














Table 2.2 Report structure

Section Description

1. Introduction Provides an overview of the objectives for the STP Feasibility Study as a
whole and sets the SEA and its scoping stage in this context.

2. Key features of the scoping stage Sets out the activities to be undertaken during scoping. Sets the spatial

of the SEA and temporal scope used. Describes the structure of the Scoping Report.

3. Consultation Provides an overview of the consultation that has been conducted.
Sets out the consultation process to be employed in later stages of the
process.

4. Identification of alternatives Describes the approach to the development and assessment of

considered alternatives.

5. Identifying other relevant plans, Identifies synergies and potential inconsistencies with relevant national

programmes, and environmental and regional plans. Contributes to the development of SEA objectives

protection and enhancement and the SEA framework.

objectives

6. Collecting baseline information and Summarises the baseline information. Identifies trends in key baseline
identifying existing problems data and receptors and existing environmental problems. Provides a
preliminary assessment of the receptors’ sensitivity to changes.

7. ldentifying potential issues Summarises the key issues for the human and natural environment that
could arise from STP options. Defines the scope of studies in the main
assessment phase to assess change and issues.

8. Developing SEA objectives and the Explains the purpose of SEA objectives and how they are derived. Sets
assessment framework out the assessment framework and defines key assumptions to be used
in the main SEA assessment.

9. Next steps Summarises the next steps in the SEA. Sets out the contents of the
proposed environmental report for the main SEA assessment and
identifies particular areas where responses to the Scoping Report are
sought.
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Section 3: Consultation

3.1

The SEA Directive requires consultation with authorities designated
by Member States ‘which, by reason of their specific environmental
responsibilities, are likely to be concerned by the environmental effects
of implementing plans and programmes (Article 6.3)".

Consultation should be undertaken with these authorities ‘when deciding
on the scope and level of detail of the information to be included in the
environmental report’ (Article 5.4).

Furthermore, authorities with environmental responsibility and the public
‘...shall be given an early and effective opportunity within appropriate
time frames to express their opinion on the draft plan or programme
and the accompanying environmental report before the adoption of the

plan or programme’ (Article 6.2).

Purpose of this Scoping Consultation

In accordance with the SEA Directive, the aim of this scoping consultation
is to invite stakeholder views on the scope of the Strategic Environmental
Assessment (SEA) for proposals to generate electricity from the renewable
tidal range resource of the Severn Estuary. Public comment is sought in
addition to statutory requirements. The consultation period will run for
twelve weeks.

In making their comments on this document and supporting documents,
respondents are encouraged to consider the following questions:

e Which plans, programmes or environmental protection objectives are
most significant for this strategic-level environmental assessment?

e Is there any additional information that could help supplement the
baseline data? Any furtherinformation relating to the baseline indicators,
existing problems and trends over time would be very useful.

e Is there is any important information that has not been addressed in
view of the SEA scope?

e Is the range of environmental problems, issues and receptors covered
appropriate? Is the level of receptor sensitivity appropriate?

e Is the methodology proposed appropriate for this strategic-level
environmental assessment?

e Are there any major plans or projects that should be included in the
assessment of cumulative effects?
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e Are there any changes that should be made to the proposed SEA
objectives; including any consolidation of the objectives? Are there any
other SEA objectives, assessment criteria or indicators that should be
included?

e Are the relevant aspects of sustainable development covered, if the
SEA addresses the issues identified in this SEA Scoping Report?

e Any further suggestions regarding the scope of the SEA and its
proposed assessment of the short-listed options?

SEA Consultation to Date

BERR (now DECC) advertised in January 2008 the intention to undertake
an SEA for the STP Feasibility Study.

The scoping consultation already undertaken to date is summarised below.
Further information can be found in the SEA Pre-scoping Consultation
Report (Parsons Brinckerhoff, 2008b).

SEA STEERING GROUP

In May 2008, selected organisations were contacted to invite representatives
to form the SEA Steering Group. The objective of the Steering Group is to
guide the SEA to ensure it is delivered in an effective, efficient and timely
manner, to provide general advice and technical expertise to ensure a
robust evidence base and outcomes, to promote stakeholder involvement
in the process and consultations, and to achieve timely preparation of
quality documents to inform decision milestones within the STP Feasibility
Study.

The Steering Group does not have decision making powers but is
constituted in an advisory capacity to advise the SEA team at specific
key points during the study to ensure that outputs are sufficiently robust
to facilitate the Project Board in their decision making. Specifically, the
Steering Group is responsible for:

e Reviewing the Call for Evidence and criteria for options assessment,
and the selection of alternatives from potential schemes following
assessment of the evidence base;

e Monitoring compliance with legal requirements such as those of the
SEA Directive, the Birds and Habitats Directives and the implementing
regulations;

e Inputting to the scoping, consultation and methodology selection for
the SEA;

e Reviewing proposed data collection objectives, scope and methods;
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e Reviewing the drafts of the SEA documents;

e Promoting stakeholder awareness and engagement in the SEA
process.

Steering Group meetings to review progress and discuss issues have been
held on 21st May, 1st July, bth September and 4th November 2008.

CALL FOR EVIDENCE

The consortium managing the SEA process issued a Call for Evidence on
12th May 2008 (BERR 2008a). The Call formed two parts:

e ‘Call for Proposals’ inviting evidence-based proposals for development,
which will generate electricity from the tidal range of the Severn
Estuary. This closed on 13 June 2008.

e ‘Call for Information’ inviting interested parties to submit information,
which could potentially contribute to the evidence base for the initial
appraisal of schemes and the SEA. This closed on 11 July 2008.

Over 50 responses were made to the Call for Information. These are
summarised in Appendix 1.

TECHNICAL WORKSHOPS

During the SEA scoping stage, a range of methods were used to develop
both understanding and the evidence base. In some cases, this included
‘technical workshops’ with recognised experts, in addition to individual
consultations and other activities such as the Call for Information. Table
3.2 lists the technical workshops held.

These meetings concentrated on establishing the evidence base in each
technical area, and identifying the key issues that would apply to the
assessment of alternative options. The workshops therefore played a key
role in the preparation of the Scoping Report.

STAKEHOLDER WORKSHOP

A stakeholder workshop was held in Cardiff on 23rd July 2008. The aim
of this workshop was to inform the scope of the SEA with a regional
perspective. The workshop was a combination of information sharing
from BERR (now DECC) and the team delivering the STP Feasibility Study;
and also information gathering, where stakeholders took part in breakout
sessions addressing technical topics. The meeting was recorded to capture
the key findings that emerged.
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Table 3.2 Schedule of technical workshops

DEL Workshop Topic

25th June 2008 Hydraulics and Geomorphology

3rd July 2008 Ornithology

8th July 2008 Migratory Fish, Marine/Estuarine Fish, & Recreational Fisheries®
16th July 2008 Flood Risk and Land Drainage

16th July 2008 Marine Ecology

30th July 2008 Landscapes and seascapes

10th September 2008 Hydraulics and Geomorphology (second workshop)

3.3 Future Consultation

Following the closure of the scoping consultation stage, all comments will
be reviewed and, where appropriate, modifications will be made to the
scope of the main assessment phase of the SEA.

The SEA Environmental Report and draft plan will be issued for formal
consultation in line with the requirements of the SEA Regulations. It is
currently anticipated that the public consultation period will occur in
Winter 2009/10, for a period of 12-weeks.

DECCwill be consultingonthe draft STP Feasibility Study Plan,accompanied
by the SEA Environmental Report. This will take the form of an over-
arching consultation document.

If any transboundary effects are predicted, then DECC will consult with
the relevant EU Member State Governments. The Severn Estuary’'s
notification as a Ramsar Site means that wider consultation may also need
to be undertaken.

During the preparation of the plan implementing the Feasibility Study,
the Environmental Report and the opinions expressed will be taken into
account. Once the plan is adopted, a post-adoption statement will be made
available to consultation bodies and the public.

39 A second workshop on Migratory Fish, Marine/Estuarine Fish, & Recreational Fisheries was held on 12 September
2008 for government departments and government agencies only.
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Section 4: |dentification of
Alternatives

4.1

The SEA Directive (Article 5 (1)) requires preparation of an environmental
report ‘in which the likely significant effects on the environment of
implementing the plan or programme, and reasonable alternatives
taking into account the objectives and geographical scope of the plan or
programme, are identified, described and evaluated’.

Introduction

The identification of reasonable alternatives (known hereafter as the
short-listed options) has been undertaken through the application of an
‘assessment framework’ (not to be confused with the SEA Assessment
Framework described later in this document). The plan objectives look
at using the tidal range resource of the Severn Estuary, and as such the
identification of reasonable alternatives has focused on proposals based
in the study area.

The Interim Option Analysis (Parsons Brinckerhoff, 2008a) contains a
technical assessment (including environmental factors, but prior to the
main assessment stage of the SEA) of each of the options and identifies
proposals that have the technical capability to meet the quantitative
elements of the plan objectives. The methodology for the identification of
the short-list is further explained in Section 4.3 of this report.

However, the SEA, and the Feasibility Study of which it is part, should be
seen as a subset of the UK'’s climate change and energy policies as set out
in Section 1. As such, further to the technical assessment of the options, a
view has been taken by Government as to whether there are any strategic
considerations which impact on an option’s ability to be progressed to the
shortlist. This includes fit with other policies. Examples might be that the
scale of compensatory habitat required is not available or the proposal
does not represent value for money and as such would not be built.

DECC has published a consultation document that considers these
issues and seeks views on the recommended short-list. Following the
consideration of the consultation responses, the short-listing process will
have defined the ‘reasonable alternatives’ that the SEA will assess; i.e. the
list of options which could feasibly meet the objectives of the plan to
utilise the tidal range of the Severn Estuary. In addition, as the principal
question the study is addressing is whether the Government can support
a tidal power project in the Severn; a ‘do nothing in the Severn’ option is
incorporated.
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4.2

The SEA Environmental Report will include an explanation as to why the
alternatives were chosen.

Proposals ldentified

Identification of potential options for the generation of tidal power using
the tidal range of the Severn has been undertaken using inputs from three
sources:

e Call for Proposals, issued as part of the Call for Evidence issued on 12
May 2008;

e The options studied by the Sustainable Development Commission in
“Turning The Tide’ (Sustainable Development Commission, 2007);

e Other strategic options which were not covered by proposals in the
items listed above.

This process of option identification developed the long-listed options
(Table 4.1). These were then screened using the assessment framework to
develop the short-listed options.

The alignments of each of the long-listed options are illustrated in
Figure 4.1.

Table 4.1 Long-listed options

Option No Option Name

B1 Outer Barrage from Minehead to Aberthaw (and R1 Tidal Reef)

B2 Middle Barrage from Hinkley to Lavernock Point

B3 Middle Barrage from Brean Down to Lavernock Point (commonly known as Cardiff to Weston
Barrage)

B4 Inner Barrage (Shoots Barrage)

B5 Beachley Barrage

F1 Tidal Fence Proposal

L2 Lagoon Enclosure on the Welsh Grounds (Fleming Lagoon)

L3 Tidal Lagoon Concept

R1 Tidal Reef

U1 Severn Lake Scheme
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Figure 4.1 Alignments of long-listed options
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ldentification of short-listed options

The long listed options were screened in terms of how they could meet the
plan objectives. This included a technical consideration of both quantitative
(energy vyield, carbon reduction, cost etc.) and qualitative factors (impact
on environment, region etc.) with sensitivity testing included contained
within the Interim Option Analysis Report (Parsons Brinckerhoff, 2008a).

The proposals that had sufficient merit quantitatively and/or qualitatively
were then further assessed to determine their feasibility in meeting the
plan objectives and to determine whether it is reasonable to take them
forward.

Therecommended short list was compiled taking account of the quantitative
and qualitative assessment and other issues such as the impact on
the energy market, how a project may be financed, what position the
Government will want to take including the cost and nature of the support,
and associated cost implications to comply with EU environmental
protection legislation including compensatory habitats.

The identification of the short-listed options is being consulted on alongside
this Scoping Report, through the STP Feasibility Study consultation
document, and the chosen options will be considered during the main
assessment phase in accordance with the SEA Directive.



Section 5: Identifying other
relevant Plans, Programmes,
and Environmental Vo

Protection and L
Enhancement Objectives

The SEA Directive (Annex 1) lists the information to be provided in the
Environmental Report.

Annex 1a requires ‘an outline of the contents, main objectives of the
plan or programme and relationship with other relevant plans and
programmes’ and Annex 1le requires ‘the environmental protection
objectives, established at international, Community or Member State
level, which are relevant to the plan or programme and the way those
objectives and any environmental considerations have been taken into
account during its preparation’ to be set out.

5.1 Introduction

A review of plans, programmes and environmental protection and
enhancement objectives assists with the following:

e The identification of environmental objectives of other relevant plans or
programmes that should guide the SEA process.

e The baseline data collection process by identifying key indicators and
baseline trends.

e The development of the SEA framework which comprises objectives,
indicators and targets.

e Determining whether there are any interactions between the plans,
programmes and environmental protection objectives and the emerging
plan which is the subject of the SEA process.

At this scoping stage, the review has focused on the international, national
and regional level, and has thus considered plans and policies such as
National Energy Strategies, National and Regional Land Use/Spatial Plans,
and Regional Economic Strategies.
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This review identified potential SEA objectives for the STP Feasibility
Study. These were then further developed during the scoping process to
define the SEA objectives as set out in Section 8.

Local Development Frameworks and other local level plans have not been
considered at this stage but relevant objectives or targets within local
planning policy frameworks will be identified during the main assessment
phase of the SEA.

Relevant Plans and Programmes

A review of relevant international, national and regional level policy
documents has been undertaken. The most relevant plans and programmes
are set out below, and this includes those that have been recommended
during informal consultation during the scoping process. Further
consideration of these plans and programmes has been taken in the
environmental baseline (see Section 6), potential issues (see Section 7)
and in the development of SEA objectives (see Section 8).

INTERNATIONAL PLANS AND PROGRAMMES

International plans and programmes incorporated in the policy review
(both at European and global level) include renewable energy strategies
such as Energy for the Future: Renewable Sources of Energy — White Paper
for a Community Strategy and Action Plan (European Commission, 1997)
and strategies and programmes for sustainable development such as the
European Sustainable Development Strategy (European Commission,
2006). Other relevant European Strategies include the EU Biodiversity
Strategy (European Commission, 1998), EU European Employment
Strategy (European Commission, 2005), EU Marine Strategy (European
Commission, 2008) and EU Directives for environmental protection (such
as the Water Framework Directive (2000/60/EC), the Habitats Directive
(Directive 92/43/EC), the Fisheries Directive (Directive 2006/44/EC) and the
Environmental Liability Directive (2004/35/EC)) and for conservation of
wildlife (such as the Birds Directive (79/409/EC).

A number of intergovernmental conventions have also been incorporated
in the review including, The Convention on Wetlands of International
Importance especially as Waterfowl Habitat (The Ramsar Convention, 1971),
The Convention on the Conservation of Migratory Species of Wild Animals
(The Bonn Convention, 1979), The Convention on the Conservation of
European Wildlife and Natural Habitats, (The Bern Convention, 1979) and
The European Landscape Convention (The Florence Convention, 2000).

In 2007, the UK agreed with its EU partners to a binding target that 20%
of the EU’s energy consumption must come from renewable sources by
2020. The European Commission has proposed in the draft EU Renewables
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Directive that the UK's contribution to this should be to increase the share
of renewables in the UK'’s energy mix from around 1.5% in 2006 to 15%
by 2020.

UK PLANS AND PROGRAMMES

Relevant UK plans and programmes include sustainable development
strategies such as the UK Government Sustainable Development Strategy:
Securing the Future (UK Government, 2005) and the UK’s Shared
Framework for Sustainable Development, One Future — Different Paths
(UK Government and Devolved Administrations, 2005) which focus on a
synergistic approach to energy supply and demand solutions as well as
other plans to ensure environmental and social protection such as Earth
Science Conservation in Great Britain — A Strategy (Nature Conservancy
Council, 1990), Biodiversity — the UK Action Plan (Various, 1994) and the
subsequently published individual habitat and species action plans and
associated targets for maintaining, restoring and creating habitats.

There is already a wide range of policies in place to deliver increased
renewables deployment in the UK. Of particular note is the draft
Renewable Energy Strategy (BERR, 2008c), which contains a range of
possible additional measures, including promoting the development of
new renewable technologies. Consultation on this document closed on
26th September 2008.

The full Renewable Energy Strategy will be published in Spring 2009, once
the EU Directive has been agreed, along with the UK’s share of the target.
The Strategy will set out a clear framework to provide certainty and detail
on the policies the UK will introduce; and actions the UK will undertake to
reach the 2020 target and to promote renewable energy in the UK for the
long term.

The draft Renewable Energy Strategy states that achieving the UK’s share
of the EU target could require a third or more of electricity to be generated
from renewable sources by 2020. Tidal range technologies (potentially
including a major tidal range project in the Severn Estuary) have the
potential to provide low carbon energy with the largest options being
capable of contributing up to 7% of the UK's total electricity demand.

WELSH PLANS AND PROGRAMMES

Relevant country plans and programmes include the Wales Spatial Plan —
2008 Update (Welsh Assembly Government, 2008a), Planning Policy Wales
(Welsh Assembly Government, 2002), the Environment Strategy Action
Plan 2008-2011 (Welsh Assembly Government, 2008d) and Environment
Strategy for Wales (Welsh Assembly Government, 2006). The Environment
Strategy targets include that by 2010, 95% of international conservation
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sites are to be in favourable condition, by 2015 95% of Welsh SSSls are to
be in favourable condition, with all sites in favourable condition by 2026.
The Marine Renewable Energy Strategic Framework for Wales Phase 1
(Welsh Assembly Government, 2008b) provides environmental data and
information on constraints to tidal power generation in Wales and the
Renewable Energy Route Map (Welsh Assembly Government 2008¢) (and
the subsequent Welsh Assembly Government Energy Strategy, due early
2009) sets out the Welsh Assembly Government’'s plans for diversified
renewable energy generation.

There are a wide range of relevant Welsh policies including Technical
Advice Notes (TANs) for a variety of topics such as Renewable Energy
(TAN 8 (Welsh Assembly Government, 2005)); Nature Conservation and
Planning (TAN 5 (Welsh Assembly Government, 1996)) (and its revision,
currently in draft) and Tourism (TAN 13 (Welsh Assembly Government,
1997)).

ENGLISH PLANS AND PROGRAMMES

Defra has set a series of targets described as Public Service Agreements
(PSA), including the promotion of sustainable development, reduction in
greenhouse gas emissions and the bringing into favourable condition by
2010 95% of all nationally important wildlife sites. There are wide range of
policies including Planning Policy Statements (PPSs) and Planning Policy
Guidance (PPGs) for a variety of topics such as Delivering Sustainable
Development (PPS1 (Department for Communities and Local Government,
2005)); Biodiversity and Geological Conservation (PPS9 (Department for
Communities and Local Government, 2005)); Planning and the Historic
Environment (PPG15 (Department for Communities and Local Government,
1994)); Coastal Planning (PPG20 (Department of the Environment, 1992));
and Development and Flood Risk (PPS25 (Department for Communities
and Local Government, 2006)).

Furthermore there are programmes such as the cross Government
initiative ‘Making Space for Water’ which is taking forward the developing
strategy for flood and coastal erosion risk management in England.

REGIONAL PLANS

A River Basin Management Plan is currently in preparation for the River
Severn, under the Water Framework Directive. A consultation document
on the draft plan was published in December 2008 (Environment Agency,
2008) and contains important information to inform the next stage of the
assessment.

Other plans included in the policy review include regional plans such
as spatial and economic strategies for South West England (South West
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Regional Assembly, 2006 and South West of England Regional Development
Agency, 2006), and the Wales Spatial Plan includes a regional strategy
for South East Wales. Other relevant regional plans include regional
Biodiversity Action Plans, the West Midlands Regional Spatial Strategy
(Government Office for the West Midlands, 2008) and the South West
Climate Change Action Plan (South West Regional Assembly 2008).

OTHER PLANS

Other plans which have not yet been included in the policy review
but which may need to be considered during the main assessment
stage include Shoreline Management Plans, Flood Risk Management
Strategies, Catchment Abstraction Management Strategies, Water
Resource Management Plans, Water Level Management Plans; relevant
Site Management Statements and management plans for SACs, SPAs and
SSSIs and Environment Agency Review of Consents Habitat Regulations
Assessments.

Summary

A wide range of plans and programmes were reviewed for relevant
environmental protection objectives, and these have been considered
in the development of the SEA objectives (see Section 8). Further plans
have been recommended for consideration during informal consultation
during the preparation of the scoping report; and may also emerge
during consultation on this document. The policy review will therefore
be updated, following consultation, and the SEA Objectives reviewed and
revised where necessary.
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Section 6: Collecting
Baseline Information
and ldentifying Existing
Problems

The SEA Directive (Annex 1(b) and (c)) respectively requires baseline data
to include ‘the relevant aspects of the current state of the environment
and the likely evolution thereof without implementation of the plan or
programme’ and ‘the environmental characteristics of areas likely to be
significantly affected’.

The SEA Directive (Annex 1 (d)) requires the identification of ‘any existing
environmental problems which are relevant to the plan or programme
including, in particular, those relating to any areas of environmental
importance...".

6.1 Introduction

For the purposes of scoping, the environmental issues are considered in
detail within ‘topic papers’ prepared by specialists in each area (Parsons
Brinckerhoff, 2008c — 2008r). The areas covered by the topic papers are:

e existing baseline including problems and future trends (summarised in
this Section) including assumptions and limitations;

e key environmental and social issues and the scope of assessment
proposed for the main assessment phase (summarised in Section 7);

e proposed SEA objectives and assessment criteria (discussed in Section 8);

e preliminary consideration of mitigation, compensation; cumulative
and synergistic effects and trans-boundary effects and a monitoring
strategy (discussed in Section 8).

In this Section, for each topic, the key receptors in the study area, their
existing problems and future trends in the absence of a STP project are
summarised. A preliminary scoping-stage assessment of the sensitivity*
of each of the receptors to change is presented in Appendix 3.

40 For the purposes of scoping, sensitivity to change is based on judgment of the importance of the receptor and its
vulnerability to environmental change. This approach is not suitable for all receptors for the more detailed main
assessment phase and will need to be reviewed in the main stage of the SEA.
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For some topic areas, relevant receptors and their sensitivity can be
identified at this scoping stage. For other receptors, at this stage there
is far greater uncertainty as to receptor sensitivity, and their exposure to
effects from tidal power options. In these cases it has not been possible
to reach a consensus on receptor sensitivity during the scoping phase.
It will therefore be necessary to review receptor sensitivity once short-
listed options are identified, and in the light of feedback on this Scoping
Report.

The future trends are the changes to the baseline that may occur over
the lifetime of the Feasibility Study (assumed to be 120 years once
operational). Scheme construction is currently expected to start in 2014 or
later, and be operational in 2017 or later. The long time period means that
there is uncertainty regarding the changes that may occur to the baseline
over this timeframe.

Table 6.1 below lists the topics presented and shows how they relate to the
requirements of the SEA Directive.

Table 6.1 Scoping topics

STP SEA Scoping Topic

SEA Directive Topic
Hydraulics & Geomorphology Water

Population, Human Health, Air, Cultural Heritage,
Material Assets

Society & Economy

Marine Ecology

Ornithology

Migratory and Estuarine Fish
Terrestrial and Freshwater Ecology
Marine Water Quality

Freshwater Environment & Associated Interfaces
Flood Risk and Land Drainage
Noise & Vibration

Carbon Footprinting

Other Sea Uses

Navigation

Historic Environment

Landscape & Seascape

Resources and Waste

Biodiversity, Fauna, Flora
Biodiversity, Fauna
Biodiversity, Fauna
Biodiversity, Fauna, Flora
Water

Water, Soil

Water, Material Assets
Population

Climatic factors, Air
Material Assets, Population
Material Assets, Population
Cultural Heritage
Landscape

Material Assets

Note: Environmental issues are considered within ‘topic papers’ (Parsons Brinckerhoff, 2008c — 2008r)
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The STP SEA topics are listed in an order that corresponds to the topics
listed in the SEA Directive and are not in order of priority or importance.
Each of the STP SEA Scoping topics may cover more than one SEA
Directive Topic. This is because the estuary is a functional whole and thus
the divisions into SEA topics are therefore artificial. The interrelationships
between these topics are identified in Section 7.2.4.

Building on the SEA Directive topics, the STP SEA topics were developed
at the beginning of the scoping phase based on the issues that were
considered to be most important for this strategic level study. As further
information on the baseline and potential issues is gathered, the scope of
each of these topics may alter accordingly.

Air quality and traffic and transport may typically feature as separate topics
in an SEA. However, as this study does not involve any new transportation
link; then any transport related effects on air quality will be principally
associated with construction. Thus traffic and transport and air quality
issues are not significant enough to warrant stand-alone topics and are
instead considered within the Society & Economy topic.

In this SEA, an understanding of effects on estuary hydraulics and
geomorphology is fundamental to the assessment of many other topics,
e.g. marine ecology, birds, fish and water quality. Thus Hydraulics and
Geomorphology is discussed prior to the remaining scoping topics.

Relevance to sustainable development

The intention of this SEA is to consider social and economic effects of the
options and thereby address key aspects of sustainable development. The
Scoping Report covers effects relevant to social and economic aspects of
sustainable development principally within the ‘Society and Economy’,
and ‘Resources and Waste’ topic areas. However, topic areas such as
‘Flood Risk and Land Drainage’, ‘Noise and Vibration’, ‘Other Sea Uses’,
‘Navigation’, ‘Landscape and Seascape’ and ‘Migratory and Estuarine Fish’
will also be relevant.

Hydraulics and Geomorphology

The Severn Estuary is characterised by its hypertidal range (over 14m),
leading to large variations in suspended and bed-load sediment between
spring and neap tides. This high-energy environment can also move large
quantities of sediments and alter channel morphologies between tidal
cycles.

These characteristics of the Severn Estuary are due to its shape and
location. The funnel shape to the Severn Estuary derives from its geological
evolution, human intervention and interaction with present-day physical
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processes. The Severn Estuary’s location allows the direct approach by
ocean tides and Atlantic swell waves. The net effect is an estuary with an
extreme tidal range and exposure to prevailing storms. This also leads to
the Severn Bore phenomenon.

Significant problems and trends in the next 100 years and further into the
future are likely to be driven by climate change and the Severn Estuary’s
response to hotter drier summers, warmer wetter winters and increased
flooding, as well as sea level rise and an increased risk of extreme weather
events (UKCIP, 2008). These can be expected to result in coastal squeeze*'
and a loss of intertidal habitat, although there are plans and policies in
place that aim to off-set such losses (ABPmer, 2008).

Society and Economy

The principal settlements along the Severn Estuary are Cardiff, Swansea,
Newport, Port Talbot, Bristol, Gloucester, Cheltenham and Weston-Super-
Mare. Economic sectors include major trading ports, industry, mining,
commercial fishing, manufacturing, wholesale, retail, hotels, restaurants
and real estate. Tourism and recreation are of high importance. Low
intensity farming dominates in rural areas. Major transport links cross the
estuary including the two Severn Bridges and the Severn railway tunnel.

Wales has been experiencing net in-migration, and demographic and health
trends reflect the declining birth rates and increases in life expectancy.
Crime in Wales has been decreasing, being lower than many other areas
in the UK but inequality and discrimination still exist.

In the South West of England inequalities in health correlated with socio-
economic deprivation are widening, however, life expectancy is increasing.
A relatively low overall level of deprivation is likely to continue and there
will be continued disparities in levels of crime between areas within the
South West.

Employment in Wales has been relatively stable, with a slight increasing
trend. Skills will be increasingly important for labour market success.
Employment and earnings are lower compared with the UK average;
however these have shown a positive trend. The economy appears to
be diversifying, and property prices have increased rapidly in the recent
past.

The South-West of England’s economy has been forecast to grow
significantly over the next 20 years. Economic growth will not be uniform
across sectors. Those with the greatest potential for growth in the period
to 2010 include business services, other services and education.

41 The situation where the coastal margin is squeezed between the fixed landward boundary (artificial or otherwise)
and the rising mean sea level (Doody, 2001).
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In both Wales and the South West of England, population growth has been
predicted due to increases in employment and economic growth. The
populations of South Wales and the South West have been predicted to
see significant growth, including an increase in residential development in
the coming years, due to the major transport links and relative proximity
to London (DTZ, 2008). Recreational and tourism pressures may also
increase.

Recent changes in the global, national and regional economic climate
(Bank of England, 2008) could result in alterations to trends that were
predicted even in the last few months.

It will be important to refine the ‘Society and Economy’ baseline in the next
phase of the SEA to ensure that regional issues associated with specific
options are addressed.

Marine Ecology

The high tidal range in the Severn Estuary creates unusual physical
conditions which strongly influence the composition, distribution and
abundance of its flora and fauna. The resultant ecological importance of
the estuary is recognised through international, national and local nature
conservation designations.

Paramount is the Severn Estuary cSAC (see Figure 6.1), part of the Severn
Estuary European Site, which contains the following habitat types and
species (amongst others): estuaries, mudflats and sandflats not covered
by seawater at low tide, Atlantic salt meadows, sandbanks which are
slightly covered by sea water all the time, sublittoral Sabellaria alveolata
reefs, sea lamprey, river lamprey, and twaite shad.

The Severn Estuary is also designated as a Rasmar site*? for; inter alia,
its immense tidal range and unusual estuarine communities with reduced
diversity and high productivity.

There are further internationally designated sites, principally for their
ornithological or fish interests, and these are discussed in subsequent
sections below.

Flora and fauna type and distribution are influenced by the high tidal range.
Plant life in the water column is limited by the consequent high turbidity
and small animals in the water are dominated by detrital grazers. There is
little seaweed present because of the high turbidity of the overlying water.
Animals living on the estuary bed include seasonally large populations
of the brown and other shrimps. Most common species of cuttlefish are

Ramsar sites are wetlands of international importance designated under the Ramsar Convention.
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known to occur. Harbour porpoise are seasonally present but overall there
are few records for marine mammals.

The Severn Estuary Coastal Habitat Management Plan*® (CHaMP) has
provided an indication of the predicted morphological evolution of the
estuary, assuming that the current flood defences are maintained (ABPmer,
2008). Overall there is predicted to be a net loss of approximately 9% of
Severn Estuary cSAC intertidal mudflat and sandflat over the next 100
years (2005-2105). Trends in saltmarsh distribution are also expected
to show an overall decline in the next fifty years. Plans and policies are
already in place with the aim of off-setting such losses. For example,
the Severn Estuary CHaMP seeks to provide information for Shoreline
Management Plans and coastal defence strategies by quantifying habitat
change and identifying options to make up for any negative effects on the
sites involved.

Ornithology

The Severn Estuary is designated as a Special Protection Area (SPA)
under the EU ‘Birds Directive’, for supporting qualifying populations of
six species of waterbird and an overall assemblage of 68,000 waterbirds
which significantly exceeds the required threshold of 20.000 waterbirds.
The qualifying species were Bewick swan, dunlin, white fronted goose,
shelduck, redshank, and gadwall. The Severn Estuary is also listed as
a Ramsar site, a wetland of international importance designated under
the Ramsar Convention for its internationally important bird assemblage
and for the population size of ten species of waterbird and seabird. Other
waterbirds or seabirds are features of the national designation of the
Severn Estuary Site of Special Scientific Interest and a further six Sites of
Special Scientific Interest (SSSls) within the study area. These sites are
shown on Figure 6.1.

The UK Biodiversity Action Plan (UKBAP) sets national targets for a
number of the species included in these designations and for many
species in the study area that are not specially designated. In turn Section
41/42 of the Natural Environment and Rural Communities (NERC) Act 2006
lists BAP Species of Principal Importance in England and Wales and Birds
of Conservation Concern. The study area also supports bird species that
are not subject to specific conservation targets.

Existing issues include recent declines in five of the 16 species that
contribute to the overall assemblage for which the SPA is designated.
These include white fronted goose and dunlin, which are two of the six
specific bird populations for which the SPA was designated. For many of
these species, the magnitudes of changes in numbers are broadly similar

43 CHaMPs are technical documents that provide information for Shoreline Management Plans and coastal defence
strategies on the requirements of the Birds and Habitats Directives.
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to those occurring regionally and nationally. This would suggest that large-
scale factors such as climate change are at least partially responsible.
Overall, the constituent SSSI units of the SPA are mostly in favourable
condition; however a minority are in unfavourable condition, for example
due to coastal squeeze and disturbance from public access.

Similarly, decreasing trends in the proportions of waders that winter in
south-west Britain have been correlated to increasing temperature and
hence to climate change. This trend has been predicted to continue;
however, populations that currently winter further south could move north
to winter in the Severn Estuary.

Climate change is likely to bring further changes in the distribution of
species. However it cannot be assumed that population trends of recent
decades would continue. In some circumstances sea-level rise and extreme
weather events could reduce the attractiveness of east coast estuaries and
increase the importance of the Severn Estuary as an area for wild birds.

Migratory and Estuarine Fish

The Severn Estuary and Rivers Tywi, Usk and Wye have been designated
as Special Areas of Conservation (SACs) (see Figure 6.1) and support
seven migratory fish species, including five Annex Il species protected
under the EU Habitats Directive, notably allis and twaite shad, sea and
river lamprey, and Atlantic salmon (the last of these not applying to the
River Tywi) (see Figure 6.2 for recorded locations of salmon, sea and river
lamprey, and allis and twaite shad). All seven of the migratory fish species
that pass through or use the Severn Estuary (sea trout and eel in addition
to those listed above) are part of the qualifying criteria for the Severn
Estuary’s Ramsar designation, and are UK Biodiversity Action Plan (BAP)
priority species. Ten other species (marine migrants: cod, herring, plaice,
sole, whiting; and marine stragglers: blue whiting, hake, horse mackerel,
ling, saithe) recorded in the Bristol Channel and the Severn Estuary are
subject to a Species Action Plan as part of the UK BAP. The estuarine fish
community as a whole is also a qualifying feature for the Severn Estuary’s
Ramsar designation.

Other rivers of note for their fisheries include the Rivers Ely, Taff, Rhymney,
and Ebbw in Wales, Rivers Avon, Yeo, Parrett and Axe in England and the
River Severn (Wales and England). In the inner Bristol Channel marine
fish are dominant and the majority of individuals within the estuary are
juveniles. The River Severn catchment supports coarse, salmonid and
eel freshwater fisheries, and these make important contributions to the
regional economy. The Severn Estuary and rivers within the study area,
particularly the River Usk and Wye and coalfield rivers are important for
recreational fisheries. Some fisheries have heritage as well as economic
value.
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The constituent SSSI units of the Rivers Tywi, Wye and Usk SACs, and the
Severn Estuary cSAC are subject to periodic condition assessment. The
salmon populations within both the Rivers Usk and Wye are considered to
be in unfavourable condition. Environment Agency National Salmon Team
review under the Salmon Action Plan indicate that over the next five years
there is expected to be a continued minor reduction in salmon stocks in
the River Wye and a slight upward trend for the Rivers Usk and Severn.

During the most recent review of the condition of constituent SSSI units,
the only UK river deemed to have favourable river lamprey status was the
River Usk SAC, and for sea lamprey it was the River Wye SAC. All SAC’s in
the recent condition assessment round were classed as unfavourable for
both allis and twaite shad populations.

Terrestrial and Freshwater Ecology

There are a large number of Sites of Special Scientific Interest (SSSls) and
a small number of National Nature Reserves (NNRs) within the study area
(see Figure 6.1). These are designated for their national importance for
species and habitats often on account of rarity, size or extent, or their value
as representative populations and habitats. There are also Local Nature
Reserves (LNRs), local designated wildlife sites and UK BAP priority
species and habitats.

The current status and future trends of terrestrial and freshwater ecology
receptors are highly variable, from feature to feature and subject to
numerous influences. The main source of information on existing
baseline condition used in this report has been taken from SSSI condition
reporting.

A review has been conducted of the condition of SSSI units contained
within internationally designated sites (SACs, SPAs and Ramsar sites) and
units contained within other SSSIs that fall inside the study area. Due to
differences in data collection methods, this review has been split into sites
that have been assessed using data from Natural England and those that
have been assessed using data from CCW.

Of the Special Areas of Conservation and Special Protection Areas (that are
also Ramsar sites) assessed by Natural England within the study area:

e The Walmore Common SPA has units in both favourable and
unfavourable (no change) condition due to drainage issues;

e The Somerset Levels & Moors SPA & Ramsar site contains units in a
predominantly unfavourable condition with the majority of these in an
unchanging state. Factors such as water pollution, scrub encroachment,
drainage issues and agricultural run-off are all contributing to its
condition;
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e The Severn Estuary cSAC, SPA & Ramsar site (also in Wales) and River
Wye SAC have been discussed above.

Data has been obtained from Natural England for the condition of units
within the remaining SSSls identified within the study area. Of these
SSSls, many contain units in a predominantly unfavourable condition.

Data has also been obtained from CCW for SACs and SPAs within the
study area:

e Dunraven Bay and Wye Valley Woodlands SACs, predominantly contain
features in a favourable condition;

e Limestone Coast of South West and Wales SAC contains favourable
and unfavourable condition units;

e Carmarthen Bay Dunes, Pembrokeshire Marine/Sir Benfro Forol, Kenfig
and Carmarthen Bay and Estuary SACs, mostly contain features in an
unchanging or declining unfavourable condition;

e Bury Inlet SPA contains features that are all of a favourable condition;

e River Usk and River Tywi SACs have been discussed above.

In 2006, data from a Rapid Review was used to make an interpretation of
the condition of SSSIs in Wales as a whole. This data has been obtained
from CCW for the SSSIs identified within the study area**. Of these SSSis,
most contain units in a predominantly unfavourable condition.

Within designated areas there are a number of factors causing unfavourable
condition. In England, Government has set a target to bring 95% of SSSls
into favourable or recovering condition by 2010. The Welsh Assembly
Government’s Wales Environment Strategy targets are: by 2010 95% of
international sites to be in favourable condition, by 2015 95% of Welsh
SSSis to be in favourable condition, with all sites in favourable condition
by 2026. Climate change is expected to become an increasingly significant
factor affecting the existing baseline conditions and consideration of
conservation objectives over the next 100 years.

This information provided by CCW on SSSI condition is a combination of Rapid Review data and results from
the first programme of Common Standards Monitoring for SAC and SPA features in Wales (completed in 2007).
Because many of these sites are also SSSils, this data has been used to assess condition for a significant number
of SSSI features. CCW relies on ‘Rapid Review’ data to assess the condition of SSSIs. Rapid Review monitoring
offers only an indicative picture of the condition of a sample of SSSI features. It is based on an assessment of
best available information (e.g. survey data, field visits) for the features, combined with CCW officers’ professional
judgement. In general, if all the assessed features on the site were deemed to be in favourable condition, then
the site was regarded as being in favourable condition. However, if one or more features were judged to be in
unfavourable condition then the whole site was deemed to be in unfavourable condition.
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6.9 Marine Water Quality

Discharges to the Severn Estuary include direct, diffuse and aerial inputs.
A well-mixed estuary, it has a north-south salinity gradient and elevated
temperatures in the vicinity of large thermal discharges. Sediment
contamination by trace metals, PAHs and PCBs is present and elevated
concentrations of Ni, Cd, Hg and Zn (heavy metals) are found at the mouth
of the Severn Estuary.

The Severn Estuary and Bristol Channel receive one of the highest UK
inputs of the nutrients nitrogen and phosphorus to the marine environment,
reflecting the estuary’s size, the location of human settlements and
the catchment’s agricultural land use. Waterbodies that are currently
considered to be ‘sensitive’ under the EC Urban Waste Water Treatment
Directive (91/271/EEC), on the basis that they are eutrophic (nutrient
enriched) or may become eutrophic in the near future if protective action
is not taken, are shown on Figure 6.3. Sensitive bathing waters are also
shown.

The introduction of the EC Water Framework Directive (2000/60/EC) (WFD),
is likely to result in improved surface water quality as it sets a default
objective of achieving ‘good status’ by 2015. Draft WFD objectives for the
Severn could be affected by the proposed tidal power options. It will also
be necessary to consider the uncertainties associated with climate change
issues. These are as yet poorly understood.

To inform the assessment of existing problems, water quality classes
are being introduced under WFD. Depending on ambient salinity,
nutrient concentrations could be consistent with the achievement of
‘good’ or ‘moderate’ ecological status. In the absence of ecological
evidence of eutrophication effects associated with these elevated nutrient
concentrations, the affected waters might be considered to be consistent
with the achievement of good ecological status. The draft River Basin
Management Plan for the Severn Estuary published in December 2008 will
further inform the evaluation of current status.

6.10 Freshwater Environment and Associated Interfaces

The Severn Estuary is bordered by a complex sequence of geologically
recent deposits, most of which are water-bearing and in hydraulic
continuity with the surface water system, particularly on the low-lying
land of the Somerset and Gwent Levels. These deposits contain a large
number of services, including drains, culverts and sewers. They form the
foundation for an extensive system of tidal defence embankments, and
contain building foundations and basements. They also contain areas of
landfill and historic waste disposal.
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The recent deposits are underlain by folded and fractured bedrock which
emerges at ground surface on both sides of the coast, forms two islands
in the estuary (Flat Holm and Steep Holm) and is exposed extensively
sub-tidally. The Severn railway tunnel runs within these bedrock deposits.
Several groundwater sources used for the Public Water Supply emerge
from the Carboniferous Limestone and have Source Protection Zones that
abut the coastline.

The Severn Estuary contains many sites of geological and geomorphological
interest, several of which are designated as SSSls. Several regionally
important geological sites (RIGS) are also present.

Land drainage is dominated by the Severn Estuary itself, several major
tributaries and a network of multiple drains on the lower levels, many of
which are tide-locked for part of the tidal cycle. Surface water abstraction
is also undertaken to provide for the Public Water Supply.

The distribution of soil types is relatively well known and the soil resource
is likely to come under increasing protection in the next 5-10 years as
EC legislation ‘Soil Framework Directive’ is likely to be implemented.
What is less understood are the factors that will influence changes in soil
quality: climate change, particularly changing rainfall patterns, affecting
soil wetness; land drainage and agricultural practices; erosion rates and
patterns. These make it extremely difficult to predict problems that may
take place over the next century.

It is assumed that coastal geological and geomorphological SSSIs and
RIGs would be affected by climate change. Effects could include reduced
accessibility and increased erosion of softer sedimentary sites as a result
of sea level rise.

Water resources (both groundwater and surface freshwater) are however
likely to come under increasing pressures from anthropogenic activity and
factors driven by climate change, such as sea level rise. Implementation
of the WFD is however likely to improve freshwater water quality on a
catchment-wide basis over the intermediate term.

6.11 Flood Risk and Land Drainage
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Within the study area there are large areas of land including over 40,000
properties, amenity and agricultural land. These rely on tidal flood defences
and land drainage systems to reduce the risk of tidal and fluvial flooding.
The tidal floodplain and known outfalls are shown in Figure 6.4.

The ongoing processes of sea level rise and associated coastal squeeze are
the main existing problems facing flood risk management. The forecast of
approximately 1m sea level rise (SLR) in the next 100 years (Defra, 2006)
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will have significant implications for flood risk management of the coastal
flood plain. The Government is addressing this issue through the Shoreline
Management Planning process which is led by the Environment Agency.

Defra has overall responsibility for sustainable flood and coastal erosion
risk policy in England and the Welsh Assembly Government (WAG) takes
a similar role in Wales. ‘Making Space for Water’ (Defra, 2005) is the cross-
Government programme taking forward the developing strategy for flood
and coastal erosion risk management in England. Delivery of this policy is
through ‘operating authorities’.

The Environment Agency commenced work in early 2008 with the
objective of delivering a Severn Estuary Flood Risk Management Strategy.
The ongoing work is addressing many of the flood risk issues including the
assets at risk, the condition of defences, the risk of failure and overtopping
of defences, the effects of climate change and sea level rise in particular.
The output of the work will be a strategic approach to flood risk issues in
the Severn Estuary over a 100 year period.

6.12 Noise and Vibration

Both humans and wildlife are receptors for noise. Sources of noise include
industry, transportation noise, urban and commercial areas. In rural
locations noise sources include farming activities and wildlife. As a result
of the Environmental Noise Directive (Directive 2002/49/EC), strategic
noise maps now exist for parts of the Severn Estuary area. These indicate
the level of noise problems associated with major industry and transport
infrastructure.

Most noise sources in the area are anticipated to gradually increase in
level due to intensification of use.

6.13 Carbon Footprinting

The global level of Greenhouse Gases (GHGs) in the atmosphere due to
anthropogenic activity causes global warming and changes to the climate.
Changes to the climate will cause a wide range of problems, inter alia,
including increased risk of inland flash floods, more frequent coastal
flooding and increased erosion (due to storminess and sea level rise)
(IPCC, 2007).

Information about the current status of UK emissions has been published
by UK Climate Impacts Programme (UKCIP, 2008). It summarises the
current state of the climate in the UK and shows maps of, for example,
recent mean and maximum temperatures, and recent precipitation across
the UK which have all increased.
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The Severn Estuary supports a range of habitats, mainly intertidal areas,
which both store carbon and interact with atmospheric levels of GHGs
through the capture of carbon from the atmosphere. Decomposition of
organic matter in these habitats may also act as a source of methane,
another GHG.

The UK’s contribution to future trends is reliant upon the commitment of
the UK to meeting the targets set in UK legislation following the Kyoto
Protocol and the UN Framework Convention on Climate Change, both of
which emphasise the need to significantly reduce GHG emissions.

Under the Kyoto Protocol, which is legally binding, the UK has committed to
reduce its GHG emissions to 12.5% below 1990 baseline for CO,, methane
and nitrous oxide, and below 1995 baseline for fluorinated compounds
over the period 2008-2012. The UK has currently committed to a national
goal of reducing CO, emissions by 20% by 2010 and to reduce greenhouse
gas emissions by 80% by 2050.

6.14 Other Sea Uses

Sea uses that occur in the Severn Estuary and Inner Bristol Channel
include marine aggregate dredging; marine waste disposal; commercial
fisheries; recreation and tourism; military activity; energy (including oil &
gas, renewable energy resources and power stations); cables and pipelines
(see Figures 6.5 and 6.6).

Changes in policy and practices may result in changes in fisheries and
aggregates dredging being focused offshore. Industrial waste discharges
may be expected to continue to decline, but estuarine pollution via surface
runoff may increase due to increased rainfall.

6.15 Navigation

140

The Severn Estuary is home to a number of commercial ports including
significant facilities at Bristol, Cardiff, Newport and Sharpness/Gloucester.
The largest port, the Port of Bristol comprises both Avonmouth and Royal
Portbury docks. The ports and the services they support are an important
part of the local and regional economy, and are responsible for handling a
significant proportion of UK trade.

All of the major ports within the Severn Estuary currently rely on locking
into their respective docks and each plan ship movements according to
available draughts as a consequence of the high tidal range. The operation
of the ports requires regular survey and dredging of navigation channels.
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Future trends in water levels are most likely to be in response to climate
change and the effect of an increased mean sea level. The Bristol Port
Company has submitted proposals for the construction of a non-locked deep
sea container terminal with an annual capacity of 1.5 million containers.

6.16 Historic Environment

The historic environment is a finite non-renewable resource. In the Severn
Estuary it consists of both natural and built components and is one of
the most significant in the UK. It consists of internationally, nationally,
regionally and locally important sites (see Figure 6.7). The Severn Estuary’s
features are located along its coast-line (including prehistoric and Roman
features); its waters hold features reflecting its maritime heritage dating
from the Bronze Age, and its associated levels and hills offers a rich and
varied archaeological and historic landscape such as the Gwent Levels.

The potential of the Severn Estuary is not however limited to, or even
fully represented by, the number of nationally designated sites, but also
includes a vast number of non-designated sites and finds, and has a high
potential for the discovery of new finds. The historic environment also
includes cultural issues such heritage fishing, name places with cultural
associations or traditional skills dependent on the estuary.

The historic environment may be affected by changes to the coastline
through coastal erosion and future developments. However, the future
will also see the continued exploration of the historic environment of the
Severn Estuary and the collation of existing material.

6.17 Landscape and Seascape

Statutory and non-statutory designated landscapes in and near the Severn
Estuary include National Parks (NPs), Areas of Outstanding Natural Beauty
(AONB), Heritage Coast sites and the Gwent Levels historic landscape
(see Figure 6.7). National Parks seek to conserve and enhance landscapes’
natural beauty, wildlife and cultural heritage and to promote opportunities
for the understanding and enjoyment of their special qualities by the
public. AONBs seek to conserve and enhance the natural beauty of the
area.

Changes to landscape and seascape character and impacts on visual

amenity are likely to arise from response to sea level rise and increased
flooding, development and changes in farming practices.
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6.18 Resources and \Waste

142

There are over 100 landfill sites currently permitted for the disposal of waste
in and around the study area. There are limited facilities for the disposal
of hazardous waste (e.g. contaminated soils) in the UK; three operational
sites have been identified in and around the South West England study
area, while there is no capacity for hazardous waste disposal in Wales.

Landfill voidspace and projected landfill lifespan are in decline as
existing landfill sites are filled in conjunction with limited increases in the
development of new landfill capacity.

The South West and South Wales Regional Aggregates Working Parties
(which provide advice on the supply and demand for construction
aggregates) estimate that the South West region permitted reserves in 2005
were around 900 million tonnes for crushed rock and 53 million tonnes of
sand and gravel and in 2006 in South Wales available active aggregate
reserves comprised 370 million tonnes. The availability of reserves could
be extended through increased use of secondary aggregate material.
Further assessment will be needed of the availability and suitability of
secondary aggregates within a predetermined distance of the proposed
development.

Severn Estuary marine sources supply 80-90% of the local aggregates
requirements for the construction industry in South Wales. The current
reserve permitted in licensed areas may not be sufficient to supply
exceptional additional quantities in addition to the baseline market
demand.
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Figure 6.1 International and National Nature Conservation Sites

_\_\‘-Jl_ oy
SEPETLCHT T FEPRRISE CF DRSS T TURT U A 4P OF M (AN SO S T LS WA T

v | e | e ceioge T 1]
3 AN S RO rersoyed Ty s R B gro rat SHE WY SRR
—panrvn [ ] foe
—— FrrayRosn | Specs Aies of Comenemton AT ) BACH
— Wk [ S Prrecion dras. (558
0 v sn [l 230 o Spros Seerite el 550
Fawsbors || | | ] Pt bau Rt (W43

(= = ]
0258 W 15 20




P i b wif Mt | g

Henpne §oomd g 1SR e
mmumg

. n ﬂlm.gghnga

SEVERN ESTUARY TIDAL POAVER

international and Maticnal Mature
Consenvation Sites

143




Figure 6.2 Recorded Locations of Salmon, Allis and Twaite Shad and Sea and Rive
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Figure 6.3 Locations of Bathing Waters and Sensitive Areas
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Figure 6.4 Tidal Floodplain and Outfalls
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Figure 6.5 Marine aggregate extraction, dredging disposal areas, other marine ass
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Figure 6.6 Other marine uses and tourist attractions
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Figure 6.7 Historic Environment and Landscape
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Section 7: identifying
potential Issues

7.1

150

The SEA Directive (Annex 1 (f)) requires the identification of ‘the likely
significant effects on the environment, including on issues such as
biodiversity, population, human health, fauna, flora, soil, water, air,
climatic factors, material assets, cultural heritage including architectural
and archaeological heritage, landscape and the interrelationship between
the above factors’.

The SEA Directive (Annex 1 (f)") also requires SEA environmental
reports to include consideration of ‘secondary, cumulative, synergistic,
short, medium and long term permanent and temporary, positive and
negative effects’.

Introduction

One ofthe key purposes of scoping is the identification of the environmental
issues that should then be considered in the scope of the assessment of
plan alternatives. Issue identification is also an important step towards the
development of appropriate SEA Objectives, that are used in part of the
process of option assessment.

The identification of key environmental issues has been based upon
the collation of baseline data and the review of other relevant plans,
programmes and environmental protection and enhancement objectives.
The identification process has retained a strategic perspective and has
been focused upon those issues that are particularly relevant in view of the
nature and scale of the Feasibility Study’s likely effects.

To ensure coverage of the potential issues, a range of generic options
has been considered in the scoping topic papers (Parsons Brinckerhoff,
2008c - 2008r) to help identify the spread of issues that may arise from the
development of tidal power in the Severn Estuary. The range of options
comprises a large barrage constructed across the wider region of the
Estuary, a small barrage constructed across the narrower region of the
Estuary, and a land connected lagoon constructed on one or other side of
the Estuary. This does not presuppose that these, or any other options, will
form the shortlist of options that will be considered in the main assessment
phase of the SEA.

The requirements of the strategic-level Habitats Regulations Assessment
are addressed in Section 8.8.8.
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7.2.3
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Potentially Significant Issues

INTRODUCTION

This section provides a review of potentially significant issues that could
be associated with tidal range power development in the Severn Estuary.
It has been prepared adopting the precautionary principle. If a risk has
been identified that tidal power options might cause severe or irreversible
harm to society or to the environment, and in the absence of a scientific
consensus that harm would not ensue, the assumption has been made
that such a risk exists. The identification of such risks is not necessarily an
indication at this stage of the severity or likelihood of effects.

Any large-scale tidal power development within the Severn Estuary which
takes a significant fraction of the energy out of the system will inevitably
make significant changes to the tidal regime. It will reduce tidal energy
over a wide area (both up and downstream), with consequential effects for
human activities and the natural environment.

Changed tidal conditions will have a wide range of secondary effects on
the physical environment of the Severn Estuary, including effects on water
levels, flows, waves, estuary sediment regime and morphology, and water
quality.

An understanding of the effects of tidal power options upon the hydraulics
and geomorphology of the Severn Estuary is therefore fundamental to
predicting the environmental effects of such schemes.

UNCERTAINTIES AFFECTING THE IDENTIFICATION OF POTENTIALLY
SIGNIFICANT ISSUES

Data gaps, assumptions and uncertainties are considered in detail within
‘topic papers’ (Parsons Brinckerhoff, 2008c — 2008r).

Consultations and research during scoping have identified that the effects
of tidal power options on the geomorphology of the Severn Estuary are
an area of considerable uncertainty. This requires further investigation
to inform many of the future studies within the SEA. Such investigations
notwithstanding, there is however likely to be residual uncertainty in
relation to physical effects in general and long-term geomorphological
effects in particular, on completion of the SEA.

The scoping stage has also identified major uncertainties in understanding
relating to the life history and behaviour of many migratory and estuarine
fish, and the consequent effects of a major tidal power scheme. Given their
conservation importance this represents a further key area that will need
to be addressed. It will not be possible to gain a full understanding of this
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area within the timescale of the Feasibility Study, so therefore studies will
need to concentrate on assembling current knowledge and uncertainties
will be emphasised.

Waterbirds are also designated to international level and require adequate
data to support their assessment, even at a strategic level. There are
important gaps in data that need to be addressed in order that robust impact
modelling can be undertaken. The approach proposed within the SEA,
adopting Habitat Association modelling, may need to be supplemented
with Individual Based Modelling for selected species to further reduce the
level of uncertainty attached to the assessment.

Until the outcome of assessments of effects on hydraulics and suspended
sediments within the SEA are known, it is difficult to define studies that
might be required to assess interactions between suspended sediments,
primary productivity and eutrophication effects. This could have important
implications for marine ecological effects. The scope of water quality
studies will therefore need to be kept under review until the preliminary
findings of SEA studies in relation to suspended sediments are known.

The process of issue-identification has been informed by a preliminary
review of receptors* in each topic area and their potential sensitivity, and
the effects of a representative range of tidal power options. This process
is described more fully in each topic paper (Parsons Brinckerhoff, 2008c
— 2008r). It has not however been possible to achieve consensus during
informal feedback on the preliminary assignment of the sensitivity of
some receptors. The preliminary assignment of sensitivity to receptors
within the topic papers is therefore uncertain, and in some cases is not
possible at this scoping stage. Receptor sensitivity will therefore need to
be reviewed at the outset of the main SEA Assessment phase, once the
physiochemical effects of short-listed options are better understood.

REVIEW OF POTENTIALLY SIGNIFICANT ISSUES

Notwithstanding the uncertainties outlined above, in accordance with the
SEA Directive (Annex 1 (f)), environmental issues have been identified and
are considered further within ‘topic papers’ (Parsons Brinckerhoff, 2008c
—2008r).

The review of key issues has established that tidal power options present
a wide range of potential issues that require significant research and
assessment to understand adequately.

The Government has set ambitious targets to reduce carbon emissions
by 80% by 2050 and increase renewable energy. The Severn Estuary

40 A receptor is an entity that may be affected by direct or indirect changes to an environmental variable.
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represents one of the largest single project potential contributors of low
carbon energy, with the largest options being capable of contributing up
to 7% of the UK's total electricity demand.

The effect of tidal power options would be to reduce the tidal range within
the estuary. Previous studies have shown that a large barrage between
Cardiff and Weston would result in a raising of mean upstream water
levels by some 2.5 to 3m in ebb-generation mode and a greater than 50%
reduction in the upstream tidal range to 4.5m on spring tides and 2.5m
on neap tides (STPG, 1986). High water height would be reduced by as
much as 1Tm on spring tides but approximately 0.5m on neap tides. The
tidal influence downstream of such a barrage showed a slight reduction
in high water and raising of low water, resulting in a net reduction in tidal
range of around 1m in the sea outside the barrage. This effect diminishes
with distance away from the barrage, but was still predicted at distances
of around 100km seaward, indeed a reduction of 0.05m in tidal range was
predicted at Morte Point.

The changes in tidal range will result in a large change to the exposure of
intertidal flats in the estuary, although this may be reduced through mode of
operation and/or lagoon configuration. One modelling study has estimated
this effect as a direct reduction of about 14,500ha on spring tides for sites
upstream of a barrage on the Cardiff-Weston alignment (SDC, 2007). More
recent estimates have been made to allow a direct comparison of long-
listed options. These have suggested greater reductions in intertidal area,
at around 20,000ha for an equivalent barrage. However, the estimations
were calculated on a more simplistic and conservative basis (Parsons
Brinckerhoff, 2008a). With the reduced tidal range predicted outside the
barrage, there will also be a very much smaller reduction in the intertidal
area seaward of the barrage.

The consequent effects on the morphology of the Severn Estuary are
uncertain and subject to divergent hypotheses, but these changes would
be to the detriment of inter-tidal and sub-tidal habitats and infrastructure
such as outfalls and flood defence embankments (Parsons Brinckerhoff,
2008c).

These habitats are protected under European law in their own right, and
also support a range of similarly protected waterbirds. Tidal power options
are also very likely to adversely affect passage and survival within the
Severn Estuary by a range of fish species, again protected under European
law. There are therefore high levels of risk to protected habitats and
species, particularly, but not only, estuarine habitats, migratory fish and
waterbirds.
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The alteration in tidal range may indirectly lead to changes to the Severn
Estuary’s water flushing characteristics and its concentrations of suspended
sediments. This in turn may alter distributions and concentrations of
contaminants in estuary water and sediments. The changes in suspended
sediments may also affect primary productivity and the potential for
eutrophication effects. Tidal power options therefore have the potential to
affect the water quality status of the Severn Estuary and need consideration
having regard to the objectives of the Water Framework Directive.

Depending on the nature of shortlisted options, there could be very
substantial effects during construction such as on employment and
labour pools, the housing market and access to local services, resource
availability to existing industrial activities, population changes and health
effects. In the longer term there is the possibility of indirect and wider
economic effects, for example arising from effects on navigation and other
marine activities, access to recreation and tourism, and the opportunity for
economic regeneration and new development.

There is also a need for greater understanding of other potential effects
such as for flood risk and land drainage, landscape and seascape, and
the historic environment. A wide range of other effects to the natural and
human environment are also likely. The spread of environmental and
social issues presented by tidal power options as discussed in the topic
papers (Parsons Brinckerhoff, 2008c — 2008r), are summarised in Table 7.1.
These issues will need to be considered in the main assessment phase of
the SEA.

The scale and nature of the effects that may be identified during the
main assessment phase are therefore very likely to pose unprecedented
challenges, and for some potential effects there are currently few (if
any) mitigation or compensation measures available with a high degree
of confidence in their effectiveness. This has been supported by a
preliminary review specifically in relation to the Habitats Directive (Parsons
Brinckerhoff, 2008s).

Specialist SEA studies are therefore needed to understand the effects of
options, develop mitigation measures and identify compensation needs.
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Table 7.1 Potentially significant issues

Potentially significant issues*®

Hydraulics and e Changing tidal conditions upstream and downstream of options
Geomorphology e Consequent effects on the baseline environment, e.g. water levels, flows (including the
Severn tidal bore), waves, estuary sediment regime and morphology, water quality,
existing defences
Society and e Effects of direct and indirect employment opportunities/ constraints on employment and
Economy the economy
e Effects of in-migration and economic changes on population characteristics, distribution
and trends within the study area
e Effects of direct and indirect employment opportunities/constraints on the distribution of
areas of social deprivation, low earnings, and high dependence on benefits
e Effects such as noise and air quality, flooding, in-migration and other indirect effects on
health and quality of life
e Changes to access to community services and facilities
e Changes to access to recreational facilities and open space
e Effects on land use, quality and regeneration
e Effects of in-migration on the quality, value and availability of housing stock
e More detailed baseline needed with greater relevance to regional issues
Marine Ecology e Reduced intertidal areas and reduced inundation and extent of saltmarsh resulting in
loss of functionality
e Reduction in extent of Sabellaria alveolata reef
e Implications for distribution and extent of fauna and flora as a result of changes in
sediment erosion and deposition patterns, salinity, turbidity and water exchange
(flushing)
e Changes in the primary productivity (planktonic and epibenthic) due to changes in the
light climate, water depth and bed shear stresses
e Effects on spread of non-native marine species
Ornithology e Disturbance to birds during construction
e Displacement of birds
e Changes to or loss of intertidal habitat available for birds
e Changes to saltmarsh affecting breeding waders, waterbirds and Section 41/ 42 (NERC,
2006) wintering passerines
e Changes to freshwater wetlands for birds
Migratory and e Potential loss of genetic diversity and/or local species extinction
Estuarine Fish e Alterations to migratory cues for fish
e Disruption to movements including turbine injury and mortality and complete loss of
certain or all stock
e Habitat changes or loss for feeding and nursery areas, or movements
e \Water quality effects on fish movements and survival
e Consequent effects on commercial (net and fixed engine) fisheries, recreational
freshwater and sea angling
Terrestrial and e Permanent habitat degradation, fragmentation and loss arising from construction in or
Freshwater near sensitive sites, leading to species disturbance and mortality
Ecology e Changes to water levels and quality and associated flora and fauna from operation
e Effects on spread of invasive species
e More detailed review of receptors and their sensitivity is needed

45 Issues may apply to construction and operational phases unless indicated otherwise. ‘Society and Economy’ and
‘Resources and Waste’ have particular relevance to sustainable development issues.
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Potentially significant issues*®

Marine Water e Change in concentrations of contaminants in estuary water/sediments
Quality e Changes to estuary salinity regime and stratification
e Changes to estuary water flushing characteristics and light attenuation
e Changes to sediment concentrations, transport and processes
e Changes in suspended sediments leading to changes in primary productivity and
potential for eutrophication effects
Freshwater o Altered freshwater water quality
Environment o Altered freshwater groundwater regimes
and Associated e Altered water quality affecting the Public Water Supply
Interfaces e Changes to Geological and Geomorphological SSSlIs
Flood Risk and e Attenuation of surge tides reducing flood risk
Land Drainage e Changes to propagation of wave action into the upper estuary
e Changes to tidal regime restricting fluvial discharge through some low outfalls in the
upper estuary
e Morphological changes affecting defence structures
e Potential for enhanced water level management for nature conservation
Noise & Vibration e Construction phase noise affecting human health and disturbing wildlife
e Operation phase noise affecting wildlife
Carbon e Changes to greenhouse gas emissions arising from:
Footprinting e Raw material supply and component manufacture
e Energy generation from renewable sources
e Transportation during construction and installation
e Operational dredging, and pumping
e Changes to the estuarine ecosystem, including habitat loss/ creation leading to changes
in methanogenesis and sequestration
e Decommissioning
Other Sea Uses e Changes to sediment characteristics in aggregate dredging areas
e Change to dilution and dispersion of water discharges and disposals
e Change to the hydraulic function of marine outfalls
e Changes to the integrity of marine infrastructure in the estuary
e Changes to navigation affecting other sea uses
e Changes to marine fish and thus marine commercial fishing activities
Navigation e Changes in tide levels and salinity affecting port access
e Options acting as physical barriers to navigation
e Changes to currents presenting a potential navigation hazard
e Changes in immersion regime affecting marine structure maintenance
Historic e Direct damage to features and disturbance of wider surroundings
Environment e Indirect damage or exposure of features due to physical changes to the estuarine
environment
e Visual impact on the historic environment
e Changes to access to the historic environment
e Effects on heritage fishing and other cultural issues such as name places with cultural
associations or traditional skills dependent on the estuary
Landscape and e Changes to land use/infrastructure affecting character of the shoreline and further afield
Seascape e Effect on views of the estuary in its setting due to structures, change in tidal range,
intertidal and salt marshes and water clarity as well as new land use/(ancillary)
development
e Reduction in the dynamic character of the estuary through altered tidal conditions with
consequent effects on the Severn tidal bore
e Loss of tranquillity during the construction and operational phase
e Effect of views from important viewpoints and designated sites
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Potentially significant issues*®

Resources and e Waste management during construction including consideration of options for recycling/
Waste other treatment
e Types, quantities and sources of resources required during construction

e Energy production relative to natural resources consumption h
-

7.2.4 TOPIC INTERRELATIONSHIPS

The effects of any tidal power option arise from a complex interaction
of factors. Whilst still not yet fully understood, an appreciation of the
potential for interactions between the topics presented within this scoping
report, is important to the development of an integrated scope of works for
the main assessment phase and thereby ensuring that the requirements of
the SEA Directive (Annex 1 (f)) are met.

Table 7.2 below identifies the range of interrelationships between the SEA
scoping topics. It indicates those topics with an interrelationship, generally
in the sense that together they form a pathway for an effect to occur.

For example, tidal power options’ effects on water currents (an aspect of
hydraulics) provide a strong pathway for effects on water quality. Effects
on water quality in turn have a strong influence on effects on marine
ecological receptors.

There are a host of other interactions between topics that form a pathway
for effect. The importance of these for the strategic assessment of effects
is not yet fully understood. This may be because the relationship may
be weak, or the scale of effects small. For example, mitigation measures
to manage flood risk may impact upon archaeological features, but the
risk is not well understood at this stage. These linkages are nonetheless
identified for further consideration.

Conversely, in some cases there is no apparent linkage between topics
that would lead to an effect, for example there is no pathway of effect
between ornithology and historic environment. Absence of linkages are
therefore also identified.
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7.3 Scope of assessment proposed to address issues

7.3.1 INTRODUCTION

During the SEA main assessment phase, consideration needs to be
given to the potentially significant issues identified in Section 7.2, the
aim being the identification of significant effects in accordance with the
SEA Directive. This will entail assessment of the nature and magnitude
of environmental changes arising from tidal power options; and their
complex interrelationships occurring over long timescales. It is anticipated
that specialist studies will be required to support this assessment, and
thereby ensure SEA findings are robust. Recommendations are therefore
set out in Table 7.3 in relation to the scope of these specialist studies.

The proposed scope of studies is an evolution of the analyses and
recommendations undertaken within the scoping of specific topic areas.
The outcome is a prioritised programme of studies, taking into account
the key environmental risks, the strategic nature of the study, and
technical limitations imposed by the timescale for reporting within the STP
Feasibility Study as a whole.

At the completion of the SEA, there will inevitably be issues that will
not have been explored to the extent that all reasonable uncertainty is
removed. Some of these issues have already emerged during the scoping
process, but these and others will be described as the SEA progresses.
Notably, the complexity of interactions between the component parts of
the studies has been identified. This helps ensure that interdependencies
are acknowledged within the programme of work for the main assessment.
Nonetheless, the effects of tidal power options arise from a highly complex
interaction of physical, ecological and human factors; and not all of these
can be understood or described in the SEA. The uncertainties that remain
will be reported and measures to address them, such as further research
or monitoring, identified.

The SEA scope of work has been the subject of informal consultation with
Statutory Consultation Bodies and the SEA Steering Group, and will also
be informed by the planned public consultation exercise in Winter 2008/9.
The main assessment studies will continue to be subject to review and
input by technical review groups in each key area, with each group meeting
at the detailed planning stage, and to review preliminary findings.
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Table 7.3 Proposed data collection and tools

Proposed data collection and tools*’

Hydraulics and Geomorphology

An understanding of hydraulic and geomorphological issues is fundamental to the assessment of effects in other

topic areas. An extensive programme of work is therefore planned with the main assessment SEA phase:

Desk based review of available evidence at other ‘analogue’ sites;

Improve baseline understanding of intertidal morphology and sediment budgets through the collation of
existing data;

Improve baseline understanding of suspended sediments and their relationships between tidal range/energy
through collation of existing data;

Confirm far-field extent of impacts on hydraulics by applying existing broad-scale models, use outputs to
guide offshore boundary conditions for further modelling;

Model changes to hydraulics from options (water levels and flows). Will include typical spring-neap cycle,
extreme flood risk events and climate change scenarios. Quantify direct changes to flow environment;
Quantify direct changes to intertidal areas and inundation to saltmarshes over study area;

Investigate wave regime by applying local wave model driven by winds. Determine wave energy patterns
across intertidal areas;

Investigate mud transport by applying mud transport model to investigate baseline and short-listed options.
Assess future siltation rates and supply of sediments to saltmarshes;

Develop sediment budget based on studies above. Assess sensitivity to locally sourced construction material;
Investigate sand transport using inputs above and applying sand transport model to investigate baseline and
short-listed options;

Assess morphological evolution of intertidal using inputs above and applying intertidal process model to
representative profiles. Assess rate of change;

Assess morphological evolution of estuary using inputs and applying morphological models (short-medium
term) and other applicable tools from estuary guide (longer-term).

Society & Economy

Desk-based investigations will be conducted of the potential effects in relation to:

Employment and the economy;

Population characteristics, distribution and trends within the study area;

Distribution of areas of social deprivation, low earnings, and high dependence on benefits;

Health and quality of life;

Access to community services and facilities;

Access to recreational opportunities and open space;

Land use, quality and regeneration;

Quality, value and availability of housing stock.

Workshops will be held with key stakeholders to confirm assumptions and data and ensure that the
assessment has a sufficient regional focus.

Marine Ecology

Essential new data collection requirements have not been identified for marine ecological aspects of the SEA.
However, some existing data will need to be collated (e.g. review of the extent of the saltmarsh area using
remote sensing data) to support impact predictions using ecological modelling tools;

There will be lower certainty attached to impact predictions where data is more sparse or old — e.g. Sabellaria
alveolata distributions and the sub-tidal ecology of the Upper Severn;

The hydraulics and geomorphology activities should provide reliable predictions of changes in the key
physical parameters which govern the spatial distribution of habitats and species. This information will be
used to predict ecological changes under each option using a range of habitat modelling tools. These will
provide a high-level forecast of future intertidal and sub-tidal habitat distribution.
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Proposed data collection and tools*’

Ornithology

Additional baseline data is considered a prerequisite of further assessment. Fieldwork is therefore planned in the

following areas:

e Complete coverage by Wetland Bird Survey (WeBS) Core Counts, to include all waterbirds, including gulls.
Counts to cover the spring and autumn passage periods as well as the winter;

o A repeat of the 2002/03 WeBS Low Tide Survey of waterbirds on the Severn Estuary. All waterbirds and gulls
included;

e Through the tide cycle surveys to enhance understanding of feeding distributions of waterbirds on the
estuary as the tide ebbs and floods;

e Nocturnal surveys to complement the daytime surveys, using specialised night-viewing equipment.

Utilising this and existing data, Habitat Association modelling is considered adequate to assess the effects

of different options at this strategic-level. Consideration is being given to the application of Individual-Based

Models (IBMs) to selected species assessments, and if there is sufficient input data to support such an approach

with acceptable levels of confidence. However, in general the use of IBMs will be more appropriate at the EIA-

stage.

Migratory and Estuarine Fish

This topic probably represents the greatest area of uncertainty in terms of ecological understanding, and also the

ability to then assess the implications of the effects of options. Desk-study will therefore focus in the following

areas:

e Turbine passage study

e Assessment of effects upon recreational river and sea angling, commercial fishing, heritage fisheries

e Assessment of current fisheries telemetry techniques

e Efficacy of mitigation and compensation measures such as sluice design and fish swimming speeds,
behavioural screening, fish transportation, habitat enhancement/creation, stocking, translocation, pheromone
release, fish herding, additional sites for inclusion in the SAC list and life history model development.

Consideration has been given to the inclusion of fieldwork within this topic area but on the basis of advice from

Statutory Consultation Bodies, it has been concluded that this will not be feasible within the timeframe for the

SEA.

Terrestrial and Freshwater Ecology

This topic area would be addressed by desk-study only. Data collection for the assessment will involve the

identification of:

e Terrestrial and freshwater ecology zone of influence for construction and operation,

o Receptors and their sensitivity, and

e Known terrestrial and freshwater ecology receptors within the zone of influence.

The assessment would involve consideration of:

e Sensitive receptors that could be directly affected will be identified using the footprint of the options, or
indirectly using the construction zone of influence;

e The operational effects of water level and quality changes on freshwater ecology receptors, in terms of the
area that could be subject to change and the magnitude of any such change

e Secondary effects arising from effects upon other ecological receptors (birds and fish).
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Proposed data collection and tools*’

Marine Water Quality

Hydrodynamic and sediment transport models are to be developed as part of this study and will provide an

indication of:

e Temperature, dissolved oxygen, bacterial and salinity distributions and flushing times for contaminants;

e Effects on dilution and dispersion characteristics of key discharges;

e Potential changes in suspended sediment concentrations, patterns and rates of sediment transport and zones
of sediment deposition.

Hydrodynamic and sediment transport modelling will give an indication of the changes in water depths,

suspended sediment and hence light climate as these will be relevant to assessing the changes in phytoplankton,

microphytobenthos, and macroalgae, and the potential utilisation of nutrients for primary productivity. Nutrient

modelling, probably using simple risk based tools will be employed; the approach being determined once

preliminary findings from hydrodynamic and sediment transport modelling are available.

In addition, desk based reviews will be required in relation to better understand how changes in the estuary

environment and associated biological responses may influence:

e Nutrient and carbon cycling within the estuary;

e Contaminant bioavailability.

This work can inform ecosystem services assessment elsewhere in the Feasibility Study of changes in GHG

sequestration and releases.

Freshwater Environment and Associated Interfaces

Extensive desk based review of wide range of data sources will be required, relating to:

e Geological, geotechnical, hydrogeological and pedalogical data;

Major and minor aquifers;

Contaminated land;

Groundwater flow conditions and land drainage ;

Ground elevations and accessibility of designated geological and geomorphological SNCls, including SSSIs
and RIGS;

e River water quality and flows within main sub-catchments and in freshwater flow requirements to estuary.
Predictive modelling and assessment within the hydraulics and geomorphology assessment will then be used to
assess major:

e Changes to the groundwater regime; and

e Changes to land and urban drainage processes and the consequential effects on freshwater quality.

Flood Risk and Land Drainage

The need for a substantial improvement in baseline information will be addressed through a significant desk-

based research programme to collect:

o Details of upstream tidal flood defences and outfalls;

e Forecasts of water level regimes and wave height probabilities at representative locations;

o Information for major outfalls discharging upstream of options;

e Assessments from the Environment Agency of flood damages, expected capital and maintenance
expenditure and strategic plans for flood risk management assets over a 100 year timescale;

e Environment Agency’s flood outlines.

Full use will be made of GIS to capture and analyse asset information from all databases, including LiDAR

import. Simplified modelling techniques will then be applied to:

e Determine flood risk of overtopping or breaching of defences using estuary water levels, defence heights,
wave heights and ground levels;

o Assess the flood risk associated with low outfalls with restricted discharge to the estuary. This would entail
strategic level assessment for key outfalls.

This will lead to the assessment of measures needed to maintain the existing (or other desired) overtopping and

discharge characteristics for both flood risk management, and water level management for nature conservation.

The hydraulics and geomorphology work will provide important input information to this assessment.
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Proposed data collection and tools*’

Noise & Vibration

This will be a desk-based assessment only. It will include:

e Estimation of properties and population exposed to ‘disturbing’ levels of noise & vibration;
e Estimation of buildings potentially exposed to vibration;

e Prediction of marine noise and vibration sensitive receptors.

The effects of noise will be assessed using established policy, guidance and standards.

Carbon Footprinting

This will be a desk-based assessment only. It will include:

e The use of up-to-date and comprehensive data (including long term changes to shipping transit routes) for
embodied carbon footprinting, updated as needed;

e Derivation of appropriate estimates for rates of carbon sequestration and methanogenesis in the Severn
Estuary.

The GHG emissions associated with the life cycle of options and associated mitigation measures will then be

quantified. This will include the construction stage. There are currently no carbon footprinting models that are

designed for the carbon footprinting of tidal power, therefore an in-house model will be generated from the data

outlined above.

Other Sea Uses

This will be a desk-based assessment only, or informed by other aspects of the SEA. It will consider:

e Effects on the quality of marine aggregate reserves through the geomorphological studies of changes in
sedimentation patterns;

e Effects on marine waste disposal will be informed by the water quality assessment and geomorphological
studies;

e Commercial fishing: a desk-based review will be undertaken to provide as detailed an understanding as
possible of current fishing practices and catches (to inform ‘fish’ effects);

e Recreation and tourism: Communication with existing recreational user groups and further desk-study will
identify potential issues (to inform ‘Society and Economy’);

e Hydraulic and geomorphological studies will inform the assessment of risks to water extraction facilities and
dispersion characteristics of power station cooling water;

e Cables and pipelines: Geomorphological studies will inform the assessment of risk of cable exposure;

e Further consultation as necessary with MoD in relation to military exercise areas.

Navigation

e This will be a desk-based assessment only, informed by hydraulic and geomorphological studies within the
SEA especially with regard to potential for changes to navigational dredging;

e The assessment will build upon available data to identify of the extent to which existing port operating
conditions, water levels, and recreational navigation will change and the mitigation of any adverse effects
through engineering solutions.

Historic Environment

This will be a desk-based assessment only in line with good practice guidance (Cadw, 2007). Activities will

comprise:

e Further existing data collection and collation using GIS, including assessment of available LiDAR and 3D
Seismic data to map the environmental and archaeological potential of the estuary bed;

e Historic environment characterisation study to synthesise new and previously available data, in order to
develop a regional framework and strategy to examine the significance of the resource

e Review of the Hydraulics and Geomorphology studies to assess the potential zone of impact on the historic
environment

e Desk-based assessment to evaluate the archaeological potential of the area that could be affected, taking into
account the terrestrial, intertidal and submerged historic environment.

A desk based assessment of the historic landscape will also be undertaken. Existing historic landscape

characterisation studies will be used to assess the potential effects of options. A full ASIDOHL assessment is not

proposed at this stage but the ASHIDOHL2 table formats will be used for representing information for the SEA

Environmental Report.
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Proposed data collection and tools*’

Landscape and Seascape

This will be a desk and field-based assessment. Activities will comprise:

® Seascape characterisation (including landscape, coastline and sea) to provide a consistent level of baseline
information for the study area;

e Collection of meteorological information on variations in visibility in the Severn Estuary;

e Establishing a Zone of Theoretical Visibility and Tranquillity Mapping for each option;

o Assessment of visual effects arising from change to the inter-tidal environment and the Severn Bore.

Consideration is being given to the collation of public perception and values concerning the existing seascape/

estuarine character through the Feasibility Study stakeholder engagement workstream.

Resources and Waste

The approach to addressing resources issues will be to identify the:

e The type of resources required and quantities;

o Potential sources of these resources from within the study area (including virgin, recycled or secondary
material);

e For those resources that may not be available locally, consideration of their likely source;

e Interactions with other major construction projects in the study area;

e Gaps in resource availability.

The approach to addressing waste issues will be to identify the:

Nature of waste arisings and quantities and consideration of options for recycling/other treatment;

e Assessment of capacity and lifespan of existing landfill sites and availability to accept waste;

e Details of other waste management facilities, including proposals for any major new waste developments.
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Section 8: Developing
Sea Objectives and the
Assessment Framework

8.1

3.2

The purpose of SEA objectives

The use of SEA Objectives is a recognised method of testing of the
Feasibility Study proposals and to compare alternatives. This technique is
also proposed in the Practical Guide (ODPM et al., 2005). SEA Objectives
usually reflect a desired direction of change. It therefore follows that these
objectives will not necessarily be met in full by a given option, but the
degree to which they do will provide a way of identifying preferences
when comparing options.

Development of the SEA objectives and assessment
criteria

The SEA objectives have been developed in accordance with the Practical
Guide (ODPM etal., 2005). The SEA objectives were derived using the review
of environmental plans and programmes conducted as part of scoping;
the baseline data collation; and the identification of environmental issues.
The SEA objectives are thus based on a review of all major issues.

The SEA Objectives will be used to differentiate between options. They
therefore include objectives that seek to conserve and enhance the
environment, i.e. a desired direction of change, as well as the avoidance
of adverse effects.

Each SEA Obijective is supported by a series of assessment criteria and
indicators. These are intended to provide more explicit explanation of how
the performance of each short-listed option will be appraised against the
SEA objectives.

Table 8.1 presents the proposed SEA Objectives. The associated assessment
criteria and indicators are presented in Appendix 2.

Hydraulics and Geomorphology is not an SEA Directive topic in its own
right, nor does it have an explicit policy framework. Objectives have
therefore not been assigned to this topic. However, in this SEA, an
understanding of effects on hydraulics and geomorphology is fundamental
to the assessment of many other topics, e.g. marine ecology, water quality
and flood risk. Thus the assessment of options in relation to hydraulics
and geomorphology will focus on defining the physical changes that
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would arise and thereby informing the appraisal of options in relation to
other topics.

Table 8.1 Summary of SEA Objectives

SEA Objective*®

Society and Economy

SE.1
SE.2
SE.3
SE.4
SE.5
SE.6
SE.7
SE.8
SE.9

To seek to create local employment opportunities accessible to all.

To avoid adverse effects on the local and regional economy.

To seek to promote the development of sustainable communities.

To avoid adverse effects on physical and mental health.

To avoid adverse effects on access to community services and facilities.

To avoid adverse effects on access to recreational facilities and open space.
To avoid adverse effects on existing, proposed and committed land uses.
To seek opportunities to improve degraded environments.

To avoid adverse effects on the housing market.

Marine Ecology

ME.1 To avoid adverse effects on designated marine wildlife sites and protected habitats of international and
national importance.

ME.2 To avoid adverse effects on valuable marine ecosystems.

ME.3 To avoid adverse effects on other protected marine species and their habitats.

ME.4 To avoid adverse effects on national and local biodiversity target features that include marine habitats
and species.

ME.5 To avoid deterioration in status class of WFD water bodies.

ME.6 To minimise the risk of introduction of non-native invasive marine species.

ME.7 To conserve and enhance designated marine site features.

ME.8 To restore and enhance marine BAP species populations and/ or BAP habitat.

Ornithology

0.1 To avoid adverse effects on designated wildlife sites for birds and protected habitats of international
and national importance.

0.2 To avoid adverse effects on other protected bird habitats and species.

0.3 To avoid adverse effects on national and local biodiversity target features that include bird habitats and

species.

Migratory & Estuarine Fish

F1
F.2
F.3

F.4
F.5
F.6

To avoid adverse effects on designated wildlife sites for fish of international and national importance.
To avoid adverse effects on the populations of other protected fish species and habitats.

To avoid adverse effects on national and local biodiversity target features that include fish habitats and
species.

To avoid adverse effects on recreational and heritage fishing.

To avoid adverse effects on commercial fish resources.

To minimise the risk of introduction of non-native invasive fish species.

Terrestrial and Freshwater Ecology

TFE.1

TFE.2
TFE.3
TFE.4

TFE.5
TFE.6
TFE.7

To avoid adverse effects on designated terrestrial and freshwater wildlife sites of international and
national importance.

To avoid adverse effects on valuable terrestrial and freshwater ecological networks.

To avoid adverse effects on other protected terrestrial and freshwater habitats and species.

To avoid adverse effects to national and local biodiversity target features including terrestrial and
freshwater habitats and species.

To minimise the risk of introduction of non-native invasive terrestrial and freshwater species.

To conserve and enhance designated freshwater and terrestrial site features.

To restore and enhance freshwater and terrestrial BAP species populations and/or BAP habitat.

48 When proposals are considered in the context of the Habitats Regulations (S| 1994/2716), a different test will apply,
i.e. to identify whether there will be adverse effects on the integrity of Natura 2000 sites.
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SEA Objective®®

Marine Water Quality

WwaQ.1 To avoid adverse effects on water quality in relation to water quality standards.

WaQ.2 To avoid adverse effects on designated marine wildlife sites of international and national importance
due to changes in water quality.

WQ.3 To avoid adverse effects on water quality which would affect human health, flora and fauna, recreation
and other users.

WQ.4 To avoid adverse effects on inherent water characteristics (temperature, salinity, pH) that could lead to
adverse changes in water quality.

WaQ.5 To minimise risks of pollution incidents.

Freshwater Environment and Associated Interfaces

FE.1 To avoid adverse effects on water quality (whether surface water, groundwater or coastal waters) in
relation to water quality standards.

FE.2 To avoid adverse effects on water quality which would affect human health, flora and fauna, recreation
and other users.

FE.3 To avoid adverse effects on water abstractions (whether surface water or groundwater), particularly
those utilised for the PWS.

FE.4 To avoid adverse effects to designated freshwater sites of nature conservation interest.

FE.5 To avoid adverse effects to buildings and infrastructure.

FE.6 To avoid adverse effects on the soil resource.

FE.7 To avoid adverse effects on agricultural land currently in use.

FE.8 To avoid adverse effects on designated geological and geomorphological sites of international and
national importance.

FE.9 To conserve and enhance designated geological and geomorphological site features.

Flood Risk and Land Drainage

FR.1 To avoid an increase in flood risk to property, land and infrastructure where this might otherwise occur
as a consequence of the construction and operation of any tidal power structure.

Noise and Vibration

NV.1 To avoid adverse effects of negative noise and vibration on (humans) noise sensitive receptors.
NV.2 To avoid adverse effects on the acoustic quality of the marine environment.

NV.3 To avoid adverse effects on noise (vibration) sensitive receptors.

NV.4 To avoid adverse effects through vibration.

Topic: Carbon Footprinting

CF1 To seek to maximise the opportunities for use of sustainable sources of energy for the UK.
CF.2 To avoid adverse effects from GHG emissions over the lifecycle of the project.

Other Sea Uses

SU.1 To avoid adverse effects on the aggregate extraction industry.

SuU.2 To avoid adverse effects on marine waste disposal sites and infrastructure.

SuU.3 To avoid adverse effects on the commercial fishing industry.

Su.4 To avoid adverse effects on marine recreational users.

SU.5 To avoid adverse effects on tourism in the region.

SU.6 To avoid adverse effects on military activity in the region.

SU.7 To avoid adverse effects on the energy industry.

SU.8 To avoid adverse effects on seabed cables in the region.

Navigation

N.1 To avoid adverse effects on Severn Estuary Navigation arising from sedimentation, geomorphology,
water density, and water levels.

N.2 To avoid adverse effects on the integrity of existing and proposed port operations.
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SEA Objective®®

Historic Environment

HE.1
HE.2

HE.3

HE.4

To avoid adverse effects on designated sites in the historic environment.

To avoid adverse effects on the non-registered internationally, nationally, regionally and locally
important sites within the historic environment.

To avoid adverse effects on the potential historic environment, the as yet unidentified sites and finds,
within the Severn Estuary.

To avoid adverse effects on the character, quality and integrity of the historic and/or cultural landscape.

Landscape and Seascape

LS.1

LS.2

LS.3

To conserve the character and qualities of the landscape/seascape, recognising its diverse features and
distinctiveness at different scales — including designated and non-designated areas.

To conserve the character and qualities of the physical and visual resource associated with land and
sea.

To accord with the Aims and Articles of the European Landscape Convention.

Resources and Waste

RW.1 To seek to promote sustainable use of resources.
RW.2 To seek to reduce waste generation and disposal, increase re-use and recycling and achieve the
sustainable management of waste.
8.3 Internal Compatibility of the SEA objectives
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The Practical Guide (ODPM et al., 2005) recommends that an internal
test of compatibility is undertaken on the SEA objectives. This process
can highlight any potential conflicts or inconsistencies which might need
to be resolved and can also demonstrate the close inter-relationships
and linkages between many of the objectives. Table 8.2 consolidates the
objectives by topic to present a summary of an assessment of the internal
compatibility of all objectives, as a matrix.

The compatibility matrix shows that there are no definite areas of conflict
between any of the SEA objectives; and that the majority of objectives are
either compatible or there is no link between them (so there is no conflict).
However, for a number of the SEA objectives there is some uncertainty
about how compatible they would be, with the outcome only likely to be
apparent during the more detailed assessment in the main assessment
phase. Key areas of uncertainty relate to the compatibility of most SEA
objectives with those relating to local employment opportunities, marine
recreation and tourism in the region.

The identification of the potential uncertainty does not necessarily mean
that objectives need to be changed; rather these uncertainties will be taken
into consideration at later stages in the SEA process. The compatibility
matrix has classified these so that subsequent decisions can be made with
this in mind.
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8.4 Approach to the SEA

The SEA Directive requires (Article 5.1) ‘an environmental report...in
which the likely significant effects on the environment of implementing
the plan or programme, and reasonable alternatives taking into account
the objectives and the geographical scope of the plan or programme,
are identified, described and evaluated".

8.4.1 INTRODUCTION
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The proposed methodology to identify and assess the potentially significant
effects of the STP Feasibility Study is set out below.

The effects of each option will be considered in relation to each receptor,
and whether the likely effect may be significant. The assessment of
significance of effects arising from each option, will then permit testing of
the Feasibility Study proposals against the SEA Objectives (table 8.1) to
inform whether each of the SEA Objectives is likely to be met.

The assessment process will follow the stages outlined below in Figure
8.1, which are also explained in further detail in subsequent sections.
Importantly, the assessment process involves an iterative process of
collecting information, defining alternatives, identifying environmental
effects, developing mitigation measures and revising proposals in the light
of predicted environmental effects.

Figure 8.1 Approach to the SEA

1. Identification of receptor sensitivity/vulnerability

v

2. Assessment of magnitude of environmental change

v

3. Assessment of significance of effects on receptors

v

4. SEA objective compliance

v

5. Assessment of overall preferred option




8.4.2

8.4.3

8.4.4
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IDENTIFICATION OF SENSITIVITY & VULNERABILITY OF RECEPTORS

The first stage is to undertake an assessment of the vulnerability of each
receptor, based on its importance and sensitivity to change. Importance
is generally based on scale, rarity and level of statutory designation.
Vulnerability is generally based on the nature of each receptor (i.e. its
intrinsic sensitivity), its current condition, and its dependence (or otherwise)
on a narrow range of environmental conditions and its exposure to the
effects of each project option. Some receptors may be of a high level of
importance, but relatively robust to the effects of project options, whereas
others may be of lesser importance but highly vulnerable to the effects of
project options.

The preliminary identification of receptors has been initially undertaken
within this scoping report’s associated topic papers (Parsons Brinckerhoff,
2008c — 2008r). There is uncertainty attached to the level of sensitivity
assigned to some receptors. Receptor sensitivity will be reviewed and
updated where necessary. The proposed receptors and a preliminary
review of their sensitivity are presented in Appendix 3.

ASSESSMENT OF MAGNITUDE OF ENVIRONMENTAL CHANGE

The second stage is to undertake an assessment of the magnitude of
environmental change that the receptor will be exposed to, based on the
specialist studies proposed within this scoping report. This will include an
assessment of whether the likely change is temporary, permanent, short,
medium or long term, direct or indirect. The assessment of the magnitude
of environmental change will assume that reasonable mitigation measures
are incorporated.

In assessing environmental changes, consideration will need to be given to
the fact that most receptors form part of an estuary system; with complex
interrelationships occurring over long timescales. Assessment of change
will need to consider these carefully when assessing the impacts of the
construction, operation and decommissioning of options. It will also take
into account secondary, cumulative and synergistic effects.

ASSESSMENT OF SIGNIFICANCE OF EFFECTS ON RECEPTORS

The third stage is to undertake an assessment of the significance of effects
of the option on each receptor, based on the vulnerability of the receptor
and the magnitude of environmental change. The assessment will also
use the assessment criteria and indicators described in Appendix 2 and
thereby link to one or more SEA Objectives.
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The example layout presented in Table 8.3 below will summarise
the assessment of significance of each option against each receptor.
In accordance with the SEA Directive (Annex 1 f1), this will include
consideration of secondary, cumulative, synergistic (these are described in
more detail in Section 8.5), short, medium and long term, permanent and
temporary and beneficial (positive) and adverse (negative) effects.

The effects predicted at this stage will remain at a strategic level and will
not provide as much detail or certainty as for project level EIAs. Major
areas of uncertainty will be documented in the assessment. The focus will
be on identifying significant effects and also mitigation measures to avoid
or reduce such effects where they are identified (in accordance with the
SEA Directive, (Annex 1 (g)).

Table 8.3 Example assessment of significance

OPTION TITLE, NUMBER AND/OR DESCRIPTION OF THE OPTION

Source of Effect Change to water levels
Receptor Vulnerability Magnitude of change Level of
(SEA objective) significance

Society & Economy

South Wales urban Medium Moderate (Temporary, short term direct Moderate
population (SE1: To seek to increase in employment associated with Beneficial
create local employment ....) construction of scheme)

Marine Ecology

Saltmarshes and Reed Beds High High (Permanent, long term direct loss of SAC Major
(ME1: To avoid adverse feature) Negative

effects on designated marine
wildlife sites ...)

Note: Text in table is for illustrative purposes only.

8.4.5 SEA OBJECTIVE COMPLIANCE
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The assessment of significance leads to the determination of SEA Objective
compliance. The degree to which the SEA objective is met will correlate
with the level significance of the effect upon relevant receptors.

The SEA Objectives, assessment criteria and associated indicators were
developed with the receptors in mind. By using these assessment criteria
and indicators to inform the identification of significance of effects, this
directly links the process to the assessment of compliance with SEA
Objectives.

Compliance with the SEA objectives will be recorded and summarised.
Table 8.4 below provides an illustration of how the adverse and beneficial
effects of each option will be summarised, by recording the effects of
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greatest significance. Where there are half circles this indicates where
there are both beneficial and adverse effects.

This assessment will be undertaken within individual topic papers, but
these will be themed and synthesised within the SEA Environmental Report,
as described in Section 8.6. This will allow issues of interrelationships :

between topics to be addressed. : f‘&

Table 8.4 Example summary environmental effect and SEA
compliance matrix

Options

SEA objectives

1.3 To seek to
promote the
development

of sustainable
communities.

Major adverse effect
on local businesses
and jobs and result
in out-migration of

Moderate adverse
effect on out-
migration of
population

Moderate beneficial
effect on temporary
employment in areas
of need

Major beneficial
effect on permanent
employment in areas
of need

population
1.4. To avoid '
@)
adverse effects ® '
hysical and
on physical an Minor adverse effect Minor beneficial Moderate beneficial No effects

mental health.

on existing local
businesses and jobs

effect on temporary
employment in

effect on temporary
employment in areas

of need but also

have a moderate
adverse effect on
crime

areas of need but
also have a major
adverse effect
property and land
values

Significance of effect

Objective not met Significance of effect Objective met

Major Adverse Major Beneficial

. or . or
‘ ‘ Moderate Beneficial

eI or
‘ ' Minor Beneficial

or or

O

Moderate Adverse

Minor Adverse

No Effects

Note: Text in table is for illustrative purposes only.

8.4.6 OPTION COMPARISON

The effects predicted to occur over the lifetime of the options and the
performance against the SEA objectives will be presented in a matrix for
each option. This will inform the process of identification of the preferred
option.
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8.4.7

8.5

174

The options will be assessed against a future ‘do-nothing’ baseline. The
do-nothing assessment will be a prediction of the trends in the baseline;
beginning with construction in 2014 or later and extending for 120 years
once operational (the assumed lifetime of the plan).

The assessment of baseline environmental conditions becomes more
uncertain the further ahead the study looks. It should be possible to
make reasonably good predictions of conditions in 20 years time, but
assessment of the baseline 140 years into the future is subject to very high
levels of uncertainty. Conditions then will depend on what level of global
atmospheric carbon dioxide is actually reached, how this affects climate
change and how that in turn affects baseline environmental conditions.

In accordance with the SEA Directive (Annex 1 (h)), any difficulties
encountered in compiling the required baseline information will be
described.

ASSESSMENT OF PREFERRED OPTION

The environmental assessment of the preferred option will include a high-
level description of the option, its likely environmental effects, proposed
mitigation measures and the scope of compensation measures needed.
This information will be sourced principally from the environmental
assessment completed for the comparison of the options. Any important
changes in the nature of any short-listed option brought forward to the
preferred option will be assessed at this stage.

The requirements of the strategic-level Habitats Regulations Assessment
are addressed in Section 8.8.8.

Secondary, cumulative and synergistic effects
The Practical Guide (ODPM et al., 2005) defines these as follows:

Secondary or indirect effects are effects that are not a direct result of the
plan, but occur away from the original effect or as a result of a complex
pathway. Examples of secondary effects are a development that changes
a water table and thus affects the ecology of a nearby wetland; and
construction of one project that facilitates or attracts other developments.

Cumulative effects arise, for instance, where several developments each
have insignificant effects but together have a significant effect; or where
several individual effects of the plan (e.g. noise, dust and visual) have a
combined effect.

Synergistic effects interact to produce a total effect greater than the sum
of the individual effects. Synergistic effects often happen as habitats,
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resources or human communities get close to capacity. For instance a
wildlife habitat can become progressively fragmented with limited effects
on a particular species until the last fragmentation makes the areas too
small to support the species at all.

The Practical Guide (ODPM et al. 2005) states that these terms are not
mutually exclusive. Often the term cumulative effects is taken to include
secondary and synergistic effects. Interrelationships have been identified in
Section 7.2.4 and this will be used to help identify where several effects of
the STP options may combine to have a significant effect on a receptor.

In addition to the potential for cumulative, synergistic or secondary effects
arising from effect interaction, a number of potential projects, plans and
policies have been identified to date which may have cumulative or
synergistic effects with a STP option. These include:

e Secondary development not currently associated with the STP option,
for example roads, new commercial or industrial developments;

e The provision of compensatory measures for the STP option outside
the Severn Estuary;

e Further development of tidal power available within the Severn Estuary,
for instance use of tidal stream technologies;

e Offshore wind energy within the Severn Estuary, Bristol Channel and
nearby coastal areas;

e Other power generation projects such as the potential new Hinkley
Nuclear Power Station development;

e Aggregate extraction and disposal of waste for construction of both the
STP option and other construction projects;

e Port development, such as Bristol Container Port;
e Defence Training Academy facilities, RAF St Athan;

e Interaction of construction traffic with changes planned to local highway
networks;

e Projects under the Water Framework Directive such as water company
investments to improve water quality;

e Flood defence and coastal management strategies such as the Severn
Estuary Flood Risk Management Strategy;

e Increased recreational usage of the Severn owing to the reduced tidal
range and velocities.

Other known and likely development proposals will be identified through
consultation on this document and a review of relevant local development
plans. Areview of the relevant significant planning and consent applications
will also be undertaken.
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The approach to the assessment of secondary, cumulative and synergistic
effects from interaction with other projects, plans and policies will be
based on the SEA assessment framework set out above, in so far as
information allows. For each option assessed, any additional development
likely to occur will be identified and captured within each option ‘scenario’.
The risk of cumulative effects occurring will be assigned.

It is anticipated that detailed information for other projects, plans and
policies will not uniformly be available during the SEA process, and a high-
level, qualitative approach will be needed. However, the SEA will identify
where necessary the risk of such effects, based on current knowledge, and
uncertainties will be documented.

Management of interrelationships

The management of the main assessment phase studies will need to be
mindful of the interrelationships between topic-based effects, so that these
are considered in a holistic rather than compartmentalised manner.

To aid understanding of the major effects and their interactions (as set out
in Section 7.2.4), topic-based assessments will be undertaken within the
following broad themes:

e Physicochemical environment;

e Biodiversity;

e Landscape and seascape, historic environment;
e Society & Economy; and

e Carbon footprint, resources and waste.

The content of each theme is illustrated on Figure 8.2. Each theme will be
synthesised, to ensure that the necessary connections are made within
and between themes. Work will also be sequenced where necessary so
that outputs inform subsequent parts of the assessment:

e The initial concept design for short listed options will undergo
preliminary assessment of hydraulic and geomorphological effects.
This will allow feedback on the large-scale effects and adjustments
made to option design to reduce such effects;

e Each option will be developed as a ‘scenario’, that defines the key
features of the option, its ancillary development, and the other plans or
projects that it might interact with. This will include the future baseline
as a scenario;

e Following refinement of the conceptual designs into ‘scenarios’, the
physicochemical effects of the options on estuary form and function
will be assessed;
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e The will provide the fundamental information to inform assessments of
impacts upon biodiversity, society & economy, landscape/seascape and
the historic environment, carbon footprint, resources and waste;

e Assessment of effects, and interactions within and between themes will
then be captured within the SEA reporting;

e The assessment of compliance with the SEA Objectives will similarly be
consolidated by theme;

e Emerging outcomes will be provided into the conceptual design
process, in order that mitigation measures can be accommodated, and
these in turn will feedback into the assessment process;

e Linkages will also be made with other aspects of the STP Feasibility
Study.

This process is illustrated in Figure 8.2 below. The process will be an
iterative one, but broadly follow the sequence shown. This will ensure that
option design and operation is informed by the effects that are identified
during the evolving SEA process.

Other Feasibility Study activities

In addition to the main assessment phase of the SEA, Phase 2 of the
Feasibility Study may include a series of studies on other issues associated
with short-listed schemes. These could include further consideration
of ecosystem valuation, impacts on the regional economy, need for
compensation measures under the Habitats Directive, and planning and
consents issues.

Key assumptions to be used in assessment

Key assumptions to be used in the SEA are set out below.

STUDY AREA

The study area to be used as the basis for the main assessment phase of
the project extends from the tidal limit on the Severn Estuary, downstream
as far as a line drawn between Worm’s Head and Morte Point. It includes
the landward fringe and tributaries such as the River Wye and the River
Usk up to their tidal limit and 1Tkm inland.
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However, depending on the nature of options shortlisted, and their likely
effects, study areas for specific issues will extend beyond this area. Notable
examples comprise:

e Hydraulics and geomorphology - the study area will be defined by
continental shelf-modelling, and the resultant westward boundary of
water level effects;

e This in turn may extend the study area for other aspects of the
assessment westward, depending on the linkages between receptor
and water levels;

e Several migratory fish and birds spend part of their life cycle outside the
Severn Estuary and effects outside the Severn Estuary may therefore
occur; and

e The Zone of Theoretical Visibility for landscape effects will extend some
distance from the Severn Estuary and its tributaries.

TIMESCALES

The SEA will consider construction and commissioning, operation and
decommissioning of the short-listed options.

Construction and Commissioning: This phase begins atthe commencement
of the construction works and ends when the construction of the proposed
scheme is complete. It is anticipated that, depending on the option, this
phase would start in 2014 or later and last approximately 4-10 years.

Operation: This phase begins when power is generated at the site and
would end when power generation ceases. This phase also includes
maintenance of the scheme. Depending on the option, the operational
phase would start in 2017 or later, and a scheme life of 120 years is
assumed for the assessment.

Decommissioning: This phase begins when the scheme is shut down with
no intention of further use for the purpose of generating electricity and
work is undertaken to decommission the site.

In addition to understanding the types of effects that will occur during
each phase, it is important for the timescale of the effects to be identified
i.e. whether they would persist in the short, medium, or long term and
if they would be permanent or temporary. For example, the temporal
range of effects will need to include the timescale required for the estuary
to reach geomorphological equilibrium after construction and after
decommissioning.
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CONSIDERATION OF MITIGATION AND COMPENSATION

During the early development of the short-listed options, the potential for
adverse environmental effects will be identified and where possible these
will be avoided through the identification of modifications to the options.

Where significant adverse effects cannot be avoided, mitigation measures
will be identified to reduce them. The Environmental Report will include
information on any proposed mitigation measures.

Where these mitigation measures are not considered likely to satisfactorily
reduce adverse effects, the potential need for compensation measures
will be identified. Compensation measures themselves will have effects
on the environment, but at this stage of development will be indefinite in
scope. Where possible, the risks of effects will nonetheless be identified
in outline.

Both mitigationandcompensationneedsarecurrently subjectto uncertainty,
and may remain at least partially so in the main assessment phase. Further
to this, consideration of mitigation and compensation measures for a
range of effects on receptors will need to be integrated with mitigation
and compensation measures required for Habitats Directive compliance.
The scale and nature of such effects that may be identified during the
main assessment phase are very likely to pose unprecedented challenges,
and for some potential effects there are currently few (if any) mitigation
or compensation measures available with a high degree of confidence in
their effectiveness (Parsons Brinckerhoff, 2008s).

EFFECTS OUTSIDE THE STUDY AREA AND OUTSIDE THE UK

The STP Feasibility Study covers a number of local authority areas and
parts of South East Wales and South West England. The SEA will consider
potential effects within this area on a common basis and at a strategic
scale.

Strategic-scale effects outside the main study area will also be considered.
In accordance with the SEA Directive, if any transboundary effects on
other EU member states are identified, the appropriate EU member state
will be consulted.

ANCILLARY DEVELOPMENT

Where any ancillary development is proposed as an inextricable part of
a short-listed option, then this will also be subject to SEA as described
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in Section 8.4 above, in so far as information allows. Examples might
include:

e Construction areas, access roads, other required development at the
landfalls, grid connections;

e New aggregate extraction and disposal of waste sites solely for
construction of an STP option;

e Increased requirement for dredging within the Severn Estuary to
support construction or operation.

e Increased requirement for additional facilities elsewhere such as new
capacity for construction of turbines; caissons; docks; ships etc.

In line with the strategic nature of this study; there may be less information
for these ancillary areas than for the option itself. The SEA will identify
the risk of effects, based on current knowledge, and uncertainties will be
documented.

Where any associated development that is not an inextricable part of
a short-listed option is proposed, then this will be considered under
cumulative effects.

CONSIDERATION OF CLIMATE CHANGE

Climate change is predicted to lead to hotter drier summers, warmer
wetter winters and increased flooding, as well as sea level rise and an
increased risk of extreme weather events. The following predictions will
be taken into account when considering the future baseline and the effect
assessment.

The Defra (2006) allowances*® for sea level rise for south west England are
approximately Tm over the next 100 years. This does not incorporate either
tidal surges or waves, due to the uncertainty involved in the prediction of
these parameters. In relation to the potential for increased storminess
the guidance suggests applying an indicative sensitivity range®® with an
increase of 5% for the period 1990 to 2055 to offshore wind speed and
extreme wave height, and then an increase of 10% for the period 2055 to
2115. For peak river flows (preferably for larger catchments) respective
increases are 10% from 1990 to 2025 and then 20% from 2055 to 2115.

It is anticipated that UKCIP will update climate change predictions
(UKCIP, 2008) with the potential that Defra may revise present guidance.
Where possible the revised predictions will be incorporated within the
assessment.

49 In relation to improved predictions which offer greater certainty

50 Used to infer a lower degree of certainty and application of these values should be made with sensitivity analysis
techniques
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The SEA Directive (Article 10 (1)) requires Member States to “monitor
the significant environmental effects of the implementation of plans or
programmes in order, inter alia, to identify at an early stage unforeseen
adverse effects, and to be able to undertake remedial action.”

Monitoring is essential to determine whether the SEA's predictions of
environmental effects were accurate; whether the plan is contributing to
the achievement of the desired SEA objectives; whether any mitigation
measures are performing as well as expected and whether there are any
adverse environmental effects and whether these are within acceptable
limits, or whether further remedial action is desirable.

More immediately, to underpin the more detailed assessment that
could be required for a development application (e.g. through an EIA),
recommendations will be provided in the SEA on the nature, type and
frequency of monitoring that might be required. It is noted that a significant
monitoring programme might be required covering key receptors and for
an appropriate period of time. The focus will be placed on those receptors
for which there has been a potential impact or uncertainty identified. This
is necessary to provide a sufficient understanding of seasonal and annual
variation to support effect assessment predictions.

In some cases, suggestions on the nature of such a monitoring programme
have started to emerge during the scoping process. These measures are
not needed directly for the main assessment phase of the SEA but will
be considered in more detail for their effectiveness and appropriateness
in the next phase of work. Further to this, there is the potential for such
monitoring to have synergies with substantive longer-term research
programmes. Arrangements for data sharing will need to be established
in the next phase of work.

Given the long-time scales that are associated with such studies, it is
recommended that investigation be given to the commissioning of an
extended programme of research outside the Feasibility Study. This will
enable research findings to inform later stages of project development;
should the Government decide to progress beyond the Feasibility Study.
There are some parallels with the development of the offshore wind
industry in this regard.

The main assessment phase of the SEA must therefore include a proposed
monitoring strategy to inform implementation of a tidal power project in
the Severn Estuary; if the Feasibility Study shows that the Government can
support it. A project may then be developed which will be subject to project
level Environmental Impact Assessment (EIA) and associated monitoring.
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The monitoring at project level will take account of the monitoring strategy
developed at plan level.

HABITATS REGULATIONS ASSESSMENT

Under Article 6 (3) of the EU Habitats Directive (Directive 92/43/EEC)
as transposed in the UK by the Habitats Regulations (S| 1994/2716), an
‘appropriate assessment’ needs to be undertaken in respect of any plan or
project which:

e Either alone or in combination with other plans or projects would be
likely to have a significant effect on a site designated within the Natura
2000 network®’

e Is not directly connected with the management of the site for nature
conservation e.g. a site conservation plan.

This includes Special Areas of Conservation (SACs) designated under the
Habitats Directive for their habitats and/or species of European importance
and Special Protection Areas (SPAs) designated under the Birds Directive
for rare, vulnerable and regularly occurring migratory bird species
and internationally important wetlands. It is Government policy that
Wetlands of International Importance, designated under the 1971 Ramsar
Convention (known as Ramsar Sites) are also considered under the terms
of the Habitats Regulations.

Accordingly, a preliminary Habitats Regulations Assessment (HRA)
Screening exercise is being undertaken to determine whether the STP
Feasibility Study could have a significant effect on sites within the Natura
2000 network and Ramsar sites. The process is running alongside, but is
separate to, this SEA scoping process.

The preliminary HRA screening has shown that it will not be possible to
say with sufficient certainty that there will not be a significant effect on
a number of sites within the Natura 2000 network and Ramsar sites. The
HRA screening process will be completed following the SEA Scoping stage
and the identification of a preferred plan, in line with the requirements of
Regulation 48 of the Habitats Regulations. The final HRA Screening Report
is likely to conclude that significant effects on a number of sites within the
Natura 2000 network could occur, and thus an appropriate assessment will
be needed for the preferred plan.

The strategic-level HRA on the preferred plan (Stage 2 Appropriate
Assessment), prepared in accordance with the Habitats Directive will form
a separate document. The SEA will inform, but be separate from, the
HRA.

Special Areas of Conservation (SACs) and Special Protection Areas (SPAs) (Natura 2000 network sites are also

known as European Sites)
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Whilst the HRA is to be documented separately, it is the intention that
the SEA studies will provide the technical foundation for the HRA, as well
as the SEA. The studies will therefore inform the HRA's assessment of
‘adverse effects on site integrity’, giving consideration to the assessment
of effects in relation to the Conservation Objectives for each relevant
European Site.

Should any scheme be taken forward it will require HRA at project level
to either confirm findings and address any issues of uncertainty that are
identified at this strategic stage.



Section 9: Next Steps

9.1 The next stages in the SEA process

Following the closure of the scoping consultation stage, all comments will
be reviewed and, where appropriate, modifications will be made to the .
scope of the main assessment phase of the SEA. ==/

3

On final agreement of the Scoping Report, the main assessment phase
of the SEA will commence by undertaking further environmental studies
(as identified in the Scoping Report), input to the design of short-listed
options, and the assessment of the short-listed options against the SEA
objectives.

In accordance with SEA guidance, Stage B (developing and refining
alternatives and assessing effects) is the next main stage in the assessment
process. Table 9.1 below lists the tasks in Stage B and also outlines stages
C and D (ODPM et al., 2005).

Table 9.1 The next stages in the SEA process

Stages and Tasks Purpose of the Tasks

Stage B: Developing and refining alternatives and assessing effects

B1: Testing the plan or
programme objectives against the

To identify potential synergies or inconsistencies between the objectives
of the plan or programme and the SEA objectives and help in developing

SEA objectives

alternatives.

B2: Developing strategic
alternatives

To develop and refine strategic alternatives.

B3: Predicting the effects of the
plan or programme, including
alternatives

To predict the significant environmental effects of the plan or programme
and alternatives.

B4: Evaluating the effects of the
plan or programme, including
alternatives

To evaluate the predicted effects of the plan or programme and its
alternatives and assist in the refinement of the plan or programme.

B5: Mitigating adverse effects

To ensure that adverse effects are identified and potential mitigation
measures are considered.

B6: Proposing measures to
monitor the environmental
effects of plan or programme
implementation

To detail the means by which the environmental performance of the plan or
programme can be assessed.

Stage C: Preparing the Environmental Report

Stage D: Consulting on the draft plan or programme and the Environmental Report
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9.2 Proposed structure of Environmental Report

Table 9.2 below sets out the proposed structure of the Environmental
Report and how each section satisfies the information requirements of
Article 5 (as detailed in Annex 1) of the SEA Directive.

Table 9.2 Proposed structure of Environmental Report

Contents

Description

SEA Directive
Article 5, Annex 1
Requirements

Non-technical

Summary of the SEA process

(i

summary e Summary of the likely significant effects of the plan or programme
e Detail on how the SEA has influence the development of the
options
e How to comment on the report
Background e Purpose of the SEA (a)
e Objectives of the plan
Methodology used e Approach adopted in the SEA (e),(h)
e Who was consulted, and when
e Difficulties encountered in compiling information or carrying out
the assessment
SEA objectives e Links to other international, national, regional and local plans and (a),(b),(c),(d),(e)
and baseline and programmes, and relevant environmental objectives including how
context these have been taken into account
e Description of baseline characteristics and predicted future baseline
e Environmental issues and problems
e Limitations of the data, assumptions made etc.
e SEA obijectives, targets and indicators
Issues and e Main strategic alternatives considered and how they were (e),(f),(g),(h)
alternatives identified
e Comparison of the significant environmental effects of the
alternatives
e How environmental issues were considered in choosing the
preferred strategic alternatives
e Other alternatives considered and why they were rejected
e Any proposed mitigation measures
Preferred Option e Significant environmental effects of the proposals (d),(f), (g)

How environmental problems were considered in developing the
proposals

Proposed mitigation measures

Uncertainties and risks

Implementation

Links to other tiers of plans and programmes and the project level
(EIA, design guidance etc.)
Proposals for monitoring

(i)

186



Severn Tidal Power Consultation

9.3 SEA Scoping Report consultation

9.3.1

52

In accordance with the requirements of the SEA Regulations (set out
in Section 3), this scoping consultation seeks views from the statutory
consultation bodies®. Through this consultation we are also seeking views
from other persons and organisations and comments received prior to
the close of the consultation will be considered in the finalisation of the
scope.

The consultation period will run for twelve weeks.

KEY QUESTIONS FOR RESPONDENTS

In making their comments on this document and supporting documents,
respondents are encouraged to consider the following questions:

Which plans, programmes or environmental protection objectives are
most significant for this strategic-level environmental assessment?

Is there any additional information that could help supplement the
baseline data? Any furtherinformation relating to the baseline indicators,
existing problems and trends over time would be very useful.

Is there any important information that has not been addressed in view
of the SEA scope?

Is the range of environmental problems, issues and receptors covered
appropriate? Is the level of receptor sensitivity appropriate?

Is the methodology proposed appropriate for this strategic-level
environmental assessment?

Are there any major plans or projects that should be included in the
assessment of cumulative effects?

Are there any changes that should be made to the proposed SEA
objectives; including any consolidation of the objectives? Are there any
other SEA objectives, assessment criteria or indicators that should be
included?

Are the relevant aspects of sustainable development covered, if the
SEA addresses the issues identified in this SEA Scoping Report?

Any further suggestions regarding the scope of the SEA and its
proposed assessment of the short-listed options?

Cadw, Countryside Council for Wales, English Heritage, Environment Agency, and Natural England.
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Section 11: Glossary

Term

Appropriate
Assessment

Bristol Channel

Coalfield river

Compensation

Cumulative
effects

Effect

Eutrophication

Geomorphology

Hydrodynamics/
hydraulics

Hypertidal
Indicator
Lagoon(s)/

Land-connected
lagoons

Definition

A process required by the Habitats Regulations (S| 1994/ 2716)
to avoid adverse effects of plans, programmes and projects on
Natura 2000 sites and thereby maintain the coherence of the
Natura 2000 network and its features.

The area seaward of the headlands at Lavernock Point on the
Welsh coast and Brean Down on the English coast (see Severn
Estuary below).

A river draining a coalfield valley

Measure which makes good for loss or damage to an
environmental receptor, without directly reducing that loss/
damage (see mitigation).

Effects arise, for instance, where several developments each
have insignificant effects but together have a significant
effect, or where several individual effects of the plan have a
combined effect.

Used to describe changes to the natural or social environment
as a result of an option.

An increase in chemical nutrients (compounds containing
nitrogen or phosphorus). Thisinturn canleadto ‘eutrophication
effects’ — an increase in an ecosystem's primary productivity
(excessive plant growth and decay), and further effects
including lack of oxygen and severe reductions in water
quality, fish, and other animal populations.

The study of the changing form of the estuarine environment
and its components in relation to physical forcing.

The science of physical forces acting on the water.

A tidal range in excess of 6m.

A measure of variables over time, often used to measure
achievement of objectives.

A man-made enclosed body of water that retains a head of
water on the rising tide and then runs the water through
turbines when the tide level drops. A land connected lagoon
uses the shoreline to make the enclosure. Applied to a number
of locations including the Russell Lagoons, Bridgwater Bay,
Fleming Lagoons
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Term

Large barrage

Long-listed
options
Mitigation

Natura 2000

Negative effects

Permanent

effect

Phase 1

Phase 2

Positive effects

Ramsar site

Receptor

Scoping

194

Definition

A manmade obstruction across a watercourse to retain a head
of water on the rising tide, and then run the water through
turbines when the tide level drops. Large barrage alignments
are approximately from Lavernock Point, west of Cardiff, to
Brean Down, south-west of Weston-Super-Mare.

All options identified in the SDC report, Call for Proposals and
other strategically selected proposals.

Measures to prevent, or reduce as fully as possible any
significant adverse effects.

Natura 2000 is the European Union-wide network of protected
areas, recognised as ‘sites of Community importance’ under
the EC Habitats Directive (Council Directive 92/43/EEC on the
conservation of natural habitats and of wild fauna and flora).
The Natura 2000 network includes two types of designated
areas: Special Areas of Conservation (SAC) and Special
Protection Areas (SPA).

Changes which are unfavourable for an environmental or
social receptor. Can sometimes be referred to as ‘adverse’.

An effect which will last at least for the lifetime of the structure
(i.e. it is seen as permanent in relation to the human lifetime).

The current stage of the STP Feasibility Study - i.e. the
Decision Making Assessment Framework (to develop a short-
list of options) and SEA Scoping.

The second stage of the STP Feasibility Study —i.e. short-listed
options appraisal and main assessment stage of the SEA.

Changes which are favourable for an environmental or social
receptor. Can sometimes be referred to as ‘beneficial’.

Ramsar sites are designated under the International Convention
on Wetlands of International Importance 1971 especially as
Waterfowl Habitat (the Ramsar Convention).

An entity that may be affected by direct or indirect changes to
an environmental variable.

The process of deciding the scope and level of detail of an
SEA, including the environmental effects and alternatives
which need to be considered, the assessment methods to be
used, and the structure and contents of the Environmental
Report.



Term

SEA objective

Seabed

Secondary
effects

Severn Estuary

Severn Tidal
Power Study
Area

Short-listed
options

Significant
environmental
effects

Site of Special
Scientific
Interest (SSSI)

Severn Tidal Power Consultation

Definition

A statement of what is intended, specifying the desired
direction of change in trends.

The areas permanently covered by the sea, i.e. Lowest
Astronomical Tide. Sometimes referred to as sub-tidal.

Effects which are not a direct result of the Feasibility Study, but
occur away from the original effect or as a result of a complex
pathway.

Thisisthe physical extent of the Estuary and does not reflect the
Study Area (see below) or nature conservation designations.

Downstream limit — headlands at Lavernock Point on the Welsh
coast and Brean Down on the English coast passing through
the small island features of Flat Holm and Steep Holm.

Upstream limit — Haw Bridge, upstream of Gloucester on the
River Severn (based on 1 in 100 year flood risk area and also
used by Shoreline Management Plan (SMP) (Gifford, 1998) and
Coastal Habitat Management Plan (CHaMP) (ABPmer 2006)).

N.B. The tidal limit, which for the Severn is at Maisemore (West
Parting) and Llanthony (East Parting) weirs, near Gloucester.

The general study area used for Phase 1 of the project broadly
extends downstream on the Estuary as far as Worm’s Head
to Morte Point. It includes the landward fringe and tributaries
such as the River Wye and the River Usk.

Study areas for individual topics may extend beyond this area
and these are defined separately according to topic.

All options screened from long-listed options, to be taken
forward for analysis in the SEA

Effects on the environment which are significant in the context
of a plan or programme. Criteria for assessing significance are
set out in Annex Il of the SEA Directive (2001/42/EC).

Designated under the Wildlife and Countryside Act 1981,
any land considered by Natural England to be of special
interest because of any of its flora, fauna, or geological and
physiographical features.
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Term

Small barrage

Special Area of
Conservation
(SAC)

Special
Protection Area
(SPA)

Strategic
Environmental
Assessment
(SEA)

Sub tidal

Synergistic
effects

Temporary

effects

Tidal bore

196

Definition

A manmade obstruction across a watercourse to retain a head
of water on the rising tide, and then run the water through
turbines when the tide level drops. Small barrages are close to
the two existing Severn Road Crossings.

Strictly protected site designated underthe EC Habitats Directive
92/43/EEC. Article 3 of the Habitats Directive requires the
establishment of a European network of important high-quality
conservation sites that will make a significant contribution to
conserving the 189 habitat types and 788 species identified
in Annexes | and Il of the Directive (as amended). The listed
habitat types and species are those considered to be most in
need of conservation at a European level (excluding birds).

Strictly protected site classified in accordance with Article 4
of the EC Directive on the Conservation of Wild Birds (79/409/
EEC), also known as the Birds Directive.

They are classified for rare and vulnerable birds, listed in
Annex | to the Birds Directive, and for regularly occurring
migratory species.

Generic term used to describe environmental assessment as
applied to policies, plans and programmes. ‘SEA’ is used to
refer to the type of environmental assessment required under
the SEA Directive.

Areas (particularly with reference to habitats) that lie below
the level of the lowest astronomical tide.

Effects which interact to produce a total effect greater than the
sum of the individual effects, so that the nature of the final
impact is different to the nature of the individual effects.

An effects which only lasts part of the project lifetime, e.g. is
confined to the construction period.

A tidal phenomenon in which the leading edge of the incoming
tide forms a wave (or waves) of water that travel up a river or
narrow bay against the direction of the current.
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Potentially Relevant SEA Scoping Topic Area

Response Type

Organisation
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Appendix 3: Receptors and
Preliminary Assessment of
Sensitivity

Appendix 3: SEA Receptors and Preliminary Assessment of

Sensitivity®®
Receptor Preliminary Sensitivity
Hydraulics and Nature conservation features These receptors have not
Geomorphology Water levels been assessed for sensitivity,
Flows as they form the basic
Waves components of the physical
Sediment regime environment.
Morphology
Water quality
Society & Economy  Welsh urban population Medium
South West England urban population Low
Welsh rural population Medium to High
South West England rural population Medium
The local economy Medium
The regional economy Medium
Marine Ecology Plankton High
Macroalgae High
Intertidal mudflats and sandflats High
Zostera High
cSAC areas High
Saltmarshes and reed beds High
Shingle and rocky shore High
Subtidal sandbanks High
Sabellaria alveolata reefs High
Other subtidal habitats Low to Medium
Epibenthos High
Cephalopods Low
Marine mammals and turtles High
BAP Habitats & Species Medium to High*
Non-Native Invasive Species Unknown*
Other designated sites/ species — see Terrestrial & *Following preliminary
Freshwater Ecology consultation, it has been

suggested that these
receptors should be
included. A review of
receptor and their sensitivity
will be undertaken in main
SEA Assessment following
the full consultation process.

55

For most topic areas, relevant receptors and their sensitivity can generally be identified at this scoping stage. For
some receptors, at this stage there is far greater uncertainty as to receptor sensitivity, and their exposure to effects
from tidal power options. In some cases it is therefore not possible to reach consensus on receptor sensitivity at
this scoping phase, and it will therefore be necessary to review receptor sensitivity once short-listed options and
the nature of their physicochemical effects are better understood.
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Receptor

Preliminary Sensitivity

Ornithology Bewick’s Swan High
European White-fronted Goose High
Wigeon High
Gadwall High
Mallard High
Pochard High
Ringed Plover High
Grey Plover High
Dunlin High
Whimbrel High
Spotted Redshank High
Redshank High
Water Rail High
Shelduck Medium
Teal Medium
Pintail Medium
Shoveler Medium
Tufted Duck Medium
Lapwing Medium
Curlew Medium
Little Egret Medium
Ruff Medium
Greenshank Medium
Lesser Black-backed Gull Medium
Herring Gull Medium
Black-tailed Godwit Medium
Bittern Low

Migratory and Atlantic salmon High

Estuarine Fish Sea trout Medium
Shad High
Lamprey High
Eel High
Sturgeon High
Marine Migrants (sensitivity based on UK BAP species: Medium
cod, herring, plaice, sole and whiting) Medium
Marine stragglers (sensitivity based on UK BAP species: Low
blue whiting, hake, horse mackerel, ling & saithe ) Low

Freshwater stragglers
Estuarine species
Recreational angling

Will tend to follow sensitivity
of target fish species.

Terrestrial and
Freshwater Ecology

European Designated Sites e.g. SPA/SAC
European Protected Species e.g. Otters
Nationally Designated Sites e.g. SSSI, NNR
Nationally Protected Species e.g. Water vole
UK BAP habitats and species

Important habitats

Local BAP habitats and species

Non-Native Invasive Species

Further receptors may be identified in Phase 2

To be assigned in main
SEA Assessment Phase.
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Receptor Preliminary Sensitivity
Marine Water Temperature Medium
Quality pH High
Salinity Medium to High
Suspended sediment concentrations Medium to High
Organic Matter Low
Nutrients High
Dissolved oxygen Medium
Trace metals Medium to High
Trace organics Medium to High
Radiological contaminants Medium
Pathogens Medium
Freshwater Soils Low to Medium
Environment Geology Low
and Associated Geological SSSls Medium
Interfaces Groundwater Resources Medium
Groundwater PWS Sources High
Severn Tunnel High
Other subterranean infrastructure Low to Medium
Surface Water Sources High
Flood Risk and Land Assets (property, land and infrastructure) at risk of tidal Medium
Drainage flooding — no defences with 100 years of sea level rise Medium
Assets (property, land and infrastructure) at risk of fluvial
flooding directly affected by restriction of discharge to the
estuary
Noise and Vibration Urban areas near major transportation infrastructure Low
Urban areas (densely populated mix of residential and Low
commercial) Low to Medium
Semi-urban areas Low to Medium
Rural areas near major transportation infrastructure High
Rural areas
Carbon Footprinting Global Level of GHG Emissions High
Other Sea Uses Marine Aggregate Extraction High
Marine Waste Disposal Medium
Commercial Fishing Medium
Recreation and Tourism Low
Military Activity Low
Oil & Gas Blocks Low
Renewable Energy Medium
Power Stations (nuclear) Low
Cables and Pipelines Low
Navigation Bristol Port High
Cardiff Port High
Newport Port High
Sharpness/Gloucester Port Medium
Historic Historic Environment High
Environment Terrestrial High
Intertidal High
Submerged High
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Receptor

Preliminary Sensitivity

Landscape and National Park High
Seascape Area of Outstanding Natural Beauty High
Heritage Coast High
Gwent Levels historic landscape High
Country Park Medium
Woodland and Forest Park Medium
Local Authority landscape designation Varies
Resources and Waste management facilities Medium
Waste Resource availability (regional) Medium
Resource availability (national) Medium
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