturing and reusing rainwater for domestic
or irrigation uses.

●

○

○

Infiltration through the surface into underlying
layer.
Drain filled with permeable material with a
perforated pipe along the base.
Similar to filter drains but allows infiltration
through sides and base.
Underground structure used for store and
infiltration.
Vegetated areas used for treating runoff prior
to discharge into receiving water or infiltration
Grassed depressions, provides temporary
storage, conveyance, treatment and possibly
infiltration.
Provides treatment by filtering runoff through a
filter media consisting of sand.
Dry depressions outside of storm periods,
provides temporary attenuation, treatment and
possibly infiltration.
Designed to accommodate water at all times,
provides attenuation, treatment and enhances
site amenity value.
Similar to ponds, but are designed to provide
continuous flow through vegetation.

●
●
●
●
●

●
●
●
●
●

○

●

●

○

●

●

2

●

●

○

●

●

●

●

●

●

Permeable pavements
Filter drains
Infiltration trenches
Soakaways

Source

Bio-retention areas
Swales
Sand filters

Ponds
Site

Regional

Basins

Wetland

Water Quantity

Water Quality

Amenity
Biodiversity

Component

2
2
2

●

Key: ● – highly suitable, ○ - suitable depending on design, 2 - not suitable
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SuDS Utilisation within the City and County of Swansea
5.4.13

The underlying ground conditions of a development site will often determine the type of SuDS
approach to be used at development sites. It should be a pre-requisite of any development to
demonstrate that a SuDS facility can work for the site, or to provide reasons as to why SuDS are
unachievable. In the absence of full ground investigations, the information provided within this
section can provide a reasonable summary and starting point for the potential use of SuDS
throughout the City and County of Swansea.

5.4.14

Based on a review of the BGS geological dataset potentially suitable SuDS techniques that
would have been identified that are likely to be suitable based on the underlying geology is
summarised in Table 5-3 and Table 5-4 below. The information contained within the tables and
this section represents a guide that should not be used to accept or refuse SuDS techniques.
Table 5-3 Summary of SuDS use in the City and County of Swansea according to bedrock
types
SuDS Technique

Permeability

Geology

Location

Infiltration

Moderate/High

Limestones

Located in the far northern areas.

Infiltration or
Combined Infiltration
and Attenuation

Low/Moderate

Millstone Grit
Group

Located in the centre of the study area, in the
Gower Peninsula.

Low/Moderate

South Wales Coal
Measures Group

Predominant bedrock located across the
north of the study area.

Table 5-4 Summary of SuDS use in the City and County of Swansea according to
superficial deposit types
SuDS Technique

Infiltration or
Combined Infiltration
and Attenuation

Attenuation

5.4.15

Permeability

Geology

Location

Low/Moderate

Glacial Till,
Predominant drift deposits located in the City
Glacial Sand and
of Swansea and the southern area of the
Gravel
Gower Peninsula.

Low/Moderate

Outcrops on the northern part of the Gower
Alluvial Deposits Peninsula and valley bottoms in the northern
part of the study area.

Low

Peat

South of the city of Swansea.

As shown in Table 5-3 and Table 5-4, there is likely to be variable infiltration rates throughout the
City and County of Swansea but with limited areas of obvious high infiltration. In addition, the
SuDS technique applicable to an area or location could be dependant on the thickness or
presence of the superficial deposits or soils.

SuDS Constraints
5.4.16

There are several constraints that may limit the application of SuDS. These will vary between
locations and may include:
Groundwater Use / Vulnerability

5.4.17

Groundwater resources can be vulnerable to contamination from both direct sources (e.g. into
groundwater) or indirect sources (e.g. infiltration of discharges onto land). Groundwater
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vulnerability within the study area has been determined by the Environment Agency, based on a
review of aquifer characteristics, local geology and the leaching potential of overlying soils.
5.4.18

As identified in Section 4.4, the Environment Agency has produced Aquifer Designation maps to
identify the potential for underlying geology to support significant volumes of groundwater. The
majority of the geology in the City and County of Swansea is deemed to be Secondary Aquifer A
and as such would not restrict SuDS on account of it not containing significant volumes of
groundwater. However, Secondary Aquifer B geological strata typically have lower permeability,
which may restrict the use of infiltration type SuDS measures.
Groundwater Source Protection Zones

5.4.19

Groundwater Source Protection Zones (SPZ) are defined by the Environment Agency as areas of
groundwater resources that are potentially susceptible to pollution. Inspection of the available
data has identified one area within the study area located within a SPZ. This indicates that there
is a resource used for public water supply that should be safeguarded from potential pollution.
This SPZ covers a relatively small rural area in the centre of the Gower Peninsula.
Other Constraints

5.4.20

There are a number of other potential constraints to the use of SuDS that should be investigated
as part of a proposed development, these are summarised as follows:
• The depth of the groundwater table;
• Ground contamination – the potential for contaminants within the ground to become
‘mobilised’ when infiltration water is encouraged to soak away. Typically prevalent in
previously developed areas;
• Ground conditions or infiltration rates;
• Site slopes;
• Surface water run-off quality and quantity;
• Capacity of the receiving watercourse or tidal water levels causing ‘tidelocking’;
• Maintenance requirements;
• Economical viability; and,
• Ecological considerations.

5.5

Other Flood Risk Management
Emergency Planning

5.5.1

When extreme flood events occur it is essential to have an emergency plan in place to provide
clear procedural instructions. The mobilisation and organisation of the emergency services and
supporting agencies is required to rescue, treat and transport potentially large numbers of
people. During and after a flood event the role of the Local Authority includes providing transport
for the evacuees and safe rest centres to house people in the event of homes being flooded.
Further health and welfare issues are inevitable as a result of serious flood event.
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5.5.2

The South Wales Local Resilience Unit has produced a ‘Community Risk Register’ under the
Civil Contingencies Act 2004 (Contingency Planning) Regulations 2005. This ‘live’ document
indicates the hazard, likelihood and the impact for a range of risks including flooding from various
sources (e.g. fluvial, tidal, surface water or dam failure) on a local and regional scale. The risk
register indicates that the higher the impact rating a flood event has, the lower the likelihood and
vice versa. The various flood events typically have a ‘High’ or ‘Very High’ risk rating. In order to
respond to a flood event, the risk register refers to the existing Flood Watch and Flood Warning
as well as area-wide flood plans already in place. It recognises the Environment Agency as the
lead authority.
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6

Future SFCA Work

6.1.1

The next step in the City and County of Swansea SFCA process is to undertake the Stage 2
SFCA. This will involve undertaking an intermediate assessment of flood risks to the proposed
strategic candidate sites, once they have been selected. The candidate site selection process
methodology has included consideration for flood risks by summarising the requirements of
TAN15 and focussing the attention of the reader to this document.

6.1.2

Once the candidate sites have been selected for potential inclusion within the LDP, a site
screening exercise will be undertaken. The methodology for this is outlined below.

6.2

Screening Process
SFCA Screening

6.2.1

The Stage 2 SFCA screening process should utilise the four main criteria, identified as:
1. Site located within a DAM Flood Zone;
2. Site located within an Environment Agency Flood Zone;
3. Significant portion of the site located within an ASTSWF area;
4. Locally derived data suggests flooding issues at the site.

6.2.2

The first criterion for screening the strategic candidate sites is identifying whether they are
located within DAM Zones B or C. However, as these maps only indicate the 0.1% annual
probability flood extent, it is deemed prudent to utilise the Environment Agency Flood Maps as
the second screening criterion because they are updated on a regular basis. Therefore, if the
sites are located within an Environment Agency defined Flood Zone 2 or 3; they would be
screened ‘in’ to the Stage 2 SFCA.

6.2.3

Location within DAM Zone A or Environment Agency Flood Zone 1 would screen the site ‘out’ of
the Stage 2 SFCA, unless local evidence collated by this Stage 1 SFCA suggests the site may be
at risk from flooding other than from rivers. Hence criteria 3 and 4 have also been utilised.

6.2.4

Given the high-level and therefore relatively crude nature of the ASTSWF maps, stringent
analysis of candidate sites in relation to these maps would not necessarily be proportionate to the
risks indicated by them. Therefore, the screening process of this SFCA has utilised the following
methodology. Candidate sites would be ‘screened in’ to the Stage 2 SFCA if it meets following
criteria:
• More than 50% of the site is located within an ‘Intermediate’ or ‘Less’ susceptible ASTSWF
zone; and/or
• Any part of the site is located within a ‘More’ susceptible ASTSWF zone.

6.2.5

The final criteria in the site screening process is the location of historical data suggesting flooding
issues are present in the vicinity of a particular site. This would utilise the data collected as part of
the Stage 1 SFCA such as South Wales Fire and Rescue responses, DCWW registers and the
City and County of Swansea drainage engineers and emergency planners information. A flow
chart has been produced and is shown in Figure 6-1 below.
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Candidate Site for Assessment

No

Is any part of the
site located within
a ‘More’
vulnerable
ASTSWF?

Is any part of the site
located within a DAM
zone B or C and/or
Environment Agency
Flood Zone 2 or 3?

Site may
require a
Stage 2
assessment

Yes

No
Can sufficient land be
allocated outside of
the flood
zones/ASTSWF?

Is there any other
data available to
suggest historical
flooding near the
site?

Yes

No
No

Is at least 50% of
the site within a
‘Less’ or
‘Intermediate’
ASTSWF

Is there sufficient data
(e.g. hydraulic
modelling) available
to asses flood risks
accurately?

Is there any other
data available that
identify flood risk
issues at the site?

No

No

Yes

No

Stage 2
unlikely –
Site
allocation
possible

Stage 3
potentially
required

Stage 3
unlikely
Broad Level
FCA may
be required

Stage 3
unlikely –
Site
allocation
possible
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6.2.6

Should a site be not included within the Stage 2 SFCA, it doesn’t necessarily mean there are no
flood risks associated with it. Therefore, the LPA should still ensure it manages flood risks under
the guidance of the SFCA, e.g. utilising sustainable drainage systems. Where relevant, this
should be undertaken via a site-specific FCA written to adhere with TAN15 and reviewed by both
the Environment Agency and the City and County of Swansea.

6.3

SFCA Updates

6.3.1

The SFCA is intended to be a ‘live’ document and therefore should undertake regular and
periodic review and updating to ensure that the information contained remains topical. Given the
proposed GIS outputs of the SFCA, any updates would include the data collected as well as the
various policies and guidance documents referred to throughout.

6.3.2

It is recommended that, following completion of the final SFCA, the City and County of Swansea
and the Environment Agency determine a suitable period for review and update of the SFCA that
is acceptable to both parties. The updates should include:
• Updated and renewed Environment Agency Flood Maps, the SFCA data could be updated
periodically to include Environment Agency data release;
• Updated flood defence information, such as newly constructed defences or inspection
details;
• New or additional records of flood incidences from various stakeholders, e.g. DCWW
flooding records or South Wales Fire and Rescue Incidents (this data could be updated
annually from relevant records); and
• Any new or additional data that may not have been made available for this SFCA, e.g. if
transportation authorities begin to record flooding incidents, this could be reviewed annually
or datasets and GIS updated accordingly with new data releases.

6.3.3

It is recommended that the policy, legislation and document review section of the SFCA is
updated annually, in line with the proposed LDP Annual Monitoring Report to include:
• Potential updates to planning policy, e.g. TAN15;
• Updates and new releases of flood risk related legislation;
• Updates of local flooding related documents and guidance, e.g. relevant CFMPs and SMPs;
and
• Updates to other documents or guidance, e.g. other ‘live’ documents such as new SuDS
guidance notes.
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Appendix A – Figures
Figure 1

– Overview of Study Area

Figure 2

– Overview of Major Strategic Water Features within the Study Area

Figure 3a

– Overview of Geology within the Study Area - Bedrock

Figure 3b

– Overview of Geology within the Study Area – Superficial Deposits

Figure 4

– Overview of Historical and Potential Flood Sources

Figure 5

– Overview of Flood Defence Provision

Figure 6

– Overview of Flood Warning and Flood Watch Area

Figure 7

– WAG DAMS for City and County of Swansea

Figure 8

– Areas Susceptible to Surface Water Flooding within the Study Area
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