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Limitations
URS Infrastructure & Environment UK Limited (“URS”) has prepared this Report for the sole use of Tidal Lagoon (Swansea Bay) Plc
th
(“Client”) in accordance with the Agreement under which our services were performed [47065127, 12 December 2012]. No other
warranty, expressed or implied, is made as to the professional advice included in this Report or any other services provided by URS.
This Report is confidential and may not be disclosed by the Client nor relied upon by any other party without the prior and express
written agreement of URS.
The conclusions and recommendations contained in this Report are based upon information provided by others and upon the
assumption that all relevant information has been provided by those parties from whom it has been requested and that such
information is accurate. Information obtained by URS has not been independently verified by URS, unless otherwise stated in the
Report.
The methodology adopted and the sources of information used by URS in providing its services are outlined in this Report. The
work described in this Report was undertaken between December 2012 and January 2014 and is based on the conditions
encountered and the information available during the said period of time. The scope of this Report and the services are accordingly
factually limited by these circumstances.
Where assessments of works or costs identified in this Report are made, such assessments are based upon the information
available at the time and where appropriate are subject to further investigations or information which may become available.
URS disclaim any undertaking or obligation to advise any person of any change in any matter affecting the Report, which may come
or be brought to URS’ attention after the date of the Report.
Certain statements made in the Report that are not historical facts may constitute estimates, projections or other forward-looking
statements and even though they are based on reasonable assumptions as of the date of the Report, such forward-looking
statements by their nature involve risks and uncertainties that could cause actual results to differ materially from the results
predicted. URS specifically does not guarantee or warrant any estimate or projections contained in this Report.
Unless otherwise stated in this Report, the assessments made assume that the sites and facilities will continue to be used for their
current purpose without significant changes.
Where field investigations are carried out, these have been restricted to a level of detail required to meet the stated objectives of
the services. The results of any measurements taken may vary spatially or with time and further confirmatory measurements
should be made after any significant delay in issuing this Report.
Copyright
© This Report is the copyright of URS Infrastructure & Environment UK Limited. Any unauthorised reproduction or usage by any
person other than the addressee is strictly prohibited.
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1.0

INTRODUCTION

1.1

Commission

1.1.0.1

URS Infrastructure & Environment UK Limited (URS) has been commissioned by Tidal Lagoon
(Swansea Bay) plc (TLSB), to undertake a Flood Consequence Assessment (FCA) for the
proposed development of a tidal powered generating station (the "Project") on land located at
Swansea Port. This FCA draws on existing available information to inform a qualitative
assessment of flood risk to the development and arising from the development. Flood
mitigation measures are recommended where necessary.

1.2

Background

1.2.0.1

This FCA concerns the flood risk related to the onshore and offshore development of
permanent buildings that will be constructed as part of the Project.

1.2.0.2

Planning Policy Wales Technical Advice Note 15: Development and Flood Risk (TAN15) (Ref. 2)
Development Advice Maps (DAMs) indicate that the majority of the site is located within Zone
C2, which covers areas that have an Annual Exceedance Probability (AEP) of flooding that is
equal to or greater than 0.1% (1 in 1000 year event). As a result, flood risks should be taken
into consideration and managed prior to submitting any formal site proposals or applications.

1.2.0.3

A review of the Environment Agency Flood Map (Appendix A), identifies the tidal flood extent
without taking into account the presence of flood defences and indicates that the majority of
the site of the onshore works lies within Flood Zone 3 (land assessed as having greater than a
0.5% (1 in 200 year) annual probability of tidal flooding in any year). A number of smaller areas
lie within Flood Zone 2 (land assessed as having up to a 0.1% (1 in 1000 year) annual
probability of tidal flooding in any year).

1.2.0.4

In accordance with TAN15 an assessment of the flood risk posed to and from the Project from
all sources of flooding will be included within this FCA.

1.3

Aims and objectives

1.3.0.1

The aim of this study is to undertake an FCA that is appropriate to the Project, which will meet
the necessary requirements of TAN15.

1.3.0.2

The main objectives are to assess the flood risk to the Project and identify suitable mitigation
measures with the main aim that any risks and consequences of flooding are managed to a
level that is acceptable for the nature, scale and type of the proposed development, including
its effects on the surrounding area.

1.3.0.3

In order to achieve the above the following objectives will be met:
i.

collect and review existing flood risk data including topographic data, surface water
drainage, Landmark Envirocheck report, scheme proposals and any relevant Strategic
Flood Consequence Assessment (SFCA);

ii.

assess and interpret available information to identify potential sources of flood risk
including tidal, fluvial, groundwater, sewers, surface water and infrastructure failure;

iii.

summarise the proposed surface water drainage strategy to demonstrate that surface
water from the site can be managed in a sustainable manner;
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iv. provide recommendations for appropriate flood risk mitigation measures (where
applicable); and
v.

produce a FCA, in full accordance with TAN15, to accompany the Environmental
Statement and subsequent application for development consent.

2.0

THE PROJECT AND SITE SETTING

2.1

Introduction

2.1.0.1

TLSB is proposing to construct and operate an offshore tidal-powered generating station,
located in Swansea Bay, South Wales (Figure 1.1). The Project will generate renewable energy
in the form of electricity using the large tidal range (the difference between high and low
water) which is a distinguishing feature of the Bay. The Project will have a nominal capacity of
240 Megawatts (MW), generating approximately 400GWh net annual output. This is enough
electricity for approximately 121,000 homes: more than Swansea’s annual domestic electricity
use (109k households); c.70% of Swansea Bay’s annual domestic electricity use (Swansea,
Neath & Port Talbot, 173k households); or c.9% of Wales’ annual domestic electricity use
(based on 1,369k households).

Figure 1.1: Location of Project

2.1.0.2

In addition to generating electricity, the Project aims also to provide visitor facilities and other
amenities including art, education, mariculture and sporting/recreational facilities. The Lagoon
seawall is expected to be open to the public during daylight hours for walking, running, cycling
with access controlled during extreme weather.
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2.2

Consenting process

2.2.0.1

As the Project is an offshore electricity generating station of more than 100MW, it is a
nationally significant infrastructure project (NSIP) under the Planning Act 2008 ("PA 2008").
Construction of such a project requires that a Development Consent Order (DCO) is first
granted by the Secretary of State for Energy and Climate Change following an application for
development consent to the Planning Inspectorate (PINS) under the PA 2008.

2.2.0.2

The DCO for the Project will embrace a number of separate consents formerly required for a
project of this type. Section 33 of the PA 2008 dispenses with the need for separate planning
permission or deemed planning permission under the Town and Country Planning Act 1990
(TCPA 1990) and consents under Section 36 of the Electricity Act 1989. Any permissions
required under TCPA 1990 will be sought after the grant of DCO consent, as these elements
will not be integral to the construction or operation of the elements of the Project as defined
by the DCO.

2.2.0.3

The DCO will authorise construction and operation of the generating station itself, and its
component parts. These include both offshore and onshore elements of the Project, including
the integral cable and grid connection works.

2.2.0.4

As the Project lies within Welsh waters, an application for a Marine Licence (ML) will be made
to the Marine Licensing Team within Natural Resources Wales (NRW). The process for granting
a ML is set out by the Marine and Coastal Access Act 2009 which gives the appropriate
licensing authority (NRW in this case) powers to grant or not grant a marine licence to an
applicant who wishes to carry out licensable activities in territorial waters.

2.2.0.5

An application for a ML will be submitted concurrently with the application for the DCO. The
requirement for a ML is broadly defined by works taking place in the offshore environment
that affect the seabed or the movement of materials related to it. In this sense, elements of
the offshore Project that are subject to the DCO application are also subject to a separate ML
application.

2.3

Overview of the Project

2.3.0.1

The Project is situated in and adjacent to Swansea Port, approximately 2.2 km southeast of
Swansea City Centre. The Project as a whole spans the administrative areas of the City and
County of Swansea Council (CCSC) and Neath Port Talbot County Borough Council (NPTCBC).
The main onshore development lies within and adjacent to the area of Swansea Port,
immediately south of Fabian Way (A483) which is the main trunk road from Junction 42 of the
M4 into Swansea.

2.3.0.2

The Project area (Figure 1.2) provides a general indication of where the structures associated
with the Project will be located. Immediately west of the site, adjacent to the boundary, is the
mouth of the River Tawe and to the east of the site, is the River Neath.
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Figure 1.2: The Project
2.3.0.3

The lagoon will enclose part of Swansea Bay, from the eastern side of the River Tawe (the
western landfall) to the eastern edge of the new Swansea University Bay Campus (SUBC) (the
eastern landfall). The new seawalls that impound the lagoon will extend approximately 1.5km
directly offshore from SUBC, adjacent to Crymlyn Burrows SSSI. The seawalls will then extend
in a southwest direction along the western boundary of the training wall of the River Neath
Channel. A turbine and sluice gate housing will be located in the south west of the lagoon, at
an oblique angle to the dredged channel of the River Tawe. The seawall will then extend north
towards Swansea Port, close to the mouth of the River Tawe parallel but off set by 100m to the
dredged channel for the River Tawe. In total, this will form an approximately 9.5km-long, Ushaped, seawall which will encompass approximately 11.5km2 of the seabed, foreshore and
intertidal area of Swansea Bay.

2.3.0.4

The seawall will have a sediment core held in place either by a casing of sediment-filled
geotextile tubes, known as Geotubes® (Figure 1.3) or by a conventional method which uses
imported quarry run or dredged gravel mounds (Figure 1.4). The outside of the structure will
be covered in rock armour of various sizes, depending on its level of exposure. The sand used
to form the walls will be taken from within the lagoon footprint. Rock armour will then be
brought in by sea to provide protection. The top of the seawall will have an access road which
will be used for operation and maintenance of the lagoon as well as for visitors.
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Figure 1.3: Example cross-section through lagoon seawall (Geotubes method)

Figure 1.4: Example cross-section through lagoon seawall (conventional method)

2.3.0.5

The turbines, located within the turbine and sluice gate housing, will be bi-directional, namely
able to generate power with flows of water on both the incoming and outgoing tides. The final
turbine design is yet to be selected, but may be of fixed or variable speed technology. The
turbines, which will be up to 7m in diameter, will be permanently underwater (Figure 1.5).
There will also be between 6 and 10 sluice gates – these are large gates which will be
underwater and able to let seawater in and out of the lagoon without going through the
turbines, as required.

Figure 1.5: Cross-section of turbine housing structure
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2.3.0.6

To generate electricity, as the sea starts to rise (flood tide) from low tide level, water is
prevented from entering the lagoon for an average of 2.5 hours, which creates a difference in
water levels known as ‘head’. Once sufficient head has been reached, the water is allowed to
flow into the lagoon through the turbines, turning the runner and generating electricity. This
process is repeated on the ebb tide, where the water is prevented from leaving the lagoon
until there is sufficient head to start the process again in reverse (Figure 1.6).

Figure 1.6: Illustration of water flow between the sea and the lagoon

2.3.0.7

Towards the end of the ebb or flood tide the sluice gates will be opened. This is to empty or fill
the lagoon as quickly as possible before low or high tide level. This ensures that the lagoon
water level is as close to the outside sea level as possible, before the tide starts to rise or fall
again. This is to maximise electricity generation and to keep the intertidal area as close as
possible to that occurring naturally outside the lagoon. An option to pump the seawater at the
end of the tide is also being looked at to further equalise seawater levels. This would apply
should variable speed turbines be deployed.

2.3.0.8

This generation sequence will happen on both the flood and ebb tides, four times a day in
total. Figure 1.7 illustrates this generating cycle.

Figure 1.7: Indicative 48-hour operating cycle for the lagoon
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2.3.0.9

The electricity generated from the Project will be transported to the National Grid substation
at Baglan by underground cables. The cables will be laid in the seawall and then alongside
existing roads/paths to the River Neath, which they will pass beneath and thence to the
substation. To cross the River Neath, the cable will either use existing, disused pipes or it will
be drilled underneath the river.

2.3.0.10

The potential lifetime of the project is 120 years. At the end of this time there are two
potential options are proposed:
a.

replace, upgrade and extend life of generating station; or

b.

remove turbines and sluice gates and continue leisure use of the lagoon area.

2.4

Site setting

2.4.1

Topography

2.4.1.1

According to Ordnance Survey (OS) mapping, typical levels are in order of 6.4 to 6.7m above
ordnance datum (AOD) within the Port area and being predominantly level with isolated areas
of raised ground.

2.4.2

Local water features

2.4.2.1

As noted in Section 1.2, the Project is located within DAM Zone C2. Due to its location on the
coast, the main potential source of flooding is tidal.

2.4.2.2

The mouths of the River Tawe and River Neath are both located within close proximity of the
Project. The River Tawe rises in the Black Mountains, South Powys, flowing south through
Swansea. Its estuary runs through the eastern outskirts of Swansea and enters Swansea Bay
immediately adjacent to the western boundary of Swansea Port. The River Neath flows from
its source in the Brecon Beacons National Park and enters the eastern side of Swansea Bay
beside Baglan Burrows. The mouth of this river (estuarine) is located approximately 2km east
of the proposed onshore elements of the Project; and is crossed by the alignment of the
proposed underground grid connection.

2.4.2.3

The nearest point of the Tennant Canal is situated approximately 400m to the north of the site,
just beyond Fabian Way (A483).

2.4.3

Geology

2.4.3.1

Based on a review of geological maps (Ref. 3) and the Landmark Envirocheck report (Ref. 4),
anticipated geological succession beneath the Project area comprises of Made Ground
(artificial deposits) which is underlain by Beach Deposits (clay, silt and sand) and Carboniferous
coal measures, sandstones and millstone. Towards the eastern extent of the Project (where no
onshore development is proposed to take place other than construction of the grid
connection) there is evidence of recent windblown sand deposits.

2.4.4

Hydrogeology

2.4.4.1

The Environment Agency1 classifies zones around potable groundwater abstraction points as
Source Protection Zones (SPZ) and these are designed to limit potential pollution activities.
According to the Environment Agency website the entire Project lies outside of these SPZs.

1

References to the "Environment Agency" are to the Environment Agency Wales, now part of National Resources Wales.
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2.4.4.2

According to the Environment Agency (Ref. 5), the underlying bedrock is classified as a
Secondary A aquifer. These are considered to have permeable layers capable of supporting
water supplies at a local rather than strategic scale. Such aquifers typically form an important
source to base flow in rivers. However, due to their permeability, Secondary A aquifers are
considered to be moderately vulnerable to pollutants. Superficial deposits onsite are
unclassified in terms of aquifer type.

2.4.4.3

According to the Landmark Envirocheck report, the Project does not lie within an area that is
susceptible to groundwater flooding (see Appendix B).

2.4.5

Proposed Development

2.4.5.1

This FCA mainly concerns the risk to the proposed structures located onshore.

2.4.5.2

Onshore works: Provision of construction support sites including access routes for
construction traffic and permanent access routes to the Project, decontamination/land
remediation works, installation of drainage and services, material handling facilities for
deliveries by sea or rail, land creation works, including lay-down areas and temporary rock
stockpile areas; Western Landfall Building incorporating O&`M facilities including visitor
orientation, recreational boating facilities, laboratory/hatchery building at the western landfall
with slipways; vehicle parking; manoeuvring areas, public realm and lagoon side public open
space; Site of Special Scientific Interest (SSSI) information facility at the eastern landfall; water
quality enhancement works (so far as required and implemented); habitat creation
works/mitigation, including beach/dune and saltmarsh creation within the lagoon; access
works to the lagoon, including new highway access via the controlled junction on Fabian Way
with associated alterations to the Swansea Port road network; necessary services;
improvements and additions to River Tawe water shuttle pontoon; and pedestrian and cycle
routes.

2.4.5.3

Offshore works: The offshore works during the construction and operation phases comprise
the following (and their construction): turbines and sluice gates, their housing structure, gantry
crane and other facilities, such as generators and switchgear; temporary cofferdam to facilitate
the construction of the turbine and sluice gate housing structure; temporary rock storage
areas; seawalls and associated dredging works; dredging to create boating area; access road on
the seawalls including public realm works, lighting structures and shelters; Offshore Building
incorporating operation and maintenance (O&M) facilities, with integral visitor centre, leisure
facilities and public realm; emergency facilities; works to Swansea Port Channel; demolition of
existing eastern breakwater wall at the entrance to the Port of Swansea; works to Neath
Harbour Channel including the widening of the entrance to the channel and replacement of its
training wall; water quality enhancement works (if required or implemented); navigation
facilities including lighting; reef habitat creation works, provision of oyster spatting ponds,
herring mitigation and Sabellaria habitat works; and necessary services.

2.4.5.4

Grid connection works: The cable connecting the turbines to the NETS will run along the
western seawall to the western landfall. The cable will then follow a route through Swansea
Port, past the SUBC, extending through the Crymlyn Burrows SSSI, and across the River Neath
by use of existing ducts or by constructing new ducts using directional drilling techniques.
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2.5

Policy context

2.5.1

National policy - TAN15

2.5.1.1

The Technical Advice Note 15 (TAN15) provides guidance which supplements the policy set out
in Planning Policy Wales (PPW) (Ref. 6) in relation to development and flooding. A
precautionary framework is set out which advises caution in respect of new development in
areas at high risk of flooding and this is used as a guide for planning decisions. The overall aim
of the precautionary framework is to:
i.

direct new development away from those areas that have a high risk of flooding; and

ii.

development will only be justified in these areas (DAM Zone C) if it meets the criteria
and tests specified in this guidance.

2.5.1.2

The operation of the precautionary framework is governed by a DAM made up of three zones
(Table 1.1) which are used to trigger the appropriate planning test and definitions of
vulnerable developments.

2.5.1.3

The DAMs are based on the best available information considered adequate to determine
when flood risk needs to be taken into consideration with future development (Table 1.1).
Table 1.1: Flood Zone designations, their associated flood risk definition and use within the
precautionary framework (Planning Policy Wales, 2004).2
Flood Zone

2.5.1.4

2

Definition

Use within the precautionary framework

A

Little or no risk of fluvial/
Justification test is not applied and do not need to consider further
tidal flooding

B

Areas known to have
flooded
historically.
Evidenced by sedimentary
deposits

C

Based on Environment
Indicates that flooding issues should be considered as an integral
Agency extreme flood
part of the decision making by the application of the justification
outline
(0.1%
annual
test, including FCA
probability)

C1

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

C2

Indicates that only ‘less vulnerable’ development should be
Areas of Zone C without
considered, subject to the application of the justification test,
significant flood defence
including acceptability of consequences. Emergency services and
infrastructure
highly vulnerable development should not be considered.

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

The precautionary framework identifies the vulnerability of different land uses to flooding, and
classifies proposed uses accordingly as detailed in Table 1.2. This is because certain flooding
consequences may not be acceptable for particular development types.

References to the "Environment Agency" are to the Environment Agency Wales, now part of National Resources Wales.
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Table 1.2: Development Categories (TAN15, 2004)
Flood Zone Definition

2.5.1.5

Use within the precautionary framework

Emergency Services

Hospitals, ambulance stations, fire stations, police stations,
coastguard stations, command centres, emergency depots and
buildings used to provide emergency shelter in time of flood.

Highly vulnerable development

All residential premises (including hotels and caravan parks), public
buildings (e.g. schools, libraries, leisure centres), especially
vulnerable industrial development (e.g. power stations, chemical
plants, incinerators), and waste disposal sites.

Less vulnerable development

General industrial, employment, commercial and retail development,
transport and utilities infrastructure, car parks, mineral extraction
sites and associated processing facilities, excluding waste disposal
sites.

It is considered that the all works are ‘less vulnerable development’ with the exception of the
offshore turbines and sluice gate structure for generating power considered to be ‘Highly
Vulnerable’. However, due to the nature of the proposed development, the power generating
element of the Project by its nature requires location within DAM Zone C. For a development
to be justified within DAM Zone C, it must be demonstrated that:
i)

“its location in (DAM) Zone C is necessary to assist, or be part of, a local authority
regeneration initiative or a local authority strategy required to sustain an existing
settlement; or,

ii)

its location in DAM Zone C is necessary to contribute to key employment objectives
supported by the local authority, and other key partners, to sustain an existing
settlement or region;
and,

iii)

it concurs with the aims of PPW and meets the definition of previously developed
land (PPW fig 2.1); and,

iv) the potential consequences of a flooding event for the particular type of development
have been considered, and in terms of the criteria contained in Sections 5 and 7 and
Appendix 1 found to be acceptable.”
2.5.1.6

The Project is an NSIP that is contributing to employment and regeneration including
previously developed land at the Port, producing energy from sustainable sources in line with
PPW aims. It is consistent with parts i - iii of the justification test. This FCA fulfils part iv of the
Justification Test.

2.5.2

Local Policy – Unitary Development Plan

2.5.2.1

CCSC's Unitary Development Plan (UDP) (Ref. 7) sets out policies and proposals for future
development, use of land and environmental conservation within the area up to the period
2016. The main purpose is to promote sustainable development, protect the environment,
facilitate regeneration and support community planning.
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2.5.2.2

In relation to flood risk within the area, Policy EV36 states that:
"New development, where considered appropriate within flood risk areas, will only be
permitted where developers can demonstrate to the satisfaction of the council that its location
is justified and the consequence associated with flooding are acceptable".

2.5.2.3

Following the precautionary framework within TAN15, CCSC will direct development away
from areas considered to have high flood risk. Development will only be justified in these
areas, if it meets the criteria and tests specified within TAN15. Should a proposal meet the
relevant criteria, CCSC will request developers to submit a FCA with a planning application.

2.5.2.4

When considering surface water runoff, Policy EV35 states that:
"Development that would have an adverse impact on the water environment due to:
I.

A reduction in the quality of surface water runoff will only be permitted where it can be
demonstrated that appropriate alleviating measures can be implemented;

II.

Additional surface water runoff leading to a significant risk of flooding onsite or an
increase in flood risk elsewhere, and/or

III. To ensure that development does not increase runoff, and potentially damage other
developments and the environment, sustainable drainage systems (SuDS) will be
encouraged wherever practicable. Where SuDS are not provided then any conventional
drainage system utilised must offer some improvements to the existing situation".
2.5.2.5

It should be noted that within the next few years, CCSC intends that the Local Development
Plan (LDP) (Ref. 8) will replace the UDP. The LDP will aim to provide a new approach to
promoting and controlling change across CCSC. Part of its emphasis will be to promote
sustainable development in Swansea through the use of land and control of development.

2.5.2.6

Whilst it is noted that the eastern landfall of the lagoon structure will be located within the
administrative area of NPTCBC, the majority of onshore development (with the exception of
the cable and grid connection) will be based within the CCSC's administrative area. Occupied
structures and essential infrastructure that is sensitive to flooding will not be located in these
areas. A review of NPTCBC policies on flood risk indicates that they are broadly similar and
therefore the same precautionary approach will be adopted.

2.5.3

Local Policy – Strategic Flood Consequence Assessment

2.5.3.1

The CCSC Stage 2 SFCA was completed in 2012 (Ref. 9). This report was produced to inform the
Sustainability Appraisal (SA) and LDP process and to ensure that proposed development is
steered towards the lowest possible flood risk area, as required by TAN15.

2.5.3.2

This Stage 2 SFCA provides a more detailed assessment of flood risk posed to specific areas,
with one focal area being Fabian Way and Swansea Dock. The SFCA indicates that the entire
site lies within DAM Zone C2, with the majority lying within the Environment Agency’s Flood
Zone 3. There are isolated areas of surface water flooding; however, these do not present a
significant constraint to future development. The SFCA also indicates that there has been no
recorded historical or sewer flooding incidents onsite.
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2.6

Flood sources – to Project

2.6.1

Introduction

2.6.1.1

TAN15 requires that all potential flood sources that could affect the Project be considered.
This FCA primarily focuses on the tidal flood risk posed to the Project, but also considers the
flood risk posed to the Project from other sources.

2.6.1.2

Due to the variability of data associated with each source of flooding, a qualitative risk
assessment based on the probability and severity of flooding has been used.

2.6.2

Tidal flood risk

2.6.2.1

Tidal flood sources include the sea and estuaries. With the Project located in a coastal area,
tidal sources are considered to be the main risk to the proposed onshore development. As
mentioned in Section 1.6, the site lies within DAM Zone C2 (see Table 1.1), which covers areas
that have an Annual Exceedance Probability (AEP) of flooding that is equal to or greater than
0.1% (i.e. prone to flooding during a 1 in 1000 year flood event).

2.6.2.2

To assess tidal flood risk, the Environment Agency’s report on Coastal Flood Boundary
Conditions (Design Sea Levels) (Ref. 10) and the Defra FCDPAG3 Economic Appraisal
Supplementary Note to Operating Authorities – Climate Change Impacts, October 2006
(Ref. 11), were both considered. The Environment Agency’s report provides the sea levels for a
range of return periods around the UK coastline whilst the Defra report provides the
allowances for Net Sea Level Rise. These reports demonstrate that:

2.6.2.3

I.

the existing 1 in 200 year still water tide level is 6.3 mAOD3;

II.

the existing 1 in 1000 year still water tide level is 6.5 mAOD; and

III.

the future 1 in 200 year still water tide level is approximately 7.0 mAOD assuming a 75
year development lifetime (based on comments received from NRW in relation to the
Preliminary Environmental Information (PEIR) Report prepared by TLSB in June 20134.

Although the site is not classified as being in area that benefits from coastal protection/flood
defences, a site walkover on 19 December 2012 indicated that coastal protection/flood
defences do exist around the Port. Ground levels on site are generally uniform and in order of
6.4 to 6.7 mAOD. Photograph 1.1 shows a rock revetment which runs along the southern
boundary of the Port and this is supplemented by a raised sea wall which prevents areas of the
Port from becoming eroded or inundated (see Photograph 1.2). These flood defences are not
identified on the Environment Agency Flood Map and therefore the Standard of Protection
afforded by these defences is unknown. It is assumed that these defences are owned and
maintained by ABP.

3

This value is based on the Design Sea Level at Mumbles. This has been adjusted through linear interpolation to account for
changes in level between Mumbles and Newport and rounded to one decimal place.
4
It is noted that whilst the ‘potential’ development lifetime is 120 years, the design of the lagoon structure provides an allowance
for potential raising in the future therefore providing a sustainable solution. A 75 year lifetime of development is considered
appropriate based on current recommendations by NRW for non-residential development
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Photograph 1.1: Coastal protection and seaward side of raised sea wall (19 December
2012)

Photograph 1.2: Raised sea wall on the landward side of Port (19 December 2012).
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2.6.2.4

Whilst the proposed tidal lagoon structure is not considered a formal flood defence, the
presence of the Lagoon seawall will provide coastal protection. As such additional studies have
been undertaken to assess the effects of the Project on extreme tide levels and extreme waves
on the Port and surrounding area including Swansea Bay.. The effects of the Lagoon seawall on
water levels within the Lagoon area and associated coast have been undertaken by ABPmer
using the suite of DHI Mike21 hydrodynamic and wave models (TLSB ES Chapter 6, Coastal
Processes, Sediment Transport and Contami
Contamination).. The 1 in 200 year water levels with the
Lagoon seawall in place for current (2013) and future (75 years of climate change) water levels
(see above) have been assessed. Figure 1.
1.8 indicates the 1 in 200 year water levels inside and
outside the Lagoon
goon for present day and climate change peak tidal cycle (2nd tidal cycle of
three) including the effects of tidal surge.

Figure 1.8:: Illustration of extreme tide levels inside and outside of the Lagoon wall for 1 in
200 year current (2013) and climate change (2088) water levels (mAOD).
2.6.2.5

The operational regime for the turbines comprised in the Project will limit the quantity of water
entering the Lagoon during the ebb and flood tides. Figure 1.8 indicates that water levels within
the Lagoon are considerab
considerably
ly lower than those outside during extreme water level conditions,
Table 1.3 provides an overview of the modelled levels.
Table 1.3: Summary of modelled water levels (mAOD)
Modelled Water Level
Water Level Return
Period Event

Water Level
Outside

Inside

Lagoon

Lagoon

Difference in Water Level

1 in 200 (2013)

6.3

6.27

5.83

-0.44
0.44 m

1 in 200 + Climate
Change (2088)

7.0

7.05

6.40

-0.65
0.65 m
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2.6.2.6

2.6.2.7

2.6.2.8

The sensitivity allowances provided in the Environment Agency’s report on Coastal Flood
Boundary Conditions (Design Sea Levels) (Environment Agency, 2011), can be summarised thus:
i.

the current (2013) 1 in 200 year and 1 in 1000 year water levels incorporating a sensitivity
allowance of +0.3 m and +0.5 m respectively are within the same range of the 1 in 200
year event inclusive of climate change (i.e. 75 years). It is therefore considered that
beneficial effects will remains inclusive of an allowance for sensitivity for these events;
and

ii.

the incorporation of sensitivity allowance for the 1 in 200 year water level inclusive of
climate change is not considered pragmatic. The operational rules for the turbines limit
the quantity of water entering the Lagoon and therefore water levels are expected to be
less than those experienced outside of the Lagoon wall. In addition, Figure 1.8 indicates
that the proposed minimum (7.5 mAOD) and maximum (8 mAOD) crest levels of the
Lagoon wall, these levels are greater than the 1 in 200 year climate change tide level +0.3
m (for sensitivity). Therefore, it is considered reasonable to expect water levels within the
Lagoon at the end of the flood tide to remain less than those outside.

Modelling of extreme significant wave heights at five locations around the outer wall of the
Lagoon and a Joint Probability Analysis (JPA) (using methodology described in the
Defra/Environment Agency publications FD2308/TR1, Ref 12) of the occurrence of extreme
water levels and extreme wave heights at a single location along the outer wall, were
undertaken by ABPmer (Ref 13). The findings from the ABPmer report indicate that:
a)

extreme wave heights for the 1 in 200 year return period (2013) range from 2.09 m to
4.99 m;

b)

extreme wave heights near to landfall locations of the Lagoon wall exhibit the smallest
predicted wave heights due to their sheltered location;

c)

extreme wave heights are greatest on the outside of the Lagoon near to the location of
the turbine house (southwest area), due to its more exposed position; and

d)

JPA was undertaken for a single point at the location with the largest extreme wave
height. The correlation coefficient of the JPA suggests that there is a low level of
correlation between extreme wave heights and extreme water levels. This means that the
combination of extremes in water levels and wave heights are mostly unrelated and
predominantly random.

The findings of the hydraulic modelling of water levels inside the Lagoon and the findings of the
extreme wave heights (including JPA), indicate that the Lagoon seawall will afford a level of
protection from these variables. It is therefore considered that removal of the existing seawall
is feasible due to the reduction in water levels provided by the Lagoon wall and sheltering
effects on wave heights. In addition, the JPA suggests that the coincidence of extreme wave
height is mostly unrelated to extreme water level at the outer point of the Lagoon wall.
However, to account for uncertainty in tide levels and wave heights, a freeboard allowance of
+0.5m has been provided for finished floor levels of permanent buildings both onshore and
offshore. The risk from tidal sources of flooding based on the findings is considered to be low.
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2.6.3

Fluvial flood risk

2.6.3.1

The River Tawe discharges into the Swansea Bay adjacent to the western boundary of the
Project. Due to the influences of tidal flows within the mouth of the River Tawe, fluvial flood
risk is not considered to present a significant risk to the proposed onshore development. Due
to the distance from the Project, the River Neath is not considered to present a risk to the
proposed onshore development within Swansea Port to the eastern landfall beside the SAIC.
With regard to the cable and grid connection, this will be buried and will traverse the main
channel of the River Neath (using existing ducts or directionally drilled ducts) and therefore is
not considered to be at risk from fluvial flooding. Fluvial flooding to the development is
therefore not considered further within the assessment.

2.6.4

Surface water / overland flow

2.6.4.1

Overland flow results from rain that falls on the ground but fails to infiltrate the land and
therefore flows over the ground surface. This is exacerbated where the permeability of the
ground is low due to the type of soil and geology (such as clayey soils) or hardstanding
surfaces. Surface water runoff is also increased in areas of steep topography which can rapidly
convey water that has failed to penetrate the surface.

2.6.4.2

Runoff from development can result in flooding at other locations if not properly managed.
TAN15 states that development should not increase the risk of surface water flooding
elsewhere. As such the aim for all new development is to not create additional runoff when
compared with the existing situation. Where possible, redevelopment should aim to reduce
runoff and provide betterment to the existing situation.

2.6.4.3

The existing site is classified as previously developed land with large areas of impermeable
hardstanding. The CCSC Level 2 SFCA indicates that there are isolated areas of surface water
ponding based on the Environment Agency Flood Map from Surface Water (FMfSW). During
the site walkover, minor ponding was observed in localised low points (Photograph 1.3). It is
considered that the likelihood of flooding from surface water flooding is low based on existing
land use.

Photograph 1.3: Area of minor surface water ponding (19 December 2012).
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Photograph 1.4: Raised sea wall with adjacent drainage ditch (19 December 2012)
2.6.4.4

No formal surface water drainage system was observed during the site walkover. Small areas
of surface water ponding were observed with runoff ponding at road edges. A large open
concrete channel is located adjacent to the raised sea wall on the landward side. It is assumed
that this collects both spray overtopping and surface water runoff. However, no outfalls were
noted therefore it is assumed that water is lost through seepage and evaporation (Photograph
1.4).

2.6.4.5

The existing site has large areas of impermeable hardstanding. Therefore, the potential
increase in development footprint of proposed structures is unlikely to significantly increase
the impermeable area. However, where practicable, SUDS such as swales should be
incorporated into the design to improve existing surface water management.

2.6.4.6

The risk of surface water flooding to the site based on current conditions, is considered to be
low. Notwithstanding this the surface water from the site will be managed and controlled
using appropriate measures. This could include the use of SUDS or, alternatively,
unattenuated discharge into tidal waters could also be considered.

2.6.5

Sewer flooding

2.6.5.1

Sewer flooding can occur as a result of collapsed and/or blocked sewers or failed pumping
stations. Asset location plans indicate that there are no foul and surface water sewers
managed and maintained by DCWW within the vicinity of the Onshore Works. A pumped main
runs along the northern part of the Port (west to east) but is not affected by the proposed
onshore development. Storm Sewer Overflows do exist in the eastern extent of the Port in the
vicinity of DCWW's Waste Water Treatment Works (WWTW) based on discharge consents and
the effluent discharge from the WWTW discharges within the area of the proposed Lagoon.
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However, the location of onshore works is not considered to affect this infrastructure and
therefore I the risk of sewer flooding is considered negligible.
2.6.6

Groundwater flooding

2.6.6.1

Groundwater flooding occurs when groundwater levels rise above ground surface levels.
Geology has a major influence on where this type of flooding takes place. It is most likely to
occur in low-lying areas underlain by permeable rocks (aquifers).

2.6.6.2

The onshore works are on the coast. Therefore, groundwater levels within the area of the
onshore works are likely to be affected by the fluctuating tides. However, there are no
historical incidents of groundwater flooding within the area of the onshore works. This is also
confirmed by the Envirocheck Report which identifies that the area of the onshore works does
not lie within an area that is considered susceptible to groundwater flooding (see Appendix B).
This informs the conclusion that it is unlikely that groundwater flooding will affect the onshore
works and therefore the risk is considered negligible.

2.6.7

Artificial sources

2.6.7.1

Artificial flood sources include raised channels such as canals or storage features such as ponds
and reservoirs. The Environment Agency Map of Flood Risk from Reservoirs shows that the
Cefn Parc Reservoir is located approximately 2km to the north-east of the site. If this reservoir
were to fail, the Environment Agency Map shows that the Project would not be affected,
however low lying areas associated with the Crymlyn Bog are likely to be inundated. The same
map shows that any flooding that was to occur from the Tennant Canal would have no effect
on the Project. The risk to the onshore works from artificial sources is assessed as being
negligible.

2.6.8

Summary

2.6.8.1

In summary:
i.

the risk of tidal flooding is considered to be low;

ii.

the risk of fluvial flooding is considered to be negligible;

iii.

the risk of surface water on the site is considered to be low; and any potential off-site
impacts will be addressed through appropriate measures such as SUDS as detailed in
Section 5 or discharge to tidal waters;

iv. the risk of sewer flooding is considered to be negligible;
v.

the risk of groundwater flooding is considered to be negligible; and

vi. the risk of flooding from artificial sources is considered to be negligible.

2.7

Flood sources – from the Project

2.7.0.1

TAN15 requires that flood sources that could affect other development be considered, in
particular, surface water. This chapter primarily focuses on surface water, however, the tidal
flood risk posed from the proposed development has also been considered sources.
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2.7.2

Tidal & fluvial flood risk

2.7.2.1

The effect of the Project on tidal water levels and coastal process within the wider area
(Swansea Bay) has also been investigated within the ES (Chapter 6, Coastal Processes,
Sediment Transport and Contamination) by ABPmer.

2.7.2.2

As part of this study ABPmer have assessed the extreme wave heights for a number of
locations (see Environmental Statement Chapter 6, Figure 6.47, Volume 2 – extract provided
below) within the wider Swansea Bay. In particular, Location 8 – the foreshore adjacent to
Mumbles has been identified as an existing area at risk (located within DAM Zone C2) and
therefore the consequences of the Lagoon on extreme wave heights has been assessed in this
location.

Figure 1.9 Location of extreme wave sites

2.7.2.3

5

5

A summary of the key findings are provided for the 1 in 20 year return period wave:
i.

The omnidirectional extreme wave height (i.e. regardless of prevailing conditions) at
Location 8 is predicted to be 1.34 m for the 1 in 20 year return period.

ii.

Existing extreme wave heights (with no Lagoon) at Location 8 (foreshore adjacent to
Mumbles) for South West prevailing wind and wave conditions are lower than the
omnidirectional case due to the sheltering effects of Mumbles Head. Under these
conditions, an extreme wave height of 0.93m is predicted at this location for the 1 in 20
year return period.

iii.

With the Project present, wave heights at Location 8 are predicted to increase slightly
under South West prevailing wind and wave conditions, due to reflection off the lagoon
wall. As a result, the extreme wave height for the 1 in 20 year return period at Location
8 is predicted to increase by up to 0.23m (from 0.93m under baseline conditions to
1.16m with the lagoon in place).

iv.

Comparison with the omnidirectional extreme wave height at Location 8 shows that the
predicted increase under prevailing South West wind and wave conditions results in a
wave that remains lower (by 0.18m) than the omnidirectional case at the 1 in 20 year
return period. It is therefore considered that the predicted increase in wave heights

Extract from Figure 6.47, TLSB Environmental Statement Volume 2 - Predicted changes to wave parameters - 1 in 20yr SW wave.
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under prevailing South West wind and wave conditions does not result in an increase in
flooding consequence at Location 8.
v.

At Location 8, the biggest waves occur under prevailing South East wind and wave
conditions. However, under these conditions the presence of the Lagoon is not
predicted to result in increased wave heights at Location 8. In fact, under these
conditions the presence of the lagoon will act to shelter part of the bay resulting in a
predicted reduction in wave height at locations along Swansea seafront, thus likely
reducing the potential for coastal flooding.

vi.

The findings presented in Chapter 6 of the Environmental statement and summarised
above with reference to extreme wave heights and associated flood consequence
illustrate that the predicted increase in wave heights at Location 8, as a result of the
presence of the Lagoon, will not result in waves that are higher than the baseline
omnidirectional extreme wave heights.

2.7.2.4

Results from the numerical modelling undertaken by ABPmer identify that operation of the
Project will cause some marginal changes to water levels within Swansea Bay (outside the
Lagoon). It is considered that these minor effects on peak tidal water levels will not increase
flood risk from tidal sources. Further to this, the tidal flood extent for Flood Zone 3 (1 in 200
year) and DAM Zone C2 will remain in those areas currently at risk, and therefore flood risk in
planning terms will remain unchanged (including the effects of wave height). In addition, flood
risk from rivers discharging into Swansea Bay will also not be affected due to the minor
changes in peak tidal water-level.

2.7.3

Surface water flood risk

2.7.3.1

TAN15 states that flood risk and other environmental effects can be managed by minimising
changes in the volume and rate of surface water runoff from development sites through the
use of SUDS.

2.7.3.2

In general, site development reduces the permeability of a site, increasing the volume and rate
of water running off the site, potentially increasing flood risk to third parties. Therefore,
appropriate drainage arrangements are required for new developments to ensure that flood
risk to others is not increased. However, it should be noted that the existing area of the
onshore works is predominantly hardstanding and so the Project will not lead to any significant
increase in impermeable area. Surface water runoff from the site is therefore assessed as
being unlikely to increase.

2.7.3.3

In order to maintain, and where practicable provide betterment for surface runoff rates from,
the Project, an outline drainage strategy incorporating SUDS has been developed.

2.8

Surface water drainage systems

2.8.1

Existing surface water drainage systems

2.8.0.1

According to asset information provided by DCWW, there are no DCWW owned surface water
sewers servicing the Port. As there are a number of buildings within the Port, it is probable
that a private sewer network exists. It is assumed that existing surface water runoff from the
site either infiltrates into the underlying soils in vegetated areas (see Photograph 1.4) or
discharges into the docks via runoff from hardstanding surfaces, with ponding occurring in low
lying areas (see Photograph 1.3).
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2.8.2
2.8.2.1

Outline drainage strategy
The Project will not significantly increase the impermeable area of the site and therefore it is
unlikely that there will be an increase in surface water runoff compared with the existing
situation. An allowance for potential effects of climate change should be incorporated into the
detailed design. Peak rainfall intensities used to estimate future conditions should be increased
by 30% based on a development lifetime of 75 years as discussed in Paragraph 2.6.2.2 (see Table
1.4).
Table 1.4: Recommended precautionary sensitivity ranges for peak rainfall intensities
(Defra, Ref 11)
Time frame

Peak
Intensity

Rainfall

1990 to 2025

2025 to 2055

2055 to 2085

2085 to 2115

+5%

+10%

+20%

+30%

2.8.2.2

Although there will be no appreciable increase in the impermeable area of the site, it is advised
that, where appropriate, SUDS based drainage options are incorporated into the design to
improve management of surface water onsite, and also to ensure that there will be no increase
in surface water runoff. This will also ensure that the risk of flooding elsewhere is not increased,
in line with the requirements of TAN15.

2.8.2.3

Due to the historic uses at Swansea Port, ground conditions are unlikely to be suitable for
infiltration due to impermeable surfaces and potential underlying contamination (see ES,
Chapter 18 Land Quality). However, the use of attenuation features such as lined swales, where
feasible, can be incorporated. Swales are typically grassed features which incorporate shallow
sided slopes to provide filtration, conveyance and attenuation (see Figure 1.10). The proposed
use of a swale feature in this context is primarily as a conduit to channel surface water to the
docks. If surface water attenuation were also required a flow control device such as a weir or a
pipe throttle would need to be positioned at the downstream end of the swale network. This
would ensure that the water backs up in the system and fills the open landscaped features to
utilise the available storage volume.
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Figure 1.10: Schematic cross section indicating the swale feature
2.8.2.4

Depending on the location within the wider Port, surface water can be discharged either to
either tidal waters or the docks comprised in the Port. This is considered to improve the
management of surface water from the existing situation and provide betterment in both water
quantity and quality through the attenuation of flows within the swale feature and deposition of
sediment. Oil interceptors will be incorporated into car parking areas to reduce the risk of
polluted water being discharged.

2.8.2.5

In conjunction with the swale based attenuation strategy, other ways to reduce/control surface
water include:
I.

rainwater harvesting – rainwater from roof areas is passed through a filter and stored
within tanks. When water is required, it is delivered from the storage tank to toilets,
washing machines and external taps for use. If the tank becomes low on stored water,
demand is topped up from the mains supply.

II.

water butts – although they have limited storage capacity water butts are still considered
to have a role to play in the sustainable use of water.
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2.9

Residual risk of flooding

2.9.1

Tidal breach

2.9.1.1

Whilst the onshore works are afforded protection from existing (non-Environment Agency)
flood defences, a residual risk from breaching of these defences remains during the
construction phase. However, the Lagoon seawall will provide an informal level of protection
to the onshore works, and it is considered that the likelihood of breaching is low.6

2.9.1.2

To account for uncertainty within tide levels and wave heights, a freeboard allowance of +0.5m
has been provided for Finished Floor Levels (FFLs) of permanent buildings both onshore and
offshore. Therefore, including the effects of climate change for the 1 in 200 year peak tide
level, permanent buildings will have a minimum FFL of 7.5 mAOD. This is precautionary, in
particular, when considering tide levels both within and outside of the Lagoon and the unlikely
occurrence of a breach in the Lagoon structure occurring (see Table 1.3).

2.9.2

Surface water management

2.9.2.1

A residual risk is possible due to blockage or poor maintenance of the proposed surface water
drainage system. Regular maintenance and monitoring of the proposed swales will mitigate
the residual risk associated with the drainage system.

2.9.3

Flood warning and emergency planning

2.9.3.1

Whilst the Project is considered to be protected by existing flood defences (and by the Lagoon
seawall when built), a residual risk from tidal sources remains. It is considered that due to the
nature of tidal flood risk, sufficient warning of tidal flooding should be available for the safe
escape and evacuation of the onshore development if required during construction and
operation.

2.9.3.2

NRW provides a Flood Warning Service (FWS) that covers the Project (Figure 1.11) and aims to
provide a minimum of two hours warning prior to the onset of a flood event.

2.9.3.3

TLSB will follow recommendations that suitable site specific warning notices are erected to
inform people entering the site of the flood risk associated with the site and surrounding area.
Warning notices are recommended to include the following information:

2.9.3.4

I.

the likelihood of flooding to the site and surrounding area;

II.

NRW FWS information and Floodline number (0845 988 1188); and

III.

routes for safe access egress in the event of a flood.

The notices should ensure that every person who visits the Project is aware of the degree of
flood risk associated with the Project and surrounding area and actions to be taken in the
event of a flood (e.g. safe access and egress routes).

6

Natural Resources Wales (formerly Environment Agency Wales) confirmed during a meeting on the 14th January 2013 that
breach modelling was not required.
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Figure 1.10: Natural Resources Wales Flood Warning Map
Figure 1.11 Flood Warning Service (FWS)
2.9.3.5

To ensure that evacuation from the Project is coordinated and appropriate procedural steps
are in place, a Flood Warning Plan will be produced. The main objectives of the Flood Warning
Plan would be to provide:
i.

an Emergency Route Plan – showing the escape route in different circumstances, when
necessary and safe to do so;

ii.

location of Safe Refuge – the location of a safe refuge area should be made clear to
employees and visitors to the Project;

iii.

practical flood advice – lists of provisions that will be recommended as well as the best
way to respond before and during an event;

iv.

guidance on education and training – increase awareness regarding the risk of flooding
by preparing a poster to accompany the warning plan;

v.

information on local Flood Warning Services – the development will be linked to Natural
Resources Wales Flood Warning Service; and

vi.

define the roles and responsibilities during a flood event – list the roles and
responsibilities of those individuals who will need to action flood warnings and other
tasks required to prepare for flood events.
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2.10

Conclusion

2.10.1

Overview

2.10.1.1

TAN15 DAMs indicate that the majority of the site is located within DAM Zone C2, which
covers areas that have an AEP of flooding that is equal or greater than 0.1% (1 in 1000 year
event). The Project is considered to be classified as ‘less vulnerable development’ based on
guidance within TAN15 with the exception of the turbines housing that are classified as ‘Highly
Vulnerable’.

2.10.2

Flood risk to the Project

2.10.2.1

The following potential sources of flooding which could affect the onshore building elements
of the Project have been considered and assessed as follows:
I.

the risk of tidal flooding is considered to be low;

II.

the risk of fluvial flooding is considered to be negligible;

III. the risk of surface water flooding on the site is considered to be low; and any potential
off-site impacts will be addressed through appropriate sustainable drainage systems;
IV. the risk of groundwater flooding is considered to be negligible; and
V.

the risk of flooding from artificial sources is considered to be negligible.

2.10.2.2

It should be noted that sea levels are expected to increase by approximately 0.7m over the
next 75 years. The 1 in 200 year (still water) tidal flood levels will therefore increase from
approximately 6.3 mAOD to 7.0 mAOD.

2.10.2.3

Whilst the Lagoon seawall is not considered a formal flood defence, due to the operational
rules governing the turbines, maximum water levels within the Lagoon will be lower than
those outside, therefore providing benefit to onshore development.

2.10.3

Flood risk from the Project

2.10.3.1

Peak tidal water levels are not significantly affected by the Project within the wider Swansea
Bay, therefore flood risk from tidal sources is not considered to increase for current and future
scenarios. Further to this, the tidal flood extent for the 1 in 200 year event will remain in those
areas currently at risk, and therefore flood risk in planning terms will remain unchanged
(including the effects of wave height). In addition, fluvial flows into Swansea Bay are not
considered to be affected.

2.10.3.2

It is anticipated that there will be no significant increase in impermeable area due to the
proposed onshore development. Therefore, surface water runoff rates are unlikely to increase
from existing. Sustainable drainage in the form of lined swales is proposed to attenuate
surface water (due to historic uses limiting infiltration) prior to discharge. This approach will
also ensure that the risk of flooding elsewhere is not increased and provide betterment, in line
with the requirements of TAN15.

2.10.3.3

The inclusion of rainwater harvesting techniques and water butts, where feasible, will further
reduce surface water runoff rates onsite.
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2.10.4

Residual risk

2.10.4.1

The Port is currently afforded some protection from an existing sea wall and the Lagoon
seawall will provide an informal level of protection to onshore development in the future. The
likelihood of a breach is considered to be low, and in the unlikely event of a breach, due to the
vulnerability classification of the Project the overall consequence is considered to remain low.

2.10.4.2

The Project falls within the Natural Resources Wales Flood Warning Area and therefore
advance warning of tidal flooding is available to users. A Flood Warning Plan should be
produced for Project visitors and employees.
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APPENDIX A – ENVIRONMENT AGENCY FLOOD MAP
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Flood Zone 2 - 0.1% AEP (1 in 1000 year) = light blue
Flood Zone 3 (tidal) - 0.5% AEP (1 in 200 year) = blue
Main River – Dark blue line
© Environment Agency copyright and database 2013. © Ordnance Survey Crown copyright. All rights reserved.
Environment Agency, 100026380. Contains Royal Mail data © Royal Mail copyright and database rights 2013.
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APPENDIX B – ENVIROCHECK – AREAS SUSCEPTIBLE TO GROUNDWATER FLOODING
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