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Executive Summary

Purpose of the Report

Regeneris Consulting and The Tourism Company were appointed by the Welsh Government to
carry out a study of the potential impacts of onshore wind farms and associated grid
infrastructure on the visitor economy within Wales. This is a controversial and hotly debated
topic. The issue has been brought into sharp focus by the potential for a fourfold increase in
installed capacity by 2025, although in practice it may be much less than this.

The study has not sought to quantify the total economic impact on tourism, in terms of jobs and
GVA, given the technical challenges of doing this in a rigorous way (but also given the available
timescale for the study). The study has taken a bottom-up approach, which draws upon the
existing evidence of tourism impacts of wind farms and identifies those areas which are likely to
be most sensitive to wind farm development and those areas where the potential for positive
effects is greatest.

The key tasks included:

. A review of the literature exploring the relationship between wind farm development
and the visitor economy. This was used to develop a framework for assessing the
sensitivity of tourism economies to wind farm development.

. An analysis of the visitor economies in nine local impact areas affected by wind farm
development. This identified the scale and nature of development, the key tourism
assets and the characteristics of visitors. This analysis formed the basis for the
assessment of sensitivity.

. Three case studies in areas which are already affected by wind farm development. The
purpose of these case studies was to gather evidence of existing impact and to test the
framework for assessing sensitivity to wind farm development. The case studies drew
upon local research where it was available, and a set of structured consultations with
local tourism trade associations and local authority tourism officers. Whilst these
consultees provided views for their particular communities and stakeholders, these views
were also tested through consultations with businesses in close proximity to existing wind
farms or catering for visitors most likely to be affected.

Key Findings
Negligible impact on the national tourism sector

The current scale of wind farm development in Wales is modest, especially when compared with
other European countries, including Scotland. National studies of tourism impacts of wind farms
have shown that, where negative effects do occur, these are often in the form of displaced
tourism. This is likely to be the case in Wales, where substantial areas of the country will remain
unaffected by wind farm development.

Limited evidence of local tourism impacts to date.

There are a number of areas in Wales where wind farms have been an established presence on
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vi.

vii.

viii.

Xi.

the local landscape for a relatively long time. These include Powys, Anglesey and the South Wales
Valleys which were all the subject of case studies. The case studies have not revealed any
evidence of significantimpacts on tourism to date. The few local studies which are available have
shown the majority of visitors are positive or indifferent about wind farm development. Although
there was some anecdotal evidence of visitors staying away due to wind farms, the vast majority
of consultees believed there had been no impact on total visitor numbers and hence on the visitor
economies as a whole.

Wind farms are remote from Wales’s key visitor assets and tourism locations

The study has shown that the areas most affected by wind farms (currently and in the next
decade) account for a very small proportion of Wales’s total visitor economy. This is likely to be
an indirect consequence of planning policy focusing development away from Wales’s key natural
assets and visitor attractions, including areas of outstanding natural beauty and national parks.

Reactions to wind farms are complex and may change over time

The evidence base shows a clear majority of people do not react negatively to wind farm
developments or change their visiting behaviour as a result. However it also shows that visitor
responses and reactions to wind farms are highly subjective and depend on the individual’s own
judgements and perceptions of the relative merits of onshore wind as a means of energy
production.

While current levels of support for onshore wind are strong, there are a diverse range of factors
which could influence public perceptions over the next ten years which could then change visitor
behaviour. The greatest risk is that the increased rate of development in some parts of Wales
could change the value judgements made by some visitors, especially if they feel a tipping-point
is reached. However, the study has not found any evidence to suggest this could occur in practice.

This risk also needs to be weighed against the fact that wind farms will become a more common
sight in the UK and across Europe. This increased familiarity with turbines is likely to mean that
many visitors become more tolerant of turbines as a feature of rural landscapes, and their visiting
behaviour may change little as a result.

Higher sensitivity to wind farms for certain visitor markets

There are examples of certain locations which are more sensitive to wind farm development on
account of their landscapes, types of visitor, limited product diversity and proximity to wind
farms. This is particularly the case where the key visitor markets are older people visiting for the
tranquillity, remoteness and natural scenery offered in some parts of Wales. Remoter parts of
Powys are the most notable examples of where this may be the case. In these locations, the study
has concluded that the potential negative effect on visitor numbers may still be low overall, but
in some circumstances could be moderate. But these findings are still subject to various aspects
of uncertainty and need to be explored on a case by case basis for schemes going through the
planning system.

Although these areas account for a small proportion of tourism employment in Wales as a whole,
the narrow economic base in these areas means the sector is an important source of local
employment and income

Page 2

regeneris






Xii.

xiii.

Xiv.

XV.

XVi.

Some potential for positive impacts, often requiring further investment

Although a number of studies point to the potential to attract visitors to areas containing
turbines, there s little evidence that these positive effects occur in practice. There may, however,
be some instances where wind farm development could enhance existing visitor attractions or be
an attraction in their own right through investment in related visitor facilities. There may be
particular opportunities for areas which attract a large number of day visitors and have large
catchment populations in close proximity such as the South Wales Valleys or North Wales. The
case studies showed there was enthusiasm for these types of projects among local stakeholders
and an opportunity to make better use of community benefit funds to achieve economic
development goals.

No evidence that wind farms on visitor routes deter tourists

There are a number of visitor routes which will be in close proximity to large concentrations of
turbines. The general survey evidence presented in this study offers the only proxy for how
visitors would react to these wind farms. This shows that small minorities of visitors would be
encouraged, whilst others would be discouraged. Overall, however, there is no evidence to
suggest that there would be any significant change in visitor numbers using these routes to reach
destination elsewhere.

Negative impacts during construction

The study has not shown there to be any evidence of a fall in visitor numbers as a result of
disruption during construction. However, this was identified as a concern for many businesses in
the case studies, particularly in relation to noise and traffic, and the closure and diversion of public
footpaths or other popular routes. Given that some areas in the study could be affected by
construction of wind farms for a number of years, it is vital that these disruptions are minimised
and mitigated wherever possible through the planning process. There are also several examples
of rights of way or trails which were enhanced during construction, and these improvements
should be communicated to locals and visitors.

Associated infrastructure

The evidence base for tourism impacts of associated infrastructure is far less developed than that
for wind farms. The few studies which have addressed the subject have focused on visitors’
opinions of pylons, which consistently find that reactions are far more negative than toward wind
turbines. This strong feeling toward grid infrastructure presents an increased risk for those areas
where new pylons are proposed alongside considerable wind farm development, particularly
North Powys. However, there is no evidence that the existing National Grid infrastructure which
is concentrated in North and South Wales, often in popular scenic areas, discourages visitors.

Nevertheless, the lack of robust evidence means the assessment of the potential impact of the
proposed supporting grid infrastructure is particularly challenging. The proposals by National Grid
will now see a significant proportion of the connection to the grid buried undergrown, including
the section which crosses the Glyndwr’s Way. This would reduce the visual impact upon one of
North Powys’s key visitor asset and mitigate potential impacts.
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Recommendations

Land Use Planning Considerations:

Planning Policy Wales requires Local Planning Authorities (LPAs) to quantify and take on
board the economic impacts of proposed developments and is clear that LPAs should
consider employment in all sectors (including tourism) and factor this in to the decision
making process. However, assessing effects on tourism can be challenging and subject to
uncertainty. This points to the need for improved guidance which should be considered by
Welsh Government. The assessment framework which has been used in this study may
provide a helpful tool in developing this guidance.

Although most local tourism economies will face minimal or no threat from wind farm
development, the nature of visitor economies in some areas does mean they are at greater
risk of negative impacts. In these instances, there is a need for developers to undertake
thorough research and consultation to understand the nature and extent of the threat, the
potential opportunities (if relevant) and any actions which need to be taken. The emphasis
should be upon reaching agreement on these issues with the local tourism partners, where
this is possible, prior to submission of the planning application.

The study has concluded that there is the potential for future wind farm development to
have minor or even moderate negative impacts on the visitor economies of some localities.
However, this conclusion is nevertheless subject to a degree of uncertainty and for this
reason it will be helpful to monitor the actual impact of new development upon the scale
and character of tourism in those areas where there are significant concerns. Given the
shortcomings in visitor data at this localised level and the wide range of factors which
influence the visitor economy, it will be important to agree a suitable approach to do this.

Whilst the potential impact of onshore wind farms on the visitor economy was not a criteria
in the selection of the strategic search areas within the TAN 8 policy (although the impact on
landscape was), there is merit in it having a more explicit role in informing locational choices
for any successor policy. The reason for this is that as the additional generation capacity
associated with TAN 8 is implemented, the potential consequences of any further
development in these areas on the local visitor economy would need to be carefully
considered.

Maximising Opportunities and Minimising Dis-benefits

The development of renewable energy in general and wind farms more specifically provides
some opportunities for linked tourism development. The more significant opportunities for
generating additional economic benefit impact are linked to new visitor attractions and likely
to be few in number. They are more appropriate in locations with large day visitor
catchments, good accessibility and a significant degree of complementarity with the local
tourism strategies.

In other instances, there will often be small scale opportunities to improve the visitor offer
in close proximity to and linked to a wind farm development, including all weather access,
signage and way marking, and information boards. Where landscape and habitats are being
improved as part of a wind farm development, this may provide some opportunity to share
information with visitors as a point of interest and to raise awareness.
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In other instances, it is important to minimise the potential for disbenefits during
construction periods. This includes rerouting public access, clear signage and effective
communication of disruption.

In all of these instances, the scope to link public sector resources (Rural Development
Programme and ERDF, for example) with community benefit payments from wind farm
developers in creative ways should be explored. This provides potentially important way of
providing additional resources to support local, often rural economies

Tourism and Economic Development

Where a clear link can be established between a specific wind farm development and the
likelihood of significant negative impacts upon the tourism economy, this would need to be
mitigated through the planning approval.

Although in other instances wind farm developments are far less likely to result in significant
negative impacts, they are nevertheless seen by the tourism sector and other stakeholders
as significant threats and may actually discourage some private sector investment as a
consequence of the associated uncertainty. There is a role in these areas to use community
benefit funds, where they are available and matched by public sector resources, in a much
more strategic way to support the tourism sector.
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1.6

Introduction

Background

Regeneris Consulting and The Tourism Company were appointed by the Welsh Government to
carry out a study of the potential impacts of onshore wind farms and associated grid
infrastructure on the visitor economy within Wales.

A diverse range of factors influence the tourist industry, mostly unrelated to wind farm
development. These include global economic conditions, fuel prices, the weather and national
and international marketing campaigns. Previous research carried out into the impact of wind
farms on tourism in Wales has indicated that for the majority of visitors, the existence of wind
farms in the countryside does not significantly impact upon their decision to visit or return to
Wales on holiday, while a common finding of many other surveys is the public’s desire to find out
more about wind farms and renewable energy.

As the number of wind farm developments at the planning, construction and operational stages
in Wales has grown, the potential role that associated socio-economic benefits could play in
supporting economic development and in particular rural economic diversification has become
more widely recognised. At the same time, and linked to the tendency for wind farms to be
located in rural areas with important visitor economies, concerns about potential dis-benefits
have come to the fore. The importance of tourism related employment in many rural areas has
led to a growing desire to understand more about the potential effects that developments could
have on tourism activity, particularly in areas where the sensitivity of tourism activity to
development is perceived as high but also reflecting wider concerns about the overall
vulnerability of the tourism sector in these areas.

The issue of the relationship between wind farms and tourism has become highly controversial
and the debate is increasingly polarised. Groups opposed to wind farm developments point
towards the potential for wind farm developments to discourage visitors, and the resultant
damage that a loss of visitor spend would do in already fragile rural economies. Those on the
other side of the debate point towards a lack of evidence of a negative impact upon tourism (and
even point to examples of a positive impact) and the positive role that the sector can play in rural
diversification.

Against this backcloth, the Minister for Environment and Sustainability undertook to carry out the
study examining the relationship between wind farm development and the visitor economy,
following a recommendation from the Environment and Sustainability Committee.

Purpose of the Study

With these considerations in mind, the study has sought to provide a thorough, evidence based
assessment, drawing on and carefully interpreting the wide ranging and complex evidence
concerning the impact of onshore wind farms on tourism. As such, it is intended to inform the
debate on the relationship between wind farm development and the visitor economy in Wales. It
will also inform Welsh Government in various aspects of its policy making, ranging from informing
the future development of its planning policy for wind energy, tourism and destination
development, wider aspects of rural economic development, and various aspects of its
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1.7

1.8

1.9

investment planning.

The specific objectives of the research study were to:

1)

2)

3)
4)

5)

Estimate the size of the tourism industry in areas of current and proposed wind farm
development — in terms of jobs supported and money spent in the local economy by
tourists.

Determine the benefits and dis-benefits to the tourism sector from onshore wind farm
developments and their associated infrastructure.

Determine how wind farms may enable tourism activity.
Produce qualitative case studies specific to Wales.

Assist in the development of policy, particularly in those areas where tourism is an
important part of the local economy.

A number of parameters for the assessment were agreed with Welsh Government (these are set
out in more detail in Section 2), including:

Consideration of onshore wind farm development, as well as any major supporting grid
infrastructure (but excluding any other energy generating technologies);

A focus on wind farm development which had occurred to date, as well as the potential
future development up to 2025 (to be consistent with Welsh Government’s aspirations
for installed capacity by this date);

Developments in excess of 0.5MW only, below which the developments are considered
to be micro-generation and much more widespread across Wales and less intrusive in the
landscape.

A spatial focus on Wales as a whole, but with a particular focus on the areas in which
current and planned wind farms are concentrated.

Structure of the Report

The remainder of this report is structured as follows

Section 2 provides an overview of the assessment approach and research tools.
Section 3 provides an overview of the development of onshore wind farms in Wales.

Section 4 provides an overview of the tourism sector in Wales, the key policy drivers and
challenges for the future.

Section 5 reviews the literature assessing the relationship between wind farm
development and the visitor economy.

Section 6 presents tourism profiles for the local impact areas in which wind farm
development is currently or likely to be concentrated in.
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Section 7 presents three more detailed area case studies.
Section 8 presents the overall impact assessment.

Section 9 presents the overall conclusion and recommendations.
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2.1

2.2

2.3

Overview of the Assessment Approach

Introduction

This section describes the proposed approach for assessing the impact of onshore wind farms
development on the visitor economy across Wales.

The study was shaped by a number of parameters which were agreed with Welsh Government:

Time Period. A focus on both existing wind farm development and potential future
development up to 2025. The future period is broadly consistent with the Welsh
Government aspiration for 2GW of installed capacity, which was also examined in the
Renewables UK Cymru economic benefits study!. There is too much uncertainty about
the nature of development beyond this period for a longer timescale to be used.

Scale and Locations of Installed Capacity. Assumptions about the future scale and spatial
pattern of future development were informed by all onshore wind farm schemes over
0.5MW which are either consented or currently in the planning system. Combined with
the current operational capacity, these account for around 2.1GMW of installed capacity,
which is in excess of the Welsh Government’s aspiration for 2GW of installed capacity. In
practice it is highly likely that a proportion of these will not be delivered within this
timescale or not in the specific locations in which current proposals are located — in this
regard this should be seen as a maximum development scenario for this period.

Spatial Focus of Assessment. The spatial focus of the assessment is Wales as a whole, but
with a particular focus on the local areas in which existing and/or future development is
located. As outlined below, ten local impacts areas have been defined and are the focus
of this localised analysis of the visitor economy and the assessment of potential impacts.

Estimation of Impacts on the Visitor Economy. The study does not seek to quantify the
total economic impact on tourism, in terms of jobs and GVA, in the local study areas. The
approach has been to analyse the characteristics of the wind farm development, nature
of the visitor offer and positioning, and the characteristics of the visitor. This has informed
an assessment of the sensitivity of the visitor economies in local areas to wind farm
development and conclusions on the likely impacts on this basis. It does not, however,
seek to quantify the impacts in terms of tourism value or volume, or overall economic
output, as the evidence is not sufficiently robust to allow this type of economic modelling.

Initial Reviews

The detailed development of the assessment method was informed by initial desk research
including:

Review of literature: exploring the relationship between wind farm development and the
visitor economy, based on a review of the existing evidence from the UK and also other
countries where appropriate. This also included a review of changing attitudes to

1 Economic Opportunities for Wales from Future Onshore Wind Development, Renewables UK Cymru, January 2013.
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2.4

2.5

2.6

renewable energy and wind farms amongst the general public. The findings of this task
are set out in Section Five.

. Mapping wind farm operation and future development across Wales: this task involved
the detailed mapping of all operational, consented and planned wind farms and
associated grid infrastructure, in order to establish the current and future spatial pattern
of wind farm development. This included examining land use policies and the influence
this exerts on spatial distribution of wind farm development.

. Local analysis of tourism areas: analysis of key datasets, local surveys and consultations
with local authorities have been used to draw up profiles of local tourism economies.
These included volume and value indicators but also capture the reasons for visiting
different parts of Wales and the characteristics of visitors.

The findings from each of these tasks have been brought together to understand how the existing
evidence base on the tourism impact of wind farms can be credibly applied, to consider the
potential impact on the tourism sector in Wales as a whole, but also in those locations most
affected by the presence of wind farms and associated infrastructure.

Following the review of findings from the initial tasks, the detailed approach to the assessment
was developed and refined in consultation with Welsh Government. At the heart of this
assessment was a bottom-up approach which focused on local area assessments for the areas in
which wind farm development had been located to date or was proposed in the future. The
advantage of this approach reflects the clustering of most wind farms into around ten local areas
across Wales and provides the opportunity to closely examine:

) The nature of the wind farm development which had occurred locally to date and/or
proposed in the future, including their setting into the landscape.

. The characteristics of the tourism offer and visitor market of the local areas and the way
in which these are changing over time (possibly through specific investment plans or
marketing strategies).

. The manner in which this development had to date impacted on visitor behaviour and
the local visitor economy or potential to impact in the future, given the main risk factors
in terms of nature of development, the visitor offer and characteristics of visitors. The
approach would also allow for consideration of other local factors which have influenced
the visitor economy, including major new investments or closure of particular visitor
attractions.

The approach is based on a more qualitative approach, but draws on quantitative evidence where
this is available. However, there are a number of limitations in terms of:

. The availability of tourism data at a local level. Whilst we draw on data on the volume
and value of tourism activity, there are some limitations in the comprehensiveness and
robustness of this data (GBTS, IPS and Day Visitor Survey) at a local authority level.
However, the local impact areas are typically smaller than and don’t align to local
authority areas and these surveys are not available below the level of local authority. We
have nevertheless drawn on these surveys and other sources to gain an indication of the
importance of the visitor economy in these local areas.
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2.7

2.8

2.9

2.10

2.11

2.12

° Gaps and inconsistencies in the evidence base. The literature review is not conclusive
in relation to the circumstances under which wind farm development impact on visitor
behaviour and changes in the local visitor economy. While the evidence provides some
valuable insight, it needs to be carefully interpreted and is not sufficiently well
developed to enable local impacts to be quantified. Furthermore, there are a number
of gaps in the evidence base that prevent a comprehensive assessment of impact being
undertaken. In particular, displacement, pricing and substitution effects are not fully
explored in the evidence base.

Other studies have adopted a top down approach to assessing the impact of wind farm
development on the visitor economy, in some instances quantifying these impacts. These studies
tend to be of two types, neither of which were considered appropriate in this instance (in part
due to the relatively short time period available to this study):

. Studies using large scale surveys of visitors and tourism businesses. It was not felt that
this approach, which is time consuming to implement, would add a great deal to the large
number of survey based studies which have already been undertaken in Wales and other
parts of the UK (especially Scotland).

° Econometric studies which seek to model the relationship between wind farms, visitor
behaviour and the visitor economy as a whole. We concluded that the evidence base
concerning the relationship between wind farms and the visitor economy is not
sufficiently robust to enable this type of approach.

However, we have also drawn on a number of the studies which have assessed the impact of wind
farm development at a national level (eg the Glasgow Caledonian University study for Scotland)
in examining the implications of their findings for Wales.

Our overall assessment of the impact of current and future wind farm development (and the
related infrastructure) upon the visitor economies of Wales and specific localities therefore draws
on a comprehensive analysis of the existing evidence, as well the bottom up assessment for
particular local impact areas.

Local Impact Assessment Approach
The local impact assessment consisted of the following steps.
Step 1: Define Local Impact Areas

The study needed to define local impact areas based on the visibility of turbines and the potential
to affect tourism. Large wind turbines can be visible for up to 35km in clear weather conditions
and when located in upland areas, however at this range they have only a negligible presence on
the landscape and there is no evidence that visitor behaviour is in any way affected when viewed
from this distance.

A number of studies have shown that proximity to wind farm development is an important factor
in determining visitor reactions to wind farms. A 2003 study of tourism in Wales (NFO, 2003)
found that reactions to turbines became less negative as distance from developments increased
while Westeburg et al (2012) found that wind farm dis-amenity cost on tourism revenues were
minimal for distances over 8km, although this was related to offshore developments where
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2.13

2.14

2.15

visibility is likely to be greater than onshore turbines.

This study has used a 7km distance for the purpose of defining an outer boundary for the local
impact zones. This distance is taken from guidance published by the European Wind Energy
Association (EWEA 2009) which states that, although turbines are visible beyond this distance,
the apparent size is small and the impact on the landscape not significant. Alternative guidance
published by the Scottish Government in PAN45 (Scottish Government, 2002) stated that, for
distances between 5km and 15km, turbines could be prominent in clear visibility but only as a
part of the wider landscape (i.e. they would not be visually dominant). It is possible that some
visitors would still be deterred from visiting areas over 7km from wind turbines, however, based
on the evidence above, it is considered that these would be a very small minority.

Since some of the current and planned wind farms are within proximity of each other (i.e. within
7km), a number of these local area zones overlap each other. Whilst this indicates that multiple
wind farms may be in proximity of each other, it does not necessarily mean that multiple wind
farms will be visible from any single viewpoints within these zones (although of course that could
and will be the case in instances). However, where multiple wind farms can be seen they could
have a cumulative impact in terms of the effect on visitor perceptions and behaviour.

Allowing for this overlapping of zones locally, the zones have been grouped together into nine
separate local impact areas. The 7km zones have been grouped based on shared characteristics
including:

. Landscape

. Population density

. Urban/rural classifications

° Tourism market character and interdependencies.

Although there is some variation in these factors within study areas, the grouping approach is
intended to strike a sensible balance in terms of selecting areas with meaningful visitor economies
in terms of their size and offer, as well as proximity to wind farms in terms of the potential for
impacts on these visitor economies.
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Figure 2-1: Map of Nine Study Areas
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2.17

Step 2: The Local Impact Framework.

The purpose of the local impact framework is to establish a consistent method for assessing the
sensitivity of local impact areas’ visitor economies to wind farm development, based on the key
findings from the literature. The evidence review points towards three groups of factors as being
important in influencing the sensitivity of visitors to these developments and hence ultimately to
potential impacts on the visitor economies as a whole:

. Scale and characteristics of existing and proposed wind farm developments in the area
. Characteristics of the local visitor economy and its offer
. Characteristics of visitors.

As concluded by the evidence review, there are some local area level indicators which could point
towards there being greater potential for negative effects. These are outlined in Table 2.1 below

Table 2.1: Factors Associated with a Greater Sensitivity of Visitor Economies to Wind Farm Development

Type of Factor Indicator Explanation
Characteristics of |Scale of development (especially larger The scale of development is strongly linked to the
Development scale wind farms with more than 10 potential for physical presence and visibility within
turbines) the landscape (although the nature of the
topography will also be a factor)

Clustering of multiple wind farms in close  |As above

proximity to main visitor hubs or facilities

(and in instances, proximity to major

routes for visitors)

Extent to which wind farms feature on or in |The quality of landscapes are affected by various

close to high quality landscapes factors including land based uses and existing or
previous development. The impact of wind farms
will vary depending upon their siting within the
landscape and visibility.

Characteristics of |Extent to which high quality (and High quality landscapes which are a key aspect of
Tourism Area previously undeveloped) landscapes are a  |the visitor appeal, may be more sensitive to

key feature of the visitor offer development.

Diversity of the tourism offer The greater the diversity of the visitor offer the
wider the range of visitors and less the potential
sensitivity of the tourism sector to wind farm
related impacts

Popularity of the tourism area, in particular |Areas which are popular or growing in visitor terms,

the capacity at which it operates may be able to adapt more readily if wind farm
development were to be a threat to the local visitor
economy

Characteristics of |The diversity of the visitors, in particular Linked to the diversity of the visitor offer. This
Tourists the representation of groups which might |recognises that different types of visitors may be

be more (eg olders visitors) or less sensitive |more or less sensitive to wind farm development

to wind farms (eg overseas visitors or (although some will be largely indifferent).

visiting for adventure activities)

Loyalty of visitors, in terms of their Regular visitors to an area may be more sensitive to

commitment to an area and repeat visiting |changes in the natural environment if they feel

behaviour ownership of the area. Again, a large number

would be indifferent.
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Whilst each indicator is assessed in its own right, a number are closely related. For example, the
diversity of the tourism offer is closely related to the diversity of the visitors in most instances.
Consequently, the assessment of each indicator takes account of the interrelationships with other
indicators.

Step 3: Local Area Profiles

Area profiles were prepared for each local impact area, based on the research and consultations
undertaken in the initial stages of the study. The profiles, which helped to populate the
assessment framework, focused on the following:

) The extent of current and planned wind farm development in the impact area, including
the size of wind farms and number of different wind farms which may be visible.

. An analysis of the volume and value of tourism activity in the area, to better understand
the scale of the visitor economy. As the areas do not correspond to local authority
boundaries, an indicative estimate of the volume and value of the visitor economy was
made (e.g. using GBTS the Day Visitor Survey, apportioned on the basis of areas using
proxies such as bedstock and employment data?).

. The landscape quality of the study area (using LANDMAP), as well as proximity to other
special protected areas such as national parks, forests and woodland, heritage coast etc.

. The key visitor attractions and activities in the impact area. This helps to establish the
diversity of the visitor offer in these areas and the main reasons why people visit. They
also consider the manner in which the area is marketed to e.g. open, unspoiled
landscapes or activity based holidays.

. The main visitor routes which pass through the study area, where people may encounter
wind farms.
. The characteristics of visitors, focusing on factors such as the age of visitors, socio-

economic groups, and the degree to which it relies on repeat visitors (subject to the
availability of information).

This assessment enabled a categorisation of the local impact areas across all of the different
elements in the framework and begin to assess the degree of sensitivity of different areas to wind
farm development. It should be noted that the indicators only provide an indication of the
potential sensitivity of the visitor economy in a local impact area to the scale and nature of the
current and proposed wind farm development. Whilst the overall assessment of the expected
impact of wind farm development in each local impact area takes account of these indicators, it
also requires careful interpretation of the indicators themselves and the wider context in these
areas.

Step 4: Local Case Studies

Case studies were carried out in North Powys, North Anglesey and Neath Port Talbot and Rhondda
Cynon Taf. These areas were selected as they are already home to a number of established wind

2 Chapter Six provides a more detailed description of how tourism volume and value were apportioned to local areas
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farm developments.

The purpose of the detailed case studies was to gather actual evidence of the impact of
operational wind farms upon the visitor economy in a number of the local impact areas. The
purpose was to fill a specific gap in the literature, namely ex-post assessments of the impact of
actual large scale wind farm developments on local visitor economies rather than relying on ex-
ante survey evidence of visitor intentions.

The case studies drew upon local research where it was available and a set of structured
consultations with local tourism associations and local authority tourism officers. Whilst these
consultees provided views for their particular communities and stakeholders, these views were
also tested through consultations with businesses in close proximity to existing wind farms or
catering for visitors most likely to be affected.

The approach taken to the case studies allowed an in depth exploration of recent trends and
characteristics of the local tourism economy, and the relative importance of wind farms in
explaining changes compared to other factors, such as investment in the local tourism sector.

Step 5: Application of Impact Framework

The framework for assessing impact was applied to each of the local impact areas based on the
review of local area profiles and case studies. Each indicator was rated on a scale of one to five,
where one equals very low sensitivity and five equals very high sensitivity. The findings were used
to reach a view on overall sensitivity to wind farm development and the implications of this for
the potential change in visitor numbers.
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3.4

3.5

3.6

Onshore Wind Farm Development in Wales

Introduction

This section provides an overview of onshore wind farm development in Wales, including:

. The policy context that has shaped the development of onshore wind in Wales
. The scale and geographical distribution of current and planned wind farm development
. A comparison with the scale and density of development in other parts of the UK.

Policy Context

The Welsh onshore wind industry is subject to, and driven by, a wide array of policies at the EU,
UK and Wales level. Here we focus on the evolution of Welsh policy to date, although it should
be noted that projects with a capacity greater than 50MW are determined by the UK Planning
Inspectorate (formerly this was the responsibility of the Infrastructure Planning Commission,
which was abolished in April 2012).

Against the backdrop of numerous regulatory and statutory drivers, at the UK level, the key policy
mechanism supporting the development of onshore wind is the Renewables Obligation (RO),
which is intended to accelerate the deployment of renewable energy technologies in order to
enhance energy security and contribute towards the delivery of wider carbon emissions targets
and obligations. RO are being replaced in March 2017 as part of the reform of the electricity
market.

Moving to low carbon energy production and maximising the economic opportunities from the
low carbon transition have for several years been stated priorities for the devolved Welsh
Government. Given Wales’ natural advantages in wind energy, development of onshore wind
forms an important part of this response. The stated ambition within the current Programme for
Government (2011-16) is to ‘create a sustainable, low carbon economy for Wales’ (WAG, 2012).

As set out below, Welsh policy towards renewable energy in general, and to onshore wind in
particular, has evolved in recent years.

2005 Planning Policy

Back in 2005 the then Welsh Assembly Government issued a Ministerial Interim Planning Policy
Statement (WAG, 2005) that set a target for generating electricity from all renewable
technologies to 4TWh by 2010, with an aspiration that this would then increase to 7TWh by 2020.
Within this overall target, a technology specific target was set for an additional 800 MW of
onshore wind capacity by 2010 (i.e. additional to the 233 MW that was already operational at
that time). It was recognised that Wales had natural advantages in onshore wind:

“This is based on Wales’ abundant onshore wind resource and the fact that onshore wind power
is the most viable commercial technology available that will provide a high degree of certainty of
meeting the 2010 target.”
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Technical Advice Note (TAN) 8

Subsequently, WAG published planning guidance known as TAN 8 (WAG, 2005b). This set out a
strategic approach to enable the 800MW target to be met. A key element within this was the
establishment of seven Strategic Search Areas (SSAs) where large-scale wind farms were to be
located. Each SSA was given an indicative target that totalled to 1,120 MW amongst the seven
areas; the excess was to allow flexibility in reaching the 800 MW target. A footnote also explains
that capacity in these areas could be increased to give an overall SSA maximum capacity of around
1700 MW.

The Renewable Energy Route Map

Welsh Government, along with the UK Government and other devolved administrations,
published its Renewable Energy Road Map? (WAG, 2008) in 2008 as a consultation document.
This suggested that the target for 7TWh by 2020 be increased significantly to 33 TWh by 2025.
The implication for onshore wind is that the capacity potential would be up to 2500 MW, or up
to 6.5 TWh of electrical energy generated.

DECC, in conjunction with each of the devolved administrations has also published a Renewable
Energy Roadmap (DECC, 2011). It mapped a number of possible deployment scenarios for
onshore wind. Inits central scenario, it identified potential for onshore wind to contribute around
13GW by 2020 which would equate to an annual growth rate of 13%. The 2013 update to the
roadmap (DECC, 2013) showed that deployment of onshore wind was increasing strongly. Total
onshore wind generation had increased by 25% on the previous 12 months. It warned however
that a plateauing in the development of new onshore wind projects may be starting to occur, due
to a limit on the number of sites available, growth of competing technologies and cumulative
planning impacts.

Energy Wales: A Low Carbon Transition (2012) and July 2011 Ministerial Letter

A Low Carbon Transition (WAG 2012) moved the focus away from specific targets for energy
production, towards how the energy sector can be supported and how the benefits for Wales can
be maximised. It confirmed the Welsh Government’s commitment to streamlining the planning
process for energy developments and working to put in place an improved energy infrastructure
to attract investment. It also outlined a number of measures to ensuring the economic and
community benefits from energy investments are kept in Wales, including support for Welsh
businesses to enable them to compete for energy contracts and workforce development
initiatives to ensure that Welsh people have the skills they need to secure employment
opportunities. The policy paper identified some of the key energy projects but did not specify a
target for energy production through onshore wind.

Community Benefit Funds

In addition to the targets for onshore wind, the Welsh Government has also committed to
ensuring that communities affected by energy developments see the benefits of those
developments through community benefit funds (CBFs). Following a report by RenewableUK,
which estimates CBFs to be worth more than £600,000 a year to local communities in Wales, the

3 Welsh Assembly Government, Renewable Energy Route Map for Wales, Consultation on way forward to a leaner, greener and
cleaner Wales, February 2008.
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Welsh Government and RenewableUK Cymru developed a declaration which has been signed by
all the largest wind farm developers, committing them to help secure long term benefits for the
communities that host wind farms. The declaration is described as “a commitment from the
developers to ensure a consistent and best practice approach to the way they engage with
communities and to ensure that economic and community benefits are maximised.”

Community benefit funds offer opportunities for the development of a range of community assets
which can provide benefits for communities. Examples include community-owned affordable
housing projects, community land trusts and community power and energy schemes. CBFs are
also being used to invest in community-led projects and initiatives which seek to address a wide
range of local challenges, including health and education improvement schemes, community
safety, improving transport connections etc. There are also examples of CBFs being used to invest
in and improve tourism assets which is explored in this report.

Development of Onshore Wind
Experience to Date

Figure 3-1 sets out the trend in the level of installed operational capacity (MW) over the past 20
years. It shows that development was fairly modest until around 2005 when a number of large
wind farms were developed. These included Tir Mostyn in Denbighshire, Cefn Croes in Ceredigion
and Ffynnon Oer in Neath Port Talbot.

Following this period of development, there was very little additional capacity installed between
2005 and 2008. By 2010, total installed capacity had reached 390 MW, less than half the
aspiration identified by the Welsh Government.

Figure 3-1: Cumulative Installed Operational Capacity in Wales, 1993-2013
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Source: Department for Energy and Climate Change
Note: Data only includes wind farms with over 0.1MW in installed capacity
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3.15 The wind farm development to date has been concentrated in a number of local authority
districts, which largely reflect the locations of the SSAs identified in TAN8. Powys has the highest
installed capacity (140MW), followed by Neath Port Talbot, Ceredigion and Rhondda Cynon Taf
(between around 80 and 100 MW each). The data should be interpreted with caution - a number
of wind farm schemes cross a local authority boundaries but have only been allocated to one local
authority?.

Figure 3-2: Installed Capacity by District, 2013
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3.16  The highest density of wind turbines by district (in terms of turbines per sq km) is in Rhondda
Cynon Taff, Anglesey and Neath Port Talbot. Again, caution should be applied when interpreting
this data as some of the turbines categorised as within Rhondda Cynon Taff are actually sited just
within in the Bridgend County Borough boundary.

Figure 3-3: Number of Turbines per 100 sq km, 2013
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Source: Desk based research of the number of turbines in wind farm developments in Wales,

4 This occurs on the border of Rhondda Cynon Taff and Bridgend, the border of Neath Port Talbot and Carmarthenshire and the
border of Powys and Ceredigion.
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drawing upon various sources including thewindpower.net, renewables-map.co.uk, and
individual developer websites
Note: this data only includes wind farms with over 0.5MW of installed capacity.

Comparison with Other UK Regions

Table 3.1 compares the installed capacity of Wales with other UK countries in 2013, based on
DECC’s onshore wind database. The data shows that Wales is still some way behind Scotland in
terms of installed capacity relative toits size. Scotland accounts for over 60% of installed capacity
in the United Kingdom. It also has the densest concentration of installed capacity, with 5.3MW
per 1,000 sq km and the largest average wind farm size (21.3MW).

Wales ranks third for density, with 3.9MW installed for every 1,000 sq km. The average capacity
per wind farm is half the size of Scotland, but larger than England and Northern Ireland.

Table 3.1: Comparison of Installed Capacity for UK Countries (Ranked by MW per 1,000 sq km)

Installed MW per 1,000 |Number of wind |Average MW per wind farm
Capacity (MW) |sq km farms
Scotland 4,179 53.3 196 21.3
Northern Ireland 504 36.4 60 8.4
Wales 534 25.7 51 10.5
England 1,522 11.7 234 6.5
Grand Total 6,739 27.7 541 12.5

Source: DECC

Note: The DECC database does not include the number of turbines so it has not been possible to
compare on this basis.

The number of wind farms is based on the number of records in DECC’s database, however a number of
these will include extensions to existing wind farms.

Future Prospects

DECC'’s database also contains information on proposed wind farms, as well as those which are
operational. These include consented wind farms which are under or awaiting construction, and
those wind farms which are still in the planning system. While there is a high degree of certainty
that the consented wind farms will be developed in the next ten years, there is less certainty
about those which are still in the planning system.

DECC’s database for Wales show there have been 38 planning applications refused since 2000,
which is slightly more than the number which have been approved (36). A large proportion of
these have been refused on the grounds of unacceptable changes to the landscape character of
an area, particularly where wind farms have been located close to a National Park or an area of
outstanding natural beauty. Proximity to heritage sites and ancient monuments is also cited in a
number of cases. Effects on tourism are occasionally referenced as one reason why the
application was rejected, however this is usually identified as a potential consequence of the
intrusion on the landscape®.

Given the large number of applications which are refused, there is clearly a great deal of
uncertainty about the scale and location of future wind farms. For the purpose of this study, the

5 We will be able to provide a more detailed analysis of the reasons for planning refusal in the final report.
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assessment is based on all wind farms which have received consent or are currently in the
planning system.

In total there is an additional 590 MW of installed capacity with planning consent and 920MW in
the planning system. Figure 3.4 shows that the major focus for future wind farm development in
Wales is in Powys, with 44 MW consented and yet to be constructed, and a further 700 MW
lodged in the planning system for determination. Many of the schemes currently seeking planning
permission are the subject of a conjoined public inquiry, which will consider a range of evidence
before making recommendations on future development. The other areas which could see a large
increase in wind farm development are Neath Port Talbot®, Conwy and Carmarthenshire.

Figure 3-4: Wind Farms with Consent or in Planning System
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Note: Future wind farms have been allocated to a single authority. However many will cross
local authority boundaries. The most notable example is the Pen Y Cymoedd development,
which will straddle the NPT and RCT border. This will be the largest onshore wind development
in Wales but appears in the data as being located in NPT.

Local Context of Wind Farms

The operational and planned wind farms are located in very different environmental and
landscape contexts. Factors such as the local topography, degree of forestation and proximity to
developed areas will influence the visibility of the turbines and also visitor’s reactions to their
presence. Table 3-2 shows that a large proportion of the wind farms are located in upland grazing
and moorland areas. Wind farms in these contexts are likely to be visible over a wider area than
lowland wind farms or those in densely forested areas.

The wind farms also vary in their proximity to developed areas. Although a large proportion of
the wind farms in the South Wales valleys are in upland moorland areas, many are in close
proximity to roads, significant settlements and other urban development which will influence

6 A large proportion of this is from Peny Cymmoedd
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visitors’ perception of the local context and their reaction to turbines.

Table 3.2: LANDMAP descriptions of Local Context of Wind Farms

Number of Operational and Planned Wind Farms

Upland Grazing 22
Upland Moorland 18
Open Rolling Lowland 14
Hill & Lower Plateau Grazing 8
Hillside & Scarp Slopes Mosaic 8
Hillside & Scarp Slopes Grazing 7
Mosaic Rolling Lowland 7
Urban 7
Wooded Upland & Plateaux 6
Flat Open Lowland Farmland 5
Other 11
Total 113

Source: LANDMAP.
Note: Many wind farms cross a number of LANDMAP zones of classification. In each case, the grid reference
provided by DECC was used to allocate wind farms to zones.

Size of Turbines

Figure 3-5 shows there has been a general trend towards turbines becoming larger in height. The
average ground to blade tip increased from around 50m in the nineties to between 80 and 110
metres in the late 2000s. This clearly increases the distance over which turbines are visible and
the degree to which they may be considered intrusive on the local landscape. In turn there is
potential for this to influence visitor reactions to wind farms.

Figure 3-5: Average Size of Turbines in Year they became Operational, UK
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Source: various sources including thewindpower.net, renewables-map.co.uk, and individual
developer websites. Note: no new turbines were constructed in 2006.
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Associated Infrastructure

New sources of energy, including wind farms, need to be connected to the National Grid to ensure
that electricity generated anywhere in England, Scotland and Wales can be used to satisfy
demand elsewhere. The infrastructure required to connect power stations to the Grid includes
substations, underground cables and overhead power lines on pylons. Pylons and overhead lines
are arguably the key source of concern for this study as they have a much higher visual impact
than other types of infrastructure

Figure 3-6 shows the existing locations of the overhead lines in Wales, as provided by the National
Grid. It shows that the existing pylons are in South and North Wales, with no existing
infrastructure in Mid Wales. There are still pylons in these areas, but these belong to electricity
distributors rather than the National Grid. It has not been possible to map these distributors’
networks. As these networks are for the purposes of distribution rather than connections to
energy generation, they are not considered to be “associated infrastructure” for the purposes of
this study. There are, however, large numbers of distribution pylons throughout Wales,
particularly around significant settlements, meaning that they are a familiar and common site.

Figure 3-6 National Grid Overhead Lines

Source: National Grid
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Tourism in Wales

This section provides an overview of the size, characteristics and recent performance of the
tourism sector in Wales. It also summarises the Welsh Government’s aspirations for the sector
and key policies and strategies which have been put in place to improve performance.

Measuring the Volume and Value of Tourism Activity in Wales

The range of sources which can be used to quantify the volume and value of tourism activity
include the following:

. National surveys of tourism activity. Nationally conducted surveys can be used to
estimate the number of trips and associated expenditure. As these surveys are based on
a sample of visitors they are subject to margins of error and often cannot be
disaggregated below regional level. There is no single survey which covers all types of
visits so the following sources need to be used to build up a picture of tourism activity:

1) International Passenger Survey (IPS). This dataset provides an estimate for the
number of visits made to Wales by overseas tourists. It also provides information on
expenditure, accommodation type, length of stay and visitor origin.

2) Great Britain Tourism Survey (GBTS). This dataset focuses on the number of overnight
stays in Wales by domestic tourists only. Like IPS, it also provides wider contextual
information about accommodation type, expenditure, length of stay and various
visitor characteristics.

3) Great Britain Day Visits Survey (GBDVS). This survey is used to estimate for the
number of day visits to tourism locations within Wales and the associated
expenditure. The dataset has only been available since 2011 so trend based data
cannot yet be accessed.

. Tourism Economic Impact Models. There are a number of commercially available models
which draw on locally produced data (such as estimates of bed stock, occupancy rates,
visitor surveys, etc) to provide local authority based estimates for the number of day and
overnight visitors to an area, the spend in the local economy and associated employment
in tourism sectors (as well as various other characteristics of the visitor economy). The
most widely used models are the Scarborough Tourism Economic Activity Monitor
(STEAM) and Cambridge models, which both draw on locally collected intelligence to
provide estimates for the overall volume and value of tourism activity in local authority
areas. These models cover both direct and indirect expenditure and employment. Data
from these models is not available on a consistent basis across Wales so has not been
used as part of this analysis.

. Locally collected data. Alongside these tourism models, there is a range of locally
collected data which provides a finer grained and detailed picture of the nature of tourism
activities, the characteristics of visitors and the nature of the local offer. This includes
visitor surveys; however the robustness of these datasets can vary significantly. Those
carried out by Visit Wales tend to have larger sample sizes and can be disaggregated to a
regional level.
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. Published economic datasets. Nationally produced datasets such as the Business
Register and Employment Survey (BRES) can be used to estimate the total level of direct
employment in businesses trading in tourism related sectors. The estimate of
employment in the visitor economy derived from BRES data overstates the level of direct
tourism employment as it is based on a sector definition of employment and includes
activity which is supported by both tourists and residents (e.g. restaurants and bars). It is
not possible to measure indirect employment using this dataset.

The Importance of Tourism to the Welsh Economy

None of these sources offer a perfect or complete measure of the volume and value of tourism
activity in Wales or the employment supported in the sector. It is necessary to draw together
data from a range of sources to provide a full picture of the importance of the sector.

Estimates of visitor numbers and spend drawn from IPS, GBTS and GBDVS in the table below
indicate that there were 111 million tourism visits to Wales in 2012, resulting in total visitor spend
in the region of £5.7 billion. Day visitors make up the largest proportion of the visitor base in
Wales and their expenditure accounts for 66% of the total.

Table 4.1: Overview of Tourism Activity in Wales, 2012

Trips Nights Spend (£million)
(million) (million)
Day trips Domestic only 101 - £3,834
Overnight Domestic 9 33 £1,550
Stays Overseas 0.8 7.1 £346
Total 111 40 £5,730

Source: Day Trips, GBDVS, 2012. Domestic overnight stays from GBTS, 2012 and visits from overseas from IPS, 2012

An assessment of the volume and value of tourism activity in Wales has been undertaken in the
production of Tourism Satellite Accounts for Wales. This suggests that the direct expenditure of
visitors to Wales in the local economy was £4.5 billion in 20117, This spend contributed around
4% to national GVA in 2011.

The importance of tourism activity to Wales’ economy is also evident in nationally collected
employment datasets. The Business Register Employment Survey (BRES) indicates that there are
in the region of 78,000 FTEs employed in tourism related activities® across Wales. Tourism
therefore accounts for approximately 8% of total FTE employment across Wales.

While the estimates provided by various datasets are inconsistent, all highlight tourism as a very
important sector which supports a large proportion of the Welsh employment base and
contributes significantly to national GVA.

7 Wales Tourism Satellite Accounts (2011)

8 It should be noted that the sectoral definition of tourism employment used in the BRES analysis can
overestimate the total volume of tourism employment as it also captures general service sector activities
and employment which may not be supported by tourists (such as restaurant and bar employment).
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Recent Performance

Trend data from IPS and GBTS is available for 2006 to 2012 and is presented below. These is no
comparable trend data available for day visits so this trend analysis reflects only activities
associated with staying visitors. The picture of recent performance that this provides is therefore
only partial given the importance of day visitors to Wales' visitor economy

Figure 4-1: Recent Trends in Visitor Numbers and Expenditure: Overnight Tourists
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In terms of visitor numbers (i.e. the annual number of trips to wales made by overnight tourists)
the picture since 2006 has been reasonably static. There have been some annual fluctuations in
overall numbers and the number of trips made in 2011 and 2012 appears slightly elevated,
although this may not necessarily point towards an increasing trend.

The total number of tourism nights broadly reflects the trend in visitor numbers although the
slight increase in 2011 and 2012 is less pronounced, which suggests that although the number of
trips has increased, average duration may have dipped.

Both visitor numbers and expenditure took a notable dip between 2006 and 2007, after which
the volume and value of tourism activity remained largely stable until 2011. As Figure 4-1 shows,
visitor numbers and spend have increases slightly since 2010 although the extent to which this is
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indicative of a longer term trend is unknown.

The charts below highlight consistency in the average duration of overnight visits and associated
expenditure since 2006. This consistency masks an increasing trend in the length of stay for
international visitors and the average spend associated with each visit. As international visitors
as such a small proportion of the total, this increasing trend is not reflected in the overall average.

Figure 4-2: Trends in Expenditure and Trip Length for Overnight Visitors
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Tourism expenditure figures reported by IPS and GBTS are not adjusted for inflation. Taking the
effects of inflation into account, the steady spend per visit should be interpreted as a real
reduction in the average spend per visitor.

Tourism Areas
Each of Wales’ four regions has a sizeable visitor economy and hosts a substantial number of day
and overnight visitors each year. South East Wales (which has a concentration of tourism assets

and attractions in Cardiff and the surrounding areas) is the destination for a large portion of
annual day trips to Wales (43%) whilst North Wales takes the largest share of overnight visitors.
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Figure 4-3: Proportion of Day and Overnight Visitors to Wales by Region
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Note: Excludes international visitors.

Trend based data at the regional level is limited. For day visitors, there is no trend data available
and it is not possible to disaggregate the IPS below a Wales level. However, the information
available for domestic overnight visitors (from the GBTS) does allow some analysis of the recent
performance of Wales’ regional tourism economies.

The visitor number trends for the four regions shown in Figure 4-4 indicates that there has been
some fluctuation in visitor numbers to the four regions over recent years. Whilst the overall trend
for North Wales and South West Wales has been towards a slight increase, the overall trend in
South East Wales has been largely flat, whilst there is some indication that the number of
overnight visitors to mid-wales has been decreasing over recent years.

These trends are not particularly pronounced however and may simply reflect the volatility of
annual visitors numbers.

It should also be noted that as this analysis relates only to overnight visitors, there is a large
portion of the visitor base missing (i.e. day visitors).
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Figure 4-4: Visitor Number Trends for Wales Regions
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The visitor expenditure trends in the figure overleaf largely mirror the trends in visitor numbers.
In North Wales and South West Wales, annual visitor expenditure shows a positive trend. Whilst
the trends relating to tourism expenditure in South East Wales and Mid Wales point towards a
slight decline in expenditure. This decline would be more pronounced if the effect of inflation was
factored in to the analysis.
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Figure 4-5: Tourism Expenditure Trends for Wales Regions
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Challenges and Opportunities

The Welsh Government’s recent tourism strategy (WAG 2013) recognises the persistence of a
number of challenges which the sector faces since it predecessor strategy was developed. Many
of the challenges facing the sector reflect global trends such as continued economic uncertainty,
price sensitivity within the market, changes in consumer behaviour, fuel prices and increased
competition in the sector.

Locally specific challenges that have been identified by the Welsh government as affecting the
sector include:

. Branding and Brand Recognition. The need to continually reinforce a coherent brand
identify for Wales and foster brand recognition amongst potential visitors is recognised
as a critical challenge for the sector. In particular the need to raise awareness of the
nature of Wales’ offer and overcomes out-dated perceptions about the tourism offer in
Wales is recognised.

. Quality of Accommodation. The accommodation offer in Wales remains weighted
towards the lower quality end of the spectrum. The challenge to encourage a higher
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quality accommodation offer to reinforce aspirations to promote Wales as a high quality
tourism destination remain.

. Range of Attractions. Although it is recognised that Wales has a diverse range of visitor
attractions the relative lack of iconic, flagship, all-weather attractions is recognised as a
challenge for the sector.

. Skill Levels and Professionalism. Developing and retaining the skills and professionalism
required amongst the tourism workforce to ensure a quality experience for visitors is
recognised as a key challenge for the sector. Developing skills within the existing
workforce and business base, alongside boosting the status of careers in tourism amongst
potential workers are highlighted as the key challenges.

. Accessibility. Air, rail and road connectivity remain as challenges which could inhibit the
growth of the sector. In particular, the imposition of tolls on the Severn Bridges is viewed
as having potentially disadvantageous effects on the sector.

4.22  The opportunities for tourism growth identified in the new strategy include the following:

. Growth in International Tourism to UK. The forecast growth in international visitors to
the UK is expected to benefit Wales. An opportunity to maximise the share of this forecast
growth that Wales can access has been identified. In addition branding and marketing
efforts targeted on key overseas markets (lreland, Germany, USA and Canada). Limited
connectivity and air capacity are expected to act as barriers to realising these
opportunities.

. Build on Sporting Success. Wales has already been successful attracting a number of
major sporting events such as the Ryder Cup and the Ashes. This, in conjunction with the
success national and local sports teams (e.g. the national rugby team, premier league
football clubs) is presented as providing opportunities to reinforce the image of Wales as
a destination for major sporting events.

° Attract Major Events and Festivals. Building on the existing success in attracting major
events to Wales opportunities to selectively support new events to enhance the
reputation of Wales have been identified.

. Build on Recent Investment in Accommodation Offer. Although the accommodation
offer remains too focused on the lower quality end of the market, there is evidence of
increased levels of investment in the self-catering and caravanning sector in particular
that may provide opportunities to promote higher quality facility provision.

. Continue to Grow the Heritage and Cultural Tourism Sector. The wealth of culture and
heritage assets and attractions are expected to continue to support growth in the tourism
sector. Specific opportunities identified by the Welsh Government include enhancing
visitor experience at existing attractions, growing the creative industries sector to further
support the development of the cultural tourism offer and exploiting the appeal of
internationally known stories such as the Arthurian legend a means of promoting Wales’
offer more widely.

. Grow the Business Tourism Sector. Wales currently underperforms in this regard and
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does not capture its full share of this relatively high spending and non-seasonal market.
An opportunity to develop an international conference and events facility in Capital
Region has been identified within the tourism strategy as offering potential to stimulate
demand in this wider market.

Prospects and Strategic Aspirations

The tourism sector has been identified by the Welsh Government as a critical sector for the
economy. The Welsh Government has recently launched a tourism strategy Partnership for
Growth: The Welsh Government Strategy for Tourism 2013-2020. The strategy sets out the vision
for the industry and Welsh Government to work in partnership to increase visitor spend to Wales.
The strategy is designed to support the delivery of the priorities for tourism that are defined in
the Welsh Government’s Programme for Government:

. Develop tourism activity and specialist markets and secure maximum benefit from major
events in our high profile venues.

. Promote Wales as a destination by making a high quality tourism offer.

. Work to extend the tourism season and associated benefits.

. Identify funding opportunities to improve the visitor infrastructure and product in Wales.

. Support investment in staff training and management to support a high quality tourism
industry.

To support these aims, the strategy identifies a product led approach to developing and
marketing tourism in Wales. In practice, this means working with iconic, high quality, reputation-
changing products and events. There will be a focus on more luxury and branded hotels; more
well-being facilities such as spas; more heritage hotels that utilise historic and distinctive
buildings; more all year round attractions, activities and cultural experiences; more innovative,
unusual and distinctive product.

Aspirations for Growth

The strategy sets out ambitious aspirations for the growth of the sector and highlights a headline
ambition to grow real tourism earnings by 10% or more by 2020. This is a challenging target
when considered in light of an increasingly competitive marketplace, challenging economic
conditions and increasingly price sensitive visitors.

The strategic aim is to increase both the number and value of visitors by seeking to attract higher
yield segments, in particular from international visitors (Germany, USA, Canada and Ireland are
target markets)

The vision, aims and objectives of the strategy are set out in Table 4.2.
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Table 4.2: Aspirations for Tourism Set out in The Welsh Government Strategy For Tourism 2013-20

Vision Wales will provide the warmest of welcomes, outstanding quality, excellent value
for money and memorable, authentic experiences to every visitor.

Goal Tourism to grow in a sustainable way and to make an increasing contribution to
the economic, social and environmental well-being of Wales.

Ambition Grow real tourism earnings in Wales by 10% or more by 2020 (this is estimated to

equate to an unadjusted growth in earnings of 28%)

The strategy sets out the key areas where Wales is thought to have competitive advantage and
upon which efforts should be focused and identified a number of areas of focus for investment in
and development of Wales’ tourism offer. These are:

. Heritage and culture

. Activity and wellbeing

. Food and drink

. Major events and festivals
. Business travel.

In addition to setting out the overall direction in which the Welsh Government wish to take the
tourism industry, the strategy has been designed to unite the efforts of partners across Wales
who are working in the tourism sector. Visit Wales and the four regional tourism partnerships are
all aligning their activities to the broad aims set out in the strategy.

The strategy includes a commitment to regular delivery action planning whereby the Welsh
Government, Visit Wales, local authorities, destination management partnerships and various
other tourism organisations and stakeholders will take on responsibility for delivering actions.
The commitment to a single unifying strategy underlines the importance attached to the tourism
industry and the overall importance of achieving these goals.

The expectation is that as regional destination management strategies reach the end of their
terms, the regional DMPs will operate within the aspirations set out in this strategy.

In addition to this new cross cutting strategy around which activities of partners are expected to
align, the Welsh Government have two further strategies in place to guide the development of
the country’s tourism sector. Although now dated, these strategies highlight some longer
standing aspirations for the sector.

The GB domestic market is the main market for Wales and will continue to be the main focus.
Marketing activity will be increased in London and South East Midlands and Yorkshire, as well as
within Wales itself for the first time. Overseas, the three key markets identified by the panel are
Ireland, Germany and USA.
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Table 4-3 Overview of Visit Wales Tourism Strategies

Coastal Tourism Strategy, 2008

Sustainable Tourism: A
Framework for Wales, 2007

Summary

Sets out a range of aims and outcomes for coastal tourism in Wales
to support the overall vision of

“An integrated year round coastal tourism industry, based on an
outstanding natural environment and a quality tourism product that
exceeds visitor expectations, whilst bringing economic, social, cultural
and environmental benefits to coastal communities.”

Specific aims include but are not limited to the following
- Halt and reverse the decline in coastal tourism
- Attract more higher spending visitors
- Support more full time employment on the coast through

tourism
- Extend the coastal tourism season
- Diversify accommodation base
- Maintain environment and cultural heritage

The vision for sustainable tourism in Wales is stated as :

"Wales is recognised internationally as a leading sustainable tourism

destination that promotes local economic prosperity, supports

community well being and engagement, enhances its natural
environment and culture and delivers a high quality experience to
visitors.’

To support the delivery of the vision, the strategy highlights four

objectives and a range of aims, which are summarised below.

1. Promoting Local Prosperity: Specific aims under this objective
include maximising the local economic effects of tourism
(through local purchasing initiatives), strengthen the number and
quality of tourism jobs.

2. Supporting Community Well Being and Involvement: Aims focus
on securing impacts on local quality of life, community
involvement and equitable distribution of benefits.

3.  Minimising tourism’s environmental impact. Aims are focused on
use of renewable resources, minimising pollution caused by
tourism visitors and enterprises.

4. Protecting and giving value to natural heritage and culture. Aims
here focus on maintaining and enhancing the quality of natural
landscapes and avoiding their physical degradation, minimise
damage to natural areas, habitats and wildlife and support the
wider conservation of natural areas.

The visitor economy makes a substantial economic contribution to Wales and supports a
significant proportion of the country’s employment base.

Day visitors make the most significant contribution to Wales’ visitor economy in terms of
expenditure, although there is insufficient data to fully explore trends in this important market.
Domestic overnight visitors are the next most important segments of the visitor base and the
volume and value of activity in this sector has been largely stable over recent years. In real terms,
the value of expenditure associated with these visits is declining, which could reflect the
increasing price sensitivity of visitors.

Overall stability in visitor numbers across Wales masks regional differences in performance;
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trends in North and South West Wales suggest the visitor economy is growing in these areas.
Conversely the trend is towards a slight decline in visitor numbers and expenditure in mid and
south east wales.

The new tourism strategy for Wales sets out the overall direction in which the Welsh Government
wish to take the tourism industry, the strategy has been designed to unite the efforts of partners
across Wales. Heritage and culture, activity and wellbeing, food and drink, major events and
festivals and business travel are expected to be the focal points for investment and growth.
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Evidence Review for Tourism Impacts of
Onshore Wind Farms

A review of the evidence relating to the potential impact of wind farm developments and
associated grid infrastructure on tourism activity was conducted as part of the development of
the assessment methodology underpinning this study. The review has explored both academic
and non-academic research, with the objective of assessing the strength of evidence in relation
to the following:

. The extent to which visitors might be encouraged or discouraged from visiting areas
where onshore wind farms and associated infrastructure are present or can be viewed;

. The factors which might be most important in driving the positive or negative impact of
wind farms on tourism activities;

. The extent to which the type of visitors, the types of tourism activities or the nature of
the locality within an area affects the scale and type of impact; and

. Whether there are other factors which influence the nature and scale of the potential
impact of wind farm development on tourism activity.

Whilst our primary interest is in the relationship between onshore wind farms and associated grid
infrastructure and tourism, we have considered studies which relate to offshore developments
and other structures. Studies have been included on the basis of the reliability of the
methodologies employed9.

This section summarises the main findings of the literature review and highlights the implications
of the evidence for the assessment methodology. A full bibliography and summaries of the
findings of studies which have been reviewed as part of the evidence review are included within
Appendix A.

The Nature of the Evidence Base

The literature which explores the potential impact that wind farms could have on tourism activity
is not extensive. The primary research base can be divided into three broad groups; ex-post, ex-
ante and wider research.

Ex-post Research

This part of the research base is limited in its coverage. Ex-post studies explore and provide
evidence of the actual effects of specific wind farm developments. Relevant studies in this group
are focused on assessing the observed changes in visitor behaviour after a wind farm has been
built and is operational. These studies explore observed effects as reported by visitors, sector

9 There are some frequently cited studies which have been excluded on this basis. For example survey research undertaken by North Devon
Marketing Bureau in relation to the Fullabrook Wind Farm has been excluded due to the potential for self-selection bias resulting from the
self-completion method employed and the low response rate (13%) achieved. Similar conclusions about this research were drawn in the public
inquiry into the Fullabrook Wind Farm (The Planning Inspectorate, 2007).
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bodies, tourism and other businesses.

The most helpful UK based studies of offshore wind developments are those carried out in
relation to the North Hoyle and Gwynt y Mor wind farms off the coast of North Wales. These were
amongst the first offshore wind farms developed in the UK (although construction of the Gwynt
y Mor scheme has only recently got underway). Although there are now other offshore wind
farms around the UK which have been operational for a number of years (for example, Kentish
Flats, Barrow, Burbo Bank and Rhyl Flats), these have not been the subject of any ex-post study
in relation to tourism impacts.

Ex-ante Research

The ex-ante research covers a group of studies which have been carried out to ascertain or
explore potential reactions to wind farm developments. This group makes up the majority of the
research base and includes both scheme specific studies, which tend to focus on impacts on a
highly localised area and larger area assessments, which consider the cumulative effect that wind
farm developments across a larger impact area could have on tourism activity.

The majority of scheme specific ex-ante studies rely predominantly on perceptions based survey
research to draw conclusions about the potential for wind farm developments to affect visiting
behaviour in the future. Although there is a lot of variation in the survey methods, study areas,
sampling techniques and questioning types employed by these studies (which makes it difficult
to compare the studies on a like for like basis) these assessments typically explore two types of
effect:

. The extent to which the presence of a wind farm has an effect on the visitor experience;
and
. Visitors’ views on whether the development of a wind farm might affect their future

visiting behaviour.

A smaller number use perceptions based research, along with other methods to assess whether
there would be impacts on overall volume and value of tourism activity and the tourism economy
more broadly.

The larger area assessments, often draw on similar methods to the scheme specific studies to
explore the potential tourism impact of actual and proposed wind farm developments more
generally across a larger regional area.

The majority of ex-ante studies focus on visitors themselves, although there are also a number of
studies which explore the views of tourism related businesses, sector bodies and other
stakeholders.

Wider Research

Alongside the thematic groups outlined above, there is a wider body of literature which
encompasses

. Studies which provide secondary analysis of the evidence base. While some of these so-
called meta-evaluations are helpful, there are many which draw selectively on the
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available evidence and as a result may not provide a full assessment of the evidence.

. Studies from overseas. A slightly greater evidence base of studies has emerged from
countries where the offshore wind sector has been established for longer. This includes
both ex-ante and ex-post research.

. General perceptions based studies which explore attitudes towards wind farms and
associated infrastructure in general (i.e. not in connection to a specific development
proposal or area).

. General tourism surveys which explore what tourists value about a particular tourism
destination and factors which enhance or detract from their experiences.

It should be noted that across all strands of the research base, there is limited coverage in peer
reviewed academic literature. The lack of peer reviewed academic research in this area does not
invalidate the evidence that exists although it does highlight the extent to which the evidence
baseis not yet well established. It is therefore necessary, when reviewing the evidence that exists,
to consider the reliability of the methodologies used in available studies, particularly where
survey research and impact assessment methods are used.

The Nature of Potential Impacts on Tourism

Studies in this field encompass a range of potential impacts that wind farms and other man-made
structures might have on tourism activity. Most often, research is underpinned by the
expectation that visual impacts will be the main drivers of tourism impact and assessments tend
to focus on how visual impacts might alter the nature of an area’s tourism resource or affect the
visitor experience in an area. Other drivers of potential impact (such as noise, impacts on wildlife
or perceived health risks) receive much less attention.

For a large proportion of studies, the assessment is presented in terms of the impact of
developments on visitor numbers. Ex-ante research and some ex-post studies draw on
perceptions based surveys to quantify effects on visitor numbers. Some studies go on to use
changes in visitor numbers to estimate the associated change in visitor expenditure and
employment. Assessment of potential impacts on visitor numbers is complicated by the fact that
as well as affecting visitors’ propensity to visit or not, the presence of wind farms could have an
effect on the frequency and duration of visits. Far fewer studies seek to capture these more
nuanced effects on visitor numbers.

Irrespective of the level of detail in the assessment, studies which focus on visitor numbers are
seeking to capture the impact of a development or group of developments on the demand for
tourism in a particular location. Impacts are most frequently presented in terms of visitor
numbers, spend and employment. There are far fewer studies which explore the extent to which
disruption in demand affects the price or value of an area’s tourism asset.

Any perceived reduction in the attractiveness of the landscape or wider effect on the tourism
experience could reduce visitor demand to such an extent that it results in reduced prices. This
was the approach taken in the GCU (2008) study of the potential impact of wind farm
developments in Scotland. This was explored further in Riddington et al (2010) who undertook
an online survey of potential tourists to explore their willingness to pay to upgrade to a hotel
room without a view of wind turbines and other man-made structures. It is important to note
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that price effects can operate independently of impacts on visitor numbers and as a result,
research that focuses solely on visitor numbers reflects only part of the picture of potential
impact. For example, it is feasible that the number of visitors to an area could remain the same
yet the value that they attach to a particular location and willingness to pay for certain activities,
views etc may change and as a result tourism expenditure and associated employment in the
area.

Although some studies touch on this important source of impact, there has been little research
which explores potential pricing effects in detail.

Common Messages

The relative youth of this as a field of study together with the range of research questions
explored by relevant studies, variety of methodologies used and breadth of study contexts mean
that it is difficult to highlight consistent messages. Across the research base, there are a number
of common themes and conclusions, which are outlined below:

1 - Responses to wind farms are subjective and as a result there is a great deal of
variability in tourists reactions to wind farm developments

Across the ex-ante and ex-post evidence base, the central and fundamentally important theme
which emerges is the variability in individual tourists’ reactions to wind farm developments.
While the precise findings of studies vary, they all point towards subjectivity in individual’s
interpretation of the structures and variation in the extent to which individual tourists would be
likely to alter their behaviour in response to the presence of wind turbines or other structures.

As well as reflecting the level of subjectivity in the assessment, this variability reflects the breadth
of motivations and complexity of the decision making processes in relation to tourism visits.

Given the breadth of motivations for visiting particular tourist areas, the relative importance of
scenery and landscape to a decision to visit an area will differ from one tourist to the next,
according to the values of the tourist, the reason for their tourism visit and the activities they
wish to engage in. In addition to this, the subjectivity of visitors’ judgements in relation to
whether wind turbines are a positive or negative addition adds a further layer of complexity to
understanding and predicting impacts on tourism activity.

Similarly, the relative importance of wind farms compared to other factors that could detract
from the visiting experience is an important consideration here. Wind farm specific studies as well
as more general tourism research have found that wind farms tend to be ranked fairly low
amongst the factors that could detract from tourism experience. However, electricity pylons tend
to be ranked more highly than wind farms as having a negative effect on landscape value.

2 — The majority of tourists are neutral about wind farms and do not expect their
future visiting behaviour to be affected by their presence.

This is a common finding across all of the studies reviewed (both in the UK and overseas). There
is some variation in the actual percentage of visitors who report neutral reactions across the
studies but this is likely to reflect a number of factors. Firstly, for scheme specific studies, the
variety of contexts (in terms of the nature of the development and the nature of the tourism
areas being assessed) is likely to have an influence on findings.
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Secondly, the study methodologies and question types used also varies. Although this does not
have an effect on the overall findings, it could contribute to the variation in precise percentages
highlighted by the reports. For example, the intercept survey element of the GCU study highlights
98% of visitors to Scotland who had seen a wind farm on their visit reporting no effects on their
decision to visit Scotland again while the internet survey element of the same study found a
smaller percentage of visitors (62%) would report no influence on their future behaviour if the
number of wind farms in Scotland was to increase (although the remainder were split equally
between those who would be positively or negatively influenced as a result). The researchers
concluded that the internet survey approach and question phrasing meant that the achieved
sample was more likely to discourage respondents from reporting neutral views and less
representative of the tourist base in Scotland than the tourist intercept survey.

While there is a degree of variation in the results, the fact that almost all of the studies conclude
that the visiting behaviour of the majority of visitors would not be influenced by the presence of
a wind farm is an important finding, although this should be interpreted in light of the scale and
type of development assessed.

3 - The proportions reporting that they were more or less likely to visit as a
consequence of a wind farm development are typically small and often evenly
balanced.

So while some view wind farms as having a negative effect on their enjoyment of the landscape
or tourism experience, others see them as an enhancement. This is an important point as it
illustrates the subjectivity of people’s perceptions about wind farm developments and the range
of potential reactions.

Consideration of the overall net effect (i.e. subtracting the proportion who view wind farms as
having a negative influence on the tourism experience from those who view them as having a
positive influence) provides a useful means of comparing the overall strength and direction of
feeling suggested by each study. Here, the findings range from a net positive balance (with on
balance of 35% believing that wind farms have a positive effect on Argyll and Bute as a place to
visit) from MORI’s research in Argyll and Bute to a net balance of 13% of respondents to the
Atlantic Array Tourism Survey indicating that the development might have a negative effect on
the tourism experience.

It is important to note that detailed findings of studies vary considerably in this regard — while
some point minimal potential for positive effects (i.e. an overall negative balance), an equal
number point towards potential for neutral or overall positive effects. This variation will reflect
both differences in research methodology and the context for individual studies. The relative size
of the positive, negative and neutral groups will be influenced by a range of factors including the
nature of the tourism area, reasons for visits and the specific characteristics and interests of
tourists.

4 - Even where visitors feel that wind turbines affect their tourism experience this
does not always translate into changes in visiting behaviour.

This is important given the range in net effects on the tourism experience that the studies report.
However, across all of the studies reviewed, the proportion of visitors who report a negative
impact on their propensity to visit in future is much lower than the proportion indicating that
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wind farms detract from their tourism experience. The difference ranges from three percentage
points in the NFO Scotland study to 24 percentage points in the GCU intercept survey.

5- Large area assessments highlight evidence of localised displacement of tourism
activity

Some of the larger area assessments have concluded that amongst the minority of tourists who
would change their visiting behaviour as a result of a wind farm development, a sizeable
proportion would still visit the region / wider area. As a result, these visits are not lost — merely
displaced to elsewhere within the study impact area.

For example, the GCU study finds that the tourists whose visiting behaviour is more likely to be
affected by the presence of a wind farm would not be lost to Scotland, rather they would switch
to other destinations within Scotland and often within a relatively local area. The existence of a
substitution effect is echoed in the research carried out in Cape Cod in the USA by Lilley et al.
(2010) which finds a substitution effect where some people will move from one beach to another
within a similar local area if a wind farm is built so the loss associated with the small proportion
of visitors who do change their behaviour is lessened.

The tendency for larger area studies to factor in these substitution effects to their assessments
means that the overall net effects on tourism that these studies calculate tend to be lower than
more locally focused assessments. The most robust and up to date large area study is the 2008
study carried out by GCU. This found that, on balance, there will be little impact on the overall
volume and value of tourism activity across Scotland as a result of wind farm development.

While very useful at the large area level, these studies would underestimate impacts at a more
local level and therefore cannot be used to inform a bottom up assessment.

6 — The ex-post evidence base does not provide any evidence of negative impacts on
visitor numbers

There has not yet been any detailed or comprehensive research into the overall effect of
constructing onshore wind farms on tourism activity, or the relationship between wind farm
construction and the health of the tourism sector. Most of the ex-post evidence that exists is
based on surveys with residents or businesses in areas where wind farms have been constructed.
While there are obviously limitations to this, it echoes the point about the subjectivity of the
assessment and variability in tourist responses but overall provides no evidence of impacts on
visitor numbers.

An important point here is that much of the ex-post research is now quite dated and relates to
developments which were a novelty at the time they were developed. This may have influenced
the findings about tourism numbers increasing following development. It is also very important
to note that the lack of ex-post evidence of tourism impact may not necessarily reflect a lack of
potential impact — it could point towards the planning system working well to ensure that wind
farm developments are not sited in sensitive locations. So the lack of evidence of negative effects
should not simply be interpreted as indicating that there will never be any impacts on tourism
activity.

The ex-post evidence base overseas is slightly more developed that that of the UK and thereis a
small number of ex-post academic studies which have been carried out. The evidence from
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Denmark points very clearly towards there being no demonstrable impact on tourism activities.
Again, caution is required in interpreting and applying findings from overseas particularly given
that the tourism contexts for these areas can be very different.

There have not yet been any comprehensive studies carried out in the UK which have sought to
monitor actual visitor numbers and levels of spend over time in areas where wind farms have
been developed. There is some evidence that general tourism volumes have not been affected in
areas that have seen significant wind farm development. For example, research undertaken by
Nicholas Pearson Associates (1996) reported that there had been no decrease in the overall
number of tourists visiting attractions within 10km of the Delabole Wind Farm between 1991 and
1996. Their data showed that there had been a small increase in the number of visitors to some
attractions. A study by the Cornwall Tourist Board (2000) found that the proportion of tourists
returning for repeat visits between 1996 and 2000 (a period of expansion in the number of wind
farms in the area) did not alter.

7 — Grid infrastructure is less well researched, but the available evidence suggests
that impacts materialise in a similar way

There is only a handful of studies which have explored the effect of grid infrastructure on tourism
activity. These studies indicate that the effects materialise in a similar way to wind turbines (i.e.
visual impacts are the primary concern) but noise impacts are also a consideration.

The evidence that exists suggests that pylons tend to be viewed more negatively than wind
turbines as having detrimental effects on landscape quality. For example, in both the Scotland
and Wales NFO studies, a greater proportion of tourists highlighted pylons than wind turbines
when promoted with a list of factors which could detract from their tourism experience. In
Scotland, 51% of survey participants highlighted pylons (compared to 29% highlighting wind
turbines) and in Wales the proportions were similar — 48% highlighted pylons and 23% turbines.
However, it is important to note that in both of these studies, earlier questions which asked
visitors to spontaneously identify aspects of the countryside which enhance or detract from their
experience, only a very small proportion of the sample mentioned pylons or wind turbines. This
suggests that although pylons are ranked as more visually intrusive than wind turbines, they do
not feature as a high profile concern amongst tourists overall.

While the evidence base is limited in relation to grid infrastructure, recognition of the concerns
that exist around potential tourism impacts has led the National Grid to consider undergrounding
parts of the proposed grid extension which pass through the most sensitive landscapes.

Factors Influencing Observed and Predicted Impacts

The overarching findings outlined above are useful in highlighting the key principles that should
underpin any assessment of the impact of wind farms and associated infrastructure on tourism
activity. Given the consistency of general conclusions across most studies, we can be reasonably
confident in the overall conclusion that in most circumstances:

. The majority of tourists would not alter their visiting behaviour in response to a wind
farm development; and

. A small proportion could be either more or less likely to visit as a result of a wind farm
development.
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We know that studies vary in their findings about the proportion of visitors that would respond
to wind farm development in a positive, negative or neutral way. Most often the positive and
negative ends of the spectrum balance each other out but some studies highlight potential for a
net positive or net negative effect. The variation in findings could be related to methodological
differences across the studies (as concluded for example by GCU study 2008) but might also point
to other factors having an influence on the reactions of tourists to wind farm developments and
affecting the balance between neutral, positive and negative responses.

This indicates that there might be some circumstances under which the general conclusion
outlined above would not hold. There has not yet been a comprehensive meta-evaluation which
explores the factors which influence tourists’ reactions to wind farm developments and the
associated grid infrastructure. The UK evidence base is limited in this regard, but the overseas
evidence provides a more rich resource as the sector is more mature and much better researched.
However, findings from both the UK and overseas evidence should be applied carefully. In most
cases, the studies have not been designed specifically to explore which factors influence tourists’
reactions to wind farm developments and the conclusions drawn are often based on observed
trends in the data and in many cases not rigorously tested for their statistical significance.

While there are limitations, the evidence does suggest that there are factors related to both the
characteristics of wind farm developments and characteristics of tourism areas that might
influence tourist reactions. This evidence could be helpful in predicting more localised impacts
and highlighting the circumstances under which the balance between positive, negative and
neutral reactions to wind farm developments could lean towards a net positive or negative effect.
These factors are outlined below.

Size of Development

Evidence relating to the relationship between wind farm size and tourism impact is mixed but, on
balance, suggests that smaller wind farms generate a less negative response from tourists.

The impact of the size of a development on tourism activity has been explored in terms of both
the size and number of turbines in a small number of studies.

Face to face interviews with visitors using photo montages showing wind farms of different sizes
were undertaken as part of the GCU (2008) study. These indicated that visitors became more
negative about a wind farm when its size in the photo montage was extended. This finding
contradicted conclusions from a different strand of the GCU research (a web based survey) which
indicated that the influence of size on tourist reactions was relatively small.

Researchers at GCU warn that the size of the effect noted in the face to face interviews could
have been exaggerated by the difference between stated intentions based on a hypothetical
situation and actual actions that might occur in reality. That is, visitors could have used the
interviews to register a general opposition to larger wind farms that might not have translated
into changes in behaviour if the developments were constructed. Although not explicitly
recognised in many ex-ante studies, this point applies equally to much of the ex-ante research
base.

While GCU do not attach a great deal of weight to this finding it should be noted that the
preference for smaller developments accords with findings of studies carried out elsewhere in
the UK and overseas. Research by SEI (2003), Devine-Wright (2005) and Frankal and Kunc (2011)
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all point towards a preference for small wind farms amongst the general public and tourists.

The evidence base in relation to the size of developments is not sufficiently detailed to allow us
to identify thresholds / tipping points after which impacts start to materialise. The GCU study did
conclude that the relationship between size and potential tourism impact is not a straight line
one. Their web based research suggested that there is a diminishing marginal loss associated with
wind farm developments. That is once there has been an intrusion into the scenery the effect of
expanding the size of a development is small. The conclusion of the GCU study in this regard does
not accord with the findings of other studies which have explored the impact of development size
on the potential for tourism impact. For example, the NFO studies in Wales and Scotland showed
marked differences in people’s reactions to developments according to size, turbine layout and
context.

Relationship with Other Developments

Findings which indicate a preference for a large number of small wind farms should be treated
cautiously in the context of this assessment. There is insufficient evidence to draw any
conclusions about the cumulative effects of multiple wind farm developments.

A number of studies (for example SEl, 2003 and Devine-Wright, 2005) have explored further the
tendency for tourists and the population more widely to prefer smaller wind farms and reached
the conclusion that there is a general preference for a large number of small wind farms. It should
be noted that these studies were focused on general population views (rather than specifically in
the context of tourism) and based on hypothetical developments. Research carried out in the
Czech Republic by Frankal and Kunc (2011) relating specifically to tourism also concluded that
tourists prefer a larger number of smaller wind farms. It should be noted that these studies were
designed to explore the preferred configurations or wind farms and participants were not
provided with a “no wind-farm” option.

The authors of this study argue that it is the degree to which a development changes the character
of the landscape rather than its absolute size that is the driving factor. While there is clearly a
relationship between turbine size and number of turbines and the impact on landscape character
these findings suggest that landscape context is as important as the characteristics of the
development itself in determining impact. That is, a large wind farm in a landscape with lots of
other man-made structures could have less of an impact than a single turbine in an area of
particularly high landscape value.

This suggests that the context for the development is a critical factor in determining potential
tourism impacts. The findings of relevant studies suggest that the context for the development
influences three inter-related factors: the nature of the landscape, the importance of landscape
in an area’s tourism offer and the characteristics and interests of visitors to a particular tourism
area.

The Nature and Quality of the Landscape

The evidence base here points towards potential for greater impacts to occur where wind farms
or other infrastructure are sited in areas of high landscape value.

The findings of Frankal and Kunc (2011) suggest that the context for a development affects the
extent to which turbines or grid infrastructure would result in a change in the character of a
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landscape. This may, in turn, influence how tourists interpret the structures. Similarly, Wolsink
(2007) concludes that the type of landscape in which turbines are situated is one of the dominant
factors in how visitors assess and interpret them. Devine Wright's research relating to the
proposed grid extension in mid-Wales (2012) presented impacts as being driven by the contrast
between the perceived naturalness of some landscapes and the addition of industrial features (in
this case power lines).

As we might expect, there is particular sensitivity around areas of high landscape value. For
example Park et al (2008) in relation to mobile phone masts indicated that there was particular
opposition towards mobile phone masts located in national parks. Tourists were not prepared to
accept negative impacts on landscape character in these areas, even though they accept and
recognise the socio-economic benefits associated with their enabling technology use. This is an
important point — some research suggests that tourists and the general public more widely are
prepared to make a trade-off when interpreting and responding to new developments. In some
contexts, the benefits associated with wind farm development may be enough to tip the balance
in favour of the turbines, but there may be some contexts where development would never be
accepted, irrespective of its wider benefits. This may not be the case for power lines as these do
not tend to be viewed as having any notable wider benefits.

Research in this area suggests that decisions about destinations are driven by a complex set of
factors. Amongst these, appreciation and enjoyment of landscapes and scenery are ranked highly,
particularly in rural areas where most studies place scenery and landscape as the most important
factor in destination choice. Studies tend to conclude that the majority of visitors to rural areas
cite landscape and scenery as an important influence on their decision to visit a particular area,
however it should be noted that while clearly important, landscape and environment is part of a
wider set of factors that tourists weigh up when making a decision to visit particular areas. Other
important factors identified in the research include attending specific events, visiting friends and
relatives, history and cultural attractions, beaches and recreational resources (e.g. walking /
rambling trails, restaurants).

Although the research base does not explore this explicitly, it makes logical sense that areas which
have particularly high landscape value are likely to attract visitors who value landscape
particularly highly amongst the factors which affect their visiting decisions. Although, even in
these circumstances, we would expect that landscape value would be weighed up amongst other
factors which determine visiting decisions.

Under these circumstances any changes to the landscape that are interpreted as having a
negative impact could be more likely to go on to influence final decisions about visiting behaviour.

Importance of Landscape in an Area’s Wider Tourism Offer

Overall, the evidence suggests that in areas where landscape is a dominant aspect of an area’s
tourism offer, the potential for wind farms to have a negative effect on tourism activity is greater.

However, it is important to note that none of the studies reviewed have explored whether the
importance of landscape within an area’s tourism offer is a factor which determines impact.
Quality of landscape is one of many attributes of a tourism destination that visitors weigh up
when making a decision to visit a particular place. The amount of influence that the landscape
quality will have on tourism decisions (as well as views on what would constitute a high quality
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landscape) differs from one tourist to the next, depending on what their particular motivations
to visit are.

If an area’s tourism offer is broad and contains a mix of assets and attractions over and above the
landscape itself then the scope for impacts could be lessened as the visitors for whom landscape
quality is a major factor in visiting behaviour would make up a smaller proportion of the total
visitor base. While this effect has not been explored explicitly it is alluded to in a number of
studies. For example, Frankal and Kunc (2011) suggest that couples and family visitors tend to be
more tolerant of wind farm developments as they are focused more on other attributes of a
destination such as specific tourism assets and attractions.

There is however little research which has explored this although the findings of Westeberg et al
point towards this. This research, conducted in France (and in the context of offshore wind
development) found that older and retired tourists were primarily motivated by landscape and
nature and were less likely to accept an offshore wind farm and may alter their visiting behaviour
in response.

There is a reasonable base of evidence to suggest that the importance of landscape within the
broader mix of tourism assets and attractions could be important in determining impact. That is,
in locations where the tourism base is broad, groups who would be more likely to alter their
visiting behaviour in response to a wind farm developments represent a smaller proportion of the
overall tourism base and any net loss of visitors in this group could be made up by gains in other
groups.

Activities that Tourists Engage In

Related to the importance of landscape within the mix of factors that attract visitors to a
particular area is the type of activities that tourists engage in. This has been explored by a number
of studies although the findings are not sufficiently conclusive to allow activities to be used as
a predictor of tourism impact.

The NFO studies (in Scotland and Wales) make a distinction between active visitors (those taking
long walks or participating in other outdoor activities) and passive visitors (those sightseeing by
coach or taking short walks or using a beach). Both studies find that the active visitors are more
likely to highlight scenery and environment amongst key factors in their decision to visit the area
than the passive group. The findings of these studies are not conclusive in relation to how this
then plays out in terms of visitors’ reactions. The Scottish Study (NFO, 2002) indicated that there
was no difference in the proportions of active and passive visitors who indicated that they would
be more or less likely to visit the area if a wind farm was built. Conversely, the Welsh study (NFO,
2003) did highlight a slight difference between the proportion of active respondents who
indicated that they would stay away from an area if a wind farm was constructed (14%) and the
passive visitors (9%).

The GCU study indicates that tourists whose main activity was walking / hill walking (where
landscape change is a major part of the experience) tend to be more positive on the whole in
relation to wind farms; 19% of hill walkers indicated that they held negative views about wind
farms compared to 25% overall. The study did not draw any conclusions about the relationship
between tourism activity and impact.

A survey of visitors to North Devon and South Wales in relation to the proposed Atlantic Array
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Offshore Wind Farm (ICM, 2012) indicated that there may be a relationship between the nature
of activities that tourists are planning during their visits and their reactions to the proposals. It is
difficult to identify definitive trends as many survey respondents identified more than one type
of activity that they planned for their visit. However, there are some trends in the net balance of
visitors who would be more or less likely to return. The most notable point is that the net balance
for visitors engaging in activities where active appreciation of the landscape or seascape is
involved (i.e. beach activities, walking and rambling) is greater than those whose activities are
less dependent on enjoyment of the landscape (for example general sightseeing, surfing, visiting
theme parks etc).

Frequency of Visits

Regular visitors to an area may be more likely to oppose developments. Frankal and Kunc (2011)
found that regular visitors to a particular tourism area may be more likely to oppose wind farm
developments (although no conclusions were drawn about the extent to which this might be
reflected in their visiting behaviour).

This reflects the findings of wider research into reactions to wind farms amongst residents where
a theme of people’s attachment to a particular place is an important factor which influences their
responses to developments see for example Devine-Wright, 2012).

Demographic Characteristics of Visitors

Younger people tend to react more positively to wind farm developments. For example, the
web survey element of the GCU (2008) study found that respondents aged 16 to 25 tended to
react more positively to wind farm developments. In addition, overseas research undertaken by
Bishton and Miller (2007), Ek (2005), Firestone and Kempton (2007) Frankal and Kunc (2011),
Lilley et al (2009) and Ladenburg (2010) and Ladenburg and Dubgard (2007) points towards
younger people being less likely to alter their visiting behaviour as a result of wind farm
developments or perceiving their visual impacts as being less intrusive.

This trend appears to hold for other types of development. For example based on a study in
Finland, Soini et al (2011) found that younger respondents tend to react more positively to power
lines than older people. The authors point to an important limitation of this finding however — it
is not clear to what extent these views can be expected to change as this cohort gets older.

This pattern is reflected in the wider research relating to attitudes towards climate change and
renewable energy more broadly. Most research points towards younger people tending to have
move favourable attitudes (see, for example, IPSOS MORI, 2004 which indicated that 59% of 16-
34 year olds strongly support the use of renewable energy sources compared to 38% of those
aged over 60. Similarly, the research by Populus (2005) found that 80% of those aged 18 to 34
stated that arguments for wind power outweighed those against, compared to 73% of those aged
35-44 and 70% of those aged 45 and above).

Visitor Origin
Visitors from overseas tend to be more positive about wind farm developments. Case study

research and web survey for GCU indicated that overseas visitors were more positive about
developments. This finding is echoed in the NFO study in Scotland.
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Socio-economic Status of Visitors

Visitors from higher status socio-economic groups tend to be more positive about wind farm
developments. The evidence base is not conclusive about whether it is income, educational
achievement or other socio-economic factors that drive the relationship.

For example, Firestone and Kempton (2007), Lilley etc al (2009) and Ladenburg (2010) all found
that perceptions were related to income with those earning higher salaries being (on the whole)
more positive about wind turbines than those on lower incomes. However, this is not a universal
finding. Ladenberg and Dubgard (2007) found that income had no influence on tourists stated
preferences for the distance to turbines (but where there was a negative response, did affect the
amount that they were willing to pay for them to be located further away).

Interestingly, level of education (although a closely related factor) has been proven in a number
of studies (e.g. Francal and Kunc, 2011, Ladenberg and Dubgard, 2007) to have no relationship
between perceptions and attitudes. However, Ladenberg’s work in Denmark contradicts this
finding and indicates that attitudes towards offshore wind farms are associated with respondents’
income and educational level (along with gender and the frequency of their visits to a particular
area). The study indicated that people with higher levels of educational attainment tend to be
more positive about wind farm developments. (Ladenburg, 2010). This corresponds to findings of
Firestone and Kempton (2007) whose study in the US found that supporters of a proposed wind
energy development near Cape Cod tended to be younger, better educated and more likely to
own their own home (Firestone & Kempton, 2007).

A review of evidence undertaken by Devine-Wright (2007) pointed towards a positive correlation
between support for renewable energy and income, citing studies which suggest that individuals
earning in excess of £30,000 per annum, and classified within social class AB were, in comparison
to DE, more supportive of renewable energy generally and wind energy specifically (MORI Social
Research for REgenSW; 2004, cited in Devine-Wright, 2007). Similarly, the Populous survey which
explored the extent to which people are convinced by arguments for and against wind power
found that those in the DE social grouping were slightly more likely to indicate that they are
persuaded by arguments against wind power (32% compared to 27% overall).

Research relating to support for renewable energy more broadly echoes this point about the
importance of socio-economic status. 92% of those belonging to socio-group A/B1 and 89% of
those in social group C1 indicated that they supported the use of renewable energy whereas
support amongst those in C2 and D/E was 83% and 78% respectively (GFK NOP Social Research,
2009). This is echoed in the findings of the ONS public attitudes survey, where graduates are more
likely to indicate that they are fairly concerned about climate change (82% of graduates compared
to 60% of non-graduates).

Wider Views on Renewable Energy

Wider views on renewable energy and wind power are important but are difficult to use a
predictor of potential impact. One factor which does appear to have a strong relationship with
visitors’ views on and reactions to wind farm developments is their existing attitudes towards
climate change and renewable energy. For example, a study carried out in Ireland (Campey et
al., 2007) found that positive reactions to wind turbines are directly related to personal attitudes
to renewable energy.
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The Atlantic Array tourism survey (ICM, 2011) asked respondents to provide a rating for the
extent to which they support the use of renewable energy. There were some interesting
variations in visitors’ responses to questions about whether the construction of Atlantic Array
would encourage or discourage them from visiting the area in future.

Soini et al (2011) points towards negative responses to landscape features (in this case power
lines) being driven by subjective beliefs rather than objective knowledge. Wolsink (2005)
illustrates using regression analysis of survey data that there is hardly any relationship between
attitudes to wind power and developments and understanding of the technology.

Symbolic associations are important in the subjective judgements that individuals make about
objects in the landscape. This is illustrated by Francal and Kunc.

While the evidence base is not conclusive, the available research suggests that wider perceptions
held by tourists in relation to climate change and renewable energy play a role in how tourists
weigh up the positive and negative effects of wind farm developments and may influence their
reactions. This means that, even in cases where a wind farm development may have an effect on
characteristics of a tourism area that visitors value, the way that this effect is assessed by visitors
(and reflected in future behaviour) is influenced by wider views and perceptions.

This appears intuitively correct in light of research relating to the factors that drive perceptions
about wind farms which suggests that the perceived benefits and costs associated with them are
key factors influencing people’s responses (Warren et al., 2005). If this is the case then this trade
off will happen independently of an individual’s views about the effect of wind farms on scenery
i.e. some may perceive wind farms as a cost, others as a benefit but it seems feasible that the
trade-off could be influenced by wider views about renewable energy and climate change, even
where the visual impacts are viewed negatively.

Gaps in the Evidence Base

The evidence base provides some useful headline conclusions about the nature and scale of
potential impacts and the factors which might help us to predict where they are likely to occur.
However, there are a number of important gaps in the evidence base which need to be recognised
in developing the methodology underpinning this study.

The most important gap in the evidence base relates to the scope of the majority of the impact
assessments (both ex-ante and ex-post) that have been conducted to date. Much of the research
deals thoroughly with the potential effects on overall visitor numbers but the evidence base in
relation to the factors which might affect the overall value of activity is less well developed. The
literature points towards three factors being important here:

. Replacement Effects. In cases where a proportion of tourists indicate that they would
not visit as a result of the wind farm, the capacity within the local tourism economy that
this frees up (e.g. hotel rooms, restaurants etc) may be taken by those who are either not
affected or positively influenced. The size and influence of the replacement effect will
depend on the size of the catchment area, the overall level of demand in each tourism
area and the extent to which the replacement effect alters the balance between supply
and demand. The extent to which there is potential for capacity left to be taken up by
tourists who are less sensitive to the development of wind farms would depend on the
level of capacity that exists in a tourism area. This is an important gap in the evidence
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base which was highlighted in the inspectors report for the Fullabrook Down wind farm.
That is, the proportion of visitors who indicate that they would be put off from visiting an
area in surveys does not neatly translate into a reduction in the number of tourists, spend
and ultimately employment.

. Pricing Adjustments. Although some studies touch on this important source of impact,
there has been little research which explores potential pricing effects in detail. We might
expect a reduction in demand (i.e. a loss of visitors) to result in reduced prices however
the extent to which this actually occurs in reality is related to the existing balance
between supply and demand in a tourism area. For example, if replacement demand is
insufficient to maintain the current supply and demand relationship, tourist businesses
might need to compensate using a price mechanism (e.g. lowering prices if supply
outstripped demand). This effect would mean that, even where the volume of tourism
visits stayed the same, the expenditure associated with them could decrease. This effect
is not dealt with in any detail in any of the UK based studies. These studies tend to focus
on asking visitors to a particular area at a particular time what the effects on their future
behaviour might be. Although there are studies which present analysis of the likely
changes in visiting behaviour that different types of visitors (e.g. day visitors vs tourist
visitors) report (e.g. ICM, 2011), none include a full assessment of the balance between
overall demand and supply or explore the potential for price effects.

. Differences in Frequency and Duration of Visits. Many studies are conducted on the
basis of impacts materialising as a result of visitors staying away altogether. However, the
reality is that wind farms could cause a change in the duration and frequency of visits as
well as simply resulting in people staying away.

The key point here is that the existing balance between supply and demand in a tourism area
may be an important predictor of the potential impact, although this is not prominent in the
evidence that currently exists. We might expect that areas where demand for tourism services
(e.g. accommodation and leisure facilities etc) outstrips supply would be less sensitive to wind
farm developments. That is, pricing effects would be unlikely to kick in as replacement demand
would take up capacity left by any visitors who were discouraged as a result of wind farm
development. The opposite would be true in areas where supply outstrips demand —i.e. they
would be more sensitive to changes in demand, even small ones, as this would further alter the
balance between demand and supply. Seasonality of tourism in Wales is therefore an important
consideration here - balance between supply and demand fluctuates throughout the year and,
anecdotally, many tourism businesses could rely on their ability to attract out of season visitors
as a key factor in their viability.

Other important gaps in the evidence base include:

. Displacement of Tourism Activity. Although some of the large area studies indicate that
displacement can occur at a relatively local level (i.e. tourists put off by wind farm
developments may still visit Wales but choose to visit areas and attractions that are not
affected by wind farm developments). This is not particularly well evidenced or explored
and there are no metrics from the evidence that can be applied to quantify or model this
effect.

. Persistence of Impacts. A further area that is not particularly well researched is the time
over which any positive or negative effects on tourism activity might persist. There is
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some research which indicates that any negative effects might be temporary as:

> Visitors’ perceptions might change over time — research conducted into
residents’ perceptions about wind farms suggests that views become more
positive as time goes on and that residents accept the new structures in the
landscape. The same effect may be present within tourism groups, although
there is no evidence which has explored this.

> The tourism offer in affected areas may adjust - The evidence base points
towards some groups and types of tourism area being more sensitive to the effect
of wind farm developments than others. If demand from certain groups reduces,
itis possible that over time the tourism offer may adjust and adapt to attract the
type of visitors where demand remains strong (i.e. those who are not affected).
These effects have been alluded to in some studies, but not explored in detail. It
should noted that the scope for this effect could be limited in some areas by the
nature of the natural tourism resource that exists.

Wider Effects on Destination Reputation and Image. The majority of ex-ante primary
research focuses on the views and likely changes in behaviour reported by current visitors
to an area. This is largely due to the practicalities of devising a research methodology to
explore an area’s tourism market. For ex-ante survey research, the population of interest
is all potential visitors to an area, not just those currently visiting. There are concerns that
a perceived proliferation of wind farm developments, whether actual or not, could affect
the image of an area and lead to a perception that a region or location has a strong visible
wind farm presence. A wider market research approach to understanding the effect of
wind farm developments on the wider reputation of a tourism location has not been
conducted to date although the GCU study attempted this using a web based survey.

This is linked to the lack of conclusive evidence in relation to the cumulative effect of
wind farm developments. As outlined earlier, some of the research that has explored the
effect of wind farm size and layout on visitor and wider population perceptions suggests
that there may be a preference for a larger number of smaller wind farms. However, this
should not be interpreted as indicating that cumulative effects are of no concern. Firstly
these conclusions are frequently drawn based on survey research asking about
hypothetical wind farm developments (so the siting, context and extent was unknown by
respondents). Secondly, these conclusions are not drawn in the context of wider effects
on the image of a tourism location so cannot be applied in this context.

The importance of tourism routes. The effect of wind farm developments visible from
tourism routes has not been widely explored.

Cumulative effects of multiple wind farms. Although some studies suggest that visitors
may prefer multiple wind farms to a single large wind farm, this finding may be misleading
in the context of an overall assessment of potential effects in Wales.

Conclusions and Implications for the Assessment

Although there are challenges in interpreting the evidence base, we can draw some general
conclusions about the scale and nature of the potential impact of wind farm developments and
associated grid infrastructure on tourism activity. While the purpose, focus and context for
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relevant studies varies substantially, the review has highlighted a number of consistent messages.
The most important of these, in terms of the development of the impact assessment
methodology, are outlined below:

1) Interpretation of wind farms is subjective and as a result there is a great deal of variability
in tourists’ reactions to wind farm developments.

2) The majority of tourists are neutral about wind farms and do not expect their future
visiting behaviour to be affected by their presence.

3) The proportions reporting that they were more or less likely to visit as a consequence of
a wind farm development are typically small and often evenly balanced.

4) Even where visitors feel that wind turbines affect their tourism experience this does not
always translate into changes in visiting behaviour.

The weight of the evidence, together with findings of the large and comprehensive study
undertaken by GCU, suggest that we can be quite confident that, at the Wales level, effects will
be modest given the scale of development proposed in most locations. The GCU study suggests
that even where negative effects arise, these often occur in the form of displaced tourism. That
is, the small proportion of tourists who adjust their visiting behaviour in response to the presence
of wind farms are very likely to choose to visit other locations nearby, which are not affected by
wind farms. The overall net impacts across larger areas are therefore modest.

This effect does however point to the existence of localised effects, which need to be factored in
to the assessment. Even at a very local level the assessment needs to be conducted in light of the
key conclusion that the majority of tourists would not be influenced by the presence of a wind
farm. However, it also needs to draw out some of the more detailed insights that the literature
provides and reflect the possibility that there may be circumstances where, although this
conclusion would hold in a general sense, the balance between neutral, positive and negative
reactions to wind farm developments could result in a net negative effect on tourism activity.

The findings of the literature review suggest that the context for development influences three
inter-related factors: the characteristics of the development, characteristics of the tourism area
and characteristics of tourists. This points to a number of indicators which could be used to
highlight local areas where there is a risk of a net negative effect on tourism activity. The factors
and indicators are outlined in Table 5.1 below.

These findings can help us identify circumstances where there is a greater risk of wind farm
developments having negative impacts on tourism activity. There are however a number of
important points to bear in mind when applying this evidence:

. The indicators outlined in the table above have been observed or intimated from the
findings of the primary evidence base. There has not been any assessment of the causality
of these relationships so there remains the possibility that the observed relationships
could have occurred by chance or could have arisen as a result of other related factors
which influence impacts on tourism activity.

. In many cases, these conclusions have been reached based on a small number of studies.
As illustrated elsewhere in the assessment, study context is a very important variable so
findings should be applied cautiously.
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. There has not yet been a comprehensive assessment of the relative importance of these
factors in determining or explaining how impacts on tourism activity might arise. It might
therefore be difficult attach a relative weight to these factors. This could complicate the
assessment in areas where there are conflicting influences.

Table 5.1: Factors Associated with a Greater Sensitivity of Visitor Economies to Wind Farm Development

Type of Factor
Characteristics of
Development

Characteristics of
Tourism Area

Characteristics of
Tourists

Indicator

Scale of development (especially larger
scale wind farms with more than 10
turbines)

Clustering of multiple wind farms in
close proximity to main visitor hubs or
facilities (and in instances, proximity to
major routes for visitors)

Extent to which wind farms feature on
or in close to high quality landscapes

Extent to which high quality (and
previously undeveloped) landscapes
are a key feature of the visitor offer
Diversity of the tourism offer

Popularity of the tourism area, in
particular the capacity at which it
operates

The diversity of the visitors, in
particular the representation of groups
which might be more (eg olders
visitors) or less sensitive to wind farms
(eg overseas visitors or visiting for
adventure activities)

Loyalty of visitors, in terms of their
commitment to an area and repeat
visiting behaviour

Explanation

The scale of development is strongly linked to
the potential for physical presence and
visibility within the landscape (although the
nature of the topography will also be a factor)
As above

The quality of landscapes are affected by
various factors including land based uses and
existing or previous development. The impact
of wind farms will vary depending upon their
siting within the landscape and visibility.

High quality landscapes which are a key aspect
of the visitor appeal, may be more sensitive to
development.

The greater the diversity of the visitor offer
the wider the range of visitors and less the
potential sensitivity of the tourism sector to
wind farm related impacts

Areas which are popular or growing in visitor
terms, may able to adapt more readily if wind
farm development were to be a threat to the
local visitor economy

Linked to the diversity of the visitor offer. This
recognises that different types of visitors may
be more or less sensitive to wind farm
development (although some will be largely
indifferent).

Regular visitors to an area may be more
sensitive to changes in the natural
environment if they feel ownership of the
area. Again, a large number would be
indifferent.

In light of the breadth of factors which affect potential impacts, and the possibility of their
influence to be slight in some cases, the breadth of an area’s tourism offer is an important

consideration.

As the research suggests that particular groups react differently to wind farm

developments, it is feasible that effects might be lessened in areas where the tourism offer and
visitor profile is more varied. For example, one segment of an area’s tourism base may have
characteristics which suggest that a net negative effect could be likely, however this effect could
be offset by characteristics of another group which suggest a net positive effect is likely. Neither
the evidence base, nor the availability of local data is strong enough to fully reflect this effect in
the assessment. However, the breadth of the visitor base should be recognised as a factor.
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It is very important to note that only a handful of studies provide a full and detailed assessment
of all types of potential tourism impact. Some studies deal with various aspects of the effect
separately (e.g. most of the scheme specific ex-ante studies focus on effects on visitor numbers,
while a small number of academic studies look at pricing effects in isolation. The GCU study is
widely recognised as the most comprehensive assessment and presents a detailed picture of
potential impact. However, this study is of limited use in the context of this assessment given that
its overall conclusions relate to Scotland’s tourism sector as a whole — limited attention is paid to
local impacts and the circumstances under which they might arise.

Notwithstanding the difficulty applying the findings of scheme specific studies outside of the
context in which they were undertaken, the lack of attention paid to substitution, pricing and
displacement effects in these studies means that they are of limited use in building a bottom up
assessment of potential impacts.

Finally, the limitation to the evidence that exists in relation to the cumulative effects of multiple
wind farms represents a real challenge for the assessment. In our view, the evidence that exists
in this area is not conclusive and can be easily misinterpreted. In relation to the potential for
cumulative effects, the most important finding of the literature review is in relation to effects on
tourism materialising as a result of changing the character of a landscape. There is no simple
metric or indicator that can be applied to capture this — the logical extension from this conclusion
could be that a large number of small wind farms could have a substantial effect on the character
of a landscape if the visual impacts were concentrated. However, the extent to which this change
would be viewed positively or negatively (as for single wind farms) would be assessed subjectively
by individual tourists and may not necessarily result in changes in behaviour.
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Local Area Profiles

Introduction

This chapter presents the assessment of local tourism in each of the nine study areas where wind
farms are located or planned. The key objectives of the profiles are as follows:

° Establish the nature of the tourism offer, visitor market and the indicative economic
importance of tourism in each of the defined study areas using the best available tourism
datasets;

. Assess the likely sensitivity of local visitor economies to wind farm development based

on analysis of some of the key indicators identified in the framework.

The research methods applied in this section were primarily based on desk based research,
including analysis of LANDMAP, a review of local destination management plans, tourism
strategies and visitor surveys. The findings were also informed by consultations with local tourism
officers about the nature of the local tourism economy, its key assets and the characteristics of
visitors.

Estimating Volume and Value of Tourism

The estimates of tourism volume and value were based on the two visitor surveys which are
available at local authority level. These are:

° Great Britain Tourism Survey, which covers the domestic visits and expenditure of
overnight visitors from Great Britain. The data is based on three year averages, the latest
of which is 2010-2012.

. Great Britain Day Visits Survey, which includes all visits of at least three hours for
particular leisure activities, which take place in a destination outside the respondent’s
normal place of residence. The data is based on a two year average, the latest of which
is 2011-2012.

These surveys do not capture the volume and value of visitors from overseas. The local authority
area estimates therefore represent only a partial picture of total tourism activity. The key data
source available for overseas visitors, the International Passenger Survey, is not available for local
authority areas. Consequently there is no reliable and consistent method for estimating the local
value of this market which this study is able to draw on. Across Wales as a whole, overseas visitors
account for a small proportion of total visitor numbers (8%) but a significant proportion of visitor
expenditure (16%)°. However, this varies in different parts of the country. The absence of local
volume and value estimates for this part of the visitor market should be borne in mind when
interpreting the estimates in this chapter.

Since all of the study areas do not correspond with local authority boundaries, it was also
necessary to develop an apportionment methodology for estimating volume and value in the
areas most affected by wind farms. This methodology made use of the two datasets which are

10 partnership for Growth, 2013, Tourism Strategy for Wales

Page 56






6.6

6.7

6.8

available below local authority level:

. Business Register and Employment Survey: this is based on the inter-departmental
business register and is the most reliable dataset for estimating employment in lower
super output areas!! (LSOAs). Estimates are available for detailed sectors. A group of
sectors were defined as “tourism related industries” using 2007 SIC codes using DCMS’s
and ONS’s agreed definition!2. The analysis estimated tourism related employment using
a best-fit of lower super output areas in each of the study areas.

. Bedstock Surveys: Visit Wales collect detailed information at postcode level for all visitor
accommodation in Wales. Visit Wales conducted analysis of the total stock of visitor
accommodation bed spaces in each of the study areas.

The volume of tourism related employment and bedstock in each of the study areas was
calculated as a percentage of the totals for local authorities in which they are based, and used as
proxies for tourism activity (both day and overnight visitors). The percentages were applied to
the findings of the visitor surveys to provide an indicative range of estimates for the volume and
value of tourism in the study areas.

This approach has been used in the absence of localised data on the scale and importance of the
tourism economy in the local impact areas (i.e. below the local authority level). Whilst there are
clear limitations to this approach, it should be borne in mind that it is only intended as a means
of gauging the importance of the visitor economy in the vicinity of operational or proposed wind
farms. The estimates have therefore been provided as a range, and should be treated as the
best estimate of visitor activity given the data available.

Assessing Sensitivity

Each of the local area profiles are based around the indicators which were identified in Section
Five as influencing the potential sensitivity of the visitors to wind farms. The profiles look at each
of the following:

) The scale of development in the study area, distinguishing between operational,
consented and planned wind farms. This assesses the degree to which wind farms are
clustered, which could give rise to cumulative effects, and how dominant they would be
on the landscape in relation to the key visitor locations.

. The character of the landscape in which the wind farms are located, drawing upon
LANDMAP assessments.

° The key visitor assets and activities in the area, and their relation to wind farms.

. The characteristics of visitors to the study area, focusing particularly on the age of visitors,

the proportion of repeat visitors and the reasons why people visit certain locations.

) The key messages from visitor brochures for the area. This is important in illustrating

11 .SOAs are small areas, which on average have a population of around 1,500 people. They are used extensively as geographical
units in socio-economic data collection and analysis.

12 See appendix for full list of sic codes
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how areas are portrayed to visitors, and whether wind farms may be inconsistent with
the marketing of particular visitor destinations.

Each of the profiles provide a description of the area based on the above factors and concludes
with the key points for the assessment. These are used to draw conclusions about actual and
potential impact in Section Eight.

North Anglesey

Current and Planned Wind Farm Development

There are currently four onshore wind farms on Anglesey, all in close proximity in the north of
the island. Although one of these may be repowered in the next ten years (Rhyd y Groes), there
are currently no applications for wind farms (as opposed to single or multiple small turbines over
0.5MW in total) in the planning system. The largest operational wind farm is Llanbabo wind farm
(34 turbines), followed by Rhyd y Groes (24 turbines). Due to the age of these wind farms, the
turbines tend to be smaller than those currently used in modern wind farms.

Anglesey is not covered by a Tan 8 Strategic Search Area and as a consequence the island will be
remote from the largest concentrations of wind farm development, although some smaller wind
farms may be approved. The area is, however, the focus for wider energy development. Celtic
Array wind farm is a large scale offshore wind farm (2GW) being built off the north coast of
Anglesey. There are also plans to develop a new nuclear power station on the island, to replace
the existing Wylfa plant.

Figure 6-1: Current and Planned Capacity in North Anglesey
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Local Landscape

All four wind farms in Anglesey are located in an area of lowland farmland in the north of the
island. LANDMAP classes the whole area as moderate for visual landscape quality, however this
assessment is influenced by the presence of the turbines themselves. Landmap comments: “Wind
turbines form very intrusive elements, lowering integrity but raising character and rarity” 13.

The turbines are a dominant presence on the surrounding landscape: "Groups of wind turbines
dominate the landscape in the north part of Anglesey, south of the A5025 and Amlwch, to Llyn
Alaw, and west to around Mynydd Mechell”. All three wind farms are in close proximity to high
and outstanding quality areas, including the North Anglesey coast and Parys Mountain.

Figure 6-2: LANDMAP Visual and Sensory Assessment
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Scale of Visitor Economy

Tourism is an important sector for Anglesey. Business Register and Employment Survey data
shows there are around 2,400 jobs in tourism related sectors!* (12.3% of employment). There
are indications that the visitor economy has grown since most of the wind farms on the island
were established (late 1990s). Annual Business Inquiry data shows there were around 1,700 jobs
in tourism related sectors in 1998. This would represent an increase of 700 jobs (circa 40%) but

13 LANDMAP forms its overall assessment based on a number of criteria including scenic quality, integrity, character and rarity.
The assessment of integrity is based on the degree to which the area is unspoilt by large-scale development, while character
is based on the degree to which features and qualities give a clear sense of place. Rarity is based on the degree to which the
features are rare or representative locally.

14 Tourism employment is likely to be highly seasonal. The BRES estimates are based on returns completed in
September/October, so tourism employment could be higher during summer months and lower during winter.
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should be treated with caution as it draws upon two different datasets which use different
methodologies®.

The key tourism datasets show there have been around 3.2m visits per annum to Anglesey in the
last 2-3 years, with these visitors spending roughly £230m. This breaks down as follows:

. Great Britain Tourism Survey (GBTS) shows there were an average of 332,000 overnight
domestic visitors during the three year period 2010-2012, with these visitors spending
approximately £61m per annum.

. Great Britain Day Visits Survey shows there were an annual average of 2.95m day visits
to the island over the period 2011-12, with these visitors spending £168m p.a.

In order to estimate the proportion of tourism volume and value in the local impact area, the
figures above have been apportioned based on the share of tourism related employment (based
on BRES) and visitor bedspaces (based on Bedstock data). Using a best-fit of LSOAs for the study
areals, it is estimated there are around 270 jobs in tourism related sectors in the study area. This
represents 11% of total employmentl7 in the impact area and 11% of all tourism related
employment on Anglesey. Bedstock data shows there are 3,500 visitor beds in the local impact
area (with over 70% in caravans), accounting for 12.1% of bedspaces in Anglesey.

Applying these percentages to the tourism datasets gives a range of 364 to 397 thousand visitors
and £27m to £29m in visitor expenditure each year. These figures provide an indicative estimate
of the volume and value of domestic tourism in the study area. They represent a best estimate
given the data sources which are available, but should be interpreted with caution. Itis likely that
the estimates understate the number of visits from overnight visitors staying in other parts of the
island.

Table 6.1: Estimate of Volume and Value of Domestic Tourism in Study Area using Apportionment
Methodology

Isle of Anglesey Low Estimate for Study High Estimate for Study
Area Area
Visits Expenditure Visits Expenditure | Visits (000s) | Expenditure
(000s) (Em) (000s) (Em) (Em)
Day Visitors 2,950 167.9 327.5 18.6 357.0 20.3
Domestic Tourists 332 76.0 36.9 8.4 40.2 9.2
Total 3,282 243.9 364.3 27.1 397.1 29.5

Source: Calculations by Regeneris Consulting using Bedstock, BRES, GBTS and Day Visits survey
Visitor Assets

Anglesey’s Destination Management Plan (IACC, 2012) identifies the Area of Outstanding Natural
Beauty which covers almost the whole coastal area as its key visitor asset. The AONB on the

15 BRES was the successor to ABI. Both datasets are based on the interdepartmental business register but use different
methodologies and are subject to inconsistencies over time. The 1998 figure also used 2003 standard industrial classification
codes for estimating sector employment. The 2012 figure uses 2007 SIC codes but in the closest matching sectors.

16 See appendix

17 This gives a location quotient of 1.2 indicating tourism employment accounts for a greater share of employment than the
average for Wales
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northern coast is in very close proximity to Rhyd y Groes, Anglesey’s oldest onshore wind farm.

A coastal path runs around the entire island (through the AONB) and has become a popular visitor
attraction. Again, the northern part of this path runs in close proximity to onshore wind farms.
There are a number of very popular beaches on the island and opportunities for watersports.
Three of these are in the study area. Cemaes Bay is the closest to the wind farms.

In the north east of the study area there are a number of historic attractions including Point Lynas,
Porth Amlwch and Parys Mountain. Parys Mountain is in very close proximity to Trysglywyn wind
farm. Inland the scenery is described as “pleasant but unremarkable” in the DMP. One notable
attraction is Llyn Alaw reservoir which is popular for fishing. This is in very close proximity to
Llanbobo wind farm, although the site of this wind farm has poor accessibility for the public.

Figure 6-3: Visitor Assets in Anglesey Study Area
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Visitor Characteristics

There is no data available on visitor characteristics in the study area itself, however Anglesey’s
DMP highlights that the key visitor markets for the island are families mainly staying in a mix of
caravan parks and unserviced accommodation during peak season, and short-stay, higher
spending older visitors staying in higher quality accommodation.

Visitors to the island tend to be older than the Wales average, with 40% aged 55+ and 45% aged
35-54. The main reasons for Vvisiting Anglesey given by Vvisitors were the
scenery/landscape/countryside (61%), the coast (61%), enjoyment of a previous leisure visit
(52%), the peace and quiet (42%), convenience/ease of access (37%) and outdoor activities (37%).

Marketing and Promotion

Tourism marketing for Anglesey highlights the range of coastal and outdoor activities available
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on the island and the coastal landscapes. There are very few inland, scenic landscapes included
in visitor brochures, reflecting Anglesey’s highly scenic, coastal areas.

Figure 6-4: Images from Marketing Brochures for Anglesey

WWW.Croesomon.co.uk
www.visitanglesey.co.uk

Source: Images from Visit Anglesey brochure and website

Key Points for Assessment

. Anglesey has a number of large, well-established wind farms in close proximity in the
north of theisland. These are relatively clustered in one area and dominate the landscape
in this particular area of lowland farmland. The Island is not in a TANS8 strategic search
area and there are not current proposals for further large scale development (although
there are multiple proposals for smaller single turbines).

. Tourism is an important sector in the north of the island (the study area), accounting for
around a tenth total employment locally. However, the study area only accounts for a
small percentage of Anglesey’s tourism employment and visitor accommodation. The key
tourism locations on the Island are remoter from these wind farms.

. The Anglesey coast is the key visitor asset. Some wind farms such as Rhyd y Groes are
visible from the AONB and coastal path which may deter some visitors with negative
views toward turbines. However, these turbines are small (31m) and are unlikely to be
visually dominant (although there is a proposal to repower this particular scheme with
larger turbines). The landscape in which the turbines are located, where they are visually
dominant, is not considered to be of high scenic value and in its own right has limited
visitor appeal.

. Anglesey has a diverse offer which includes watersports, beaches and historic attractions.
The island attracts a diverse mix of visitors, families and older visitors dominate. Whilst
the available data is limited, the older visitors are more likely to visit for the scenery and
tranquillity. Research indicates that these visitors may be more sensitive to wind farm
development and may avoid those parts of the island in closer proximity to the wind
farms.
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. If some of these visitors were deterred from visiting the north of the Island as a
consequence of the wind farms, there is a low likelihood of them ceasing to visit the Island
at all. Also, given the diversity of the visitor market, there is a good potential to replace
those small number of visitors deterred from visiting the north part of the island.

North Ceredigion

Current and Planned Wind Farm Development

6.24  The northern part of the district is covered by a Strategic Search Area meaning it could be a focus
for future development. There are currently four operational wind farms, the largest of which
includes 39 turbines (Cefn Croes). The district as a whole currently accounts for around 16% of
Wales’s total onshore installed generating capacity. There are currently no planning applications
for major wind farms in Ceredigion.

6.25 The wind farms are spread out over a wide area. Whilst it is possible that two wind farms could
be seen in the same view, they would be at a considerable distance and would be likely to include
Rheidol wind farm, the smallest of the four developments with only eight turbines at 30m.

Figure 6-5: Current and Potential Capacity of Wind Farms in North Ceredigion
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Local Landscape

Ceredigion’s wind farms are located in predominantly remote, wild and expansive landscape in
the north of the County. Three of the wind farms are located in areas where the landscape is
assessed as outstanding or high quality, although the LANDMAP assessments for the two
outstanding areas were carried out prior to the installation of the turbines. These assessments
note the local landscape as a reason for visiting the area: “panoramic views.... are available from
footpaths and roads through the area... (the) area is popular in places for visitors and this indicates
its value”.

The introduction of two wind farms in these areas following the completion of the Landmap
assessment (Rheidol and Cefn Croes) will have to some extent detracted from the landscape
character of the area.

The assessments for the other two areas were carried out when the wind farms had been
installed. These note that the wind farms have detracted from the character of the area, however
the assessments also note other factors which have contributed to the overall assessment, such
as plantations and hedgerow deterioration.

Figure 6-6: LANDMAP Visual and Sensory Assessment
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Scale of Visitor Economy

Tourism is a key sector in the study area. BRES shows there are around 540 jobs in tourism related
sectors in the study area which represents 22% of employment. Over 300 of these jobs are in the
LSOAs on the coast, reflecting the presence of coastal resorts north of Aberystwyth. There is far
less employment in tourism related sectors inland. These 540 jobs account for 17% of tourism
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related employment in Ceredigion, but does not include some of the highest concentrations in
coastal resorts such as New Quay and Aberaeron. Bedstock data shows a total of 6,100 bed
spaces, accounting for 19% of all visitor accommodation in Ceredigion.

Table 6.2: Total Visitor Bedspaces and Tourism Employment

Bedspaces Employment
North Ceredigion Study Area 6,100 540
Ceredigion LA 32,800 3,200
Percentage in study area 18.5% 16.9%

Source: BRES and Bedstock data (Visit Wales)

Applying this to the tourism datasets provides a range of 663 to 725 thousand visitors per annum
and £29m to £32m in visitor expenditure — that is, a little less than a fifth of Ceredigion’s overall
visitor economy. As described above, this only provides an indicative estimate of the tourism
volume and value in the study area, using the datasets which are available, and it doesn’t capture
the interrelationships between the study area and the rest of Ceredigion and the wider area.

Table 6.3: Estimated Volume and Value of Domestic Tourism in North Ceredigion Study Area

Local Authorities Low Estimate for Study High Estimate for Study Area
Area
Visits Expenditure |Visits Expenditure Visits Expenditure (Em)
(000s) (Em) (000s) (Em) (000s)
Day Visitors 3,580 84.7 605.0 14.3 662.3 15.7
Domestic Tourists | 340 88.0 57.5 14.9 62.9 16.3
Total 3,920 172.7 662.5 29.2 725.2 31.9

Calculations by Regeneris Consulting using Bedstock, BRES, GB Day Visits Survey and GBTS

There is little data available on occupancy, however the Tourism Strategy notes that tourism is
highly seasonal in the district and a large proportion of business is turned away during the
summer months. Occupancy is lower in the shoulder months and out of season.

Visitor Assets

Ceredigion’s Tourism and Visitor Economy Strategy (CCC, 2011) identifies the coastal path, coastal
resorts and beaches as the primary attractions for Ceredigion, however these are all largely
remote from the wind farms and are unlikely to be directly affected.

Within the study area itself, the key visitor assets which could be affected by the wind farms are
the dramatic upland areas of the Cambrian Mountains which are in close proximity to Cefn Croes,
the largest of the local wind farms. The Cambrian Mountains are the subject of a new initiative
to promote them actively as a tourist destination. This area is already popular for walking, cycling
and nature watching.

Attractive river valleys include the Aeron, Ystwyth, Rheidol and Dyfi, which are all popular walking
routes. Walkers on the Rheidol river valley routes will be able to see Rheidol wind farm, while
walkers in the northern part of the Aeron valley may encounter Llanwyryfon which lies next to
Llyn Eiddwen, a lake and nature reserve. It is noted, however, that large areas of these valleys
contain dense woodland which would mean wind farms are not visible for long stretches.

The visitor strategy also notes Ceredigion is popular with anglers, both for sea-fishing and river-
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fishing. However, most activity will be unaffected by wind farms as it is located in coastal areas
or on the Teifi to the south.

Cycling is also identified as an emerging strength. Road cycling routes from Aberystwyth to
Shrewsbury (A44) run in close proximity to Rheidol wind farm, while Cefn Croes is also likely to
be visible. A number of national cycle routes run north south through the area, with views over
a number of the wind farms.

Figure 6-7: Visitor Assets in North Ceredigion
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Visitor Characteristics

Ceredigion’s Tourism Strategy notes that visitors to the County have a similar age profile to the
Wales average, being older on average. The largest group of visitors are Empty Nesters (i.e. older
people with grown up or no children) accounting for 48% of visitors. The next largest groups are
Families (22%), followed by Older Independents (20%). The smallest group are Young
Independents who account for 10% overall, in part reflecting the poorer accessibility and rural
character of the area.

The poor accessibility and small catchment area of Ceredigion means that it attracts a lower
proportion of day visitors as a percentage of all visitors (21%) compared with Wales as a whole
(37%). About 35% of visitors are from Wales, 60% from the rest of the UK and 5% from overseas.

The main reasons for choosing to visit given by visitors to Ceredigion were the scenery/landscape,
countryside and the coast.
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Marketing and Promotion

The visitor brochures for Ceredigion reflects the relatively narrow basis of the County’s visitor
offer and highlights, among others, its beaches, river valleys and upland, unspoiled landscapes.

Figure 6-8: Marketing and Promotional Brochures for Ceredigion
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Key points for assessment

. North Ceredigion has a number of large, well established wind farms. However these are
not clustered in the landscape and it is highly unlikely that there is potential for significant
cumulative effects on views or the enjoyment of the countryside. Two of the wind farms
are, however, located in highly scenic areas of the Cambrian Mountains. No additional
wind farms are currently in the planning system.

. The wind farms are remote from many of the main visitor attractions of Ceredigion,
including the main coastal resorts. This is reflected in the low level of estimated visitor
expenditure in the study area — around a fifth of the total for Ceredigion.

. In tourism terms, the most sensitive area is, on balance, around the Cefn Croes wind farm,
in the Cambrian Mountains. However, there is very little visitor accommodation in close
proximity to this wind farm and tourism activity is low. There is the potential for some
visitors to be discouraged from visiting the area, but this is likely to be limited and there
is plenty of opportunity for these visitors to find similar unaffected countryside in other
parts of the Cambrian Mountains.

. The majority of tourist visits to the Cefn Croes area are likely to occur in summer and
shoulder months when there is little capacity in visitor accommodation in Ceredigion as
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a whole'®. There is some potential for replacement demand if any visitors were deterred
from visiting the wind farms.

. The research has not identified any evidence to suggest that the existing wind farms have
impacted negatively on the tourism economy, either in the study area or the wider
Ceredigion area. However, it should be noted that the area has not been the focus of a
more detailed case study.

Carmarthenshire

Current and Planned Wind Farm Development

6.41 There are four operational wind farms in Carmarthenshire, however these are all relatively small.
The largest is Parc-Cynog in the south of the County with 16 turbines19. There is a much larger
wind farm of 28 turbines with planning permission in Brechfa Forest West. There is also a
planning application submitted for a smaller wind farm of 12 turbines in Brechfa Forest East.

6.42  If both of the Brechfa Forest wind farms were developed, there would be a cluster of three wind
farms in this area. Other than this, Carmarthenshire’s wind farms are spread out over a wide
area, and itis considered unlikely that there would be cumulative effects on the landscape beyond
Brechfa Forest.

Figure 6-9: Current and Potential Installed Capacity in Carmarthenshire Impact Area
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Future installed capacity assumes all wind farm developments in planning are approved.

18 There is no data available for the area around Cefn Croes itself,

19 This includes the original Parc Cynog wind farm and the subsequent extension
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There is one other wind farm in the south-east of Carmarthenshire (Mynydd y Betws), however
this is in close proximity to other wind farms in Swansea and Neath Port Talbot. It has therefore
been included in the South Wales Valleys study area.

Local Landscape

Of the four operational wind farms, three are assessed by LANDMAP as being in high landscape
quality areas. In some cases, the wind turbines are observed to contribute to the overall
assessment as they provide additional interest and novelty in an area that has very few wind
turbines: “there are very few landscapes in the county that currently support wind turbines, so
while the scenic quality of the area is considered to be moderate, it scores high for rarity and
character”. Judgements such as these are highly subjective, however they contribute to the
overall impression that the size and distribution of wind farms mean that they do not have a
significant presence in large areas of Carmarthenshire. This may of course change as more wind
farms are developed.

The areas which are likely to be the focus for future development (around Brechfa Forest) are
also assessed as being high landscape quality, although these areas are a mix of farmland and
woodland. The LANDMAP assessment notes the possible threat to the landscape integrity of the
area from proposed wind farms. However, large numbers of turbines may not be visible in some
areas because of forest cover.

Figure 6-10: LANDMAP Visual and Sensory Assessment for Carmarthenshire
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Scale of Visitor Economy

Tourism is a relatively important sector in the study area. BRES shows there are around 580 jobs
in tourism related sectors representing 14% of total employment (compared to a Wales average
of 9%). These 580 jobs represent 13% of tourism related employment in Carmarthenshire.

Bedstock data shows 6,100 visitor bedspaces representing 34.7% of the stock in Carmarthenshire.
The high percentage reflects the inclusion of a large area of the Carmarthenshire coast within the
study area, where there is a large concentration of visitor accommodation (including Amroth).

Table 6.4: Employment in Tourism Related Sectors and Visitor Bedspaces, 2012
Carmarthenshire Carmarthenshire Percentage in Study Area
Study Area LA
Jobs in tourism related sectors 580 4,520 12.8%
Bedspaces 6,100 17,600 34.7%
Source: BRES, Bedstock (Visit Wales)

Applying these percentages for the study area to the tourism datasets gives a wide range of
708,000 to 1.9m visits per annum and £23m to £62m in visitor expenditure. The higher end of
this range is driven by the area to the south. However a large amount of the visitor expenditure
would be likely to occur outside the study area in places like Saundersfoot and Tenby.

Table 6.5: Estimated Volume and Value of Domestic Tourism in Carmarthenshire Study Area
Local Authorities Low Estimate for Study Area | High Estimate for Study Area

Visits Expenditure |Visits Expenditure Visits Expenditure (£m)
(000s) (Em) (000s) (Em) (000s)
Day Visitors 5,280 115 678 15 1,830 40
Domestic Tourists 239 65 31 8 83 23
Total 5,519 180 708 23 1,913 62

Calculations by Regeneris Consulting
Visitor Assets

Carmarthenshire does not have a current tourism strategy, however the County’s natural
environment and cultural heritage are identified as the key visitor assets in the Unitary
Development Plan (Carmarthenshire County Council, 2006). In particular, the Carmarthenshire
coastline and beaches are popular visitor attractions and have protected status as special areas
of conservation and sites of scientific interest. Parc Cynog is the only wind farm which might be
encountered by walkers and other visitors to this particular area.

Carmarthenshire’s most open landscapes are located in the western area of the Brecon Beacons
National Park. These areas are remote from existing wind farm development. The proposed wind
farms may be visible from these areas, however this would be at a considerable distance.

The key visitor asset within the study area is the southern area of the Cambrian Mountains,
including Brechfa Forest and Llanwni Mountain. These areas are all classed as public forests or
other statutory access land and are relatively popular with walkers, horse riders and mountain
bikers. Although turbines may not be visible across a wide area due to forest cover, it is possible
that there would be some disruption to public access in these areas during the construction of
Brechfa Forest West wind farm (although it is normal for a mitigation strategy to be put in place
to minimise this, if it were a significant issue).
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Other special landscape areas in Carmarthenshire include the Towy and Cothi Valley. These are
largely remote from wind farm development, although may be visible from a distance in some
areas.

Figure 6-11: Visitor Assets in Carmarthenshire Study Area
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Visitor Characteristics

There is very little information available about the characteristics of visitors to Carmarthenshire.
The only visitor surveys available were carried out in East Carmarthenshire (Strategic Marketing,
2013) which has limited wind farm development. In keeping with many rural areas of Wales, this
area has an older profile of visitors (51% are aged over 55) which is likely to be the case for the
large parts of rural Carmarthenshire. However, we would expect the coastal areas to be popular
with a much broader range of visitors, especially families and to some extent younger
independent visitors.

Marketing and Promotion

The visitor brochures for Carmarthenshire highlights outdoor activities, unspoiled landscapes and
attractive beaches as the key elements of the visitor offer. However, the unspoiled, open
landscapes featured in the marketing material are from the Brecon Beacons which are largely
remote from wind farm development. Brechfa Forest is marketed as a key destination for
mountain biking and walking.
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Figure 6-12: Images used in Marketing and Promotional Brochures for Carmarthenshire
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Source: Visit Carmarthenshire
Key Points

. Most of Carmarthenshire’s operational wind farms are relatively small in size and
distributed over a wide area. As such, there is limited potential for cumulative landscape
effects. They are not considered to be a dominant presence on Carmarthenshire’s
landscapes and would be highly unlikely to deter visitors.

. The largest existing wind farm, Parc-Cynog, is located in an area where the mix of visitors
who are, on balance, likely to be less sensitive to the presence of the wind farm.

. The development of future wind farms around Brechfa Forest could create a cluster of
turbines which could form a more significant intrusion on the landscape. However, much
of the development area is forested, which will reduce the intrusion from the wind farms
on the landscape.

. There is little known about the characteristics of visitors to the areas affected. Surveys
in East Carmarthenshire showed the area attracted older visitors, who on average tend
to be more sensitive to wind farm development. However, the area most affected by the
future development is popular with mountain bikers. The South Wales Valleys profile
(below) shows that similar locations (Afan Valley Park) tend to attract visitors who may
be less sensitive to wind farm development. If there is the potential for disruption to
walking and mountain biking routes during construction, this should be mitigated and
short term.
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Powys North
Key Statistics

Powys North comprises four operational wind farms. The largest of these is Carno wind farm,
which comprises 112 turbines in total (half of these were installed in 1996 with the other half
installed in 2009). Cemmaes wind farm is another well-established but smaller wind farm
comprising 30 turbines. Current operational wind farm schemes account for around 16% of the
total installed capacity in Wales.

There are a further five applications for potential future wind farms in the planning system. This
includes an application for 150 turbines at Carnedd Wen and 69 at Llanbrynmair which would be
adjacent to each other and cover an area of 45 sq km. If all of these proposed schemes were to
go ahead, they would account for 23% of the total installed capacity within Wales. These schemes
are currently the focus of a conjoined public inquiry.

The Powys North study area also includes additional infrastructure which would connect the wind
farms located in Mid Wales to the National Grid. Part of this infrastructure would be buried
underground, however large sections of it would be exported through overhead pylons linking to
a substation in Shropshire.

Figure 6-13: Current and Potential Installed Capacity in Powys North

South Coast Urban
Pembrokeshire
Anglesey

Ceredigion

North Wales

I

|

H

1]
Carmarthenshire [

L

[

< Powys North - >

South Wales Valleys _

100 200 300 400 500 600 700

[=]

MW

m Operational Under/awaiting construction In Planning

Source: DECC
Note: Future capacity assumes all wind farm developments in planning receive approval
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Local Landscape

The Powys North study area is a remote and sparsely populated area of Mid-Wales with very few
significant settlements (Newtown and Llanidloes are the closest). The landscape includes a mix
of open, upland moorland and heaths. However, there are also a number of extensive conifer
plantations which alter the landscape in some areas and may detract from the area’s appeal in
terms of its landscape quality and to some extent as a visitor destination.

Both Carno and Cemmaes were operational at the time of the latest LANDMAP assessment and
influenced the overall assessment, albeit with different results:

. The landscape in which Carno is located was assessed as moderate, with the assessor
noting “Upland moorland that suffers from some degradation due to the extensive
forestry adjacent to the south and extensive wind farm development”.

. The landscape surrounding Cemmaes was assessed as high, with the assessor noting that
the wind farm had enhanced the landscape: “Wind turbines provide a contrasting visual
experience and overall focus for the surrounding area that does not necessarily degrade
or detract from the aesthetic quality - rather it complements it and provides for a unique
experience.”

In the case of potential future developments, the local landscape in which Llanbrynmair and
Carnedd Wen are located is assessed as poor. The justification for this assessment is that “large
scale coniferous afforestation blankets the subtleties of the underlying landform and produces
intrusive conifer fringes and harsh plantation edges into an otherwise open expanse of upland
moorland and grazing”. The assessment also notes that there is little or no public access in this
area of upland.

A feature of the proposed Carnedd Wen scheme is an environmental scheme which would
remove much of the forestry plantation and restore the moorland habitat. This has the potential
to significantly improve the landscape quality, wildlife habitats and the setting of the Glyndwr’s
Way (a long distance national walking trail).

One of the other proposed wind farms (Esgair Cnwoen) is also located in landscapes which are
altered by conifer plantations. This contributes to an overall assessment of moderate, while
Tyrgwynt wind farm is assessed as high quality due to its patchwork upland grazing.
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Figure 6-14: LANDMAP Visual and Sensory Assessment for North Powys Study Area
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Scale of Visitor Economy

6.63  Although tourism is limited in the study area, it is nevertheless an important source of
employment in this part of Powys. In total there are around 250 jobs in tourism related sectors
in the best-fit LSOAs, accounting for around a quarter (24%) of employment. These jobs only
account for a very small share of tourism related employment in Powys as a whole. The largest
concentrations lie in the Brecon Beacons National Park to the south and to a lesser extent some
of the market and spa towns.

6.64 There are approximately 1,100 bedspaces in visitor accommodation, comprising a mix of
caravans, serviced accommodation and self-catering. This represents a little less than 3% of the
bedstock in Powys.

6.65 These low percentages partly reflect the size of Powys which is Wales’s largest county, and that
this area is not a well established and popular tourism location compared to other parts of the
County. However the high share of employment in tourism related sectors shows that this is still
a valued sector for the local area.

Table 6.6: Tourism related Employment and Visitor Bedspaces, 2012

North Powys Study Area Powys LA Percentage in Study
Area
Jobs in tourism related sectors 250 5,300 4.7%
Bedspaces 1,100 40,400 2.7%

Source: BRES and Bedstock (Visit Wales)
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Applying these percentages to the visitor surveys shows a range of 176 to 305 thousand visitors
and £8m to £14m in visitor expenditure in a typical year (less than 5% of the total visitor economy
for Powys as a whole). This is a low figure for volume and value, but is still likely to represent an
important source of income in an area with a very narrow economic base.

Table 6.7: Estimated Volume and Value of Domestic Tourism in North Powys Study Area

Powys Low Estimate High Estimate
Visits Expenditure | Visits Expenditure |Visits Expenditure
(000s) (Em) (000s) (Em) (000s) (Em)
Day Visitors 6,140 222 167 6 290 10
Domestic Tourists 334 84 9 2 16 4
Total 6,474 306 176 8 305 14

Calculations by Regeneris Consulting
Visitor Assets

The Mid Wales Tourism Strategy (TPMW, 2011) recognises the natural environment as Powys’s
key visitor asset. The County has unspoiled landscapes in mountain ranges in the south (Brecon
Beacons), the north (Berwyn Mountains) and the west (Cambrian Mountains). The North Powys
study area takes in part of these mountain ranges and also includes part of Snowdonia National
Park. Although no existing or proposed wind farms are located in Snowdonia, Cemmaes wind
farm can be seen from some locations on the south eastern boundary (as would Carnedd Wen,
if it was developed).

The study area also takes in more gentle areas of Montgomeryshire to the east. These areas are
less dramatic and the relatively low levels of visitor accommodation in the area implies that they
have less visitor appeal than other parts of Mid Wales. However they still attract visitors for the
isolation and remoteness offered by the area. Large areas of this part of Powys are designated
as open country or other statutory access, providing opportunities for walking, cycling and wildlife
watching. It is in this area where National Grid have proposed to install overhead pylons to
connect the wind farms to a substation in Shropshire.

A National Trail (Glyndwr’s Way) passes through the south of the study area, from where Carno
wind farm is already visible. The trail then passes directly through the proposed site for Carnedd
Wen and Llanbrynmair, where walkers would pass in close proximity to the turbines. The pylons
from the grid infrastructure would not cross the National Trail. This section of the grid connection
would be underground which would minimise intrusiveness for walkers in this area. It is likely,
however, that the pylons would still be visible from some parts of the trail.

The scale of development in this area (for the grid infrastructure and the pylons) could cause
disruption during construction through closure of pathways, traffic and noise, however we would
expect for this to be considered and minimised through the planning process if it were a
significant issue.

Llyn Clywedog reservoir is located in the south of the study area. This is popular with walkers,
anglers and wildlife watchers (buzzards and red kites are common in the area).

The A470, which is a busy tourist route for visitors travelling north-south, passes through the
centre of the clusters of wind farms. Carno and Cemmaes wind farms are both visible to motorists
and cyclists on this route, although neither come in very close proximity (around 2km at the
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closest point). The two large proposed wind farms, Llanbrynmair and Carnedd Wen would also
be likely to be visible from this road and would be in much closer proximity than the existing wind
farms.

The minor roads across the moorland here are used partly for the access they offer to remote
countryside, but also for an attractive driving experience. Drivers on these roads would also be
likely to encounter wind farms. In some areas this would be at close quarters.

Figure 6-15: Visitor Assets in North Powys
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Visitor Characteristics

The 2011 Mid Wales Tourism Survey (TPMW 2011b) shows that Powys typically attracts older
visitors. Half of the visitors surveyed were “empty nesters” aged 55 or above. A further 22%
were families while only 10% were “young independents”.

Over 80% of visitors to Powys were day visitors and only 5% of all visitors were from overseas.
The survey also showed that visitors to Powys tend to be very loyal, with one in ten visitors to
Powys being a repeat visitor.

It should be noted that this survey was for the whole of Powys which covers a very large area. No
survey evidence was available for the North Powys study area itself. However, given that a large
number of visitors visit the area for its remoteness, older visitors and couples may be a dominant
market here too (as opposed to families and younger groups).

Marketing and Promotion Brochures

The visitor brochures for Powys place an emphasis on open country, unspoiled landscapes and
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activity orientated holidays. It relies heavily on its relatively unspoilt high quality landscape,
especially the Brecon Beacons which are remote from operational or proposed wind farms.

Figure 6-16: Images from Marketing Brochures for Powys
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Key points for assessment

. Tourism volume and value in the North Powys study area is low, accounting for less than
around 5% of the total for Powys. Despite this, tourism is still a very important sector
locally given the narrow economic base, accounting for around a quarter of all
employment. The local economy would therefore be sensitive to any potential changes
in tourism activity.

. There is already a number of wind farm developments in the area, however this would
increase significantly if most or all of the currently planned wind farms were approved.
Wind turbines would be a dominant feature on the landscape in a number of extensive
areas within the study area (although in some instances this is lessened by development
occurring within or in close proximity to forestry plantations) and would come in to close
proximity to a number of important visitor assets (eg Glyndwr’s Way). However, the
proposed Carnedd Wen scheme would enhance the quality of the local landscape and
setting of Glyndwr’s Way through the restoration of the natural moorlands and wildlife
habitats.

. There is also new grid infrastructure proposed for the area, which would include pylons
and underground lines. Evidence indicates that visitor perceptions of electricity pylons
are more negative than wind turbines. The current proposals for an additional export
route will, however, keep the pylons away from some of the key visitor assets in the area
(such as Glyndwr’s Way).
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. The area has fewer visitor assets than the more popular visitor areas in surrounding parts
of Powys and Snowdonia, but appears to attract visitors for its relative tranquillity and
remoteness. Visitors also tend to be older and more likely to be repeat visitors.

. The area has a relatively narrow visitor offer. Walking, wildlife watching and cycling are
all popular activities, as well as general relaxation. However, the area is not as established
as other neighbouring areas for these activities.

. Although the literature points to small changes in visitor behaviour as a result of wind
farm development, the points above would indicate that this area’s visitor economy is
potentially more sensitive to wind farm development than other parts of Wales.

South Wales Valleys
Current and Planned Wind Farm Development

The South Wales Valleys impact area, covering large parts of Neath Port Talbot (NPT) and
Rhondda Cynon Taff (RCT) as well as smaller parts of a number of other districts, has been the
location of a number of wind farm developments. There are also a large number of consented
wind farms and schemes seeking planning permission, mostly located in NPT and RCT.

Wind farm databases show there are around nine wind farms in total in the study area. It may be
difficult for observers to distinguish these wind farms as many of them are extensions to existing
schemes or are in very close proximity to each other (Mynydd Portref and Taff Ely for example).

To date there have been 102 turbines installed, with a generating capacity of around 170MW.
This accounts for nearly a third of total installed capacity in Wales, making this currently the
largest study area in terms of installed energy capacity.

The current largest concentration of turbines is the cluster of Mynydd Portref and Taff Ely in RCT,
with a little over 30 turbines. However, this will be surpassed by Pen y Cymmoed, a development
of 76 turbines which will be in close proximity to the existing Ffynnon Oer development (16
turbines) and the consented Maerdy and Mynydd Bwllfa developments. This will create a
significant cluster in the forested area covering the NPT/RCT border.
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Figure 6-17: Current and Potential Future Capacity in South Wales Valleys
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Local Landscape

The only parts of the study area assessed as outstanding by LANDMAP’s visual sensory
assessment are to the north in the Brecon Beacons national park. In some places these are within
3km of an existing wind farm. A large number of the wind farms are, however, in areas assessed
as high quality.

Table 6.8: LANDMAP Visual and Sensory Assessments for South Wales Valleys Wind Farms

Operational Under/awaiting In Planning Total
construction
High 6 4 2 12
Moderate 3 3 6 12
Low 0 0 1 1

Source: LANDMAP

Despite having quite a high population density overall most of the settlements are located in the
valleys, while wind farms are located in upland areas. In many places, the landscapes retain a
feeling of tranquillity despite close proximity to towns and villages.

In other locations, such as in the north west of the study area, around the Mynydd y Betws wind
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farm, the landscape has retained a sense of wilderness and isolation. The LANDMAP assessment
was conducted prior to the installation of the turbines, and it is possible that the wind farm may
have detracted from the “unspoilt” character of the area.

Some of the other key wind farm locations are in much closer proximity to settlements. The
Landmap assessment concludes that the cluster around Taff Ely detracts from the integrity (or
“unspoiltness”) of the area, but enhances the character and sense of place which contributes to
the overall assessment of high landscape quality.

The major focus for future development is the area around the existing Ffynnon Oer wind farm
and consented Pen y Cymmoed development. This area is heavily forested and is assessed as
moderate by LANDMAP. On scenic quality, the assessment notes that the trees on the valley
sides give drama, but “in many areas the abrupt forest edge sits uncomfortably with the
surrounding open landscape... Cleared areas of forest are unsightly”.

Figure 6-18: LANDMAP Visual and Sensory Assessment
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Scale of Visitor Economy

BRES shows there are around 10,700 people employed in tourism related sectors in the study
area, representing 36% of all tourism related employment in the eight local authority areas
covered. Bedstock data shows there are a total of 6,200 bedspaces in the study area which
represents only 9% of all bedspaces in the local authority areas.

This provides a wide range for the estimate of tourism volume and value which is located in the
study area. Itis likely that the figure is closer to the lower estimate from the bedstock data. This
is because a large proportion of the tourism related employment is in food and beverage sectors.
Given that the study area covers a very densely populated area of Wales, it is likely that a large
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proportion of the jobs are driven by demand from locals as opposed to visitors.

Table 6.9: Visitor Accommodation and Employment in Tourism Related Sectors

Bedspaces Employment
Valleys Study Area 6,200 10,700
Local Authorities 67,600 30,000
Percentage in study area 9% 36%

Source: BRES and Bedstock (Visit Wales)

Applying this to the tourism datasets provides a range of 2.6m to 10.1m visitors per annum and
£88m to £342m in visitor expenditure. As described above, the true values are likely to be
towards the lower end of this scale.

Table 6.10: Estimated Volume and Value of Tourism in South Wales Valleys Study Area

Local Authorities Low Estimate for Study Area | High Estimate for Study Area
Visits Expenditure |Visits (m) |Expenditure Visits (m) |Expenditure (Em)

(m) (Em) (Em)
Day Visitors 27.5 725.7 2.5 66.9 9.8 258.8
Domestic Tourists 0.7 234.0 0.1 21.6 0.3 83.5
Total 28.2 959.7 2.6 88.5 10.1 342.3

Calculations by Regeneris Consulting
Visitor Assets

The South Wales Valleys study area is not as well established as a tourism location as many of the
other study areas. It is however, recognised as a growth area, with both Neath Port Talbot and
Rhondda Cynon Taff adopting tourism strategies in order to increase the contribution of the
sector to the local economy. It also has distinctive assets which differentiate the visitor offer from
many other parts of Wales. Mountain biking is identified as a particular asset in Neath Port
Talbot’s tourism strategy (NPT, 2011) as it is home to Afan Forest Park which contains mountain
biking trails with an international reputation. RCT’s tourism strategy (RCT, 2007) also identifies
cycling and mountain biking as growth areas as it contains the Celtic Trail, part of the National
Cycle Network. Many of the key cycling destinations are in very close proximity to the area which
will see considerable wind farm development in coming years.

Walking and other outdoor activities are a key part of the offer in the Brecon Beacons which
occupies the northern part of the study area. Walkers here are likely to encounter views of
Maesgwyn and Mynydd y Betws wind farms. To the south, there are large upland areas, which
include open moorland and dense forestry. There are walking routes throughout this area and
large areas of open country which offer people the right to roam across the countryside, with
many of these areas containing planned or operational wind farms. Many of the walks are
densely forested which would restrict views of turbines in large sections.

There is a question over the degree to which this area is an established walking location for
tourists compared to other areas of Wales. Both NPT and RCT’s strategies identify walking as a
growth market, however a large proportion of the walkers in the areas affected by wind farms
are likely to be local. RCT’s tourism strategy notes that the countryside product is “not fully
developed for tourism”.
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Culture and industrial heritage are other key assets, although more so in RCT than NPT. RCT’s
strategy identifies industrial heritage as an asset and the opportunity to develop niche markets
such as genealogy. Rhondda Heritage Park and Cynon Valley Museum and Gallery are both
relevant attractions which each attract around 50,000 visitors per annum.

In the south of the study area, Aberavon beach is a popular location for surfing. There are a
number of small, planned wind farms in close proximity. These are mostly located in, or very
close to, built up and industrial areas so would not be expected to detract from the scenery.
Margam Country Park is close to this cluster, and it may be possible to see turbines from parts of
the estate.

The Rhigos Road is a popular route for scenic drives and bike rides and this dissects a number of
the wind farm developments. The turbines on some parts of this drive are already clearly visible,
and some of the largest consented wind farms will also be located in close proximity to this road.

Figure 6-19: Visitor Assets in South Wales Valleys Study Area
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Visitor Characteristics

The area attracts a high proportion of day visitors. The respective tourism strategies suggest 60%
of visits to NPT were day visitors and 40% in RCT. The data from the Day Visits survey and GBTS
suggest that the proportions are substantially higher than this (around 99%) but this is likely to
reflect differences in the way the surveys were conducted. The high proportion of day visits reflect
the accessibility of this area and the large population within driving distance. It also reflects its
own poorly developed holiday offer and its proximity to established holiday destinations such as
the Gower and Brecon Beacons.

NPT’s tourism strategy notes that the district attracts a younger visitor mix - 30% are aged 16-
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24 compared to 20% across Wales. In Afan Forest Park, 51% of visitors are aged 35-59 which
reflects the popularity of mountain biking for this demographic. RCT’s strategy does not provide
information on the average age of visitors.

Marketing and Promotion Brochures

Although unspoiled, open landscapes do feature in some of the marketing brochures for RCT, in
general both areas highlight the diversity of the offer, including industrial heritage, mountain
biking and other outdoor activities.

Figure 6-20: Marketing and Promotional Brochures for South Wales Valleys
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Key Points for Assessment

. There are a number of existing wind farm developments in this study area and a number
of additional major schemes which have been consented. Although these wind farms are
spread out over a wide area, there will be a very large concentration of turbines in the
central area around Afan Forest Park (NPT’s key visitor asset), the border of NPT and RCT
and in the south of RCT.

. These wind farms will be relatively dominant features on the landscape in some parts of
this area, particularly where landscapes are open and unspoiled in the north west of the
study area. However, large areas are forested (including major forestry plantations)
which would limit visibility for tourists in some of these areas. Many of the wind farms
are also close to existing developed and former industrial areas which will limit their
impact on the quality of landscapes and their attractiveness to visitors.

° The area has a diverse offer which includes walking, adventure sports, mountain biking,
heritage, beaches and surfing. Many of these markets are not likely to be sensitive to
wind farm development which increases the potential for substitution of visitors if some
visitors are deterred.
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. Surrounding areas in the Gower and Brecon Beacons National Park are more established
as areas of high scenic value and walking destinations. Although the study area does
attract people for walking and upland landscapes, many of these are likely to be locals or
day visitors from surrounding areas who spend less while visiting the area.

South Coast Urban Area

Current and Planned Wind Farm Development

6.99  This study area comprises four small wind farm developments, predominantly in built up areas of
Cardiff, Newport and Monmouthshire on the south coast of Wales. It is the smallest of the study
areas in terms of energy production. Each of the wind farms contains only one or two turbines.

Figure 6-21: Current and Potential Future Capacity in South Coast Urban Area
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Local Landscape

6.100 The study area contains long stretches along the coast which are assessed as being outstanding
in LANDMAP’s visual and sensory assessment. This is due to the open seascapes with long views
to the English coastline: “the views form part of the Severn estuary which has a very distinctive
estuarial and maritime character and strong sense of place”. The assessment notes that “/arge-
scale industrial development visually intrudes upon this open and exposed landscape”, however
this does not detract from the distinctiveness of the area.
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6.101 The operational and consented wind farm in close proximity to each other are both in an area
assessed as low quality as they are located in a built up, commercial area. The wind farm in Cardiff
is assessed as moderate as the “degraded nature of area reduces scenic quality”. The wind farm
in Monmouthshire is in an area assessed as high quality for its “long views framed by attractive
pollarded willows”. This wind farm is however adjacent to the M4 motorway.

6.102 Despite the proximity of the wind farms to some high and outstanding quality landscapes, it is
unlikely that single turbines would have a noticeable effect on the landscape given the industrial
development in the area.

Figure 6-22: LANDMAP Visual and Sensory Assessment for South Coast Urban Area
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Scale of Visitor Economy

6.103 The study area contains 17,800 jobs in tourism related sectors and 23,200 bedspaces in visitor
accommodation, representing between 76.7% and 85.9% of the total for the local authorities.
The high percentages here are because the study area contains Cardiff city centre.

Table 6.11: Tourism Related Employment and Bedspaces in Visitor Accommodation

South Coast Urban |Local Authorities Percentage in Study Area
Jobs in tourism related sectors 17,800 23,200 76.7%
Bedspaces 23,200 27,000 85.9%
Source: BRES and Bedstock data (Visit Wales)

6.104 Applying this to the tourism datasets provides a range of 20.1m to 22.5m visitors per annum and
£1.1bn to £1.3bn in visitor expenditure. Again, this reflects the number of visitors to Cardiff city
centre.
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It should be noted that this data excludes foreign visitors which is an important market for Cardiff,
accounting for 25% of overnight visits according to the 2012 visitor survey. The data is therefore
likely to substantially underestimate the total volume and value for the area.

Table 6.12: Estimates of Tourism Volume and Value in South Coast Urban Area

Local Authorities Low Estimate High Estimate
Visits (m) |Expenditure  |Visits (m) |Expenditure |Visits (m) |Expenditure
(Em) (Em) (Em)
Day Visitors 25.6 1,282.1 19.6 983.3 22.0 1,101.2
Domestic Tourists 0.5 260.1 0.4 1994 0.5 223.3
Total 26.1 1,542.2 20.1 1,182.7 22.5 1,324.6

Calculations by Regeneris Consulting
Visitor Assets

The visitor assets in this study area centre around Cardiff, its cultural and sporting attractions,
shopping, entertainment and heritage. It is also by some margin, Wales’s most established
location for business tourism and conferences. Around a quarter of overnight domestic visits to
Cardiff are business related (GBTS) — substantially more than any other area of Wales.
Monmouthshire attracts smaller number of visitors than Cardiff but offers large areas of
unspoiled countryside. This is all remote from the proposed wind farm development adjacent to
the M4 motorway.

Given the nature of the visitor offer in this study area, it is unlikely that there would be any
disruption from the small amount of wind farm development that exists or is planned.

Visitor Characteristics

As stated above, Cardiff’s 2012 visitor survey (Cardiff City and County Council, 2012) found that a
large proportion of visitors are from overseas (25%) which is substantially more than the average
for Wales. GBTS data also shows it attracts a large number of business visitors and people visiting
friends and relatives, who are unlikely to be deterred by the small amount of wind farm
development.

For those on holiday visits, the visitor survey found a broad mix of ages and visitor types. Cardiff’s
tourism strategy identifies a number of priority target markets, including “young entertainment
seekers” (aged 23-35), “independent explorers” (30+) and “middle of the roaders” (35-50, often
with families).

Marketing and Promotion

Cardiff’'s marketing and promotional brochures highlight a vast range of cultural and sporting
assets. Open, unspoiled landscapes are not portrayed as an important part of the offer. The
countryside plays a more important role for Monmouthshire, but here too, unspoiled landscapes
are not included in much of the material.
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Figure 6-23: Images from Promotional and Marketing Brochures for South Coast Urban Area

Source: Visit Cardiff and Visit Monmouthshire

Key Points for Assessment

. There is limited wind farm development in this study area. Each contains only one or two
wind farms and these would not represent a significant intrusion on the existing urban
landscape.

. Visitors to the area come primarily for the shopping, cultural, sporting and heritage

attractions of Cardiff. None of these markets are likely to be threatened by the minimal
wind farm development planned for the area.

North East Wales
Current and Planned Wind Farm Development

This study area incudes much of Conwy and Denbighshire, a small part of Gwynedd and a small
area of Flintshire (due to the presence of one planned wind farm on the Flintshire coast). The area
is covered by a Strategic Search Area.

There are six operational wind farms. The wind farms in the south of the study area are all very
small, each comprising three or four turbines. The largest operational wind farm is at Tir Mostyn
and Foel Goch, comprising 25 turbines in total over two sites in the centre of the study area.

All of the future wind farms are considerably larger in terms of the proposed installed capacity.
Derwydd Bach, Nant Bach and Brenig wind farms have each received planning permission and
each contain between 10 and 16 turbines (37 in total).

An application has also been submitted for a wind farm in Clocaenog Forest which would be the

area’s largest wind farm if approved, comprising 32 turbines.

Page 88





6.115 The wind farms are dispersed over a wide area, however there would be a cluster of wind farms
around Clocaenog forest if the above scheme received planning approval.

Figure 6-24: Current and Potential Future Installed Capacity in North Wales Impact Area
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Local Landscape

6.116 Theareaincludes avaried landscape, with a number of wind farms in areas assessed by LANDMAP
as high, moderate and low in its visual and sensory assessment.

Table 6.13: LANDMAP Visual and Sensory Assessment for North Wales Wind Farms

Operational Under/awaiting In Planning Total
construction
High 3 1 1 5
Low 0 0 1
Moderate 3 2 1 6

Source: LANDMAP

6.117 The area at the centre of the study area, which includes the largest operational wind farm (Tir
Mostyn and Foel Goch) and the largest proposed wind farm (Clocaenog) includes a number of
forestry plantations which LANDMAP considers to detract from the scenic quality “Dominant
single species tree cover gives a monotonous view of the area.. (which) suppresses underlying
landscape qualities”.
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To the west of this forested area is an area of open and deserted heathland which is assessed as
high quality for its “natural plateau topography” and “panoramic long views to Snowdonia”. This
area contains both existing and planned wind farms. To the south, the area is also assessed as
high quality for its attractive wooded valleys, and its “attractive, traditional, small scale, gentle,
intimate and cared for landscape”. This area too contains existing and consented wind farms.

The study area does contain small areas assessed as outstanding in LANDMAP’s visual and sensory
assessment. These are areas on the eastern edge of Snowdonia National Park from where some
of the turbines are visible and likely to detract from the scenic quality for some visitors.

Figure 6-25: LANDMAP Visual and Sensory Assessment
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Scale of Visitor Economy

The study area contains an estimated 1,800 jobs in tourism related sectors. This represents
around 9% of total employment in the study area which is in line with the average for Wales, and
also around 9% of tourism employment in the four local authority areas (Gwynedd, Conwy,
Denbighshire and Flintshire). Bedstock data shows there are 10,200 bedspaces which represents
4.1% of the total for the local authorities.

The low percentages here reflect the fact that the study area does not cover any of the main
coastal resorts on the North Wales coast (Llandudno, Colwyn Bay etc) and only covers a small
proportion of Snowdonia National Park, areas in which there will be much higher concentrations
of accommodation.
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Table 6.14: Tourism Related Employment and Visitor Bedspaces in North Wales Study Area

North Wales LIA Local Authorities Percentage in Study Area
Jobs in tourism related sectors 1800 21,700 8.3%
Bedspaces 10,200 250,000 4.1%
Source: BRES and Bedstock data (Visit Wales)

Applying these percentages to the tourism datasets provides a range of 1m to 1.9m visitors per
annum and £45m to £91m in visitor expenditure for the study area. As described previously,
these should be treated as an indicative estimate of tourism volume and value.

It should also be noted again that these figures do not include visits and expenditure from
overseas tourists which may be significant in these local authorities.

Table 6.15: Estimated Tourism Volume and Value in North Wales Study Area

Local Authorities Low Estimate High Estimate
Visits Expenditure |Visits Expenditure | Visits Expenditure
Day Visitors 20.8 569.2 0.8 23.2 1.7 47.2
Domestic Tourists 2.6 527.0 0.1 21.5 0.2 43.7
Total 23.4 1,096.2 1.0 44.7 1.9 90.9

Calculations by Regeneris Consulting
Visitor Assets

The key visitor assets for North Wales are the coastal resorts and beaches on the North Wales
coast, Snowdonia National Park to the west and the Clwydian Range to the east, which is
designated as an area of outstanding natural beauty. The Clywydian Range also includes Offa’s
Dyke which is the only National Trail in the area. Although some of the wind farms will be visible
from these areas, only small parts fall within the 7km boundary which indicates wind farms will
not be visually dominant or intrusive for visitors.

Within the study area itself, the key visitor assets are the area of open heathland containing
Mynydd Hiraethog, a site of special scientific interest. This area is likely to appeal to walkers
attracted to open, remote and wild landscapes and nature watchers (the area contains a number
of upland breeding birds). Walkers in these areas would come very close to operational and
planned wind farms.

In the same area there are two large bodies of water (Llyn Brenig and the Alwen reservoir). These
are popular beauty spots, with wide views over the heathland and wooded valleys. The lakes
provide opportunities for walking, fishing, cycling, sailing, windsurfing and canoeing. The area
also attracts wildlife watchers as the area is home to black grouse, butterflies and red squirrels.

The area of forestry which includes the largest operational and planned wind farms has good
access to the public and is also likely to attract some walkers and mountain bikers.

Again there is uncertainty over the number of tourists who visit these areas, which are in close
proximity to more established walking and outdoor activity locations (to the east and west). The
North Wales Tourism Strategy (TPNW, 2010) does not identify them as key visitor assets, however
they are likely to attract local people and day visitors. The lack of any data on visitor numbers for
small areas makes this difficult to determine.
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The Strategy does identify the market towns of Denbigh, Mold and Ruthin as popular visitor
assets. Of these, Denbigh is the town most likely to be affected by wind farms, as it is in close
proximity to Brenig wind farm (16 turbines).

The A5 from Llangollen to Snowdonia is an important visitor route. This road comes within close
proximity of a number of wind farms, however these are all small and unlikely to be a dominant
feature on the landscape.

Conwy and Denbighshire County Councils have published a joint Sustainable Tourism
Development Action Plan for the Hiraethog area (CCC/DCC, 2010). This recognises the potential
to exploit the proposed wind farms as a visitor asset. It advocates “using the proposed windfarm
development as an asset and opportunity rather than a weakness, or a threat, by maximising the
educational potential it generates, seeking to develop an innovative visitor attraction around the
concept of sustainable energy, maximising the community benefits made available from the
windfarm development”.

Figure 6-26: Visitor Assets in North Wales Study Area
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Visitor Characteristics

The North Wales tourism strategy (TPNW, 2010) identifies its key market segments in order of
size as UK adult breaks (45%), family holidays (20%), activity-led holidays (15%), visits to friend
and relatives (10%), overseas visitors (10%), and business tourism (5%). It does not provide an
age breakdown of visitors, however the area is reported to attract a large share of older visitors
enjoying coastal breaks. Of the staying visitors, a large number are repeat visits (82% according
to the Strategy). Again, it must be emphasised that this relates to North Wales as a whole and
not just the study area.
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Marketing and Promotion

Marketing and promotional material highlights heritage assets, beaches, watersports and
outdoor activities. Landscapes featuring Snowdonia in the background are also prominent,
although this area does not contain any wind farms.

Figure 6-27: Marketing and Promotional Material for North Wales

Source: North Wales Tourism

Key points for assessment

. Most of the operational wind farms in this study area are small and located over a wide
area. The wind farms are not considered to be visually dominant in the landscape across
this wide area and are unlikely to be a factor in deterring visitors.

) There are a number of larger consented and planned wind farms in the central part of the
study area, around Clocaenog Forest. If these were all developed, there would be a
greater clustering of wind farms in some areas, which could have a more significant
impact on the landscape. Despite this, these schemes will be spread over a large area
and a number are proposed in forested areas which would limit the overall visibility of
turbines.

. The wind farms are located or proposed in areas remote from North Wales’ key natural
assets and visitor attractions. All wind farms are remote from the Clwydian range to the
east and Snowdonia National Park to the west. This explains the relatively low estimated
volume and value of tourism in the study area.

. The key visitor attractions in close proximity to the wind farms are the area of open
heathland in the Mynydd Hiarethog SSI, Clocaenog Forest and the Llyn Brenig reservoir.
These areas are popular for nature watching, fishing, walking, mountain biking and
watersports. Although a small number of visitors may be deterred from visiting the area,
the variety of activities in this area mean there is high potential for replacement of
visitors.
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. Denbighshire and Conwy County Councils have recognised an opportunity to use the
proposed wind farms as a visitor asset by developing a visitor centre around renewable
energy.

Powys South

Current and Planned Wind Farm Development

There are two existing wind farms in Powys South. These are large wind farms of 22 and 103
turbines (Bryn Titl and Llandinam), which have been established since the early nineties. There
is little evidence of whether these wind farms have affected tourism. However, a social survey of
public attitudes towards three wind farm sites in Wales commissioned by the Countryside Council
for Wales in 1994 found that 65% of local people felt that the Llandinam wind farm would attract
tourists to the area. This evidence is very out of date and the survey was taken at a time when
the wind farms are likely to have had novelty value. However there is no evidence that there
have been detrimental impacts since then.

There are seven further wind farms in the planning system, which would cumulatively add to an
additional 350 MW in this area of Powys. The proposed sites would all be very close to each
other, meaning there would be potential for cumulative effects.

Figure 6-28: Current and Potential Future Installed Capacity in Powys South Impact Area
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Local Landscape

The operational and planned wind farms are all located in an area of upland moorland. The areas
in which operational wind farms are located are assessed as moderate (BrynTitli) and high
(Llandinam) in LANDMAP’s visual and sensory assessment. In both case, the turbines influence
the assessment of scenic value. In the case of Llandinam, the turbines are judged to “provide a
dramatic visual link looking in to the area” and complement the expanse of moorland vegetation.
For Bryn Titli, the assessment notes that the turbines and recent enclosures “may detract” from
the scenic quality. Again, these assessments reflect the subjectivity of reactions to wind farms.

The future wind farms are all in areas assessed as high or moderate in the visual and sensory
assessment. A large number of the areas are described as tranquil, remote, attractive and
exposed, while some areas are deemed to be of lower value because of intensive farming
practices.

It should be noted that the largest planned wind farm is a repowering of the existing Llandinam
wind farm. While these turbines would be likely to be larger than the existing turbines, the fact
that wind farms are established in the area means the additional impact on the existing landscape
may be limited.

Figure 6-29: LANDMAP Visual and Sensory Assessment for Powys South
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Scale of Visitor Economy

In contrast to Powys North, tourism accounts for a much lower share of total employment in this
study area. 6.6% of jobs are in tourism related sectors (330 in total), which is lower than the
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Wales average (8.7%). These jobs only account for 6.2% of tourism related employment in Powys
as a whole.

There are approximately 890 bedspaces in visitor accommodation, comprising a mix of caravans,
serviced accommodation and self-catering. This represents just 2.2% of the bedstock in Powys.

These low percentages partly reflect the size of Powys which is Wales’s largest county, and that
this area is not as well established as a tourism location as other parts of the County.

Table 6.16: Tourism related Employment and Visitor Bedspaces, 2012

Powys South Study Area |Powys LA Percentage in Study
Area
Jobs in tourism related sectors 330 5,300 6.2%
Bedspaces 890 40,400 2.2%

Source: BRES and Bedstock (Visit Wales)

Applying these percentages to the visitor surveys shows a range of 142 to 401 thousand visitors
and £7m to £19m in visitor expenditure in a typical year. This is a low figure for volume and value
of tourism but is an important source of income for the local tourism sector. It does imply
however, that any changes in visitor behaviour would be small in absolute terms.

Table 6.17: Estimated Volume and Value of Domestic Tourism in North Powys Study Area

Powys Low Estimate High Estimate
Visits Expenditure | Visits Expenditure |Visits Expenditure
(000s) (Em) (000s) (Em) (000s) (Em)
Day Visitors 6,140 222 135 5 381 14
Domestic Tourists 334 84 7 2 21 5
Total 6,474 306 142 7 401 19

Calculations by Regeneris Consulting
Visitor Assets

As described in the Powys North case study, the natural environment is recognised as Powys'’s
key visitor asset in the Mid Wales Tourism Strategy (TPMW, 2011). The Powys South study area
is also predominantly located in the more gentle areas of rural Montgomeryshire but is in close
proximity to the Brecon Beacons in the south and the Cambrian Mountains in the west.

The Elan Valley lies in the west of the study area and covers 180km? of lake and countryside. Over
80% of this valley is designated as Sites of Special Scientific Interest (SSSI). The Elan Valley estate
notes that the area is popular with walkers, wildlife watchers, people who come for the peace
and quiet and scenery and outdoor activities?®. The Elan Valley trail is a popular cycling route
which makes a loop from Rhayader around the reservoirs, including Pen y Garreg which lies within
the study area. Visitors to this area may encounter Bryn Titli, an existing wind farm of 22 turbines.

The open heath and moorland, where the largest wind farms are planned, are remote from the
Elan Valley and unlikely to be visible, except from a very long distance. Large areas of this part of
Powys are designated as open country or other statutory access, providing opportunities for
walking and wildlife watching. As with Powys North, this area is very sparsely populated and has

20 http://www.elanvalley.org.uk/visiting-elan/
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very little development. Although not as dramatic as other areas of Powys the area still attracts
visitors for the tranquillity, remoteness and feeling of isolation.

Glyndwr’s Way, the National Trail, also passes through the proposed site for a number of the
planned wind farms (Bryngydfa and Garreg Lwyd) and comes in to close proximity to the existing
wind farm Llandinam. The proximity of these wind farms means they would be perceived to be
dominant features on the landscape.

There are public forests to the south and to the east (Ceri Forest). The Kerry Ridgeway runs in
close proximity to Ceri. This route follows a ridgetop offering panoramic views of England and
Wales over a long distance. The route is popular with walkers, horse riders and mountain bikers

Both the Severn and Wye pass through the study area in close proximity to existing and planned
wind farms. Both rivers are popular for fishing.

Figure 6-30: Visitor Assets in Powys South
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Visitor Characteristics

There is no information available for the specific characteristics of visitors to this part of Powys.
The information here is therefore taken from the same as the Powys North case study.

The 2011 Mid Wales Tourism Survey shows that Powys attracts older visitors. Half of the visitors
surveyed were "empty nesters" aged 55 or above. A further 22% were families while only 10%
were "young independents".

Over 80% of visitors to Powys were day visitors and only 5% of all visitors were from overseas.
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The survey also showed that visitors to Powys tend to be very loyal, with one in ten visitors to
Powys being a repeat visitor.

Marketing and Promotional Material

The promotional material for Powys puts heavy emphasis on open country, unspoiled landscapes
and walking holidays (see Figure 6-16). This imagery of Mid Wales as an unspoiled landscape may
be considered by some to be inconsistent with the extent of wind farm development proposed
for the area. Itis noted however that most of the images used in marketing material is from the
Brecon Beacons which is remote from wind farm development.

Key Points for Assessment

. Tourism volume and value in this area of Powys is low, representing between 2.2% and
6.2% of the total for Powys. Tourism also accounts for a relatively low share of
employment, meaning that the local economy may be less sensitive to potential changes
in tourism activity than the North Powys study area.

. The existing wind farm developments are in close proximity to some notable visitor assets
(Elan Valley and the Glyndwrs Way). These wind farms have been established for 20
years, however there is no evidence to suggest that there has been a fall in visitor
numbers to the area.

. The number of turbines would increase significantly if all planned wind farm
developments were approved. These would be highly clustered and may be perceived to
be dominant features on the landscape across a large part of the study area, including
parts of the Glyndwr’s Way. The large number of turbines may deter some walkers and
other visitors who hold negative views towards wind farms from visiting these areas.

. Like Powys North, the area most affected by wind farm development has fewer visitor
assets than surrounding areas, but attracts visitors for feelings of peace and quiet,
isolation and wilderness. Visitors also tend to be older and are repeat visitors.

. The area has a narrow visitor offer. Walking, wildlife watching and cycling are all popular
activities. However the area is not as established as other areas for these activities.

. Although the literature points to small changes in visitor behaviour as a result of wind
farm development, the points above would indicate that this area’s visitor economy is
more sensitive to wind farm development than other parts of Wales.

Pembrokeshire

Current and Future Wind Farm Development

There are two existing wind farms in Pembrokeshire, one comprising four turbines (Castle Pill)
and one comprising a single turbine (Lodge Farm). There is one further consented wind farm

and two in the planning system, however these are all small in scale. The area is not covered by
a SSA so is not likely to be the focus for future large scale development.
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Figure 6-31: Current and Potential Future Installed Capacity in Pembrokeshire Impact Area
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6.154 All of the planned and operational wind farms are in an area of lowland farmland which has been
assessed as moderate in LANDMAP’s visual and sensory assessment. It notes: “The farmland
landscape of the Aspect Area is generally pleasant in internal views such as in valleys and to the
north, east and west but views to the south are affected by the detractors of industrial works and
oil refineries and the area is crossed by imposing pylons”.

6.155 Most of the wind farms are in close proximity to the built up areas. The largest wind farm which
has received planning consent is in close proximity to an industrial estate.
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Figure 6-32: LANDMAP Visual and Sensory Assessment
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Scale of Visitor Economy

6.156 There were around 2,000 jobs in tourism related sectors in the South Pembrokeshire study area
in 2012, accounting for 7.9% of total employment (below the Wales average). These jobs account
for just under a third of tourism related employment in Pembrokeshire. This may overestimate
the number of jobs supported by tourism since the study area includes the town of Milford Haven.
Local residents are likely to support many of the jobs in the food and beverage service sector

which accounts for the majority of jobs in tourism related sectors.

6.157 Bedstock data shows there are 6,670 bedspaces, accounting for 6.7% of the total stock for

Pembrokeshire.

Table 6.18: Tourism related Employment and Visitor Bedspaces, 2012

South Pembrokeshire Pembrokeshire Percentage in Study
Study Area LA Area
Jobs in tourism related sectors 2,000 6,700 29.1%
Bedspaces 6,670 99,330 6.7%

Source: BRES and Bedstock (Visit Wales)

6.158 Applying these percentages to the visitor survey data would imply there are between 0.4m and
1.7m domestic visitors to the study area each year. This is a wide range of estimates. The actual
figure is likely to be toward the lower end of the range since a large proportion of the jobs in

tourism related sectors are likely to be supported by local’s expenditure.
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Table 6.19: Estimates of Volume and Value of Tourism in South Pembrokeshire Study Area

Pembrokeshire Low Estimate High Estimate
Visits Expenditure |Visits (000s) |Expenditure Visits Expenditure
(000s) (Em) (Em) (000s) (Em)
Day Visitors 5,900 161 395 11 1,717 47
Domestic Tourists 815 223 55 15 237 65
Total 6,715 384 450 26 1,954 112

Calculations by Regeneris Consulting
Visitor Assets

Pembrokeshire’s key visitor asset is its coastline, most of which is covered by the Pembrokeshire
Coast National Park. This area also includes a coastal path and numerous beaches, many of which
have blue flag status. Pembrokeshire’s Destination Management Plan (DPP, 2011) notes that the
county is “the most popular coastal holiday destination in Wales, with some of the best preserved
coastline in Britain”.

The 2011-12 Pembrokeshire visitor survey found the most important reasons for visiting
Pembrokeshire were the award winning beaches, the range of natural assets and opportunities
for walking. The coastline and beaches present numerous opportunities for walkers, family beach
holidays, watersports and wildlife watching. There are also numerous cycle trails and
opportunities for mountain biking.

Although some of the wind farms do come in close proximity to the coastal path and National
Park, they are generally on edge of town locations, remote from the most sensitive areas, with
the largest consented wind farm being located next to an industrial estate. The small scale of
these wind farms also means they are unlikely to be considered to be a dominant feature on the
landscape for most visitors to the area.

Visitor Characteristics
Pembrokeshire attracts a very diverse visitor base, however the 2011-12 Pembrokeshire Visitor
Survey found (DPP, 2012) that South Pembrokeshire was popular with younger visitors. 49% of

visitors to the area were aged 44 or below.

Pembrokeshire attracts half of its visitors from within Wales, with the next largest markets being
London and the South East (14%). The survey also found a high proportion of repeat visitors to
the County (85 % overall).
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Figure 6-33: Visitor Assets in South Pembrokeshire Study Area
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Marketing and Promotional Material

6.164 Pembrokeshire’s marketing material highlights the high quality beaches and coastal landscapes,
opportunities for walking, outdoor and family activities. The location of wind farm developments
in less scenic, farmland areas would suggest there is limited scope for the turbines to conflict with

the images which are used to market the key visitor assets.

Figure 6-34: Images from Marketing Material for Pembrokeshire

Source: Visit Pembrokeshire
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Key points for assessment

. The scale of operational and planned wind farm development in Pembrokeshire is very
low, and it is unlikely that this area would be the focus for future large scale development.

. The locations of wind farms in less scenic, inland areas of the County mean that they are
remote from the most sensitive tourism areas, including the National Park.

) The area attracts a younger profile of visitors who tend to be less sensitive to wind farm
developments and may be coming for specific activities, including beach holidays and
watersports.
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Case Studies

Introduction

This section presents the findings of three case studies conducted as part of the study. The
purpose of the case studies was to gather actual evidence of the impact of operational wind farms
upon tourism in Wales in three different contexts, and to test the findings from the literature
review. The case study areas are: Neath Port Talbot and Rhondda Cynon Taf; North Anglesey;
and North Powys.

The case study locations were selected because they each have a number of operational wind
farms but differ in terms of the nature of their visitor economy and visitor characteristics. The
case studies drew upon the local area profiles in Chapter Six and supplemented these with a desk
based assessment of any local research which had been conducted in to wind farms and tourism.
The case studies also included a set of structured telephone interviews with local authority
tourism officers and tourism trade associations. These organisations were the key consultees as
they represent a wide range of tourism businesses and have an understanding of the key factors
affecting the local tourism economy. Consultations were also conducted with individual
businesses which are located less than 7km from existing wind farms. The purpose of these
consultations was to complement the rest of the research by providing a greater understanding
of the specific experiences of businesses located in close proximity to wind farms.

Neath Port Talbot/Rhondda Cynon Taff

This case study has focused on the area shown in Figure 7.1. This area differs from the South
Wales Valleys area profile in Chapter Six which includes large areas of other districts. This area
was selected for the case study because of the greater number of operational wind farms.

Figure 7-1: Case Study Area
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7.5

7.6

There is extensive wind farm development in both counties. There are around 90 operational
turbines installed across nine separate wind farms, although a number are clustered in close
proximity to each other. There are a further eight applications in the planning system and six
under or awaiting construction. This includes Pen y Cymoedd, the largest approved scheme in
Wales, which will include 76 turbines.

Figure 7-2: Ffynnon Oer Wind Farm in Neath Port Talbot

Source: © Copyright Nigel Davies and licensed for reuse under this Creative Commons Licence
Consultees
This case study presents the results of a desk based assessment of socio-economic data, tourism
data and marketing materials, as well as a set of structured telephone interviews held with the
following:

. Tourism Officers from both Neath Port Talbot and Rhondda Cynon Taff Councils.

o Director at Tourism Swansea Bay, a local trade association supporting tourism businesses
including those in Neath Port Talbot.

. Ten local businesses located within 7km of existing wind farms, with five from NPT and
five from RCT. These included hospitality businesses (holiday cottage owners, B&Bs,
camping and caravan sites) and other businesses which are reliant on local tourism
including cycle hire companies and outdoor adventure companies. The local authorities
provided a list of businesses to contact, and these were supplemented by contacting
businesses within 7km of wind farms identified through directory searches.

Local visitor economy characteristics

The research undertaken for the case studies in to the key reasons why people visit NPT and RCT
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was consistent with the local area profile in Chapter Six:

. Outdoor activities (particularly cycling and mountain biking) are identified in local
strategies (NPT, 2011; RCT, 2007) as key reasons to visit both areas, and this was echoed
by all consultees. Most consultees perceived mountain biking and cycling to be the one
thing which differentiates the area’s tourism offer from other areas of Wales because of
Afan Forest Park’s international reputation.

. The peace and quiet and quality of the natural environment are both reasons for visiting,
but it was recognised that NCT and RCT are not as well established as other areas of Wales
for walking holidays, and a large proportion of the people who walk in the area are either
locals or day visitors. This is recognised in RCT’s tourism strategy.

. The accessibility of NPT and RCT for people living on the M4 corridor is also perceived as
a key strength for the area, and means that many people who do holiday there will use
the area as a base and travel to other parts of South Wales, including the Gower
peninsula, Pembrokeshire and Cardiff.

. The nature of the tourism offer in the area (geared toward outdoor activities) mean that
the typical visitor to the area tends to be younger than the average for Wales (25 to 45).
A number of consultees, particularly those running holiday cottages, also said that older
couples and families also visit the area.

Recent performance

GBTS data shows that domestic overnight visits to NPT and RCT have fallen by around 8,000 (15%)
over the past five years. Data is not available for day visits which make up the vast majority of
tourism visitors to NPT and RCT. The trend of declining visitor numbers was not observed by all
consultees. Tourism officers and trade associations believed the performance to have been flat,
and some types of businesses reported increasing demand (particularly those running holiday
cottages).

The poor recent performance was attributed to the recession and continuing challenging
economic conditions in the area. Businesses who were dependent on the mountain biking market
also identified specific reasons why visitor numbers were not as high as they had been when the
trails were first opened. The ash dieback disease affecting the valley meant that many trees had
to be cut down, thereby changing the landscape, while a large number of routes were closed
down. This had deterred some mountain bikers from coming back regularly.

Most consultees were confident about future business prospects, particularly the local
authorities, trade association and cottage businesses. However, a number of businesses
suggested more work needs to be done in terms of changing perceptions of the local area, which
is characterised as deprived and industrial. Marketing initiatives were seen as having helped
(such as through the Valleys Regional Park), however there is more work to be done to change
perceptions of the area and make the most of their existing assets.
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Wind Farms
Awareness and Perceptions of Wind Farms

There was divided opinion over the extent of wind farm development in the area, which in part
reflects the fact that consultees were drawn from a very wide area. Those which were located
closer to concentrations of wind farms were more likely to feel that the extent of wind farm
development was already substantial, while those further away thought it was modest. All agreed
that they had been positioned in some of the most scenic areas of NPT and RCT, close to a number
of popular walking and cycling routes.

Reported reactions of the public to wind farms were very mixed, with some people very positive
about wind farms, many people indifferent and some people vehemently opposed. However
there was also evidence that people’s reactions can change over time. Local authority officers
and other consultees said that many locals had got used to the long-established wind farms and
become more accepting of them over time. Others reported that the modest scale of wind farm
development meant that they currently have novelty value and were a talking point, but this
could change if the number of turbines was to increase.

Impacts on Visitor Enjoyment

The potential impacts on visitor enjoyment varied according to the visitor markets, according to
consultees.

. Bikers/Cyclists: Wind farms are unlikely to impinge upon the enjoyment of people who
visit for cycling/mountain biking. There was no reported dissatisfaction from this visitor
market, for whom the quality of bike trails is the most important reason for visiting.
Indeed, the wind farms have brought considerable investment in to the trails. Since 2005
RWE have been sponsoring the Afan Mountain Bike Trails which run close to the Ffynnon
Oer wind farm. Vattenfall has also committed to funding a new £350,000 mountain bike
trail as part of the Pen y Cymoedd project which crosses both NPT and RCT boundaries.

. Walkers: it was agreed that the locations of wind farms in scenic areas popular with
walkers could affect their enjoyment. However, this was not always due to their impact
on the scenic landscape. In RCT, the local council reported more complaints on the
grounds of closures and diversions to popular walking routes than the effect on the
landscape itself.

. Peace and quiet: people who visit for the peace and quiet are the group most likely to be
affected. This was not identified as a particular issue to date due to the limited scale of
development, but could become a concern as more wind farms are developed. Proximity
to wind farms is also perceived to be an issue for this group because of the dominance of
large turbines on the landscape at close quarters, although there are few instances of
holiday accommodation in close proximity to the turbines at present.

Impacts on Levels of Business

All of the consultees including the trade associations and local authorities agreed that it was
unlikely that wind farms had so far deterred people from visiting the area, although it was difficult
for them to say this categorically. This was true of those people who thought that wind farm
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development was already extensive and those who thought it was modest. Those who thought
it was modest were concerned about the future scale of development, particularly if they are very
large wind farms. The trade association, Tourism Swansea Bay, as well as specific businesses were
concerned about reaching a ‘tipping point’ beyond which turbines become a dominant feature
on the landscape, which could deter people from visiting.

Concerns about the future were greatest for those businesses in very close proximity to proposed
wind farm developments where turbines would be between one and two kilometres away and
highly visible from the accommodation. This was a particular concern for those businesses which
attract visitors because of the peace and quiet and who use images of the local scenery in their
marketing material. Some businesses claimed that many guests had reported that they would
not return if there was a wind farm located there. They also expressed concern that they could
no longer market their cottages as offering tranquillity or use local images, as this would be
misleading and would be likely to deter future guests if it was reported on TripAdvisor.

A key question, therefore, is whether those businesses in close proximity to wind farms who could
potentially lose a segment of the market can adapt and attract a greater number of visitors from
other markets who do not object to wind farms.

A small number of consultees (including Tourism Swansea Bay) stated that further wind farm
development was one of the most significant threats to the future visitor economy. However,
most consultees identified a number of other factors as being of greater importance. These
include the continuing challenging economic conditions, transport connections to NPT/RCT and
possible delays during the electrification of railways, and the need to invest in the supporting
infrastructure for the local tourism sector, including marketing and improved signage.

Potential Positive Benefits

None of the consultees thought that the turbines themselves were already attracting people to
the area and none thought that the turbines on their own would be sufficient to attract people in
future. A number of consultees did, however, identify potential opportunities to increase
tourism through better use of community benefit funds. This includes the tourism officer at RCT.
As described above, a number of consultees cited the example of the investments in mountain
biking trails being made by RWE and Vattenfall which have the potential to reinforce the area’s
reputation for mountain biking and attract more people to the area.

A number of other consultees, particularly those in RCT, also identified opportunities to use the
turbines as part of initiatives to market the area as a centre for renewable energy. RCT
stakeholders, including businesses involved in the development of the Destination Management
Plan have been supportive of a scheme to develop an Environmental Visitor Centre in the area,
which educates people about renewable energy, including but not limited to wind farms. Other
businesses identified an opportunity to link this to the area’s heritage and longstanding
association with energy production. The visitor centre could chart the area’s transformation from
a coal mining area in to an area at the forefront of renewable energy production.

When asked about the potential scale of visitor numbers that such a facility could attract, some
cited the Whitelee wind farm in Scotland which had attracted large numbers of visitors21.

21 Whitelee wind farm’s visitor centre was reported to have attracted over 120,000 visitors in its first year of being open.
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Consultees did not believe that the attraction would be sufficient to increase the number of
overnight visits in the area. However, given that the area is reliant on day trips and holiday makers
who may travel over a wide area while they are on holiday (combining shopping and rural
pursuits), this could offer an additional reason to make a visit the area. There may also be
opportunities to attract school visits across a wide area.

Those that did support the idea of a visitor attraction believed that it could only happen through
investment from the community benefit funds. However there was a perception that these are
currently being spread over too wide an area and would be far more effective if they were
targeted and invested in the areas most affected by wind turbines.

Conclusions

There is no evidence to indicate that visitor numbers to RCT and NPT as a whole have been
affected by the wind farm development which has occurred to date. Even those businesses which
were most concerned about the scale of future development (holiday cottage owners), concluded
that the operational wind farms have so far not had any detrimental effect on visitor numbers.
Indeed, these consultees reported the strongest growth in visitor volumes over the last five years,
a period when there has been considerable wind farm development in the area.

Although a concern for some, wind farms are not considered to be one of the most significant
threats to future growth in the overall visitor economy in the case study area. Some consultees
were concerned about the scale of future wind farm development. However, even those
consultees who considered the scale of development to already be extensive reported no
observed impact on visitor numbers. For most consultees, issues such as improving the quantity
and quality of visitor accommodation, better marketing and product development were all
considered to be more important issues for the future growth of the sector.

Wind farms are not likely to pose a threat to some of the main tourism markets. The area has
an established reputation for mountain biking and is perceived to be popular with people who
will use the area as a base for exploring areas of South Wales further afield, combining city,
coastal and rural activities. Neither of these markets were considered to be under significant
threat from wind farm development.

There is potential for negative impacts at a very local level. Hospitality businesses in very close
proximity to wind farms (less than 2km) are concerned that a large part of their customer base
who visit the area for peace and quiet, will not make future visits because of the dominance of
wind farms on the landscape and possible noise effects. Although this was not based on observed
impacts, some consultees had anecdotal evidence which suggested visitors would not return to
that particular accommodation. The future health of these businesses would then depend on
their ability to adapt to cater for those markets and visitors less sensitive to wind farm
development. The diversity of the visitor market suggests there is scope for these businesses to
adapt compared to other parts of Wales.

The proposed wind farm developments are in themselves unlikely to attract visitors (although
there is the possibility of this occurring in some particular locations), but better targeting of
community benefit funds could support the local visitor economy. There were some examples of
how community benefit funds are already improving visitor assets (e.g. mountain biking trails).
However, there was a perception that, in general, these funds are not being used as effectively
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as they could in order to achieve economic development goals and are being spread across too
wide an area. There is an opportunity to exploit the turbines as a visitor asset. However this
would be dependent on much greater engagement with tourism stakeholders by developers and
more focused investment in the areas most affected by turbines.

North Anglesey

Background

Anglesey currently has four operational on-shore wind farms, which between them have a total
of 74 turbines. The wind farms are within 3% miles of each other and located in a lowland
farmland area in the north of the island. The image below shows the Rhyd y Groes wind farm
which is the most northerly of the wind farms, in close proximity to Cemmaes Bay.

Figure 7-3: Rhyd y Groes Wind Farm, Anglesey

© Copyright Eric Jones and licensed for reuse under this Creative Commons Licence

Aside from the wind developments referred to above, Anglesey is also the location for other
sizeable energy-related infrastructure. Most notable amongst this is Wylfa A nuclear power plant
located on the northern coast of the island. Operational since 1971, the plant is currently being
decommissioned but is expected to be replaced with a new reactor set to be built from 2017.
There is also a major set of pylons and overhead lines running across the island, mainly carrying
power from the power station to the National Grid (crossing onto the mainland at the Menai
Straits).
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Consultations

This case study presents the results of a set of structured telephone interviews held with the
following:

. Anglesey tourism officers. Principal Tourism Development Officer and Senior Tourism
Officer at Isle of Anglesey County Council

° Representative of Anglesey tourism trade. Chair of the Anglesey Tourism Association
(ATA)
. Tourism businesses that operate within close proximity to existing wind turbines. A total

of seven businesses were interviewed. The businesses were all drawn from the
accommodation sector, including serviced and non-serviced providers. The local
authority was unable to provide a list of businesses to contact so businesses were
selected by virtue of being within a mile or two of at least one of the four wind farms
listed in the table above.

Local visitor economy characteristics

The local area profile for Anglesey in Chapter Four described the key visitor assets for Anglesey
as the high quality natural landscape and coastline, with a large number of visitors coming for
beach holidays and outdoor activities. The consultations confirmed these reasons for visiting
Anglesey but also showed a large number of people come for the peace and quiet that the island
offers.

The DMP for Anglesey (IACC, 2012) shows that the main markets attracted to Anglesey are
families (during the summer months) and mature couples at other times of the year, and that the
main visitor markets are staying visitors as opposed to day visitors. This was also borne out by
the consultations with local tourism officers, trade associations and businesses. Businesses were
clear that many of their visitors were repeat customers and were very loyal to the island.

Recent performance

GBTS data shows that the number of holiday visits is unchanged on the level from five years ago,
although it has fluctuated over this time, with a fall in visitor numbers during and following the
recession. This was consistent with a number of the business consultations which reported
challenging conditions but signs of recovery in the last year or so.

Performance was attributed to a range of factors but the two which received most mentions were
the weather and the economic recession. 2012’s poor business conditions were largely attributed
to the very poor summer weather experienced that year. Likewise, 2013’s better performance
tended to be linked to a better summer of weather. Tourism officers attributed Anglesey’s recent
strong performance to the Council employing a more targeted approach to their destination
marketing.

Tourism officers from IACC were the most bullish of the consultees about future prospects for the
sector, with others cautiously optimistic. Improving economic conditions lay behind the optimism
felt by some whilst others felt that this year’s better weather had led to an increase in advance
bookings for next year. Key concerns for the future included the building of the new nuclear
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power plant in the north of the island. This could result in a great deal of construction activity on
the island and a shortage of accommodation for visitors if workers stay in the hotels and B&Bs on
the island.

Impact of wind farms
Awareness of wind farms amongst those interviewed

All of the consultees were aware of the location of the major wind farms, with those from the
trade the most aware. All of the businesses spoken to were able to see one or more of the wind
farms from their properties. Some said that they were able to see all of the turbines.

The majority of those representing tourism businesses felt that that the scale of onshore wind
development was already considerable. The level of impact was partly attributed to the clustering
of the wind farms in relatively close proximity in the northern part of the island, compared to the
southern half which has relatively few, individual turbine installations.

Impact on visitor enjoyment

There are no visitor surveys in Anglesey which have estimated the overall proportion of visitors
who feel wind farms detract from the visitor experience. However, the tourism officer did cite
focus group research commissioned by the Council which had, amongst other things, asked
existing and potential visitors to Anglesey their opinions on wind farms. The research found that
most participants did not have strong views on the subject of wind turbines. Overall, they tended
to either find them intriguing or to feel neutral about them. However, a very small number of
participants strongly disliked them, considering them to be an eyesore.

There was a divided response among consultees in terms of whether wind farms are affecting
visitor enjoyment among business consultees, which largely drew upon anecdotal evidence.
However, again, the number of consultees who thought the wind farms were detracting from the
visitor experience were in the minority. A small number of consultees believed that the wind
farms were having a negative effect based on remarks visitors had made to them. For example,
one business owner had been asked how he could live with the turbines, while another stated
that visitors had told him that they were a blot on the landscape.

The businesses that believed that the wind farms were not affecting enjoyment referred to the
lack of any negative comments. These included businesses which were in close proximity to the
turbines and businesses which had been established for a long time. While some visitors had
remarked on the turbines or shown an interest in them, none had made any adverse comments
about them or indicated they have detracted from their holiday.

Impact on levels of business

The focus group research cited above also found that the presence of wind farms would not have
a great impact on participants’ decisions on whether to visit Anglesey, although some felt that it
might affect which accommodation they might choose to stay in on Anglesey (i.e. they might not
want to stay too near to wind turbines).

All of the consultees acknowledged the lack of actual evidence on the issue of wind farms and
their impacts on the overall tourism economy. Several expressed a desire to see improvements
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in this evidence base so that decisions could be based on factual information rather than
conjecture. It was very difficult for most to isolate the specific effects of the presence of wind
farms on business performance compared to other factors.

Although these caveats need to be borne in mind, the majority of consultees believed visitor
numbers had not been affected by wind farm development. There were however a small number
of consultees who believed they had, and some anecdotal evidence in the form of two groups of
visitors who had said that they would not be returning to that part of the island because of the
wind turbines. Although this provides evidence that some visitors are deterred, it is not possible
to derive from this that the overall level of business would be affected as there is potential for
these visitors to be replaced.

There was some evidence, however, that the presence of turbines was affecting the investment
decisions of some businesses, with some consultees stating that they had held back expansion
plans because of the threat of further wind farm construction in that part of the island.

Additional observations and findings

The visibility of turbines from visitor accommodation appeared to be an important factor in
determining the attitude of business owners toward turbines and whether they believed them to
be having a negative effect on their business. The businesses with uninterrupted views of
turbines were more likely to have negative reactions towards them. However this was not true
of all consultees with clear views. Proximity to wind farms was a less important factor if the wind
farms were not clearly visible, for instance if the views were obstructed by local topography or
trees. There were examples of businesses located less than 1/3 mile from turbines, but which
had received no negative feedback from visitors.

Some consultees compared the impact of wind farms with that of other energy-related
infrastructure. One or two consultees that felt that pylons were more of an issue than wind
turbines. This was because pylons were thought to be uglier, more visually intrusive and more
widespread across the island than wind farms. Plans to build a new nuclear power station were
also seen as being more of an issue than wind farms amongst some of the consultees.

Most consultees felt that there were a number of measures that could be implemented to
mitigate the future impact of wind farms on tourism, mainly related to the characteristics of the
future development. These included avoiding excessive clustering in any particular part of the
Island and protecting particularly sensitive views (such as that from Anglesey looking over to
Snowdon and Snowdonia).

Conclusions

Evidence on the impact of wind farms on tourism in Anglesey to date is unclear and hard to assess
precisely. None of the existing evidence to date has identified any negative impacts on Anglesey
as a whole, despite most wind farms being established for around twenty years. IACC’s own
research has found the majority of visitors are positive or neutral about wind farm development,
but it may affect their choice of accommodation.

Consultees were divided in their opinion on the impact of wind farms on tourism and in the
anecdotal evidence provided, illustrating the differences in the personal perspectives of
consultees and the uncertainty which exists on this topic.
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In general, the impact of the wind farms on overall tourism performance appears to be very
limited, with other factors such as the weather, the state of the economy and public sector
investment in the sector being much more important.

There is some anecdotal evidence that a small minority of visitors react negatively to the wind
farms and this may affect their intention to return. However, the nature of Anglesey’s visitor
market means that even if some visitors are discouraged, there is reasonable potential for
substitution with other markets.

North Powys

The North Powys Case study area is focused on a relatively remote part of mid Wales (see Figure
6-15 in Section Six). There are four operational wind farms in the area and one under
construction. A further five developments in the in the planning system would represent a large
increase in the installed capacity if consented. The study area also includes the proposed grid
infrastructure needed to connect mid-Wales wind farms to the National Grid.

The case study presents the results of a desk based assessment of socio-economic, tourism data
and marketing materials, as well as structured set of telephone interviews held with the following:

e  Tourism officers at Powys County Council;

e Nine local businesses located within 7km of existing wind farms, encompassing
accommodation providers and tour operators.

Material submitted by developers, local authorities and the general public as part of the
conjoined Public Inquiry for the proposed wind farm development in Powys has also been
reviewed as part of the case study analysis.

Local visitor economy characteristics and recent performance

The visitor economy in the impact area is small in absolute terms and makes a relatively minor
contribution to Powys’ overall visitor economy. However, tourism is a very important sector
locally and accounts for almost a quarter (24%) of local employment (at least as measured by
BRES, which understates agricultural employment).

The areais part of a wider tourism area where the offer is based around the natural environment,
outdoor activities, a small number of historic towns and villages, and the overall tranquillity of
the area. Tourism attractions, activity and accommodation is highly dispersed. Although day
visitors account for the vast majority of visitors, staying visitors are nevertheless important in
value terms.

Key features of the area’s visitor economy are outlined below.

. The visitor base is dominated by day visitors (more than 90% of annual visits, but far less
in terms of expenditure). The accommodation sector is not particularly well developed
and is made up predominantly of smaller B&Bs, holiday cottages and a small number of
caravan and camping sites.

. As with other parts of rural Wales, the high quality natural environment is central to
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North Powys’ visitor offer although the landscape is less dramatic than other parts of
Wales. The gentle landscape, isolation, peace and tranquillity differentiate the area from
other, higher profile areas such as Snowdonia and the Breacon Beacons.

. The low volume nature of tourism is driven by the area’s relative inaccessibility and
absence of major tourism attractions. This supports to the sense of isolation and
tranquillity that is central to north Powys offer and the tendency for the area to appeal
to those looking for an alternative to more busy parts of Wales where tranquillity can be
more difficult to achieve during busy times of year. For this reason, the area is seen by
consultees as unique within Wales, competing with areas such as Northumberland and
rural Scotland.

. The day visitors which make up alarge proportion of the area's visitor base predominantly
come from the surrounding parts of Wales and the Midlands and tend to come for
sporting and outdoor pursuits related activities, as well as general leisure visits. The area
is popular with cyclists, walkers and ramblers, and nature watchers.

. The comparatively small base of staying visitors tend to engage in similar activities to day
visitors. Staying visitors are reported to be relatively affluent, and attach particular value
to the non-traditional nature of tourism in North Powys. Staying tourists tend to remain
within a reasonable distance of their accommodation, and rarely use the area as a base
to explore other locations.

. The visitor offer in this area appeals particularly to older people and young professionals
(who together dominate the visitor profile). Although a relatively small part of the staying
market, families with teenage children are reported to be a growing segment.

. There is a growing green and alternative tourism offer in the northern parts of the case
study area which has reportedly been catalysed by the presence of the Centre for
Alternative Technology in Machynnlleth (slightly outside of the study area). Linked to this,
there has been an expansion in the availability of alternative accommodation options,
including tipis, eco-lodges and others.

Data held by Powys County Council suggests that there has been some fluctuation in visitor
numbers and spend over recent years which make it difficult to pick out overall trends. Visitor
numbers dipped in 2012 but, in light of the very good weather during summer 2013 are expected
to show anincrease when the next tranche of data is released. Some businesses report consistent
growth over recent years, whilst others pointed to a lack of growth in overall visitor numbers
having a dampening effect on the performance of their businesses.

Consultee businesses highlighted a number of factors affecting the overall performance of the
sector. Weather conditions, fuel costs and IT connectivity were highlighted as key drivers of the
sector’s performance.

A perceived lack of active promotion of the area is also viewed by some to be a threat - most
likely linked to Powys CC's strategy for tourism in the area - the council is not actively looking to
grow the overall visitor base but do indicate that they have an aspiration to encourage more
staying visitors (and hence higher average spend).
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Impact of wind farms

On the whole, the current level of development is not perceived as an issue (either positive or
negative) by businesses or, according to Powys CC, tourists. In spite of the proximity to existing
wind farms and, for some consultees, direct and prominent views of turbines, there was no sense
amongst business consultees that current developments deter visitors, although some visitors
are reportedly not particularly fond of them.

Proposed wind farm and grid infrastructure developments are perceived by businesses to be
amongst the dominant threats to the tourism sector. Although these concerns run counter to the
lack of impact of existing developments, consultees emphasise the increased scale of
development that proposed wind farms would represent (in terms of turbine height and the
number of developments) and suggest that proposed developments are sited in more sensitive
locations than existing ones. The Carnedd Wen proposals, which will surround part of Glyndwr's
Way are seen as particularly sensitive. The number of separate developments (current and
proposed) which would be seen along parts of this particular stretch of the A470 is a major
concern for many of the consultees. The debate is also shaped in part by the perception that local
communities are shouldering a lot of the risk without accessing much of the benefit.

The consultees’ concerns about the potential effect of future developments on the local visitor
economy centre on the following.

Disruption during Construction

It is difficult to reach a conclusion about the extent to which traffic congestion and disruption
during construction will arise until the phasing of construction activities for the proposed
developments are known. Business concerns centre on potential for disruption to have a
damaging effect on the quiet and relaxing nature of the area. Potential disruption on the A470
(an important visitor route within the area) is also a concern for businesses. We would expect
the consenting process for proposed developments to identify any significant adverse effects and
agree mitigation measures to minimise congestion and the potential implications for tourism
businesses.

Visual impact of developments on the landscape

The addition of man-made structures to an otherwise natural environment is presented by some
businesses as being at odds with the area’s tourism offer and having potential to diminish the
ability of the area to offer a high quality natural environment.

This viewpoint is echoed in much of the information in relation to potential tourism effects that
has been submitted by the scheme opponents to the Conjoined Public Inquiry. Representations
made by members of the public and businesses tend to be underpinned by the assumption that
where turbines are visible there will be an effect on tourism activity which arises through a loss
of landscape amenity.

Although a large number of representations in relation to potential tourism impacts has been
made, there has been little new primary evidence submitted. Results of a visitor survey
undertaken by Welshpool Community Council (slightly outside of the case study area) in March
and April 2013 have been submitted. The findings run counter to the findings of the wider
evidence base relating to the potential impact of wind farm developments on tourism and appear
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to suggest that a large proportion of visitors would respond negatively to the developments.
Overall, 48% of visitors replying to the questionnaire indicated that they would not consider
taking holidays in mid-Wales if the schemes were to go ahead.

A full description of the research methodology has not been made available so it is difficult to
comment fully on the research and the conclusions that it has informed. As the conjoined inquiry
is not yet complete, it is not clear how this evidence has been used or the weight that has been
attached to it in the assessment of evidence. We would expect the conclusions drawn from this
survey to be carefully interpreted in light of:

. Sample size — the sample consists of a small number of completed questionnaires (48
visitors and 28 tourism business owners)

. Sampling methods — self-completion questionnaires were distributed at Tourism
Information Offices and sent to tourism businesses. The survey response rate is not
stated, however the small number of completed questionnaires suggests that this might
be low. This, together with the potential for self-selection bias in self-completion
methods could undermine the validity of results.

. Question phrasing — it is not clear how the proposed developments were presented to
visitors (e.g. whether illustrations were used, verbal descriptions etc) and what
background information about their locations was given, so it is not possible to comment
fully on the validity of the responses.

North Montgomeryshire Local Council Forum point towards similar survey evidence (from Spring
2012) in their submission to the inquiry. The information available to us was only partial, so it was
not possible to draw full conclusions about the robustness of the survey. For example, 10% of
tourists are reported as stating that they would stop visiting the area if proposed wind farms and
infrastructure were constructed. This proportion must be interpreted in light of the proportion
who state that they would not change their behaviour or who may visit more often. These
counterpart statistics are not yet available.

The addition of turbines and pylons would undoubtedly cause a change in the area’s landscape
which some visitors may view negatively. The extent to which visitors might alter their behaviour
as a result is difficult to predict (given the variety of factors which could influence this). However,
the nature of tourism in the area (in particular the reliance on the natural environment and
narrow tourism base) suggest that visitors to the area (particularly staying visitors) may be more
sensitive to change in landscape than that in many other parts of Wales. It is also likely that, in
light of the area's narrow tourism base and niche offer it may be more difficult to attract other
tourists to replace deterred visitors.

However, while there may be greater potential for some visitors to be deterred from visiting the
parts of the area where the concentration of turbines is greatest, there is no evidence to suggest
that the overarching conclusions from the evidence review would not hold. That is, the majority
of visitors would be unlikely to alter their behaviour and those who are deterred would be a
minority. It should also be noted that there is potential for these deterred visitors to find similar
enjoyment in alternative parts of the local impact area or other parts of Mid Wales less affected
by wind farm development.

Although apparently not a material consideration for the consulted businesses, the potential
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landscape enhancements that some schemes could deliver should be recognised. The Carnedd
Wen scheme (which if consented would extend across Glyndwr's Way to the north of the case
study area) involves an extensive habitat management programme which would see a large area
of forestry plantation (which resulted in the area's landscape being downgraded in the LANDMAP
assessment) being deforested and restored to open moorland over the course of a decade. This
would open up views from this stretch of Glyndwr's way (which is currently densely forested)
which would potentially enhance the walking experience along this stretch of the footpath.

The Noise impacts of developments once operational

Businesses in close proximity to proposed developments have concerns about noise associated
with construction and operation and the potential for this to undermine their ability to offer
guests peace and tranquillity as an integral part of their stay. Evidence from the conjoined inquiry
suggests noise related effects would not be widespread, although there is potential for localised
noise effects.

These could disturb the tranquillity of highly localised areas and perhaps discourage some visitors
who value this particularly highly.

Potential positive effects

Awareness of potential benefits of proposed schemes appears to be limited to community benefit
payments and discounts on electricity bills which some developers are offering to residents and
businesses near to proposed development sites. Few businesses see any opportunities for
potential benefits of wind farm developments to mitigate perceived or actual disbenefits for the
tourism sector. The potential benefits associated with such payments are not seen as being
significant enough to offset the perceived risk to tourism activity.

Effect of grid infrastructure

Consultees views in relation to the grid infrastructure largely mirrored their concerns about wind
turbines and a similar set of mechanisms for impact were proposed. That is, visual impacts,
operational noise and construction related disruption are expected to be the primary sources of
any negative effects that might arise.

Although most consultees expressed a view that pylons are more visually unacceptable than wind
turbines, their overall level of concern about the proposed grid extension's impact on tourism
activity was less pronounced. It should be noted that the distribution of tourism businesses in the
case study area means that there are very few businesses in close proximity to the proposed pylon
route. Although businesses expressed some concern over the impact of the proposed route on
the area’s tourism resource in a general sense, concerns about direct effects on business
performance were not widely reported.

Conclusions

. Whilst the tourism economy in the North Powys local impact area is relatively small in
volume and value terms, it is nevertheless an important economic sector locally. This,
together with the comparative narrowness of North Powys' tourism offer, its focus on
isolation, tranquillity and remoteness mean that the area's tourism economy is more
sensitive to development than in other parts of Wales
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° The narrowness of the tourism base, dominance of the natural environment and
importance of tranquillity to the area's offer means that the visitor economy is more at
risk to wind farm developments than many other parts of Wales.

. The lack of evidence of impacts of existing wind farms on tourism activity has not reduced
concerns about potential future developments. Business concerns about the effect of
future developments centre on the changes to local landscapes that could materialise if
all planned developments were to proceed. There is however recognition that any
landscape changes would be interpreted differently by visitors - while some may see
developments as detrimental others may view them as an enhancement (through the
resulting improvements in access and habitat restoration). Wider evidence on the impact
of wind farm developments on tourism activity indicates that even where changes to the
landscape are viewed as detrimental this will not always result in a change in visitor
behaviour.

. Traffic congestion and delays associated with the construction of the developments could
have an adverse effect on the area’s accessibility. Given the limited capacity on strategic
road routes in the summer season in particular, any congestion or delays caused by the
movement of heavy vehicles could deter visitors. It is difficult to judge the potential for
congestion until the conjoined Inquiry is finished, there is greater clarity on scale and
timing of development, as well as any proposed mitigation.

Conclusions and Implications for Assessment

The three case studies have brought together the experiences of three locations in Wales which
have already been the subject of wind farm development. In many cases these wind farms have
been established for twenty years, yet there have been no comprehensive and robust studies
which have demonstrated any observed impact on the local visitor economies (positive or
negative) in any of the case study areas.

The case studies were designed to provide an additional strand of evidence for the assessment
as a whole, rather than as standalone research. They drew upon local research where it was
available and a set of structured consultations with local tourism trade associations and local
authority tourism officers. Whilst these consultees provided views for their particular
communities and stakeholders, these views were also tested through consultations with tourism
businesses in close proximity to existing wind farms or catering for visitors most likely to be
affected (up to ten additional consultations).

The limited number of interviews conducted clearly brings some limitations in terms of the
comprehensiveness of the case studies and the robustness of the findings. In the absence of any
detailed studies, the case studies have relied to a large extent on consultees’ own views of the
impact of wind farms, however, as many of them observed, it is very difficult to attribute changes
in visitor volumes to specific factors such as wind farms.

Despite these caveats and limitations, there are a number of points of relevance to the study:

. There is very little evidence of any impacts to date from wind farm development in the
case study areas. Only in the Anglesey case study was there any anecdotal evidence that
visitors had stayed away from an area due to wind farms, however the majority of
consultees did not think it had had a negative effect on the local visitor economy to date.
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All case studies concluded that other factors are of far greater importance than wind
farms in explaining trends in the local visitor economy.

A number of the findings are consistent with the evidence review, and provide further
support for the framework as a means of assessing sensitivity. In particular:

» The scale of development and dense clustering of wind farms were considered to
increase the potential for negative reactions by visitors. It should be noted however
that this was based on consultees’ concerns for the future rather than observed
impacts.

» The importance of natural scenery, undeveloped landscapes and remoteness in an
area’s visitor offer may mean its visitor markets are more sensitive to wind farm
development, especially where there are very few alternative visitor activities or
assets in the area. Again, this was based on concerns for the future.

» There is some evidence that it tends to be older visitors who are more likely to be
sensitive to wind farm development. However, younger visitors and those visitors
who come to an area for a specific purpose (eg mountain biking or beach holidays)
are less likely to be deterred.

Proximity to wind farms may deter certain types of visitors, but not all. A number of
consultees expressed concern about wind farms deterring visitors from staying in
accommodation in close proximity to turbines (especially in Neath Port Talbot). However,
many of the businesses in Anglesey and Powys were in very close proximity to existing
turbines and had reported no impact. Again, this may be explained by the characteristics
of visitor markets and differences in the reactions to wind farms.

Disruption during construction and closures/diversions to popular walking routes or trails
were all identified as annoyances for visitors. Although there is no evidence that these
disruptions have deterred people from visiting, they are often raised as frustrations and
should be minimised or mitigated through the planning process. This is of particular
concern for North Powys which could face a long period of construction if all applications
were approved.

There is scope for positive tourism effects from wind farm development, however the
turbines on their own are unlikely to be sufficient. There may, however, be some
instances where wind farm development could enhance existing visitor attractions or be
an attraction in their own right, where they are accompanied by further investment, for
instance through visitor centres.
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Impact Assessment

Local Assessment

This section presents the assessment of sensitivity of visitor markets to wind farms in each of the
local impact areas. The framework for assessing impact as set out in Section Three has been
applied to each of the local impact areas based on the review of local area profiles and case
studies. Each indicator has been rated on a scale of one to five, where one equals very low
sensitivity and five equals very high sensitivity.

The final row in each table presents the overall sensitivity and draws out the conclusions for what
this may mean in terms of changes in visitor numbers. Itisimportant to note that the assessment
for each indicator relates to potential sensitivity to wind farms and not an assessment of impact.
The conclusions of the literature review point to very little impact overall, but identify
circumstances where some visitors may be more sensitive to wind farm development. Even in
cases where the assessment points to high sensitivity, this would not translate in to a large impact
on visitor numbers.

The tables show that the majority of impact areas would be unlikely to experience a significant
change in the volume and value of tourism. However the tables do identify some areas which are
likely to be more sensitive to wind farm development, particularly Powys South and Powys North.

Although there is very little evidence of any impact to date in these areas, both areas could be
the focus for large scale development over the next ten years, with multiple wind farms in close
proximity to each other. These areas tend to attract staying visitors who are older and who come
for the natural scenery, landscapes and feelings of tranquillity offered by the area, and it is these
markets which may be sensitive to large scale wind farm development.

These areas also attracts a large proportion of day visitors who come for a specific purpose (e.g.
to walk the Glyndwrs Way trail), a large proportion of whom may not change their visiting
behaviour as a result of wind farm development. The assessment has therefore concluded that
the overall change in visitor numbers in these areas would be low, but may be moderate for
certain visitor markets.

Although these areas account for a small proportion of tourism employment in Wales as a whole,
the narrow economic base in these areas means the sector is a very important source of local
employment and income (particularly for Powys North). The businesses in these locations may
be sensitive even to small changes in visitor numbers as a result of wind farm development, and
there may be a particular challenge for them replacing those visitors which are deterred.
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North Anglesey — Small tourism economy within impact area but important sector locally

Framework Indicator
Scale of development

Clustering near other wind
farms

Dominance of wind farms on
landscape in key tourism areas
Scenery and Landscape Quality
Unspoiled, open landscapes

central to visitor offer
Capacity of Local Tourism Sector

Loyalty of tourist base

Age of visitors

Overall Assessment

Sensitivity

2

4

Justification
Large number of turbines in the north of the island, but are mostly smaller developments. Not the
focus for large scale future development over next decade.
Wind farms are located close to each other, and all wind farms can be seen from certain locations
in the north of the island. But confined to a relatively small area.
Wind farms are judged to be a dominant presence on the landscape in a large area of lowland
farmland. Some are located close to the AONB, however they are unlikely to be visually intrusive
on coastal landscapes and beaches for most visitors.
All located in pleasant but unremarkable inland countryside. Assessed by LANDMAP as moderate
quality, although presence of turbines influence this assessment.
Unspoiled coastal landscapes are central to visitor offer, but wind farms not likely to detract from
these. Visitor offer is diverse, including beach holidays, watersports and outdoor activities.
DMP shows visitor numbers are highly seasonal, so likely to be operating under capacity during
winter months. Most visitors during winter months are likely to be older visitors who may be more
sensitive to wind farms.
DMP shows around 60% of visitors to serviced accommodation and 50% of self catering are repeat
visitors, but these are not likely to be any more concentrated amongst those more sensitive to WF
development.
40% of visitors are aged 55+, attracting a large number of older couples who may be more sensitive
to WF development. Families are also an important market, but these are not particularly sensitive
to WF development.
Although a number of indicators point to potential for increased sensitivity to wind farms, IACC’s
own research has not identified negative effects. Case study identifies some anecdotal evidence of
visitors staying away but a large proportion of operators have not experienced fall in visitor
numbers due to wind farms. Diversity of offer means there is high potential for replacement of
visitors who are deterred. Overall, minimal visitor economy impacts expected.
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North Ceredigion — Small tourism economy but very important sector given the narrow economic base

Framework Indicator
Scale of development

Clustering near other wind
farms

Dominance of wind farms on
landscape in key tourism areas
Scenery and Landscape Quality
Unspoiled, open landscapes
central to visitor offer

Capacity of Local Tourism Sector
Loyalty of tourist base

Age of visitors

Overall Assessment

Sensitivity

2

Justification
Four operational wind farms containing 77 turbines, but spread across wide area. One large wind
farm containing 39 turbines. No future wind farms planned.
Wind farms spread out over a wide area, with little potential for cumulative effects.

Some walkers in Cambrian mountains likely to come in close proximity to Cefn Croes but most wind
farms further distance from key visitor assets and routes. No evidence that Cefn Croes has affected
visitor numbers.

Two of the landscapes containing wind farms assessed as “outstanding” in LANDMAP, including
Cefn Croes. Others assessed as “moderate”.

Important part of visitor offer in Cambrian mountains, but part of a more diverse offer which is less
sensitive to wind farm development.

Tourism is highly seasonal, but large proportion of business turned away during summer months,
and smaller proportion during shoulder months. Most tourism visitors to Cefn Croes would be in
summer months. So some potential for replacement of visitors.

Tourism strategy notes that many of the older visitors staying in caravans by coast are repeat
visitors to the area, but most of these are remote from wind farm development.

48% of visitors are “empty nesters” over 55, with potential for this group to be more sensitive than
average to wind farm development.

No evidence identified that existing wind farm development has affected visitor numbers. Most
sensitive area would be around Cefn Croes. Some visitors could be discouraged, but likely to be
limited in extent and potential for these to go to other local destinations not affected by
developments. Overall, minimal visitor economy impacts expected.

Page 123

regeneris





Powys South — Small tourism economy and a small share of total employment

Framework Indicator
Scale of development

Clustering of multiple wind
farms
Dominance of wind farms on

landscape in key tourism areas

Scenery and Landscape Quality

Unspoiled, open landscapes
central to visitor offer
Capacity of Local Tourism Sector

Loyalty of tourist base

Diversity of visitor base

Overall Assessment

Sensitivity
5

4

Justification
Two large, established wind farms and a number of large wind farms in planning system.

All wind farms in relatively close proximity. Potential for some cumulative effects, although limited
to some extent by topography of area.

Large wind farms in close proximity to some visitor assets (Glyndwr’s Way, open access land), but
not major in terms of visitor numbers. Elan Valley another important visitor asset which is further
from wind farms.

Some wind farms in areas assessed as high for landscape quality, others assessed as moderate.
Landscapes not as dramatic as other areas of Powys (Brecon Beacons). Wind farms may enhance
the landscape for some visitors in some locations (eg Llandinam).

Open, unspoiled landscapes and feeling of isolated wilderness are important part of offer, but
fishing, walking, cycling and other outdoor activities also popular.

Limited information available for Powys or local area. Mid Wales tourism strategy indicates
occupancy levels are low but this covers a very wide area. Likely to be seasonal.

Visitor surveys indicate one in ten visitors to Powys are repeat visitors who may be more sensitive
to wind farm development.

Limited information for the study area itself, but Mid Wales tourism strategy shows that half of
visitors to Powys are “empty nesters” aged 55+. These visitors may be more sensitive to wind farm
development.

The scale of development combined with the visitor profile and wilderness offer of this study area
leave it more sensitive to wind farm development than other areas of Wales. Narrow visitor offer
and proximity to other more established tourism areas mean there may be less potential for
replacement of visitors than other areas. Potential for effect on visitor economy. The effect is
likely to be small but there is a risk that it could be moderate for some visitor markets.
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South Coast Urban - Large visitor economy dominated by Cardiff city centre

Framework Indicator
Scale of development

Clustering near other wind
farms

Dominance of wind farms on
landscape in key tourism areas
Scenery and Landscape Quality
Unspoiled, open landscapes
central to visitor offer

Capacity of Local Tourism Sector
Loyalty of tourist base

Age of visitors

Overall Assessment

Sensitivity
1

Justification
All operational, consented and planned wind farms are very small (comprising one or two turbines
each)

Two wind farms in close proximity but both very small

Size of windfarms and urban context means they are not dominant feature on landscape

All'in areas assessed as low or moderate for landscape quality

Urban context means unspoiled landscapes do not feature in visitor offer

Surveys indicate hotel occupancy in Cardiff is below capacity, however this is less relevant in this

context

Day visitors likely to be frequent visitors, but this is for shopping and cultural breaks. Weekend
breaks less likely to be repeat visitors

Attracts a broad mix of age ranges
No threat to visitor economy from wind farm development because of nature of visitor offer

(shopping, culture, city breaks) and limited scale of wind farm development. No specific impacts
expected on the visitor economy.

Page 125

regeneris





Carmarthenshire - Sizeable visitor economy and an important source of employment and income

Framework Indicator Sensitivity
Scale of development 3
Clustering near other wind 3
farms

Dominance of wind farms on 2

landscape in key tourism areas
Scenery and Landscape Quality 3

Unspoiled, open landscapes 2
central to visitor offer

Capacity of Local Tourism Sector 2
Loyalty of tourist base N/A
Age of visitors 2
Overall Assessment 2

Justification
Most operational wind farms are small, but future wind farms will be larger. Largest wind farm will
be the consented Brechfa Forest East (28 turbines).
Operational wind farms are distributed over wide area. Planned and consented wind farms may
create a cluster of three wind farms in Brechfa Forest.
Small wind farm located close to coast which is a key visitor asset, but unlikely to be intrusive for
visitors to beach or walkers. Future wind farms in Brechfa Forest may be dominant in some areas,
but dense forestry would limit intrusiveness.
Brechfa Forest landscapes assessed as high scenic value. Presence of wind farms may detract from
views and overall enjoyment for some visitors.
Open landscapes are important part of offer in the east of the County but less so in impact area.
Beaches unlikely to be affected by wind farm development. Brechfa Forest is popular with
mountain bikers who are likely to be less sensitive to wind farm development.
Very little information available, but likely to be seasonal. Mountain biking in Brechfa Forest likely
to be less seasonal than other activities.
Very little information available for level of repeat visits to Carmarthenshire as a whole or the
impact area.
Limited information available. East Carmarthenshire survey showed area is popular with older
visitors. However, area most affected is Brechfa Forest which is likely to attract younger visitors
(mountain bikers) who are in general less sensitive to WFs.
The scale of development in Carmarthenshire is limited compared to other parts of Wales. Some
visitors to Brechfa Forest may be deterred by change to landscape, however the area is popular for
mountain biking and other outdoor activities. These visitors are less sensitive to wind farm
development. Nevertheless, very little overall visitor economy impacts expected.
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Powys North — Small tourism economy but important sector given narrow economic base

Framework Indicator
Scale of development

Clustering near other wind
farms

Dominance of wind farms on
landscape in key tourism areas

Scenery and Landscape Quality

Unspoiled, open landscapes
central to visitor offer

Capacity of Local Tourism Sector
Loyalty of tourist base

Age of visitors

Overall Assessment

Sensitivity
5

5

Justification
Over 150 existing turbines and a number of consented or planned wind farms in close proximity.
Also new proposed grid infrastructure.
There would be three separate clusters of wind farm developments if all applications were
approved.

Large wind farms in close proximity to visitor assets (Glyndwr’s Way and open country)

Wind farms mostly in areas of upland moorland and grazing land, which are less dramatic than
other parts of Powys. Largest wind farms are located in an area assessed as poor for landscape
quality because of forestry plantations.

Open, unspoiled landscapes and feeling of isolated wilderness are important part of offer, but
fishing, walking, cycling and other outdoor activities also popular.

Limited information available for Powys or local area. Mid Wales tourism strategy indicates
occupancy levels are low but this covers a very wide area. Likely to be seasonal.

Visitor surveys indicate one in ten visitors to Powys are repeat visitors who tend to be more
sensitive to wind farm development

Half of visitors to Powys are “empty nesters” aged 55+. This group tends to be more sensitive to
wind farm development.

The scale of development combined with the visitor profile and wilderness offer of this study area
leave it more sensitive to wind farm development than other areas of Wales. Narrow visitor offer
and proximity to other more established tourism areas mean there may be less potential for
replacement of visitors than other areas. Potential for impact on visitor economy. The impact is
likely to be small but there is a risk that this could be moderate for certain visitor markets.
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South Wales Valleys — Growing visitor economy but not an important source of employment

Framework Indicator
Scale of development

Clustering near other wind
farms

Dominance of wind farms on
landscape in key tourism areas

Scenery and Landscape Quality

Unspoiled, open landscapes
central to visitor offer

Capacity of Local Tourism Sector

Loyalty of tourist base

Age of visitors

Overall Assessment

Sensitivity

5

Justification
102 turbines already installed, and a large number of wind farms with consent or in the planning
system, including Pen y Cymoedd (76 turbines). This will create large scale development in NPT
and RCT
Large cluster of wind farms in NPT/RCT, including existing and consented wind farms

Large wind farms in close proximity to visitor assets (Afan Forest Park and upland areas of NPT and
RCT). Visibility of wind farms may be reduced in forested areas. Dominance on landscape may be
limited by proximity to developed areas.

Half of wind farms are in areas assessed as high for landscape quality. However many are close to
former industrial areas and settlements which detracts from “unspoiledness” of landscapes
Unspoiled, open landscapes are part of offer in some areas. The countryside offer is not fully
developed for tourism compared to other locations in Wales. Mountain biking, culture and
heritage, beaches and outdoor activities more important.

Evidence from case studies showed a mixed picture. Some markets have experienced strong
growth, but overall tourism growth has been flat and there is likely to be some capacity.

Not clear from the evidence, but mountain bikers are a key market and likely to be repeat visitors
for mountain bike trails in Afan Forest Park. This market is less sensitive to wind farm
development.

Area attracts a large proportion of younger visitors for mountain biking and activities. These
markets are less sensitive to wind farm development.

Large scale development but not established as a visitor location for high scenic value. Visitors
tend to be younger and come for specific activities. Case study indicates limited potential for some
visitors to be deterred but high potential for replacement of deterred visitors with other markets.
Very little overall impact on visitor economy expected, and some WF related opportunities.
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North Wales — Small visitor economy with average share of employment in tourism

Framework Indicator Sensitivity Justification

Scale of development 3 Six operational wind farms, but mostly small or medium in scale (largest has 25 turbines). Potential
for six future developments which would be larger.

Clustering near other wind 3 Potential for clustering of wind farms around Clocaenog forest if applications were approved, but

farms limited clustering overall. Also some screening in these areas due to forestry locations.

Dominance of wind farms on 3 Wind farms are in close proximity to Llyn Brenig and Mynydd Hiraethog SSSI. These are popular

landscape in key tourism areas areas but lower profile than other visitor assets. Wind farms may be visible from parts of
Snowdonia and Clwydian Range but would be unlikely to be dominant features on landscape.

Scenery and Landscape Quality 3 Some wind farms in areas assessed as high for landscape quality, but greatest concentration of
turbines in an area assessed as low due to forestry plantations.

Unspoiled, open landscapes 3 Scenery is a key reason for visiting the area. But areas also popular for nature watching, fishing,

central to visitor offer walking, mountain biking and watersport, so there is potential for replacement of visitors who are
deterred.

Capacity of Local Tourism Sector N/A Very little evidence about capacity of local tourism sector. Likely to be seasonal.

Loyalty of tourist base 3 Around % of visitors are repeat day visitors who have not travelled far. Some repeat visitors may
be deterred by wind farms, but large number of visitors likely to have visited out of convenience
and may be less sensitive to wind farm development.

Age of visitors 4 51% of visitors are over 55. Visitors in this age group may be more sensitive to wind farm
development.

Overall Assessment 2 Large number of wind farms but mostly dispersed over a wide area. Although some people who

visit for the scenery may be deterred, there are numerous alternative visitor markets which may be
less sensitive to wind farm development. Also potential for positive effects by using wind farms as

a visitor asset, identified by Denbighshire and Conwy County Councils. Very little overall impact on
visitor economy and some WF related opportunities
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Pembrokeshire — Small visitor economy accounting for small share of employment

Framework Indicator
Scale of development

Clustering near other wind
farms

Dominance of wind farms on
landscape in key tourism areas
Scenery and Landscape Quality
Unspoiled, open landscapes
central to visitor offer

Capacity of Local Tourism Sector
Loyalty of tourist base

Age of visitors

Overall Assessment

Sensitivity
1

Justification
Two existing wind farms and up to three future developments, but all small in scale

Four of the wind farms are in close proximity, but these are all small so this does not have
significant effect

Size and locations of wind farms in less scenic areas means they are unlikely to be dominant
presence in key visitor locations

One wind farm is close to scenic areas of Pembrokeshire Coast National Park, but all wind farms are
in farmland assessed as moderate by LANDMAP

Unspoiled coastal landscapes and seascapes are central to the visitor offer, but wind farms are
remote from these locations.

Highly seasonal, but less relevant for this case study where wind farms would be unlikely to have
any effect on visitor behaviour

85% of visitors to Pembrokeshire are repeat visitors, but this is less relevant when considered
alongside other factors which suggest wind farms would have limited effect on visitor behaviour
Pembrokeshire visitor survey shows area is popular with younger visitors who tend to be less
sensitive to wind farm development.

Small scale of development and location of wind farms away from the beaches and coastal areas
with high scenic value mean there is likely to be limited potential for impact from wind farms and
no overall impact on the visitor economy.
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8.15

8.16

National Assessment

The focus of the study has been a bottom-up assessment of impacts in local impact areas.
These have concluded that there has been very little evidence of tourism impacts to date, and
that any future impacts are likely to be small in nature and highly localised. Although the study
has not conducted a top down assessment at national level, there are strong grounds to
conclude that there is likely to be very little change in visitor numbers in Wales as a whole.
The key reasons for this are as follows:

. Any local negative impacts would be very small in the national context. Those
negative impacts which have been identified through the local area assessments are
likely to take place in areas remote from the main concentrations of tourism activity.
While tourism may be an important sector locally, these areas account for a very small
share of total tourism volume and value for Wales, so any negative effects would be
small for Wales as a whole.

. Negative impacts likely to be displaced elsewhere. Any negative reactions to wind
farms would be likely to result in tourism being displaced from some areas to others.
The policy to concentrate wind farm development in SSAs means there would be large
areas of Wales which are remote from wind farm development, including many of the
country’s key natural assets and protected areas. These areas would be likely to see
a small increase in visitor volume and value at the expense of other areas.

. Perceptions of Wales would be unlikely to change. Following on from the above, the
scale of development in certain locations may change peoples’ perceptions of these
areas and make them less likely to visit. However, the large areas of Wales which
would be unaffected from wind farms mean it is unlikely that visitor perceptions of
the country as a whole and their decisions to visit would be changed.

The most comprehensive and robust assessment of tourism impacts of wind farms at a
national level was the GCU study for Scotland, which provides support for this assessment.
The study found very little impact for Scotland as a whole??, and that where negative effects
do arise, these occur in the form of displaced tourism. Clearly a great deal of caution is
required when applying the findings of this study to the Welsh context. However, the two
countries have similar visitor markets, particularly in the areas affected by wind farms, where
a large proportion of visitors visit for the natural scenery and landscape. The scale and density
of development is far greater in Scotland than Wales, and there remain large, scenic areas of
Wales unaffected by wind farms which offer alternatives to those visitors who are deterred.
There are therefore strong grounds to conclude that a similar pattern would occur in Wales.

22 1n the worst case scenario, it found the impact on Scotland in employment terms would be 200 FTEs
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9.1

9.2

9.3

9.4

9.5

9.6

Conclusions and Recommendations

Conclusions

This study has sought to address a number of challenging questions on a hotly debated topic;
that is, the relationship between current and future onshore wind farm development and the
visitor economy of Wales. The potential scale of onshore development over the next ten years
could possibly lead to a fourfold increase on the current level of installed generating capacity,
much of this concentrated in the Tan 8 Strategic Search Areas. This has raised a number of
concerns amongst the tourism sector and local communities about the potential impacts on
the visitor economies.

The study has carefully assessed the evidence of existing tourism impacts, but also taken a
future view of potential impact if all planned developments were approved. Whilst this
equates to approximately 2GW of installed capacity constructed by 2025, this should be seen
as a maximum scale of development. Given the uncertainty affecting the deployment of all of
this additional capacity, it could be much lower in practice.

The study has drawn on the extensive body of evidence examining the relationships between
wind farms and tourism in devising the bottom-up assessment method. This method uses
local area assessments to better understand the existing and future impacts of the wind farm
development on the visitor economy, both for the nine areas in which development is
concentrated and Wales as a whole.

Limited evidence of tourism impacts to date for Wales as a whole

While there are few national studies of the impact of onshore wind development on tourism,
the weight of the evidence suggests that at the national level, effects on tourism will be
limited. The evidence suggests that, where negative effects do arise, these are typically quite
modest in scale and will often occur in the form of displaced tourism. That is, the small
proportion of tourists who adjust their visiting behaviour in response to the presence of wind
farms are likely to choose to visit other neighbouring locations which are not affected by wind
farms.

While these national studies were not conducted in Wales, there are strong grounds to
conclude that the findings can be applied in this context. The scale and density of development
in Scotland (where much of this research has been conducted) is much greater than Wales.
Given the Welsh policy to focus development in SSAs, there are still extensive scenic areas of
Wales unaffected by wind farms which offer alternatives for the small proportion of people
who might be deterred.

The case studies also showed little evidence of impact to date at a more local level, despite
the presence of large wind farms in close proximity to tourism centres. While there were
clearly challenges for consultees in accurately assessing the effects of wind farms on visitor
numbers, the majority believed there to have been no impact to date. This view was view
held by most businesses, local authority and trade body consultees.
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9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

9.15

Planning Policy has ensured wind farms are remote from Wales’s key visitor assets

Following on from the above, the analysis in this study has shown that Wales’s key tourism
areas and visitor assets are, for the most part, unlikely to be affected by wind farm
development. Although TAN8 did not explicitly seek to focus development outside of key
tourism areas, this has resulted indirectly by concentrating development away from key
natural assets such as areas of outstanding natural beauty and national parks.

While there are examples of wind farms which can be seen from highly protected areas, these
tend to be from a long distance, meaning they are not dominant features on the landscape.
It is highly unlikely that visitors to these areas would be deterred from making future visits as
a consequence.

The areas affected by wind farms tend to have relatively low levels of tourism, as reflected in
the analysis of visitor accommodation and tourism employment in these areas. However,
some of these areas also have a small and narrow overall economic base and so the
contribution of tourism, albeit small, is nevertheless quite important to them.

Reactions to wind farms are complex and may change over time

A consistent finding across much of the evidence is that visitor responses and reactions to
wind farms are subjective and depend on the individual’s own judgements and interpretation
of the relative value of wind farms and their aesthetics.

A key factor is the reaction of individual tourists to the impact of wind farms in the landscape.
This is potentially very important to the performance of tourism in many parts of Wales, where
surveys have shown that beautiful and unspoiled countryside is an important reason for the
visit and a key contributor to visitor enjoyment. However, previous studies have shown that
while individuals vary widely in their reaction to wind farms, a clear majority do not react
negatively to them in the landscape and will not change their destination choice on account
of the presence of wind farms.

The breadth of factors which could influence people’s perceptions of wind farms is complex.
These are likely to include their views on renewable energy and the effectiveness of wind
farms as a means of energy production. The research suggests that these wider perceptions
play a role in how tourists weigh up the positive and negative aspects of wind farm
development.

Based on current evidence of visitor responses and reactions, and the balance of public
support for wind energy over time, there is little to suggest that the planned increase in
onshore wind production would result in significant changes in visitor numbers, even in those
areas where there may be multiple wind farm developments.

However, it is important to recognise that the wider perceptions that influence visitor
reactions are not set in stone. They are likely to be influenced by a wide set of factors related
to climate change and energy production over the next ten years, including changes in energy
prices and views on the relative merits of wind energy compared to alternatives, such as
fracking or other forms of renewable energy.

There is also a potential danger that the increased rate of development in some parts of Wales
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9.16

9.17

9.18

9.19

9.20

could change the value judgements made by some visitors if they feel a point is reached when
wind farms become too dominant a presence on Welsh landscapes. This could alter their
perceptions of the relative merits of wind turbines and in turn change their visitor behaviour.

While this needs to be acknowledged as a potential risk, the spatial concentration of turbines
in areas remote from the main tourism locations means that itis unlikely that Wales as a whole
would be perceived to be dominated by turbines for most visitors. The risk also needs to be
considered in light of the fact that wind farms will become a more common sight in the UK
and Europe in general, including those parts of the UK which may be considered Wales’s
competitor locations?. This increased familiarity with turbines could mean that many visitors
become more tolerant of turbines as a feature of rural landscapes, and their visiting behaviour
may change little as a result.

Higher sensitivity to wind farms for certain visitor markets in close proximity

While most of the evidence points toward limited impacts on tourism from wind farms, there
are examples of certain locations which are, on balance, more sensitive to wind farm
development. This is on account of their landscapes, types of visitor, limited product diversity
and proximity to wind farms. This is particularly the case where the key visitor markets are
older people visiting for the tranquillity, remoteness and natural scenery offered in some parts
of Wales. Remoter parts of Powys are the most notable examples of where this may be the
case.

In these locations, the study has concluded that the potential negative effect on visitor
numbers may still be low overall, but in some circumstances could be moderate. The case
studies have revealed that there is clearly a great deal of uncertainty around the potential
impact which may arise in practice. Greatest concern exists amongst areas and businesses
closest to wind farms and appealing to visitor markets most sensitive to changes in landscape
quality. The case studies did highlight some businesses reporting negative reaction from
visitors and also holding back investment on account of the uncertain impact, although a
majority were not affected negatively at all.

Although these areas account for a small proportion of tourism employment in Wales as a
whole, the narrow economic base in these areas means the sector is an important source of
local employment and income. The businesses in these locations may be sensitive even to
small changes in visitor numbers as a result of wind farm development. They may have a
particular challenge for businesses replacing those visitors which are deterred in areas where
there may be limited appeal for other visitor markets.

Some potential for positive impacts, often requiring further investment

Although a number of studies point to the potential of the wind farms in their own right to
attract visitors, these are often based on visitors’ stated intentions in surveys rather than any
observed positive impacts. There is little evidence that these positive effects occur in practice,
and this was borne out by the case studies where there are established wind farms.

23 If all wind farms currently in the planning system were approved, Scotland would have 12GW of installed capacity,
compared to Wales’s 2GW. The density of turbines (in terms of MW per 1,000 sq km) would be 50% higher in Scotland
than in Wales.
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9.25

There may, however, be some instances where wind farm development could enable the
enhancement of existing visitor attractions or be an attraction in their own right through for
example investment in related visitor facilities. While it is unlikely that such facilities would
be sufficient to attract holiday tourism, they are likely to present opportunities for those areas
which attract a large share of day visitors and have a large catchment population in close
proximity, such as the South Wales Valleys or North East Wales. These are two areas which
are already exploring the potential to utilise wind farms as a visitor attraction. The case studies
showed there was enthusiasm for these types of projects among local stakeholders and an
opportunity to make better use of community benefit funds to achieve economic
development goals.

No evidence that wind farms on visitor routes deter tourists

The study has shown there are a number of visitor routes which will be in close proximity to
large concentrations of turbines. The evidence base on how visitors react to wind farms on
these routes is not well developed. However, for most visitors, these encounters will be brief
and we believe would be unlikely to affect their enjoyment of the main purpose of their visit.
The general survey evidence presented in this study offers the only proxy for how visitors
would react to these wind farms. This shows that small minorities of visitors would be
encouraged, whilst others would be discouraged. Overall, however, there is no evidence to
suggest that there would be any significant change in visitor numbers using these routes to
reach destination elsewhere.

Negative impacts during construction

The study has not shown there to be any evidence of a fall in visitor numbers as a result of
disruption during construction. However, this was identified as a concern for many businesses
in the case studies, particularly in relation to noise and traffic, and the closure and diversion
of public footpaths or other popular routes. Given that some areas examined in this study
could be affected by construction of wind farms for a number of years, it is vital that these
disruptions are minimised and mitigated wherever possible through the planning process.
There are also several examples of rights of way or trails which were enhanced during
construction, and these improvements should be communicated to locals and visitors.

Associated infrastructure

The evidence base for tourism impacts of associated infrastructure is far less developed than
that for wind farms. The few studies which have addressed the subject have focused on
visitors’ opinions of pylons, which consistently find that reactions are far more negative than
toward wind turbines. This strong feeling toward grid infrastructure presents an increased
risk for those areas where new pylons are proposed alongside considerable wind farm
development, particularly North Powys. However, there is no evidence that the existing
National Grid infrastructure which is concentrated in North and South Wales, often in popular
scenic areas, discourages visitors.

Nevertheless, the lack of robust evidence means the assessment of the potential impact of
the proposed supporting grid infrastructure is particularly challenging. The proposals by
National Grid will now see a significant proportion of the connection to the grid buried
undergrown, including the section which crosses the Glyndwr’s Way. This would reduce the
visual impact upon one of North Powys’s key visitor asset and mitigate potential impacts.
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9.26

Recommendations

The recommendations are set our below, grouped in three categories: (i) land use planning
considerations, (ii) economic development, and (iii) maximising opportunities and minimising
disbenefits.

Land Use Planning Considerations:

. There is little guidance available to developers, planning authorities and communities
on the best approach to assessing the potential impacts of wind farm proposals on
local visitor economies and visitor assets (as part of Environmental Assessments which
support planning applications). The fact that the assessment of these effects can be
challenging and subject to aspects of uncertainty (especially in terms of cumulative
assessment), points to the need for improved guidance. Welsh Government should
consider supporting others stakeholders such as the Planning Inspectorate and other
devolved administrations to develop this guidance.

. Linked to this point, the assessment framework which has been used in this study for
assessing the sensitivity of local visitor economies to wind farm development would
provide a helpful tool which could be used within this guidance.

. Although most local tourism economies will face minimal or no threat from wind farm
development, the nature of the visitor economies in some parts of Wales does mean
they are at greater risk of negative impacts. In these instances, there is a need for
developers to undertake thorough research and consultation to understand the
nature and extent of the threat, the potential opportunities (if relevant) and any
actions which need to be taken. The emphasis should be upon reaching agreement
on these issues with the local tourism sectors and other stakeholders where this is
possible, prior to submission of the planning application.

. The study has concluded that there is the risk that some future wind farm
development could have a minor or even moderate negative impact on local visitor
economies. However, these assessments are often subject to a degree of uncertainty
and for this reason it is important to monitor the actual impact of new development
upon tourism in these areas. Given the shortcomings in visitor data at this localised
level and the wide range of factors which influence the visitor economy, it will be
important to agree a suitable approach to do this.

. Whilst the potential impact of onshore wind farms on the visitor economy was not a
criteria in the selection of the strategic search areas within the TAN 8 policy (although
the impact on landscape was), there is merit in it having a more explicit role in
informing locational choices for any successor policy. The reason for this is that as the
additional generation capacity associated with Tan 8 is implemented, the potential
consequences of any further development in these areas on the local visitor economy
would need to be carefully considered.

Maximising Opportunities and Minimising Dis-benefits

. The development of renewable energy in general and wind farms more specifically
provides some opportunities for linked tourism development (and the report has
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highlighted instances where this has been successful). The more significant
opportunities for generating additional economic benefit impact are linked to new
visitor attractions and facilities. They are more appropriate in locations with large day
visitor catchments, good accessibility and a significant degree of complementarity
with the local tourism strategies.

. In other instances, there will often be small scale opportunities to improve the visitor
offer in close proximity to and linked to a wind farm development, including all
weather access, signage and way marking, and information boards. Where landscape
and habitats are being improved as part of a wind farm development, this may provide
some opportunity to share information with visitors as a point of interest and to raise
awareness

. In other instances, it is important to minimise the potential for disbenefits during
construction periods. This includes rerouting public access, clear signage and effective
communication of the potential disruption to user groups.

. In all of these instances, the scope to link public sector resources (Rural Development
Programme and ERDF, for example) with community benefit payments from wind
farm developers in creative ways should be explored. This provides potentially
important way of providing additional resources to support local, often rural
economies

Tourism and Economic Development

. Where a clear link can be established between a specific wind farm development and
the likelihood of significant negative impacts upon the tourism economy, this would
need to be mitigated through the planning approval.

. Although in other instances wind farm developments are far less likely to result in
significant negative impacts, they are nevertheless seen by the tourism sector and
other stakeholders as significant threats and may actually discourage some private
sector investment as a consequence of the associated uncertainty. There is a role in
these areas to use community benefit funds, where they are available and matched
by public sector resources (including the new European programmes for the period
2014-20), in a much more strategic way to support the tourism sector. Good practice
examples of these strategies and investments should be shared with local
stakeholders and the tourism sector.
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Predicting the growth of tree and hedge planting when determining the effectiveness
of mitigation

Landscape mitigation for schemes in the UK is often
provided in the form of native hedge and tree
planting. It is usual practice to predict the effect of
such mitigation after set periods, such as 5 and 15
years after planting. To do this, forecasting is
required of the likely extent of growth, and
particularly height, for these periods. This is
particularly important if preparing photomontages to
show the effectiveness of the mitigation over time.

The Guide for Landscape and Visual Impact Version
3 (paragraph 4.42) states “Assumptions about plant
growth or other changes over time should be realistic
and not over optimistic. The design concept for the
mitigation has to have a good chance of being
achieved in practice to be taken seriously by the
competent authority.” There are many variables
active in achieving this, and this article explores the
issues that must be considered.

Predicting plant growth and height over time

The growth of native trees and shrubs is influenced
by many factors, such as soil type, climate, species,
seasonal weather, maintenance and management.
Much can be learnt from examining the conditions on
a site. For example is the soil a lowland arable rich
loam or a poor thin stony soil? Growth can be
impeded if planting is to be on soils that have been
compacted by construction activities — is amelioration
possible? Is the site cold and exposed, or sheltered?
Is the vegetation shaped by the wind? Are the leaves
scorched by salt spray?

A good indication of likely annual growth at a site can
be gained by examining the growth patterns of
existing nearby vegetation. Annual extension growth
is not difficult to measure on young trees or hedges
in autumn when the fresh green or light brown shoots
are easily distinguished from the older weathered
bark of the previous season.

Certain species, such as willows, poplars and alders
have a ‘sustained 'growth pattern and can grow
continuously throughout the growing season,
extending up to 200 cm if conditions are favourable.
Other species, such as oak and conifers, have
growth patterns which are ‘preformed’ from bud
development that has taken place in the previous
year. They tend to put on a 20 — 60 cm growth surge
in spring and then slow down.

Whilst it may be tempting to plant faster growing
sustained growth species for quick effect, it is often
preferable to plant species typical of the location or
which support ecological objectives. While planting a
solid line of willow or poplar will rarely be appropriate,
temporary use of fast growing ‘nurse species’ (to be
removed later) to provide shelter for slower species
could be considered. Preformed growth species are
usually longer lived and stronger than sustained
growth species.

Extension growth also varies depending upon the
maturity of the plant. Newly planted trees can require
2 -5 years to overcome the shock of being
transplanted. Once established, however, they can
go through a phase of maximum extension growth
before slowing towards maturity. Browsing by deer,
drought and disease can further limit growth. Good
management is important. Grass growing around the
base of new planting can restrict growth to a
significant degree and, if plants are planted densely
and not thinned, competition will reduce growth.

iema
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To establish a good thick twiggy hedge it will be
necessary to clip it annually and therefore increase
height slowly. Since hedges often only need to be 2-
3 m high (above head height) to provide effective
mitigation, this is not necessarily problematic. Such a
hedge can be achieved in 4 years in the right
conditions, but 5-7 years is probably a good
estimate.

Is there a rule of thumb with so many variables?

Newly planted stock is unlikely to have any
significant screening effect in Year 1 since it is
typically planted as 60-80 cm high transplants. It can
be useful to include some feathered trees and
standards 2-3 m in height for a more instant effect.
Stakes and shelters could be considered to have a
negative visual effect.

Given that most UK mitigation planting will be of
mixed natives in largely unexposed conditions, an
average annual growth of 30 cm/year in the first 5
years can normally be assumed. Once established,
growth rate will increase and circa 50 cm/year for the
next 10 years can be anticipated. If planted as
transplants, this gives a height of 2-2.5 m in the first
year and 7-7.5 m after 15 years. For more exposed
locations it is recommended that annual growth is
calculated by taking clues from the existing trees and
hedges in the locality.

Author: Chris McDermott, Principal Landscape
Architect (The Landmark Practice)

For access to more EIA articles, case studies and hundreds of non-
technical summaries of Environmental Statements visit:
www.iema.net/gmark
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Executive Summary

The city of Hull and the wider Humber region have faced significant challenges over recent
decades. The overall economic picture has been one of economic decline, the loss of
manufacturing, high unemployment, weak skills levels, and low population growth.

In recent years, the offshore wind industry has emerged as a major higher-value sector, providing
the area with a new economic driver. The sector is at the heart of local strategic plans, with the
Humber LEP recognising it as the number one economic opportunity for the region, and Hull aiming
to become the ‘leading UK Energy City’. To ensure the offshore wind sector brings sustainable
economic benefit in the region, securing a series of investments over a longer period is critical.

DONG Energy’s total investment in Humber offshore wind farms between 2013 and 2019 is
expected to be around £6 billion, of which approximately £1bn will be captured by businesses and
employees in the Humber area. Its investment will continue beyond this period with the
operations and maintenance (O&M) phase of its current investments and new development plans,
following DONG Energy’s acquisition of the whole Hornsea offshore wind zone.

Including all construction and operational activity, DONG Energy’s investments could generate
£1.21 bn of gross value added (GVA?) in the Humber area by 2030. This includes:

° £210 m based only on activity confirmed to be delivered through the Humber and its ports?

° £1.0 bn if other consented wind farm investments also use Humber based ports for
construction and O&M phases3. Port use for these wind farm phases are not yet confirmed.

Assuming that Race Bank and Hornsea 1 wind farms deliver construction and O&M phases through
Humber ports, it is anticipated that DONG Energy’s current investments will support:

° an average of 1,600 jobs in the Humber per year over 2015-20 (ranging between 700 -
2,700 each year)
° up to 500 long-term jobs in O&M activity from 2020 onwards.

DONG Energy’s involvement in the Humber has also supported increased investment in the region.

° Siemens’s £310m investment in a new wind turbine factory in Hull was key to the sector
securing a substantial foothold in the Humber, and DONG Energy’s relationship with
Siemens was cited as a key significant factor in the investment decision.

° Other activity has followed Siemens, including approval for the Able Marine Energy Park,
and investment plans for a new green technologies business park in Hull.

Sustained investment in the Humber by DONG Energy, alongside other firms, has also:

o Provided significant new supplier opportunities in the business base
° Supported enhanced skills provision in the area, relating to sector opportunities
° Helped to raise confidence and aspiration in both public and private sectors.

1 Gross value added is a standard UK measure of economic value generated, capturing employee income and business profit

2 Note: This includes: construction phases for both Westermost Rough and Race Bank and O&M for Westermost Rough.

3 Note: This includes O&M phase for Race Bank, and both construction and O&M phases for Hornsea 1.

regeneris
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Introduction

Economic development in the Humber area is one of the big economic success stories currently
taking place in the UK. At the core of this economic transformation is the development of the
offshore wind sector, which was primarily catalysed by investment in a critical mass of offshore
wind farms close to the coast of the Humber estuary. By far the largest investor in these wind
farms in the Humber region is DONG Energy.

This report sets out an overview of the economic impact that DONG Energy’s investments to date
have had, and that future investments will have in the Humber area. It focuses on both the direct
impacts of the investment, and the wider supply chain, skills and inward investment benefits that
DONG Energy’s investments have supported.

The study draws together information gathered through desk based analysis as well as:

° Economic impact modelling of the direct, supply chain and induced impacts of DONG
Energy investments in offshore wind farms off the coast of the Humber.

° Consultation with economic development officers, supply chain firms and other
stakeholders within the Local Enterprise Partnership, local authorities, the University of
Hull and business & sector bodies.

1.1 DONG Energy Investments in the Humber

Offshore Wind is a major new economic engine for the Humber region.
DONG Energy is the largest wind farm investor in the area fuelling this.

Headquartered in Denmark, DONG Figure 1.1 DONG Energy’s Investment across all Humber
Energy is one of the leading energy Offshore Wind Farms (Current and Consented)

groups in Northern Europe, and is
rapidly expanding in the UK. With

Hornsea 1

fewer than ten employees in the UK Consented
in 2004, the UK part of the company 1:;;3:003::;;
has grown to around 600 today. Nom-DONG

DONG Energy is the UK market Energy Wind

leader in offshore wind, directly :::“;‘F

owning around 22% of all offshore Operational, In

wind farms currently installed in the matomemed N\ | ENS—— Race Bank
UK, which represents 44% of total UK 2,380 MW '“1‘;‘;;;‘[;;“;'(‘3’“
offshore wind capacity. DONG == 580 MW

Energy has a strong UK presence,

with national headquarters in 25% ownership - 50% ownership of

) A A of Lines Westermost Rough
London and other office locations in Operational Operational
. . 68 MW
Grimsby, Aberdeen, Liverpool and 105 Mw
Barrow.

Note: Full details of wind farms set out in Appendix B.
Within the Humber area, DONG
Energy is part or full owner of four offshore wind farms including ones which are operational
(Westermost Rough and Lincs), in construction (Race Bank) and consented (Hornsea 1).

As Figure 1.1 shows, the wind farms which DONG Energy has invested in comprise around half of
the total energy generation potential of Humber’s offshore wind farms (operational and
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consented). This will equate to over 2GW of generating power, enough to power well over 1.5
million homes*, or two thirds of all homes in Yorkshire and the Humber, when completed.

The map below shows all of the wind farms, consented, under construction and operational, in
close proximity to the Humber area, by DONG Energy and other developers.

DONG Energy has also recently acquired the full Hornsea zone and is currently taking forward the
planning application for a second Hornsea wind farm, which is in the Examination stage with the
Planning Inspectorate.

Figure 1.2 Offshore wind farms in close proximity to the Humber area
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Source: Contains Ordnance Survey data © Crown copyright and database rights, 2015;

1.2 Overview of the Humber Economy and its Challenges

The city of Hull and the wider Humber region have faced significant
economic challenges in recent decades, including high unemployment,
skills challenges and a narrow business base.

Decline in Manufacturing

Manufacturing employment in the Humber area has declined significantly in recent decades. Data
going back to the late 1990s shows that manufacturing sector employment fell by around one third
between 1998-2013, equivalent to a loss of around 28,000 jobs®.

4 Assuming load factor of 42% (typical DONG project performance) and typical annual electricity demand of 4.192MWh (DECC,
2014, Energy consumption in the UK, https://www.gov.uk/government/statistics/energy-consumption-in-the-uk) 2GW

produces enough power for 1,755,344 homes.

5 Note this data draws from two sources: Annual Business Inquiry (pre-2008) using SIC 2003 codes vs Business Register and
Employment Survey (post 2008) using SIC 2007 codes, and while broadly comparable, there are minor differences in sector

definitions between the two.
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Impact of DONG Energy Investments in the Humber Area

Although this manufacturing decline mirrored national trends, other parts of the country have
been more successful in diversifying their economic base to provide new employment in other
growing sectors.

Limited Population Growth

Economic weaknesses in the area have also had a significant impact on population change. The
charts below show that between 1981 and 2011 the population of England and Wales rose by 16%,
yet in the Humber it increased by only 9%, and in Hull the population is lower now than it was in
1981.

Figure 1.3 Population change in the Humber Figure 1.4 Population change in Hull 1981-

1981-2011 2011

1.20 ——England & Wales 270
g 115 ——Humber 260
W o 250

. 1%
5 S 240

=]

Eﬂ 1.05 917,600 S 20
c RS
£ 100 & 220
= 843,300 a 210
[=3 o
8 0.95 T 200

0.90 1981 1991 2001 2011

1981 1991 2001 2011

Source: ONS, Census 1981-2011 Source: ONS, Census 1981-2011

High Levels of Unemployment

Unemployment levels across the Humber have been amongst the highest across England in recent
years, and increased more greatly than other areas during the economic downturn, peaking at
9.9% in 2009/10. Data from March 2015 shows that over 30,000 working age people in the Humber
area were unemployed, a rate of 6.9% of working age people. This remains significantly higher
than the rate of 6.1% nationally.

Shortage of High Level Skills

Unemployment in the Humber area is partly Figure 1.5 Skills levels in the Humber region vs
driven by shortages in local skills levels. Figure skills levels nationally.

1.5 compares local skills levels with the national
average, and highlights the greater proportion ® Humber mGB

of people with no qualifications in the Humber 40%

than nationally and a significantly smaller 5.,

proportion with degree-level (Level 4) skills.
20%

This shortage of workers with higher level skills 10%

in the area represents both a constraint on ’ o
0%

developing new knowledge based and higher
value sectors in the Humber area, but also a No Qualifications  Level 4+ (Degree Level
reflection of the lack of higher value jobs in the or higher)

area that might attract such workers.

50%

Source: ONS, Annual Population Survey, 2014
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1.3 Offshore Wind at the Heart of Strategic Economic Plans

Offshore wind is the most important economic growth sector in the
Humber, at the heart of plans to regenerate the region. DONG Energy’s
investments have been critical in enabling this major economic
opportunity.

Humber LEP Economic Strategy

The Humber Local Enterprise Partnership (LEP)
is responsible for setting the strategy for
development of the local economy and includes
local authorities, the university, local colleges,
and the private sector.

In their strategic economic plan, the Humber
LEP identifies the development of offshore wind
and renewables as the number one economic
opportunity for the region, it states a vision that:

By 2020, the Humber will have a thriving : :
renewables sector, with ambitious capital g(t)r?;?g(l)zgconomlc Bl
schemes well underway and a growing
reputation for excellence and expertise. Many
thousands of jobs will have been created, driven
by this major growth in renewables.

The plan particularly highlights that only the
Humber has sufficient portside land in the right
location to create a UK energy manufacturing
cluster of the scale needed for the major North
Sea offshore wind farm developments.

L

Hull City Growth Plan

Hull City Council’s ten year city plan sets out the key
aspirations for the city. The first of its five priority aims

‘! H l I | | is to ensure Hull becomes the ‘leading UK Energy City’.
VEC»%V It recognises the locational advantage of the city for this
sector, which particularly builds on the major

‘bc_%y' C i ty CO u n C i | opportunities presented by the offshore wind sector
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2. Sustained Investment in the Humber

Establishing an offshore wind supply chain requires a pipeline of wind
farm investments over a sustained period. With over £6bn investment
in Humber offshore wind farms anticipated this decade, DONG Energy
has provided this sustained investment for the area.

In order for the offshore wind sector to have a sustainable economic benefit in the Humber region
a series of investments over a long period is critical.

The nature of the sector is such that there is a large level of activity during the construction phase
including manufacture and installation of components (typically over one to three years), followed
by a smaller, sustained level of activity in the ongoing operation & maintenance of the wind farms.®

This means that a one-off wind farm development in an area would have limited sustained
economic impact, because most of the local construction phase activity would be delivered by
workers based temporarily in the area, who would move on once the construction was completed.

In the Humber, however, the group of wind farm developments over 10+ years has provided the
area with the opportunity to establish a stronger foothold in the sector, secure inward investment
and enable local businesses to access supply chain opportunities.

Figure 2.1 below shows an estimate of DONG Energy’s investments and planned future investment
in the Westermost Rough, Race Bank and Hornsea 1 wind farms. The overall £6.4bn of investment
represents the construction investment for these wind farms broken down by delivery timescales.

DONG Energy has also recently acquired the full Hornsea zone, and so it is anticipated that this
investment timescale will extend further, beyond 2019. DONG Energy is currently taking forward
the planning application for a second Hornsea wind farm.

Figure 2.1 Scale of Annual Investment by DONG Energy in Humber Offshore Wind Farms
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Source: DONG Energy

6 Subsequently there is a final phase of decommissioning or repowering the wind farm, typically after at least 20 years of O&M.
As it is not yet known which option would be taken, employment relating to this phase is not included in this report.
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Supporting Economic Impact & Employment

Assuming DONG Energy continues to use Humber ports to support its
local offshore wind farms, its investments will support an average of
1,600 jobs in the Humber over the period 2015-20 (ranging between
700 - 2,700 each year), and almost 500 long-term operational jobs after
2020. This will generate around £1.2bn of gross value added’ in the
Humber economy by 2030.

The main economic benefits of DONG Energy’s investments in the region are the jobs its
investment has supported in the local economy. Through its direct employment and the contracts
during both the construction and operational phases of its wind farms, DONG Energy is supporting
substantial employment in the Humber area.

Figure 3.1 sets out the total job creation in the Humber expected during construction and
operational phases. For the construction phase of Hornsea 1 and the operational phases of both
Race Bank and Hornsea 1, the main ports have not yet been identified. The hatched areas in the
chart show the potential job numbers if ports within the Humber are used for these activities.

Figure 3.1 Humber Employment Supported by DONG Energy Investments

2 construction phase
3o o Recedank RO S ORM jobspotentl
ps00 Westermost N\ G jobs confmed
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O..||i§§§§§§§§§§§§§
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Source: Data from DONG Energy, Economic Modelling by Regeneris Consulting. Note: in each case the figures include direct,
indirect and induced employment. See Appendix A for further information on the economic impact assessment methodology.

Based on the confirmed jobs (construction and O&M), we estimate that DONG Energy’s investment
in the Humber will generate a total of £210m of gross value added by 2030, which could increase
by a further £1.0bn if Humber ports continue to be used for the construction and O&M phases of
the Race Bank and Hornsea 1 projects.

DONG Energy has recently acquired the full Hornsea zone, and is taking forward a planning
application for a second Hornsea wind farm, which is currently in the examination phase with the
Planning Inspectorate. If consent is given and the scheme proceeds, there will be a further period
of construction related expenditure, to sustain the flow of business opportunities in the area, and
further increase longer-term operational phase employment.

7 Gross value added is a standard UK measure of economic value generated, capturing employee income and business profit.
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Offshore Wind Supply Chain Development

4.1 Supporting Inward Investment to Kick-start the Humber Supply Chain

Attracting a major industry partner to the Humber was fundamental to
growing the offshore wind supply chain. The Siemens wind turbine
factory investment in Hull has provided this critical anchor body and is
recognised locally as a potentially transformational investment.

Due to its size and strong supply relationship with Siemens, DONG
Energy is cited as having been a significant factor in their decision to
invest in Hull.

The nature of the offshore wind supply chain is such that suppliers tend to locate in proximity to
original equipment manufacturers (OEMs), such as wind turbine manufacturer Siemens.

Securing the £310m Siemens inward investment in a
new wind turbine factory in Hull (confirmed in 2014),

SI EM ENS was central to the Humber maximising the major

economic benefits that the sector potentially offers.

As well as creating an anticipated 1,100 direct new jobs,
the Siemens investment will create local supply chain opportunities, attract further investment to
the area, and enhance the branding of the Humber, helping the area to develop as a major offshore
wind sector hub.

As part of this study, Siemens was invited to comment on the importance of their relationship with
DONG Energy in making its investment decision in Hull. Siemens confirmed that its close working
with DONG Energy was a significant factor in the Siemens investment decision.

In press statements®, Siemens has highlighted “ L
that it anticipates its investment in Hull to be for DONG Energy’s pipeline of offshore

the long-term, that it will become a household wind energy projects is a significant

name as a Hull employer, and that the turbine  Part of the UK pipeline, and therefore
factory in Hull will be producing for export, as  Siemens’ close working with DONG has
well as serving the UK market. been a significant factor in the decision

The Siemens investment has also already acted to build the Hull Siemens factory.

as a catalyst for further investment activity in  Matthew Knight, Director of Strateqy and
the area, and particularly within the supply Government Affairs (Energy), Siemens
chain for offshore wind. Examples include:

° Planning approval for Able Marine Energy Park in 2015, providing a further major
investment opportunity for the Humber, which could support over 4,000 new direct jobs.

8 Hull Daily Mail, 15 Novermber 2014, http://www.hulldailymail.co.uk/Siemens-ll-household-Hull-like-Reckitt-s-Smith/story-
24536049-detail/story.html. Accessed 15th October 2015.
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° An announcement in May 2014° that planning permission had been submitted for phase
one of a £25m business park in Hull, targeted at high technology green energy businesses.

4.2 Developing the Business Base

DONG Energy works closely with local business to increase Humber and
UK sourcing where possible in its supply chain, and is a strong
contributor to the development of the Humber offshore wind sector.

The sustained level of investment across a number of Humber area offshore wind farms by DONG
Energy, alongside developments led by other firms, has provided significant new supplier
opportunities in the Humber business base.

There are very positive early signs at this stage that local businesses are engaged with and
interested in opportunities that the sector offers, and are already securing new work through these
opportunities or preparing themselves to do so:

° Team Humber Marine Alliance, a sector body focused on the offshore wind sector has seen
its membership double in recent years with membership now reaching 200 companies.

° Regional Growth Funding secured by the Humber LEP is delivering offshore wind sector
support to local businesses and individuals. The programme has already supported 90
businesses and engaged over 20 foreign businesses interested in investing in the Humber.

The case studies below illustrate the economic and employment benefits of DONG Energy’s
investments in Humber supply chain companies.

Figure 4.1 Port of Grimsby East

Figure 4.2 Case Study of CallMac Scaffolding

The Port of Grimsby East is a major player
in the ongoing development of the
offshore wind sector in the Humber
region. The port currently provides
essential services to a number of
windfarms located off the Humber
Estuary, and counts DONG Energy,
Siemens, EON and Centrica among its key
tenants.

Over the past three years the Port of
Grimsby has seen around £30m of
investment in buildings and marine
infrastructure, which was used as a
construction base for Westermost Rough
offshore wind farm.

CallMac Scaffolding is a specialist scaffolding designer
firm based in the Humber area, and has been working
with DONG Energy on the Westermost Rough and
Race Bank offshore wind farms over the past 18
months.

The total value of orders secured by CallMac
Scaffolding is expected to be up to £1m, with work on
Race Bank expected to run until 2018. These and
other work in the area have enabled the firm to
employ four new staff on a permanent basis, as well
as taking on two additional trainees.

Furthermore, the industry’s growth has given
CallMac Scaffolding confidence to invest around
£100,000 in a second yard that will act as a training
and offshore base for the firm. DONG Energy’s
presence in the region was one of the key factors in
making this decision.

9 Stoneferry Estates, 30t" May 2014, http://www.stoneferryestates.co.uk/news/planning-application-submitted. Accessed 15t

October 2015.
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Boosting Skills Development

Skills development is a critical part of local supply chain strengthening
in the Humber. DONG Energy has played an important part in
supporting local skills development, through investment in its own
workforce training.

In addition to investments in infrastructure and growth in the local business base, the presence of
a growing offshore wind sector has triggered new public and private sector investment in skills
development, which DONG Energy has played an important part in.

As well as investing in the training and development of DONG Energy staff, the investment that
DONG Energy and others have made to develop offshore wind farms in the Humber area and
trigger offshore wind supply chain growth, has also led to a range of new skills and training
developments and investments locally:

° The University of Hull has invested in training provision to serve the offshore wind sector
and offers a Masters programme focusing on the renewable energy sector. It is also
constantly looking for opportunities to link its academic research with advancements
occurring in industry.

° Hull College has opened a Digital and Green Energy Centre, to support local businesses
looking to grow in the renewables sectors, and offer qualifications that will create future
career opportunities for young people and adults looking to re-train.

° An £11m investment has been made into a new University Technical College (UTC) in
Scunthorpe, specialising in engineering and renewable energy and with a strong emphasis
on a core academic curriculum as well as working on real projects in partnership with top
companies operating in the offshore wind and other sectors.

° The Regional Growth Fund programme led by the Humber LEP has supported more than
380 local apprenticeships in local priority sectors, including renewable energy.

regeneris
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Impact of DONG Energy Investments in the Humber Area

Contributing to a Prosperous Future

Development of the offshore wind sector, closely tied to DONG Energy’s
investments, has heralded an upturn in economic fortunes in the
Humber which has had a notable impact on confidence and aspiration
in public and private sectors and created foundations for a more
prosperous economic future for the Humber.

6.1 Clear Economic Strategy and Changing Perceptions

The ten year Hull City Plan, launched in 2013 was a confident, forward thinking plan for the city,
built on a clear economic strategy, twinning plans for the creation of high value long-term jobs in
the renewable energy sector, alongside more accessible jobs for all in the tourism sector.

Through this strategy the city could focus its
efforts at key goals, one of which was bidding to
be the UK City of Culture in 2017, a prize which
the city successful secured.

Welcome to Hull

U K%yﬁflture

2017

Hull has received excellent national coverage
from this, and made some ground in shifting negative perceptions about the city. The
announcement in 2015 that Hilton is planning to build its first hotel in Hull reflects the perception
shift that is occurring, and will bring further significant economic benefits to the city.

6.2 Growing Private Sector Confidence

Data on business confidence shown in Figure

Figure 6.1 Balance of Firms Which Expect 6.1 shows the significant upturn in business
Turnover to Increase Over the Coming Year confidence amongst Humber businesses in

recent years, and that confidence levels
80% ——-National  ——Humber amongst Humber businesses are a lot closer to
60% the national average now than a decade ago in

2005.

40% The development of the offshore wind sector

has provided a significant confidence boost to
the area, generating a virtuous circle of
economic development.

20%

0%
As a major offshore wind investor in the
Humber area, and through its contribution to
Source: British Chambers of Commerce, Quarterly Economic job creation, supply chain and skills
Survey. Annual data is based on averages across data for four deve|0pment, DONG Energy has been a critical
quarters (and nationally across both manufacturing and service . . . .

sectors). contributor to this transformative economic

story.
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Appendix A - Economic Impact Assessment
Methodology

The research tasks underpinning the economic benefits assessment of DONG Energy’s activity in
the Humber region cover the drivers, types and measures of socio-economic impacts resulting
from the Westermost Rough, Race Bank and Hornsea 1 offshore wind farms. The central research
tasks have included the following:

Desk-based research and analysis of the socio-economic impacts of DONG’s investments
in the Humber area.

Discussions with the delivery teams across Westermost Rough, Hornsea 1 and Race Bank
to understand the costs of construction, operation and maintenance and the likely nature
and geography of the supply chain.

Development of a robust socio-economic model to capture and quantify the expected
impacts of the construction as well as operation and maintenance phases of the wind
farms.

Discussions with local stakeholders (including Local Authorities, the Humber LEP, local
trade bodies, businesses within the supply chain and local education providers) to
understand the wider effects of wind farm developments in the Humber region.

The diagram below summarises the assessment framework that underpins this analysis. More
detail of the methodology is presented below.

Figure 6.2 Summary of assessment framework for the study

/
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Source: Regeneris Consulting, 2015
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A.1Types of Benefits

The economic impact assessment focuses on two main stages of activity generating economic
benefit for the Humber area:

° The construction and assembly of the wind farms and related supply chain activity.
° The ongoing operations and maintenance (O&M) of the installed wind farms.

The core economic benefits have been assessed quantitatively through an economic impact model,
which estimates:

° Direct Impacts: This measure captures the economic activity that is directly supported by
spend on the construction, and operation and maintenance of the wind farms. This includes
DONG Energy staff employed to work on the development, and all first tier supply chain
expenditure.

° Indirect Impacts: This measures the supply chain impact of the additional output generated
by companies in the supply chain supporting the tier one suppliers. The additional
economic activity in these companies is passed down through their supply chains and
generates additional, indirect benefits for many other companies.

° Induced Impacts: This captures the knock-on benefits that additional employment
supported directly and indirectly has in the economy as salaries earned by those employed
in additional jobs are spent on goods and services elsewhere in the economy.

A.2 Measures of Benefit

The direct, indirect and induced economic benefits of the scheme are measured using two headline
indicators, which allow the overall impact of the scheme on the Humber economy to be quantified.
The key measures used are:

° Jobs — the net number of full time equivalent jobs that will be created or safeguarded as a
result of the scheme. This is calculated using the overall value of investments made for
different goods and services in the local area, and UK benchmark figures for the turnover
per job in these areas of investment.

° Gross Value Added (GVA) — the value to the economy of the activity generated by the
scheme®. This is calculated using UK benchmark figures for the GVA generated per
employee in sectors relevant to the jobs created.

10 GVA is a standard UK measure of economic value, used by Government and the Office for National Statistics. It is effectively a
measure of profits generated in businesses and salaries paid to employees.
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Appendix B - Summary of Humber Offshore
Wind Farm Investments

Summary of Humber Offshore Wind Farms

Wind Farm Round Status Commissioning Size (MW) Owner
Date just so
(Actual or
Expected)
Lynn and 1 Operational 2009 194 Centrica / EIG
Inner
Dowsing
Sheringham 2 Operational 2012 317 Statkraft / Statoil /
Shoal Green Investment
Bank
Lincs 2 Operational 2013 270 Centrica / DONG
Energy, Siemens
Project Ventures
Humber 2 Operational 2015 219 E.ON Climate &
Gateway Renewables UK
Westermost 2 Operational 2015 210 DONG Energy /
Rough Marubeni / Green
Investment Bank
Dudgeon 2 Under 2017 402 Statkraft / Statoil /
Construction Masdar
Race Bank 2 Under 2018 580 DONG Energy
Construction
Triton Knoll 2 Consented Unknown 900 RWE / Statkraft
Hornsea 1 3 Consented 2020 1200 DONG Energy
Hornsea 2 3 Consent Unknown Unknown DONG Energy
expected
2016
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Executive Summary

DONG Energy has been investing in the construction of new offshore wind farms in the East Irish
Sea since 2005 and will still be investing in new construction until 2019. Following this period
DONG Energy will continue to invest in the ongoing operations and maintenance (O&M) of these
wind farms for at least another 25 years.

Between 2005 and 2019, DONG Energy will have invested £5.4bn in the construction of its East
Irish Sea wind farms, with around £1bn of this expected to be in contracts to UK firms. Combined
with its ongoing O&M phase investments, DONG Energy has brought substantial local and national
benefits, particularly around the key port areas used, including Liverpool, Barrow and Belfast.

In the Liverpool City Region these construction and O&M phase investments are expected to
have generated £70m of gross value added (GVA?) in total by 2025, with O&M phase investment
alone supporting around 75 long-term jobs from 2017 onwards (including direct, supply chain, and
induced jobs locally).

In Cumbria these construction and O&M phase investments are expected to have generated
around £220m of GVA in total by 2025, with O& M phase investment alone supporting around 250
long-term jobs from 2019 onwards (including direct, supply chain and induced jobs locally).

In Northern Ireland, construction phase investments are expected to have generated around
£40m GVA in total by 2025.

Across the UK, DONG Energy’s investments in the East Irish Sea will generate substantial spend in
the offshore wind supply chain, and down through lower supply chain tiers. Much of the employee
income generated by this will then be spent again in the UK, creating a further induced effect.
Across the UK, this combined effect, across construction and O&M phases is expected to generate
£2.7bn of GVA across the UK in total by 20252,

Sustained investment in the East Irish Sea by DONG Energy, alongside other firms, has also created
benefits for national sector development and local area growth and regeneration:

° Provided new supply chain opportunities in the business base. In Birkenhead for example
this has enabled major local firm Cammell Laird to diversify into a new market, as well as
enabling high value firm, Bibby Hydromap, to more than double in size to 100 staff.

° Enabled new investment, for example over £50m has been invested in Belfast Harbour to
create a dedicated port facility for offshore wind, and supports local aspirations for the
harbour to be a major sector hub for offshore wind, attracting further investment.

° Supported enhanced skills provision, with a major new maritime knowledge hub opened
in Liverpool City Region, partly building on the opportunities presented by offshore wind.

° Supported community development, with schemes committed for the Walney Extension
& Burbo Bank Extension schemes funding community projects along the North West coast.

° Supporting sector innovation and cost reduction, for example Burbo Bank Extension will
see the first commercial installation of the 8MW V164 turbine, currently the most powerful
wind turbine in the world, supporting national cost reduction goals for the sector.

1 Gross value added is a standard UK measure of economic value generated, capturing employee income and business profit.

2 An estimated £840m GVA has already been generated up to the end of 2015.
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Economic Impact of DONG Energy Investments in the East Irish Sea

Introduction

The series of East Irish Sea wind farms have generated major investment, high value economic
activity and new long-term jobs in three main surrounding areas: Liverpool City Region, Cumbria
and Northern Ireland.

Each of these areas has faced structural economic challenges in recent decades and recognise
offshore wind and renewable energy as an important sector for growth and diversification of their
local economies. DONG Energy is by far the largest investor in East Irish Sea offshore wind and
therefore at the heart of this economic opportunity across these areas.

This report sets out an overview of the economic impact that DONG Energy’s investments in East
Irish Sea wind farms have had to date, and that its planned investments will have in the future. It
focuses on the direct impacts of the schemes as well as the wider supply chain, skills and
investment benefits that DONG Energy’s investments have supported.

The study draws together information gathered through desk based analysis as well as:

° Economic impact modelling of the direct, supply chain and induced impacts® of DONG
Energy investments in offshore wind farms in the East Irish Sea

° Consultation with economic development officers, supply chain firms and other

stakeholders within these areas.

1.1 DONG Energy Investments in the East Irish Sea

East Irish Sea offshore wind developments are driving economic
growth and job creation in Liverpool City Region, Cumbria and
Northern Ireland.

Figure 1.1 DONG Energy’s Investment across all East Irish
Sea Wind Farms (Completed and Consented)

Headquartered in Denmark, DONG
Energy is one of the leading energy

groups in Northern Europe and is
rapidly expanding in the UK. With
fewer than ten employees in the UK
in 2004, DONG Energy’s UK presence
has grown to over 700 staff today.
DONG Energy is the UK market
leader in offshore wind, directly
owning around 22% of all offshore
wind farms currently installed in the
UK, which represents 44% of total UK
offshore wind capacity. DONG
Energy has a strong UK presence,
with  national headquarters in
London and other office locations in

Rhyl Flats North Hoyle
o
90 MW (3%) 60 MW (2%) West Duddon Sands
Ormonde Operational Operational 389 MW (13%)

150 MW (5%) 'Opemtona

Operational
DONG
enegu

Robin Rigg
174 MW (6%)
Operational

Walney 1+2
368 MW (13%)
Operational

Gwynty Mor
576 MW (20%)
Operational

Barrow
90 MW (3%)
Operational

Burbo Bank
90 MW (3%)
Operational

Burbo Extension
258 MW (9%)
Construction

Walney Extension
660 MW (23%)
‘Construction

3 Direct effects relate to the first tier spending; supply chain effects are a result of further purchases with lower tier supply chain
firms; induced impacts are associated with local expenditure as a result of those who derive incomes from the direct and supply

chain effects..
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Grimsby, Aberdeen, Liverpool and Barrow.

In the East Irish Sea area, DONG Energy is full or part owner of four currently operational offshore
wind farms (Barrow, Burbo Bank, Walney 1&2 and West of Duddon Sands), as well as two further
extensions which are currently under construction (Burbo Bank Extension and Walney Extension).

As illustrated in Figure 1.1, the offshore wind farms which DONG Energy has invested in comprise
around 64% of the total energy generation potential of East Irish Sea wind farms (operational and
consented). Full details of East Irish Sea wind farms are set out in Appendix B.

Figure 1.2 shows all of the offshore wind farms, consented, under construction and operational, in
the East Irish Sea area, by DONG Energy and other investors.

Figure 1.2 Offshore wind farms in the East Irish Sea

G
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[——INorthern Ireland ~# North Hoyle Y Hiverpoot
Rhyl Flats
777 Other Windfarms ®Mostyn

%% DONG Energy Windfarms

Source: Ordnance Survey data © Crown copyright and database rights

1.2 Local Economic Challenges and Offshore Wind

The areas of Liverpool City Region, Cumbria and Northern Ireland have
faced significant economic challenges in recent decades, including loss
of manufacturing jobs and skills levels below the national average. For
all three areas, growth and job creation in the offshore wind sector is
seen as a high priority.
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Liverpool City Region:

Historically Liverpool has been a focus for industrial activity and manufacturing, with these sectors
being at the heart of the regional economy. However, a process of deindustrialisation has eroded
this base over recent decades, particularly in terms of the number of jobs supported.

Today Liverpool City Region faces significant challenges, with unemployment higher than the
national average and relatively low skills levels (29% of residents have degree or equivalent
qualifications, compared to 37% nationally?). By building on historic and more recent
infrastructural and supply chain strengths however, Liverpool City Region is well positioned to take
advantage of both the construction and operations and maintenance (O&M) phases of new
offshore wind farms.

The Liverpool City Region Economic Strategy and Growth

. . . B Liverpool City Region
Prospectus sets out objectives to grow GVA and jobs,
rebalance the economy towards the private sector, and Liverpool City Region
increase productivity. As part of this the LEP has four Growth Prospectus

priority areas, one of which is:

Our Overall Strategic Approach

° Driving the transfer of the city region’s energy
supply to low carbon and renewable sources as
part of the LCR2Energy initiative.

The LEP places particular emphasis on the opportunities
offered by the offshore wind sector, noting locational and
existing sector strengths to support energy supply chains.
The renewable sector is seen as important to improve
skills levels and create a more diverse higher value
economy away from declining traditional industries and
an overreliance on the public sector.

Cumbria

Historically Cumbria has been similarly reliant on traditional manufacturing industries, and has
faced the decline of these sectors. Today Cumbria’s Strategic Economic Plan (Cumbria LEP, 2013)
highlights that the county faces challenges of a projected decline in the working age population
and low value jobs in the area.

However, like Liverpool City Region, Cumbria has locational, infrastructure and workforce
strengths that make it well-positioned for growing the offshore wind and other energy sectors. By
encouraging the offshore wind sector, the region can offer new job opportunities for both high and
low skilled residents throughout the construction and O&M phases.

The Cumbria Strategic Economic Plan is focused on four priority themes, including:

4 ONS, Annual Population Survey, December 2015
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Economic Impact of DONG Energy Investments in the East Irish Sea

° Advanced manufacturing growth — past and future
strategic investment projects, such as Walney 1&2
Offshore Wind Farm, are seen as creating a foundation
for the region to develop its role as a hub for national THE FOUR

and international supply chains, stimulate growth in PRONGED ATTACK

Cumbria Strategic Economic Plan 2014-2024

local companies and attract and retain skills.

° Nuclear and energy excellence — the LEP sees itself as
well placed to take advantage of its strong track record
of innovation and delivery in the energy sector, in part
building on transferable skills and experience from the
region’s nuclear sector.

These are to be supported by four economic drivers: business
support, skills development, infrastructure improvement and
environmental sustainability.

March 2014

Northern Ireland

In common with the other two regions, Northern Ireland’s economy has historically been
dominated by the manufacturing sector, particularly the shipbuilding industries. Northern Ireland’s
traditional manufacturing sectors have also struggled over recent decades which is compounding
wider economic challenges faced in Northern Ireland, including a poorly skilled workforce and high
levels of unemployment (currently 6.2% of working aged people are unemployed, higher than the
UK average of 5.4%").

The offshore wind sector offers a major opportunity for Belfast as it tries to adapt its traditional
manufacturing workforce and infrastructure (which was focused around marine building) to cater
for emerging advanced manufacturing industries related to offshore activities.

Northern Ireland’s Economic Strategy seeks to increase
competitiveness through export focused growth and gy Vo
rebalance the economy away from an overreliance on the T
public sector. The main drivers of this will be innovation,
R&D and upskilling the workforce.

Economic Strategy
-
d'!;?&
ﬁ' - building a

Although many of Northern Ireland’s historic sector - e
strengths, such as manufacturing, have been under threat
for some time, the Economic Strategy sees opportunity to
move these traditional sectors up the value chain through
innovation.

Consequently, the strategy targets Advanced Engineering
and Advanced Materials as two of the five sectors with the
greatest growth potential. These can both benefit greatly
from the development of offshore wind energy, tying in with
the strategy’s desire to capitalise on emerging market
opportunities presented by the sustainable energy sector.

5 ONS, Annual Population Survey, December 2015
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2. Sustained Investment in the East Irish Sea

Establishing an offshore wind supply chain requires a pipeline of wind
farm investments over a sustained period. With a total of £5.4bn
investment in East Irish Sea wind farms between 2005-19, DONG
Energy has provided this sustained investment for the area.

In order for the offshore wind sector to have a sustainable economic benefit in local areas, a series
of investments over a long period is critical.

The nature of the sector is such that there is a large level of activity during the construction phase
including manufacture and installation of components (typically over one to four years), followed
by a smaller, sustained level of activity in the ongoing O&M phase of the wind farms.®

This means that a one-off wind farm development in an area would have limited sustained
economic impact, because most of the local construction phase activity would be delivered by
workers based temporarily in the area, who would move on once the construction was completed.

In the areas surrounding the East Irish Sea, however, the series of DONG Energy offshore wind farm
developments that have been, and will be, constructed over the period 2005-19 has provided local
areas with the opportunity to establish a stronger foothold in the sector, secure inward investment
and enable local businesses to access supply chain opportunities.

Figure 2.1 below shows an estimate of DONG Energy’s investments to date and planned future
investments in East Irish Sea wind farms. The overall £5.4bn of construction investment is broken
down by delivery timescales, and includes £2.7bn investment across the four currently operational
wind farms, and a further estimated £2.7bn investment in the two extension schemes

Figure 2.1 Scale of Annual Construction Investment by DONG Energy in East Irish Sea wind farms
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Source: DONG Energy

6 Subsequently there is a final phase of decommissioning or repowering the wind farm, typically after at least 25 years of O&M.
As it is not yet known which option would be taken, employment relating to this phase is not included in this report.
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Impacts in Liverpool City Region

DONG Energy’s construction and O&M investments in Liverpool City
Region are expected to have generated £70m GVA in the Liverpool City
Region economy by 2025, with around £19m GVA generated by the end
of 2015, and a further £51m expected over 2016-25. After 2017 the
direct, supply chain and induced effects of O&M phase activity are
expected to support 75 long-term jobs in the area.

The main economic benefits of DONG Energy’s investments in the area are the jobs its investment
has supported in the local economy. Through its direct employment, supply chain spending and
induced effects during the construction and O&M phases of its offshore wind farms, DONG Energy
is making a significant contribution to job creation.

Figure 3.1 sets out the total job creation in the Liverpool City Region area during construction and
O&M phases. Liverpool and Mostyn ports have and are expected to continue to act as the main
ports for the delivery of Burbo Bank and its extension scheme, during construction and O&M.

Figure 3.1 Liverpool City Region Employment Supported by DONG Energy Investments
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Source: Data from DONG Energy, Economic modelling by Regeneris Consulting. Note in each case the figures include direct, indirect
and induced employment. See Appendix A for further information on the economic impact assessment methodology.

Note: Impacts relating to O&M phases for Walney Extension and Burbo Bank Extension are shown as potential as these are not yet
underway.

DONG Energy’s investments in Liverpool City Region have also
delivered wider economic benefits, supporting important local
businesses, enabling supply chain development, supporting new skills
investment and contributing to national sector innovation.
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The case studies below illustrate examples of how DONG Energy’s investments have enabled and
catalysed these wider economic benefits for the Liverpool City Region economy.

Cammell Laird - Safeguarding Jobs in Liverpool  Bibby Hydromap - Supporting High Growth
City Region Businesses in Liverpool City Region

The Cammell Laird shipyard in Birkenhead began Bibby Hydromap (formerly Osiris Projects) is a

as an iron works almost 200 years ago, and Wirral-based business providing hydrographic and
provided ship building and repair services until geophysical survey services through their own

the early 1990s when activity ceased at the site. fleet of five specialist vessels.

In the last five years, the offshore wind sector The company has secured work from several
opportunities in the East Irish Sea have enabled DONG Energy Irish Sea wind farms and

Cammell Laird to diversify, and through £10m (supported by funding from Wirral Council) have
investment in new infrastructure (supported by been able to sustainably expand their team from
funding from Wirral Council), it now provides 40 to around 100 skilled staff over the last five
construction port lay down space and engineering years.

services for offshore wind farms including DONG
Energy’s Burbo Bank, as well as the Gwynt y Mor
Offshore Wind Farm, helping to safeguard over
100 jobs on site.

Supply Chain Development in Liverpool City Region

Contracts let by DONG Energy and other East Irish Sea wind farm
developers have supported the growth of the local supply chain
to around an estimated 140 businesses in the Merseyside area
which could secure substantial contracts from the offshore wind
sector.

DONG Energy has been proactive in running supply chain events,
helping local suppliers engage with DONG Energy and other tier
one contractors, in order to strengthen the local supply base. A
number of events have been held in Liverpool City Region, in
association with the Local Enterprise Partnership with the latest
taking place in June 2015 focused on Burbo Bank Extension
Offshore Wind Farm opportunities.
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Catalytic Investment in Liverpool City Region

The critical mass of East Irish Sea wind farms, primarily led by
DONG Energy has triggered the development of a new training
hub in the Wirral.

Partners including Mersey Maritime, Liverpool John Moores
University, developers, the Local Enterprise Partnership and
Wirral Council have worked together on plans to develop new
offshore wind sector focused business parks (Light Box and
Turbine Park), provide grants to support offshore wind
businesses to grow, and are developing a maritime knowledge
hub. The hub will support knowledge transfer to firms in the
sector (eg around cost reduction), as well as an offshore survival
training centre supporting training around working at heights.

MARITIME
KNOWLEDGE

HUB

Note: Photography by Ant Clausen Photography, commissioned by Peel and provided by Wirral Council.

National Sector Innovation in Liverpool City Region

turbines).

DONG Energy will play a leading role in sector innovation to support cost
reductions, as it commercially installs V164 8MW turbines for the first time at
its Burbo Bank Extension Offshore Wind Farm.

The turbines, developed by MHI Vestas are the most powerful wind turbine in
the world at this time, with 80m long blades, and have the potential to reduce
construction costs (as fewer turbines need to be installed to achieve the same
output), and reduce O&M costs (by enabling DONG Energy to run fewer larger
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Economic Impact of DONG Energy Investments in the East Irish Sea

Impacts in Cumbria

DONG Energy’s construction and O&M investments in Cumbria are
expected to have generated £220m GVA in the Cumbria economy by
2025, with around £69m GVA generated by the end of 2015, and more
than £150m expected over 2016-25. After 2019 the direct, supply chain
and induced effects of O&M phase activity are expected to support 250
long-term jobs in the area

The main economic benefits of DONG Energy’s investments in the area are the jobs its investment
has supported in the local economy. Through its direct employment, supply chain spending and
induced effects during the construction and O&M phases of its offshore wind farms, DONG Energy
is making a significant contribution to job creation.

Figure 4.1 sets out the total job creation in Cumbria during construction and O&M phases. Barrow
port has been one of the main ports used for the delivery of DONG Energy’s wind farm investments
off the Cumbria coast during construction and O&M phases.

Figure 4.1 Cumbria Employment Supported by DONG Energy Investments

350 = O&M jobs - potential
200 B O&M jobs - confimed \\%
construction jobs - confirme R
. [ ] truction job f d § % § § § |
200 NIRRT
v NIRRT
__8' 150 % % % % % %
100
50
0

05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Source: Data from DONG Energy, Economic modelling by Regeneris Consulting. Note in each case the figures include direct, indirect
and induced employment. See Appendix A for further information on the economic impact assessment methodology.

Note: Impacts relating to O&M phases for Walney Extension and Burbo Bank Extension are shown as potential as these are not yet
underway.
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Economic Impact of DONG Energy Investments in the East Irish Sea

DONG Energy’s investments in Cumbria have also delivered wider
economic benefits, supporting local skills and supply chain
development, as well as providing investment in local coastal
communities through its community benefit fund.

The case studies below illustrate examples of how DONG Energy’s investments have enabled and
catalysed these wider economic benefits for the Cumbria economy.

DONG Energy Investing in Communities

DONG Energy has committed to investing £15m in coastal
communities along the Cumbria and Lancashire coast, as part
of its Walney Extension Offshore Wind Farm.

Wa I N ey Exte ns | Oﬁ{ This funding means that every year, £600,000 will be invested

locally in supporting skills development, community facilities,

COm mun |ty Fu nd nature conservation, community services and sports &

recreation and will continue for the 25-year lifetime of the
wind farm.

DONG Energy Supporting Cumbria’s Energy Coast

Recognising their existing strengths in the energy
sector and other locational and infrastructural
advantages, West Cumbria are aiming to foster a
renewable energy sector cluster locally, particularly
through the Furness Economic Development Forum
(FEDF)

DONG Energy has an important role to play in realising
this objective due to the scale of their projects and
potential contracts and their commitment to
supporting local supply chains.

DONG Energy has run supplier networking events, such  projects. In 2014, following the success of a

as the one held in Barrow for Walney Extension. This similar scheme, DONG Energy provided
event was attended by a large number of the 160 placements for six students on a Maersk
supply chain firms that FEDF estimate are active in the training course working offshore at Barrow,
offshore wind sector across Cumbria. Walney and West of Duddon Sands Offshore

Wind Farms. This was subsequently run again
In addition, DONG Energy is committed to developing a in 2015 for a further six trainees
skilled local workforce to deliver and maintain their
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Economic Impact of DONG Energy Investments in the East Irish Sea

Impacts in Northern Ireland

DONG Energy’s construction phase investments in Northern Ireland are
expected to have generated around £40m GVA in the Northern Ireland
economy by 2019, with around £25m GVA generated by the end of
2015, and a further £15m expected over 2016-19.

The main economic benefits of DONG Energy’s investments in the area are the jobs its investment

has supported in the local
economy. Through its direct Figure 5.1 Northern Ireland Employment Supported by DONG

employment, supply chain Energy Investments’
spending and induced effects

120 B construction jobs - confirmed

during the construction phase

of its offshore wind farms,

DONG Energy is making a %0

significant contribution to job

creation. 5 e

Figure 5.1 sets out the total job h

creation in Northern Ireland. w0

Belfast has been one of the

main ports used for the

construction phases of DONG 0 m_m ——

) . 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Energy’s more recent East Irish

Sea wind farms (although has
not been used as an O&M base, hence no O&M impacts are shown).

DONG Energy’s investments in Northern Ireland have also delivered
wider economic benefits, in particular catalysing the development of
Belfast Harbour as an offshore wind hub, and strengthening local
aspirations for further inward investment in this sector.

Belfast Harbour Impacts from DONG Energy Investments

In recent years, Belfast Harbour has invested in excess
of £50m to develop a dedicated port facility for the
offshore wind sector. The harbour estimates that when
in full operation the port facilities can support up to 300
| jobs, and strengthens its offer as a major hub for the

. ¥ offshore wind sector, in line with local aspirations.

This investment was enabled by DONG Energy’s

| commitment to a high value, long-term lease of the
5 facility, made possible by the critical mass of DONG
Energy’s East Irish Sea offshore wind developments.

7 Source: Data from DONG Energy, Economic modelling by Regeneris Consulting. Note in each case the figures include direct, indirect and
induced employment. See Appendix A for further information on the economic impact assessment methodology.
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6.2

Economic Impact of DONG Energy Investments in the East Irish Sea

Impacts Across the UK

DONG Energy’s construction and O&M investments in East Irish Sea
wind farms are expected to have generated £2.7bn GVA in the UK
economy by 2025, with around £800m GVA generated by the end of
2015, and a further £1.9bn expected over 2016-25. After 2019 the
direct, supply chain and induced effects of O&M phase activity are
expected to support 2,700 long-term jobs across the UK.

Beyond the local areas, there is a large and growing UK-based supply chain serving the offshore
renewables sector. DONG Energy makes good use of this national supply chain, with a considerable
number of major contracts for services and products being secured by UK-based companies.

Figure 6.1 sets out the total job creation across the UK during construction and O&M phases.

Figure 6.1 Employment Supported by DONG Energy Investments across the UK
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Source: Data from DONG Energy, Economic modelling by Regeneris Consulting. Note in each case the figures include direct, indirect
and induced employment. See Appendix A for further information on the economic impact assessment methodology.

Note: Impacts relating to O&M phases for Walney Extension and Burbo Bank Extension are shown as potential as these are not yet
underway.

Over the period 2005-15, construction phase activity (including direct, supply chain and induced
effects) supported an average of over 750 jobs across the UK each year. Over 2016-19 this is
expected to rise to an average of over 2,500 annual jobs across the UK, including direct, supply
chain and induced jobs.
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Economic Impact of DONG Energy Investments in the East Irish Sea

The large scale contracts DONG Energy has placed with UK-based
suppliers has also enabled a wide range of further investment and
upskilling benefits, across the UK supply chain.

Table 6.2 Case Study Examples

Seajacks, Great Yarmouth

Seajacks owns and operates five harsh-environment self-propelled
jack-up vessels and supported turbine installation on several East
Irish Sea wind farms.

The company invested around £1bn on vessels over recent years as
a result of UK offshore wind sector opportunities, of which DONG
Energy is the market leader, as well as overseas opportunities.

MHI Vestas, Isle of Wight

Company is a joint venture between Vestas Wind Systems and
Mitsubishi Heavy Industries. It provides full lifecycle services for
offshore wind turbines.

DONG Energy commissioned MHI Vestas to provide turbines for
Burbo Bank Extension, including installation of the world’s largest
wind turbines (8.0 MW).

MHI Vestas estimate this contract will support 200 jobs at MHI
Vestas’s Isle of Wight blade factory and suggest that DONG Energy
projects were central to the company’s decision to manufacture
turbine components in the UK.

Complete Site Safety, Liverpool

Complete Site Safety provides safety equipment, H&S training and
consultancy services, with one focus area being offshore training.
The company estimates it has invested £100k in training facilities &
equipment and has recruited 10 new staff in recent years.

It also highlights that offshore wind sector opportunities, including
the contracts secured through DONG Energy, has facilitated much
of this recent growth.

Deep Ocean Group, Middlesbrough

Deep Ocean Group is a specialist subsea contractor.

The company estimates it has secured around £40m from DONG
Energy East Irish Sea contracts over the period 2013-17.

For Walney Extension, the company estimates there will be up to
150 people working over six months from highly skilled project
engineers to vessel marine crew and around 5-10 apprentices.
The company and its suppliers have made capital investments of
around £80-100m in recent years to meet growing demand from
offshore wind, including new vessels and trenching equipment.
They see DONG Energy’s contracts and commitment to the UK
offshore wind as tremendously important to sector development.

Hughes Sub Surface Engineering, Liverpool

Hughes SSE is an integrated subsea service company.

It has delivered services for each of DONG Energy’s East Irish Sea
wind farms, with many contracts coming through Tier 1 suppliers.
The company started ten years ago and, significantly supported by
contracts won from DONG Energy, has expanded to 35 people and
invested over £400k in new equipment.

13 ECONOMICS-RESEARCH-ANALYSIS





Economic Impact of DONG Energy Investments in the East Irish Sea

Appendix A - Economic Impact Assessment
Methodology

The research tasks underpinning the economic benefits assessment of DONG Energy’s activity in
the East Irish Sea cover the drivers, types and measures of socio-economic impacts resulting from
the six DONG Energy offshore wind farms in this area, which are either operational or under-
construction. The central research tasks have included the following:

Desk-based research and analysis of the socio-economic impacts of DONG’s investments
in the East Irish Sea area.

Analysis of contracts data and discussions with the delivery teams within DONG Energy
to understand the costs of construction, operation and maintenance and the likely nature
and geography of the supply chain.

Development of a robust socio-economic model to capture and quantify the expected
impacts of the construction as well as O&M phases of the wind farms.

Discussions with local stakeholders (including Local Authorities, local trade bodies and
businesses within the supply chain) to understand the wider effects of wind farm
developments in the Liverpool City Region, Cumbria and Northern Ireland areas.

The diagram below summarises the assessment framework that underpins this analysis.

Figure 6.2 Summary of assessment framework for the study
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Source: Regeneris Consulting, 2015

Areas of Impact

An assessment of impacts has been undertaken at the UK level, as well as three local areas — based
on the primary port areas used for construction and O&M activity:
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° Liverpoool City Region (also extended to include the port of Mostyn in Flintshire for the
purposes of this report)

° Cumbria, focusing around the port of Barrow

° Northern Ireland, focusing around the port of Belfast.

Types of Benefits

The economic impact assessment focuses on two main stages of activity generating economic
benefits at UK and local levels:

° The construction and assembly of the wind farms and related supply chain activity.
° The ongoing operations and maintenance (O&M) of the installed wind farms.

The core economic benefits have been assessed quantitatively through an economic impact model,
which estimates:

° Direct Impacts: This measure captures the economic activity that is directly supported by
spend on the construction, and operation and maintenance of the wind farms. This includes
DONG Energy staff employed to work on the development, and all first tier supply chain
expenditure.

° Indirect Impacts: This measures the supply chain impact of the additional output generated
by companies in the supply chain supporting the tier one suppliers. The additional
economic activity in these companies is passed down through their supply chains and
generates additional, indirect benefits for many other companies.

° Induced Impacts: This captures the knock-on benefits that additional employment
supported directly and indirectly has in the economy as salaries earned by those employed
in additional jobs are spent on goods and services elsewhere in the economy.

The assessment of direct impacts was assessed based on contracts data and estimated provided
by the DONG Energy team. Indirect and induced effects were assessed using multipliers through
the Regeneris Consulting input-output model.

Measures of Benefit

The direct, indirect and induced economic benefits of the scheme are measured using two headline
indicators, which allow the overall impact of the scheme on the UK and local economy to be
quantified. The key measures used are:

° Jobs — the net number of full time equivalent jobs that will be created or safeguarded as a
result of the scheme. This is calculated using the overall value of investments made for
different goods and services in the local area, and UK benchmark figures for the turnover
per job in these areas of investment.

° Gross Value Added (GVA) — the value to the economy of the activity generated by the
scheme®. This is calculated using UK benchmark figures for the GVA generated per
employee in sectors relevant to the jobs created.

8 Gross value added is a standard UK measure of economic value generated, capturing employee income and business profit.

regeneris
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Economic Impact of DONG Energy Investments in the East Irish Sea

Appendix B - Summary of East Irish Sea
Offshore Wind Farm
Investments

Table 6.3 Summary of East Irish Sea Offshore Wind Farms

Wind Farm Round Status Commissioning Size Owner
Date (Actual or (MW)
Expected)
North Hoyle 1 Operational 2003 60 RWE npower Renewables
Barrow 1 Operational 2006 90 DONG Energy
Burbo Bank 1 Operational 2007 90 DONG Energy
Rhyl Flats 1 Operational 2009 90 RWE npower Renewables
Robin Rigg 1 Operational 2010 174 E.ON
Walney 1&2 2 Operational 2012 368 DONG Energy, SSE
Ormonde 2 Operational 2012 150 Vattenfall
West of 2 Operational 2014 389 DONG Energy, Scottish Power
Duddon Sands Renewables
Gwynt y Mor 2 Operational 2015 576 RWE npower Renewables,
Stadtwerke Munchen, Green
Investment Bank, Siemens
Burbo Bank 2 Under 2017 258 DONG Energy
Extension (ext) Construction
Walney 2 Under 2019 660 DONG Energy
Extension (ext) Construction
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1.1

1.2

1.3

1.4

1.5

Background

@rsted Hornsea Project Three (UK) Limited (the ‘Applicant’) has submitted a Development Consent
Order (DCO) application to the Secretary of State (the ‘SoS’) for the Department of Business, Energy
and Industrial Strategy (BEIS), under section 37 of the Planning Act 2008 (the 2008 Act’) to build a
new offshore wind farm (Hornsea Project Three, hereafter referred to as “Hornsea Three”) off the
East Coast.

@rsted intends to work with the New Anglia Local Enterprise Partnership (LEP), Humber LEP and
relevant local authorities to increase the potential economic benefits captured within the two
economic development areas comprising the New Anglia LEP and Humber LEP, by seeking to
maximise:

e The opportunities for the involvement of local companies in the construction and operation
supply chain of the wind farm; and

e The ability of local residents to access employment opportunities associated with the
construction and operation of the wind farm.

@rsted has an established relationship with the Humber LEP and has developed and is in the
process of implementing the Skills and Employment Plans for Hornsea Projects One and Two. The
Applicant has engaged with Norfolk County Council and New Anglia LEP during the pre and post-
application periods and, post securing consent, will seek to build on this relationship through the
development and implementation of the final Skills and Employment Plan.

This Outline Skills and Employment Plan (the “Outline Plan”) sets out a vision for ensuring a
proactive and transparent approach to communicating skills and employment related information
and opportunities relating to Hornsea Three in the two sub-regions and establishes the scope of the
final Skills and Employment Plan that will be approved post consent / pre commencement of
construction under Requirement 22 of the Draft DCO (dDCO) (REP1-127).

Current uncertainty about the scale and location of economic opportunity likely to arise from Hornsea
Project Three, as assessed in Volume 3, Chapter 10: Socioeconomics of the Environmental
Statement [APP-082], means that specific actions cannot yet be developed. However, this Outline
Plan sets out how @rsted intends to work with the LEPS, local authorities and wider stakeholders in
the two regions within which the project will have the greatest influence to maximise local economic
benefit.
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1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

Hornsea Project Three Offshore Wind Farm

Hornsea Project Three Offshore Wind Farm (hereafter referred to as “Hornsea Three”) will be located
approximately 121 km northeast off the Norfolk coast and 160 km east of the Yorkshire coast (Figure
1.1).

In August 2015, @rsted acquired the rights to develop the Hornsea Zone from SMart Wind Ltd,
including SMart Wind Ltd itself, who were originally awarded the Zone in the Crown Estate Round 3
bid process. The Zone has since been divided into four offshore areas and the remaining areas
returned to the Crown Estate. @rsted has obtained DCOs to develop Hornsea Project One (HOWO01)
and Hornsea Project Two (HOWO02), both of which are currently under construction.

Orsted

Hornsea Three is being developed by @rsted. Headquartered in Denmark, Qrsted specialises in
developing, constructing and operating offshore wind farms, bioenergy plants, innovative waste-to-
energy solutions and provides smart energy products to its customers.

At Qrsted, we believe that the UK’s future productivity needs to be underpinned by a workforce that
has the right skills and training. The Applicant is passionate about supporting this goal and has taken
actions to support the development of skills across the UK, such as promoting careers in offshore
wind in the UK. Appendix B to this document provides some examples of the types of initiatives
@rsted is involved in as part of its UK Skills Programme.

Local Enterprise Partnerships

Hornsea Three has the potential to provide local economic benefits in East Anglia and the Humber
regions in particular.

The economic interests of the East Anglia region are promoted by the New Anglia LEP and extends
to the following local authorities: - King’s Lynn and West Norfolk, North Norfolk, Broadland,
Breckland, Norwich, South Norfolk, Great Yarmouth, Waveney, Forest Heath, St Edmundsbury, Mid
Suffolk, Suffolk Coastal, Ipswich and Babergh.

The economic interests of the Humber region are promoted by Humber LEP and extends to the
following local authorities: - East Riding of Yorkshire, Kingston upon Hull, North Lincolnshire and
North East Lincolnshire.

New Anglia Local Enterprise Partnership

New Anglia LEP’s updated Economic Strategy for Norfolk and Suffolk (New Anglia LEP, 2017) sets
a vision up to 2036 for the area. The Strategy identifies a range of targets between 2017 and 2036
including delivering 88,000 net new jobs and growing the economy by £17.5 billion in real terms.
Energy remains a key sector for New Anglia to drive this economic growth, building on the long-
standing presence of oil and gas, nuclear and offshore wind. The coast around Great Yarmouth and
Lowestoft is recognised as a growing offshore wind cluster with £50 billion of investment in clean
energy planned up to 2020. Great Yarmouth and Lowestoft are one of the six Centres for Offshore
Renewable Engineering (CORES) in the UK and have gained status as the East of England Energy
Zone.
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1.14 New Anglia is well-positioned to capitalise on the rapid development of the renewables sector, with

115

1.16

1.18

1.18

a number of significant offshore wind investments having taken place already, as well as steps to
promote and develop the sector. Offshore wind farms such as Scroby Sands, East Anglia ONE,
Sheringham Shoal and Dudgeon Offshore Wind Farm to name a few, have drawn on ports and
supply chain in New Anglia either for construction or operation activities.

The strategic objectives of New Anglia’s Strategic Economic Plan are underpinned by the Core
Strategies of local authorities. Of particular note is the growth of the energy sector and associated
supply chains prioritised by the Borough of Great Yarmouth and Waveney District Council (which
includes Lowestoft), including the need to secure investment in associated port and land side
infrastructure, sites and premises, and skills and business support initiatives.

Growing the priority sectors will be crucial in achieving these objectives. Advanced manufacturing
and engineering, agri-tech, ICT and digital creative, construction, tourism, transport and logistics,
the life sciences and biotech, and the financial services and insurance sector have been identified
as the nine priority sectors for New Anglia. These sectors present an opportunity for the Norfolk and
Suffolk economy each in its own right, as well as in cross-collaboration.

Humber Local Enterprise Partnership

The Humber Local Enterprise Partnership (LEP) covers four local authorities (the City of Hull, East
Riding of Yorkshire, North East Lincolnshire and North Lincolnshire). The economic development
aims of the Humber LEP focus on creating employment and growing the economy through focusing
on key sectors and areas of opportunity (particularly those arising through the renewables sector).

The Humber LEP’s strategic plan (Humber LEP, 2012) recognises the potential role that renewable
energy will play in the economic development of the area. It notes that taking advantage of major
growth opportunities such as renewable energy is critical to realising the true potential of the Humber
Estuary. The Humber LEP also notes that transport and logistics, including marine transport linked
to offshore renewables, will play a key role in achieving their key economic objectives.

The strategic plan cites opportunities emerging via offshore wind amongst the major economic
opportunities currently on offer to the area and highlights a range of objectives to capitalise on and
maximise local economic benefits from offshore wind developments. These objectives include:

o  Establishing the Estuary as a prime national base for the development and maintenance of the
offshore wind industry

e  Ensuring that the infrastructure supporting the ports in terms of road, rail, air and inland water
is aligned to port side investment; and

e  Building on local strengths in steel, engineering and manufacturing in growing the supply chains
and skills to support the energy sector and the capture local economic benefit.
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Figure 1.1: Location of Hornsea Three in relation to the New Anglia and Humber LEPs.
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2.7

Scope of Outline Skills and Employment Plan

This Outline Plan sets out the approach that will be adopted by the Applicant to maximise the
economic benefit associated with Hornsea Three in the two regions and the principles that must be
adhered to, including the types of activities to be undertaken by the Applicant as part of the
development and implementation of the final Skills and Employment Plan.

The Outline Plan is designed to meet the requirements as set out in the Hornsea Three Draft
Development Consent Order (DCO) (May 2018) as detailed in Appendix A of this document.

The Outline Plan is primarily focused on skills and employment. Should Hornsea Three be awarded
a DCO, the Applicant will also be required to prepare a Supply Chain Plan (see Supply Chain Plans)
in respect of Hornsea Three in order to qualify to participate in a future Contract for Difference (CfD)
auction'. The final Skills and Employment Plan and the Supply Chain Plan are prepared separately;
however, the Applicant has structured this Outline Plan to ensure both sets of documents
complement each other and share common objectives.

The final Skills and Employment Plans will be developed in consultation with the relevant
stakeholders, including the New Anglia and the Humber LEPs and will be submitted to Norfolk
County Council and North East Lincolnshire Council to discharge the requirement on behalf of the
applicant. Notwithstanding this requirement, @rsted believes the Skills and Employment Plan will be
of immense value to Hornsea Three, the East Anglia and Humber regions.

It is currently anticipated that construction of Hornsea Three could commence in late 2020, with
operation and maintenance commencing in 2025 from a base on the East Coast. These dates are
indicative only at this stage and will be reviewed and updated in the final Skills and Employment
Plan.

Supply Chain Plans

The aim of the Supply Chain Plan and assessment process (prepared under the CfD mechanism) is
to encourage the development of open and competitive supply chains in the UK and to promote
further innovation and development of skills, which will in turn drive down the cost of low carbon
electricity generation over the long term. The Supply Chain Plan will include commitments made by
@rsted in respect of Hornsea Three across the following areas:

o  Competition;
e |nnovation; and
e  Skills.

The Supply Chain Plan must be approved by the Secretary of State for BEIS and if Hornsea Three
is taken forward, @rsted will be required to demonstrate progress in terms of implementing the
Supply Chain Plan.

'A Contract for Difference (CfD) is private contract between a low carbon electricity generator and the Low Carbon Contracts Company (LCCC). A generator is paid
the difference between the ‘strike price’ — a price for electricity reflecting the cost of investing in a particular low carbon technology — and the ‘reference price’ — a
measure of the average market price for electricity in the GB market. The purpose being to incentivise investments in new low-carbon electricity generation.
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3.1

This Outline Plan proposes pro-active and frequent sharing of knowledge for local employment
opportunities during both the construction and operation and maintenance phases of Hornsea Three.

3.2 It is the Applicant’s intent that the Skills and Employment Plan will help:

e Develop and strengthen the Applicant’s existing relationships with the local authorities, LEPs
and other key stakeholders;

e Facilitate the structured sharing of information relating to skills and employment opportunities;

e  Support existing regional initiatives; and

e |dentify collaborative future initiatives such as events and communications opportunities.

3.3 The principles set out below are designed to provide a practical framework for collaboration between
parties that is flexible enough to ensure it can be of lasting value throughout both the construction
and operation and maintenance phases of the offshore wind farm.

3.4 @rsted proposes a three-staged approach to deliver the Skills and Employment Plan:

e  Communicate demands;
e |dentify needs and intervention; and
e  Promote opportunities.
3.5 @rsted will seek to work with the two LEPs across the following areas in line with the dDCO
requirements for Hornsea Three:
Table 3.1: Skills and Employment Commitments.
Action Approach
Information sharing The Applicant will ensure that they communicate effectively with

appropriate stakeholders (including local authorities and public-sector
agencies with relevant economic development responsibilities, as well as
business groups) as local economic opportunities associated with Hornsea
Three become clearer.

Assessment of intervention | Once the nature and scale of local economic opportunities associated with

Hornsea Three are understood, the Applicant will work with the New Anglia
and Humber LEPs and other relevant stakeholders to assess whether there
is a case for targeted actions, including to support the development of the
local supply chain or labour market capability.

needs

Delivery of other supportive | The Applicant will seek to identify further opportunities to consider how we

activities construct and operate the development to help maximise the potential for
local economic benefits.

3.6

The specific actions to be undertaken by the Applicant at agreed milestones and intervals during the
project will be informed by discussions with the New Anglia and Humber LEPs, local authorities and
other interested parties and will be detailed in the final Skills and Employment Plan.
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4.

4.1

4.2

4.3

4.4

Implementing and Monitoring the Success of the Skills and
Employment Plan

The Applicant is committed to realising the potential local economic benefits associated with
Hornsea Three and adhering to the principles set out in this Outline Plan will be integral to this.

The Applicant intends to hold meetings with the relevant skills / employment representatives from
the two economic development regions (East Anglia and the Humber); including the LEPs, the local
authorities and an appointed contact from the Hornsea Three Project to ensure that the final Skills
and Employment Plan is implemented as agreed.

These meetings will provide an opportunity to share information, monitor progress against agreed
actions and for parties to consider whether further action is required. Wherever possible, a schedule
of activities will be prepared to inform the discussion and the sessions will be minuted and shared
with all parties as a record.

As with any large-scale construction project, there will inevitably be changes of personnel during
both the construction and operation and maintenance phases. It is proposed that any personnel
changes would be communicated proactively between the parties in advance on any such changes
to ensure the communications channels are maintained.

: Orsted
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Appendix A Draft DCO requirements

Local skills and employment

22 — (1) A skills and employment plan shall be prepared in relation to the authorised development and
submitted to the relevant planning authority for approval.

(2) The skills and employment plan shall be prepared in consultation with New Anglia Local Enterprise
Partnership and the Humber Local Enterprise Partnership, or such other body as may be approved by the
relevant planning authority.

(3) The skills and employment plan shall identify opportunities for individuals and businesses based in the
regions of East Anglia and the Humber to access employment opportunities associated with the construction,
operation and maintenance of the authorised development.

(4) The skills and employment plan shall be implemented as approved.

Link: https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010080/EN010080-
000497-
HOWO03 3.1 Draft%20Development%20Consent%200rder%20including%20Draft%20Deemed%20Marine%2

OLicences.pdf

: Orsted
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B.1

B.2

B.3

B.4

B.5

B.6

It is widely recognised that the UK will have a shortage of skilled people to meet the UK's future
employment needs. @rsted adopts a holistic, cross-project approach to delivering its Skills
Programme across the UK. @rsted is collaborating with a number of UK education and skills
providers to bridge the gap (between skills availability and demand) and maximise local opportunities
in our coastal communities.

Across the UK as part of our Skills Programme, @rsted are delivering a broad range of activities and
partnerships, which will help secure our future workforce, using the offshore wind industry to provide
inspiration for career pathways in Science, Technology, Engineering and Maths (STEM). Examples
of existing skills initiatives include:

Apprenticeships

@rsted has partnered with the Grimsby Institute and Furness College to deliver a 3-year wind turbine
apprenticeship scheme, comprising of one year of classroom-based learning, following by two years
working on site with @rsted employees. The apprentices will undertake a BTEC Level 3 in
Engineering and MOET L3 (turbine technology), and as they successfully qualify, they will become
full-time employees at @rsted. The Apprenticeship Programme is now in its second year, with a
further two apprentices joining those at the Grimsby Institute and four new apprentices based at
Furness College, in Barrow.

Community Benefit Funds

@rsted has established Community Benefit Funds (CBFs) for several of its offshore wind farm
projects. These funds can make a valuable contribution to the local area, by supporting projects such
as community building improvements and recreation facilities, to conservation and wildlife projects.
Across our CBFs, we have ring-fenced £175,000 per year for skill related initiatives, with a focus on
STEM.

For our East Coast Community Skills Fund, successful projects include:

o  Grimsby Institute received £41,675 to build on existing investment and expertise and create
an annual programme of events designed to excite, inform and spark curiosity to over 2000
students; and

e Alderman Peel High School, was awarded a grant of £13,325 develop a sustainable STEM
development and outreach project over a two-year period where STEM teachers will work with
employers to embed real life project activities into the National Curriculum. It will involve Year
7 and Year 8 students, local employers, teachers and relevant external mentors.

The Fund has also been used to help local students who are unable to access traditional funding
streams for support. For example, £20,000 from the Fund was split between the following four
colleges within the funding area; East Riding College, Boston College, College of West Anglia and
the Grimsby Institute.
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B.7

B.8

B.9

B.10

B.11

University Technical Colleges

University Technical Colleges (UTCs) are a new approach to education that put industry at the heart
of the curriculum. @rsted is currently supporting both the Engineering UTC Northern Lincolnshire in
Scunthorpe and the Ron Dearing UTC in Hull. This includes sponsoring facilities such as libraries
and engineering workshops as well as providing data and developing student projects.

Universities

@rsted supports collaboration with university students through Bachelor and Masters student
projects in the UK, by providing an opportunity for students to work closely with @rsted staff, helping
them to tackle real and current challenges faced by the industry. @rsted believes that collaboration
with university students in engineering and other technical faculties is essential to help develop and
support the next generation of skilled employees.

Aura

@rsted is one of the leading industry partners in Aura — a collaborative innovation and skills initiative
led by the University of Hull. Working with a group of key industry partners, academia, national, local
and regional government, Aura aims to create a world leading offshore wind research, talent and
innovation hub that will help meet the needs of this rapidly growing industry.

Teach First

@rsted has partnered with education charity Teach First, to address educational inequalities in the
North. As part of this three-year partnership, we support Teach First on a number of challenging
targets to improve the teacher attraction and retention, and pupil progression in Grimsby, Hull and
Merseyside. This includes members of staff volunteering to coach teachers or pupils and offering
work placement or site visits to insure individuals. Since establishing our partnership in 2017, the
partnership has evolved, and we are now focusing our efforts by directing our funding towards
specific teaching posts in our coastal regions.

Achievement for All

Achievement for All is a leading not-for-profit organisation that works in partnership with schools
including those focused on early years and colleges, improving outcomes for all children and young
people vulnerable to underachievement regardless of background, challenge or need. In 2018,
@rsted entered into a two-year partnership with the charity to support ten schools in the Barrow-in-
Furness area.

o Orsted
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1. Porpoise return times summary table
Introduction
1.1 This Appendix provides a summary of the return time of porpoises to sites of offshore wind farm

construction after the end of pile driving activity in support of the Applicants response to the Ex.A
Question 2.2.68. Also provided is detail on the scale and duration of each wind farm project. Only
projects that did not use noise reduction mitigation are included.

Site # turbines Duration of pile | Harbour porpoise Any other observations
driving activity | ‘return time’

Beatrice 84 jacket 9 months 12 hours reducing to | There was a reduction in

(Graham et foundations (336 6 hours later in piling | response over the period of

al. 2018) pile installations) period pile driving — both in terms
of spatial extent of response
and return time

Horns Rev Il | 91 monopile 7 months 24-72 hours at 2.5 km | The duration of response

(Brandtetal. | foundations from piling was less than this at

2011) distances beyond 2.5 km

Gemini 158 monopile 4 months (2 6-10 hours

(Brasseur et | foundations vessels

al. 2015, operating

Nabe-Nielsen simultaneously

etal. 2018)

Egmond an 36 monopile 4 months No monitoring during | Porpoise encounter rates

Zee (Scheidat | foundations or immediately after | increased during operation

etal. 2011) construction relative to baseline (pre-
construction) and were
significantly higher inside
the wind farm than in
reference areas outside

BARD 81 monopile Intermittent over | 16 hours

Offshore | foundations 3 years

(Brandt et al.

2018)
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1.1

1.2

1.3

Detailed response to ExA Q2.2.65

Introduction

This Appendix provides a brief description of the results of a comparison of the prediction of the
consequences of offshore wind farm construction on the North Sea harbour porpoise population
between the older iPCoD model detailed in Booth et al (2017) (version 3.0) (as used to inform the
Hornsea Project Three ES) and the recently updated version (version 5.1) referred to in the Ex.A
Question 2.2.65 to The Wildlife Trusts:

“You stated in [REP1-023] that it was not appropriate to use the Booth et al (2017) paper as the
basis for determining the significance of cumulative underwater noise impacts on harbour porpoise
because the model heavily relies upon expert opinion rather than empirical data. The Applicant has
since run an updated version of the iPCoD model, incorporating all available empirical information
on harbour porpoise energetics, diet and responses to piling noise. The Applicant has stated in
[REP2-004] that this has a similar or lower magnitude of effect for an equivalent scenario.
Consequently, the appellant maintains that the ES outcomes that were based upon Booth et al
(2017) remain valid and no long-term population level impact is expected. What are your views on
this additional analysis and how does it affect your stated position?”

The interim Population Consequences of Disturbance framework (iPCoD) is an approach for
assessing and quantifying the potential consequences for marine mammal populations of any
disturbance and/or injury that may result from offshore energy developments. iPCoD uses a stage
structured model of population dynamics and, in the absence of empirical data on the extent to
which disturbance and/or injury impacts affects individual survival and fecundity, the iPCoD
framework uses the results of an expert elicitation process to predict the effects of disturbance and
a permanent threshold shift in hearing threshold (PTS) on individual survival and reproductive
rates. The process generates a set of statistical distributions for these effects and then simulations
for the impacted population are conducted using values randomly selected from these distributions
that represent the opinions of a “virtual” expert. This process is repeated 1,000 times to capture the
uncertainty among experts. Within the 1,000 simulations run for the iPCoD code, each simulation
contains a matched pair of populations (an un-impacted population (baseline) and an impacted
population) and within 1 matched pair, the only difference is that impacts are allocated to the
impacted population. Version 1.0 of the iPCoD code was released in 2013 alongside a report
detailing how the interim approach is implemented based on the expert elicitation process
(Harwood et al., 2013). Subsequently the code underwent several updates which resulted in the
publicly available code version 3.0 which was used in Booth et al. (2017). Since then, the code has
been updated further to version 5.1 in 2018 with the results of a new expert elicitation.
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The primary difference between the two versions of the iPCoD model are the transfer functions
which link the amount of disturbance estimated to be received by the population to the resulting
changes in vital rates (the probability of survival and reproduction). The transfer functions in
version 5.1 were updated as a result of an international symposium (INPAS - http://www.inpas.nl/ )
and an associated expert elicitation workshop held in Amsterdam in June 2018. This expert
elicitation was based on a body of empirical data that had become available since the original
expert elicitation. This included studies on porpoise responses to impulsive noise and studies of
porpoise energetics and life history. The workshop was also carried out using an improved
methodology for formal expert elicitation processes. A full report on the workshop and the updated
model is currently under review by BEIS and will be submitted to the Examination as soon as
possible (Booth et al. 2018).

In order to compare the predicted impacts using iPCoD version 5.1 with those obtained using
version 3.0 (as used in Booth et al. 2017), one of the scenarios presented in Booth et al. (2017)
was re-run in version 5.1 to allow a direct comparison of the resulting predicted population level
impacts. The selected scenario included the piling of 16 offshore wind farms over a 12-year period,
indicative of the predicted levels of cumulative disturbance resulting from the construction of
offshore wind farms in the North Sea. The scenario was developed originally in collaboration with a
number of offshore wind farm developers and representatives from JNCC and Natural England.
The input parameters used in both versions of iPCoD (version 3.0 and version 5.1) were identical.

The results from the two iPCoD code versions are presented in Figure 1 and Table 1. The mean
predicted impacted population size expressed as a percentage of the mean un-impacted
population size at the end of the model simulation was higher using iPCoD version 5.1: the
predicted impacted population size was 98.7% of the predicted un-impacted population size
compared to a counterfactual of 97.1% when using version 3.0. Therefore, there was less of a
predicted population level impact using the updated model under the same development scenario.
Therefore, the ES conclusions that were based upon Booth et al (2017) remain valid and no long-
term population level impact is expected.
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Figure 1. Predicted population trajectories for the same CEA scenario using both iPCoD version 3.0 (left) and
5.1 (right) during the 24 years of simulation. Each line is an individual population simulation and the bold line
on each graph is the mean calculated across 1000 replicates incorporating environmental stochasticity.

Table 1. Summary statistics of the population simulations of the same CEA scenario using both iPCoD version
3.0 and 5.1 after 24 years of simulation.

PCoD version 3.0 5.1
Mean un-impacted population size 227,680 229,748
Mean impacted population size 221,107 226,772
Difference between mean un-impacted and impacted population 6,573 2,976
sizes after 24 years
Mean impacted population size as a percentage of the un-impacted | 97.1% 98.7%
population size after 24 years
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1.11 The purpose of the Hornsea Project Three offshore wind farm (hereafter referred to as Hornsea

1.1.3

114

1.1.6

Three) In Principle Southern North Sea SCI Site Integrity Plan (the SIP) is to set out the approach
for Hornsea Three to deliver any project mitigation or management measures in relation to the
Southern North Sea Site of Community Importance (SCI).

Management measures outlined in the SIP in relation to Hornsea Three, will be implemented (if
required) to ensure the avoidance of significant disturbance of harbour porpoise Phocoena
phocoena in relation to the SCI site Conservation Objectives, and therefore allow the conclusion of
‘no adverse effect beyond reasonable scientific doubt’ on the SCI.

The approach and measures listed in the SIP respond to the conclusions of the Habitats
Regulations Assessment (HRA) detailed in the Report to Inform an Appropriate Assessment
(RIAA) (APP-052). Based on the information presented in the RIAA, it was concluded that there
would be no adverse effect on the population or distribution of the qualifying feature of the SCI
(then referred to as the candidate SAC (cSAC)) either alone or in-combination with other plans and
projects. Nonetheless as a precautionary measure this SIP outlines an in-principle management
plan to mitigate any risk to harbour porpoise from the development of Hornsea Three.

The mitigation and management measures in the SIP will be reviewed and updated post consent
in line with the approach set out in the SIP.

The SIP provides a framework for further consultation and discussion by Hornsea Project Three
with the Marine Management Organisation (MMO), Statutory Nature Conservation Bodies
(SNCBs) and other relevant stakeholders following consent, to reach agreement on the exact
details of any required project related management measures.

Offshore wind farms typically have a long lead in time for development. Due to this, it is not
practical to provide final detailed method statements before consent is granted. However, agreeing
guiding principles will allow refinements to be made based on the best available knowledge and
technology. A final detailed SIP will be produced closer to the time of construction, following
revision and consultation as per the outline schedule in Section 2.
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1.2 Requirement for the SIP

1.21 The Applicant has (following consultation with Natural England and the MMO in response to their
Relevant Representations) updated the draft DCO to include a Condition 13(5) within the
generation assets dML and 14(5) within the transmission assets dML to commit the undertaker to
developing and securing approval of a SIP prior to the commencement of works. The Condition is
worded as follows:) :

(5) In the event that driven or part-driven pile foundations are proposed to be used, the licenced
activities, or any phase of those activities must not commence until a site integrity plan which accords
with the principles set out in the in principle Hornsea Three Southern North Sea Site of Community
Importance Site Integrity Plan has been submitted to the MMO and the MMO is satisfied that the plan
provides such mitigation as is necessary to avoid adversely affecting the integrity (within the meaning
of the 2017 Regulations) of a relevant site, to the extent that harbour porpoise are a protected feature
of that site.
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Consultation

2.1 Engagement overview
211 Refinement of this in-principle SIP will follow an iterative process as the Hornsea Three project
design is optimised following Determination. Hornsea Project Three will continue to engage with
the MMO and their advisors throughout this process and will seek to address any issues raised
during consultation.
2.1.2 Non-statutory stakeholders such as The Wildlife Trusts and Whale and Dolphin Conservation will
also be provided with a draft of the in-principle SIP and any future iterations for comment.
2.2 Schedule for agreement of the SIP
2.2.1 The exact dates for agreement and refinement of the SIP cannot be determined at this stage.
However, key milestones have been outlined in Table 2.1 to signpost the likely development of the
SIP between consent and construction.
Table 2.1: Indicative schedule for developing and finalising the SIP
o . Relevant Authority/
Indicative Stage When Hornsea Three Actions Statutory Advisor
Consent. grantedand | Autumn 2019 Review in principle SIP and identify areas for
Appropriate revisions/updates Internal only
Assessment (AA) '
Design optimisation Pre- Review the SIP and mitigation and management
construction | options taking into account any refinements of Internal only

project parameters that may affect the
conclusions of the AA

1st draft of the SIP Immediately Design optimisation work will inform the CfD bid

following CfD | for the Project. Following CfD award the

award construction timescale for the Project will be
defined and level of other activity that will overlap
more certain.

Based on the design optimisation and CfD bid
outcomes, Hornsea Project Three will review the | Consultation with MMO,
conclusions of the AA and if necessary undertake | Natural England, TWT
an assessment to determine the potential effects | and WDC.

resulting from the final piling parameters (for the
Project alone and in-combination). This process
may be further informed by contemporary noise
modelling if deemed necessary. The review will
consider the need for any likely mitigation or
management measures and provide detail on
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Table 2.1: Indicative schedule for developing and finalising the SIP

their efficacy in context of the effects predicted
and revise the SIP as appropriate.

Review of the SIP

Approximately
9-6 months
prior to
construction

Following further more detailed project planning
and design optimisation Hornsea Project Three
will confirm-the-likely-final-project design-and
instellatien-lechnigues-ard-timing-curing-tha-pre-
. o
Based-on-this-Hornsea-Project Three-will make
any refinements to review the-conelusions-of-the

AA-and-i-necessary-undertake-an-assessments
presented within the SIP4eeetepm+ne4he

mitigation remains a requirement then proposals
will be finalised within the SIP and sufficient
detail presented to demonstrate how they will be
deployed to reduce the effect to appropriate
levels.

Consultation with MMO
and Natural England,
TWT and WDC.

ool dod
TPWNTFand WBC

Finalisation and
sign off of the SIP

At least 4
months prior
to
construction

Update mitigation and management
measures taking account of consultee
comments.

MMO to approve






Hornsea }:( In-Principle Southern North Sea SCI Site Integrity Plan: V2.0
Offshore Wind Fami January 2019

3. Description of Project

3.1.1 We have not included a full description of the project in the SIP as this is available in the primary
application documentation (see Chapter 3 Project Description, (APP-058) and Chapter 4 Marine
Mammals (APP-064). However, as the project description is refined post consent this section of
the SIP will be updated to reflect any relevant changes.
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4, Southern North Sea SCI for Harbour Porpoise

4.1 SCI Overview

411 The Southern North Sea SCl is the largest of the proposed sites for the conservation of harbour
porpoise. The only qualifying feature of the site is harbour porpoise (the Habitats Directive Annex ||
species). The Southern North Sea SCI boundary is based on a modelling prediction of harbour
porpoise habitat (Heindnen and Skov 2015), and harbour porpoise densities are linked to this
modelled suitable habitat. JINCC (2015) have also defined seasonal (summer and winter) areas of
the SCI reflecting how the importance of the site to harbour porpoise varies.

4.2 Conservation Objectives'

421 The Conservation Objectives for the proposed Southern North Sea SCI are designed to ensure
that the obligations of the Habitats Directive can be met.

422 The overarching Conservation Objectives (COs) of UK European sites are detailed below (Natural
England, 2014a):

Avoid the deterioration of the qualifying natural habitats and the habitats of qualifying species, and the
significant disturbance of those qualifying species, ensuring the integrity of the site is maintained and
the site makes a full contribution to achieving Favourable Conservation Status of each of the qualifying
features; and

Subject to natural change, to maintain or restore:

1. The species is a viable component of the site.

2. There is no significant disturbance of the species.

3. The supporting habitats and processes relevant to harbour porpoises and their prey are
maintained

" The JNCC are working to provide more detailed advice on the interpretation of the conservation objectives listed above. The draft
supplementary advice dated September 2016, has been used to inform this document. The SIP document will be
updated to reflect the final conservation objectives of the site when available.
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423 The Conservation Objectives are focused on addressing pressures that may affect the designated

4.3

431

432

sites integrity. The critical point about the site integrity is whether the extent or degree of impact
resulting from a pressure, has the potential to affect (alone or in-combination) the ability of the site
to meet the Conservation Objectives and maintain the existing Favourable Conservation Status
(FCS) of the species.

Advice on Management Measures

Specific management measures are currently being developed for the SCI, however JNCC and
Natural England (2016) advise that ‘the site should be managed in a way that ensures that its
contribution to the maintenance of the harbour porpoise population at FCS is optimised, and that
this may require management of human activities occurring in or around the site if they are likely to
have an adverse impact on the site’s Conservation Objectives either directly or indirectly identified
through the assessment process’.

In the absence of management measures for the SCI, Hornsea Three are confident that their
commitment to develop a Marine Mammal Mitigation Protocol (MMMP), southern North Sea SCI
SIP and EPS licencing in consultation with the relevant authorities will ensure that project
management and mitigation measures, if deemed necessary, are secured and will ensure the
Conservation Objectives of the site are not compromised.
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5.1

5.1.1

5.1.2

9.2

5.2.1

Potential Effects

Introduction

Section 6.5 of the RIAA Report (APP-052) identified the following potential effects on the harbour
porpoise qualifying feature, which required further assessment:

e Underwater noise from foundation installation and UXO clearance (pre-
construction/construction);

e Increased vessel traffic and collision risk (Construction/Decommissioning/Operation);

¢ Accidental pollution events (Construction/Decommissioning/ Operation); and

e Changes in the fish and shellfish community resulting from construction impacts may lead to a
loss in prey resources (Construction/ Decommissioning).

The RIAA carried out an assessment of each of these effects which is summarised below.

Effects from the Project alone

Table 2 presents a summary of potential effects of Hornsea Project Three alone.
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Potential Effect

Assessment in relation to the SCl summer and
winter areas

Adverse effect
on site integrity

Construction

Underwater noise from foundation
piling and other construction
activities (e.g. drilling of piles) within

The MMMP for piling (in accordance with the draft
MMMP (document 8.13) will reduce the risk of
permanent auditory injury to harbour porpoise as a
result of underwater noise during piling at Hornsea
Project Three.

increase in disturbance to or
collision risk with marine mammals

no indication that effects would result in a
permanent shift in the distribution of the feature
within this SCI in the long term and subsequently
no adverse effect on the population or distribution
of this qualifying feature is anticipated.

the Homsea Three array area has Temporary displacemtgnt of harbour porpoise No
the potential to cause injury or would be less than 20% of the seasona[
disturbance to marine mammals component of the SCI area at any one time or on
average not exceed 10% of the seasonal
component of the SCI area over the duration of
that season.
The effective implementation of a UXO MMMP
would reduce the risk of permanent auditory injury
Underwater noise from UXO (PTS) to harbour porpoise during any underwater
clearance within the Hornsea Three | detonations at Hornsea Three.
Array area has the potential to Temporary displacement of harbour porpoise No
cause injury or disturbance to would be less than 20% of the seasonal
marine mammals component of the SCI area at any one time or on
average not exceed 10% of the seasonal
component of the SCI area over the duration of
that season.
No indication that effects would lead to a reduction
in the viability of the harbour porpoise feature or
adversely impact the supporting habitats and
Increased vessel traffic during processes relevant to this species. Furthermore,
construction may result in an due to the temporary nature of the activity there is No
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Potential Effect

Assessment in relation to the SCl summer and
winter areas

Adverse effect
on site integrity

Accidental pollution released during
construction (including construction
activities, vessels, machinery and
offshore fuel storage tanks) may

No indication that effects associated with
accidental pollution events would lead to a
reduction in the viability of the harbour porpoise
feature or adversely impact the supporting habitats

release of contaminants into the
marine environment and
subsequently result in potential
effects on marine mammals.

there any indication that this impact would
adversely affect any other factors which are
required to ensure that the site is maintained in
favourable condition.

. : and processes relevant to this species. Nor is No
lead to release of contaminants into e .
. . there any indication that this impact would
the marine environment and )
: . adversely affect any other factors which are
subsequently result in potential . o e
: required to ensure that the site is maintained in
effects on marine mammals »
favourable condition.
Operation and Maintenance
No indication that effects would lead to a reduction
in the viability of the harbour porpoise feature or
adversely impact the supporting habitats and
Increased vessel traffic during processes relevant to this species. Furthermore,
operation and maintenance may due to the temporary nature of the activity there is No
result in an increase in disturbance | no indication that effects would result in a
to marine mammals permanent shift in the distribution of the feature
within this SCI in the long term and subsequently
no adverse effect on the population or distribution
of this qualifying feature is anticipated.
Accidental pollution released during | No indication that effects associated with
operation and maintenance accidental pollution events would lead to a
(including maintenance activities, reduction in the viability of the harbour porpoise
vessels, machinery and offshore feature or adversely impact the supporting habitats
fuel storage tanks) may lead to and processes relevant to this species. Nor is No
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Table 3 summarises the potential effects of Hornsea Project alone in relation to the Conservation

Objectives of the SNS SCI for harbour porpoise. Section 6.5 of the RIAA Report (APP-052)
indicates that the development of Hornsea Three would allow the draft Conservation Objectives to
be maintained. There would be no potential for an adverse effect on the integrity of the SNS SCl in
relation to the Conservation Objectives for harbour porpoise from Hornsea Three alone (Table 3).

Table 3: Summary of the assessment of the potential effects of Hornsea Three (alone) on the Southern North Sea ¢SAC/SCI

in relation to the draft Conservation Objectives for harbour porpoise

Conservation Objectives

Injury or
disturbance from
underwater noise
from foundation

piling

Injury or
disturbance from
underwater noise

from UXO
clearance

Increased vessel
traffic may result
in an increase in
collision risk or
disturbance

Accidental
pollution

The species is a viable
component of the site

X X X
There is no significant
disturbance of the species < « <
The supporting habitats and
processes relevant to
harbour porpoises and their
prey are maintained N . N

x = no potential for any adverse effect on the integrity of the site in relation to the conservation objectives
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5.3.1 The RIAA considered the potential impacts of Hornsea Three project during construction, operation

53.2

533

and maintenance and decommissioning, alone and in-combination with other relevant plans and
projects with respect to the site’s Conservation Objectives. The in-combination scenario in the
RIAA presents a conservative assessment scenario with regard to project piling schedules. It
assumes, where specific piling schedules for other projects are unavailable, that piling will occur
throughout the full construction window. It is important to note that it is not realistic to assume that
all projects will progress to construction (at the same time and or to their consented maximum
design scenarios) based on experience from similar projects within the UK.

With respect to the viability and habitats & prey Conservation Objectives, the RIAA concluded that
there is no indication, at this stage, that Hornsea Three, alone or in-combination with other plans
and projects would prevent the maintenance or restoration of Annex Il marine mammal features,
habitats or supporting habitats, for which the sites are designated.

For the significant disturbance Conservation Objective, the Tier 1 assessments for both the
summer and winter components of the SNS SClI, identified that Hornsea Three, alone or in-
combination with other plans and projects would not prevent the maintenance or restoration of
Annex Il marine mammal features, habitats or supporting habitats, for which the sites are
designated. The assessment recognised that for subsequent Tiers (2 and 3) there are a number of
additional projects that have the theoretical potential to gain consent and overlap with construction
of Hornsea Three but given the uncertainty surrounding the timing and nature of which these
projects may come forward insufficient confidence can be held to draw a firm conclusion. To
reflect this uncertainty, the Applicant sought to include a condition (as detailed in Section 1.2 of this
in-principle SIP) within the draft DCO (as submitted at the point of application) that was broadly
aligned with those of previous consents where this uncertainty existed (i.e., the Hornsea and
Dogger Bank projects). The intention was to require the undertaker to demonstrate the actual risk
to the SCI prior to construction, once it was clear what the nature of the final scheme design was
and exactly what other activities will be overlapping with its construction. Furthermore, if this
process revealed risk of an adverse effect on integrity then measures (examples of which were
cited in the draft Condition) were to be considered and applied where necessary to demonstrate
how the risk of adverse effect had been appropriately mitigated, with these measures requiring
approval prior to commencement of construction. The projects’ commitment to the SIP will
essentially replace this existing draft Condition and afford the same protection to site integrity.
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The establishment of exclusion zones and soft-start procedures, through the MMMP, will reduce

the risk of injury to any marine mammals located within a few metres of the pile during installation
to negligible levels. Table 5.1 sets out the designed in mitigation measures that will be
implemented during the construction, operation and decommissioning of Hornsea Three.

Table 5.1: Designed-in marine mammal mitigation measures that will be adopted as part of Hornsea Three.

Measures adopted as part of Hornsea Three

Justification

A Project Environmental Management and Monitoring Plan
(PEMMP) (construction and operation phases) and
Decommissioning Plan (decommissioning phase) will be
implemented covering the construction, operation and
maintenance, and decommissioning phases of Hornsea
Three respectively and will include a Marine Pollution
Contingency Plan (MPCP). This MPCP will outline
procedures to protect personnel working and to safeguard
the marine environment in the event of an accidental
pollution event arising from offshore operations relating to
Hornsea Three.

Measures will be adopted to ensure that the
potential for release of pollutants from
construction, operation and maintenance, and
decommissioning plant is minimised. In this
manner, accidental release of potential
contaminants from rigs and supply/service
vessels will be strictly controlled, thus
providing protection for marine life across all
phases of the wind farm development.

Array, export and interconnector cables will typically be
buried to a target burial depth of 1 to 2 m, subject to a
cable burial risk assessment. Where it is not possible to
ensure that cables will remain buried, cable protection will
be installed.

While burial of cables will not reduce the
strength of EMF, it does increase the distance
between cables and fish and shellfish
receptors, thereby potentially reducing the
effect on those receptors

A robust MMMP will be approved by the MMO in
consultation with Natural England and implemented during
construction. The MMMP will use appropriate techniques to
ensure that PTS effects (based on final scheme design)
are mitigated to negligible levels.

The use of an approved MMMP will mitigate
for the risk of physical or permanent auditory
injury to marine mammals within a ‘mitigation
zone' the extent of which shall be determined
by appropriate underwater noise modelling
outputs based on the final scheme design.

During piling operations, soft starts will be used, with lower
hammer energies (i.e. approximately 15% of the maximum
hammer energy; see Environmental Statement volume 2,
chapter 4) used at the beginning of the piling sequence
before increasing energies to the higher levels. These
measures will be described in the MMMP.

The soft-start will provide an audible cue to
allow marine mammals to exit the area before
piling at full hammer energy commences. The
soft/slow-start will help to mitigate any
potential auditory injury.
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Table 5.1: Designed-in marine mammal mitigation measures that will be adopted as part of Hornsea Three.

Codes of conduct for vessel operators including advice to
operators to not deliberately approach marine mammals
and to avoid abrupt changes in course or speed should
marine mammals approach the vessel to bow-ride, will be
issued to all Hornsea Three vessel operators and adhered
to at all times.

To minimise the potential for collision risk or
potential injury to, marine mammals

A UXO specific MMMP, approved by the MMO in
consultation with Natural England will be implemented
during UXO clearance. The UXO MMMP will use
appropriate techniques to ensure that PTS effects (based
on final scheme design) are mitigated to negligible levels.

The use of an approved MMMP will mitigate
for the risk of physical or permanent auditory
injury to marine mammals within an agreed
‘mitigation zone'.
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6.1.2 The final MMMP will be developed in the pre-construction period and will be based upon best

available information and methodologies at that time, in consultation with the relevant authorities.

6.2 Licensing
EPS

6.2.1 Should any work undertaken to inform the SIP or the MMMPs for piling and UXO clearance
confirm the need for an EPS licence, a licence will be obtained from the MMO prior to the
commencement of licensable works.

Marine Licences

6.2.2 Associated works which may give rise to potential impacts for underwater noise will be subject to
licensing (post DCO consent) and notifications e.g. geophysical surveys and unexploded ordnance
(UXO) clearance.

6.3 Project Southern North Sea SClI site integrity measures

6.3.1 This section of the in-principle SIP sets out the measures currently available or likely to be
available in the future, which could be applicable to Hornsea Three (they are in line with the
options identified within the original draft DCO wording as set out in Section 1.2 above). These
measures are seen as additional measures beyond standard mitigation that will be adopted as part
of the MMMP and detailed within Table 5.1. For each of the measures, information is provided to
explain how it will result in the avoidance of significant disturbance to harbour porpoise and allow
the conclusion of ‘no adverse effect beyond reasonable scientific doubt’ on the SCI. Note there are
three relevant issues to be considered here:

o The final project design has not yet been confirmed;
e The precise level of overlapping construction activity remains uncertain; and
e The SCI draft management measures are available.
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6.3.2 The adopted mitigation measures will be agreed in the period between consent and the

6.3.3

commencement of piling in accordance with the requirements of this SIP following an updated
assessment of the potential impacts from pile driving and an assessment of the efficacy of the
proposed mitigation measures. Potential measures are defined below, however, confirmation of
any measure(s) that will be employed cannot be confirmed until the project design is finalised, the
level of in-combination effect is certain, and the final Conservation Objectives and management
measures are known for the SCI. At that stage it will be possible to determine what any required
measures must achieve in terms of mitigation.

Project management measures may deliver the following potential mitigation:

e Spatial: To minimise the total area of ‘disturbance’ at any one time. This could be a reduction
in the area of the SCI which is subject to noise levels that may cause disturbance to harbour
porpoise; and

e Temporal: To minimise the duration of additional underwater noise generated through piling
events over any given time frame that may cause ‘disturbance’ to harbour porpoise in the SCI.
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6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

6.3.9

Measure 1: Scheduling of pile driving

Seasonal restrictions in piling activity could provide a potential management measure to minimise
the risk to harbour porpoise where there are clear differences in harbour porpoise distribution
across the year. This could be used as a measure to reduce exposure to harbour porpoise
individuals during specific months within the summer period where the significant disturbance
thresholds were shown to be exceeded.

Amendment of the piling schedule potentially could also allow a reduction in the total in-
combination area of disturbance from multiple projects, thus reducing the area of the SCI that
harbour porpoise may be avoiding at any one time. It could also be used as a measure to reduce
the duration of any in-combination continuous disturbance within a given time period (month,
season or year).

Amendments to the scheduling of pile driving will allow the piling to be scheduled, in consultation
with the MMO, having regard to previous, ongoing and future piling associated with other offshore
developments and other activities likely to act in-combination such as seismic surveys.

Measure 2: Non-percussive piled foundation methodologies

The use of foundation options that do not comprise percussive piling methods, within the
consented project envelope, such as suction piles or gravity base foundations, would result in
lower noise levels than pile driving during the construction of the wind farm. The in-combination
total area of disturbance to harbour porpoise could be reduced by the implementation of alternate
methods.

Measure 3: Noise mitigation systems

Systems are currently being developed to reduce pile driving noise (decibels) at source. These
methods currently include various types of bubble curtain, hydro sound dampers, screens or tubes,
and cofferdams.

By reducing the noise at source, the total area of potential disturbance to harbour porpoise would
be decreased. It should be noted that suitability of any noise mitigation system will be dependent
on a number of factors including pile diameter and length, ground conditions, and water depth.
These factors will be considered in any assessment of the efficacy of the measure. The information
to inform this selection will be contingent on the selection of the chosen foundation type and
supplier which will only be available once contracts are being finalised post consent and Financial
Investment Decision (FID).
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6.3.10 Prior to the start of construction, a revised noise assessment for the final design of the wind farm

6.3.11

6.3.12

6.3.13

6.3.14

6.3.15

will be prepared and submitted to the MMO. This will clearly set out the predicted noise levels to be
generated by the preferred foundation type, installation technique and construction programme.
This will then be used to update the commitments within this SIP.

Measure 4: Other relevant technologies or methodologies that may emerge in
the future

The SIP allows other relevant technologies or methodologies that may arise in the future to be
considered and assessed, such as alternative types of pile drivers that generate less noise (i.e.,
The Blue Hammer?, as an example). This will allow any new technologies or methods that may
occur prior to construction to be considered for use during construction of the project.

Due to the time lag between consent and the start of offshore construction (which may be a
number of years); it is possible that new measures, such as those described in paragraph 6.3.11)
may become available. The SIP should not be restricted to measures only available at the time of
consent.

Assessment of efficacy of measures and implementation

Before implementation of any project mitigation or management measures, the efficacy of each
measure (alone or in combination with other measures) will be assessed to ensure the approach is
able to achieve any required reduction in disturbance to harbour porpoise. The assessment is
expected to include a degree of likely confidence in each measure.

The MMO and other statutory consultees will be engaged during this to ensure that any approach
to such assessment, uses the most robust method possible and is done in timely fashion.

Following assessment of project mitigation and management measures, the undertaker will consult
with the MMO on a timescale for delivery of any measures, an implementation plan for any such
measures, and also agree any monitoring or reporting requirements. The implementation plan will
detail the method for implementation of the measures, and how any non-compliance will be
rectified.

2 a type of hammer being tested which uses a large water tank to provide a more energetic, but quieter blow
designed to reduce underwater noise levels
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1. Conclusions

7.1.1 The SNS cSAC draft Conservation Objectives and site management measures are yet to be
confirmed. Upon the provision of further guidance from JNCC and Natural England, this SIP will be
revised in consultation with the MMO and other relevant bodies to ensure that the Conservation
Objectives are included in the SIP.

7.1.2 Once the final SIP has been produced it will identify and evaluate the potential mitigation and
management options to ensure that there is ‘no adverse effect beyond reasonable scientific doubt’
on the SNS SCl in relation to significant disturbance of harbour porpoise from the final design of
Hornsea Three. Responses from the consultation process regarding the proposed project
management or mitigation measures will be recorded in the final version of the SIP.
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1.1.1.2
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Introduction

Overview of the In-Principle Monitoring Plan (IPMP)

Hornsea Project Three Offshore Wind Farm (hereafter referred to as Hornsea Three) produced an ‘in
principle’ monitoring plan (IPMP) (Document A8.8) in order to agree the objectives of any monitoring
required by the deemed Marine Licences (dMLs) prior to the grant of consent as part of its application
submission. In doing so, it was the intention that this would enable all relevant parties to have clarity on
the rationale associated with relevant monitoring requirements and focus from the outset, and provide
greater certainty on the limitations and deliverability of any monitoring.

It was stated within the IPMP that it was the intention of Hornsea Three to consult on the IPMP with the
Marine Management Organisation (MMO), its scientific advisor (Cefas) and its statutory nature
conservation advisor (Natural England) prior to completion of the examination phase. This draft of the

IPMP (V32.0) has been prepared following receipt of the-Relevant-Representationscomments received
from the afore mentioned stakeholders since the submission of V2.0 at Deadline 1.

The IPMP sets out the in-principle monitoring proposals for the marine environment only encompassing
both generation' and transmission? assets. For the purposes of this IPMP, ‘offshore’ refers to the land and
seabed seaward of MHWS. Any reference to the Hornsea Three intertidal area shall mean the area
between mean low water springs (MLWS) and mean high water springs (MHWS). Matters relating to
onshore works are captured within Volume 4, Annex 5.1: Enhancement, Mitigation and Monitoring of the
Environmental Statement.

The primary aims of this document are to:

e |dentify relevant offshore monitoring as required by the conditions of the draft dMLs;

e  Establish the objectives of such monitoring; and

e  Set out the guiding principles and framework for delivering any monitoring measures as required by
the conditions contained within the draft dMLs.

Itis intended that this document will provide the basis for further discussions with the MMO and the relevant
statutory advisors to agree the exact detail (timings, methodologies, etc.) of any offshore monitoring that
is required by the conditions of the dMLs. It should be noted that the final detailed plans for monitoring
work will not be produced until closer to the time that the actual work will be undertaken (following final
scheme design). These in turn will be agreed with the MMO (as required by the conditions of the draft
dMLs) in consultation with their statutory advisors where necessary.

' The generating infrastructure i.e., wind turbine generators and associated foundations, array cables and if required accommodation

platforms.

1.2
1.2.1.1

1.21.2
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2.1
2.1.1.1

2.2
2.2.1.1

2212

Hornsea Three

Hornsea Three is a proposed offshore wind farm located in the southern North Sea, being developed by
Orsted Power UK Ltd (@rsted) and comprising up to 300 turbines and associated offshore and onshore
infrastructure. The Hornsea Three offshore cable corridor extends from the Norfolk coast, offshore in a
north-easterly direction to the western and southern boundary of the Hornsea Three array area and is
approximately 163 km in length.

The Hornsea Three array area (i.e. the area in which the turbines are located) is approximately 696 km?
and is located approximately 121 km northeast of the Norfolk coast and 160 km east of the Yorkshire
coast. The Hornsea Three array area lies to the east of Hornsea Project One and Hornsea Project Two.

A detailed description of the proposed development can be found in Volume 1, Chapter 3: Project
Description of the Environmental Statement (Document A6.1.3).

General principles and guidance

Guidance

There are a number of guidance documents and reviews to draw on when considering the overarching
principles in marine environmental monitoring. Of particular relevance to offshore wind farms is the recent
independent review of post-consent environmental monitoring data undertaken by Fugro EMU Ltd on
behalf of the MMO (MMO, 2014a) and the MMO’s subsequent recommendations (MMO, 2014b).

Mitigation

Itis important to note that Hornsea Three has sought to avoid or reduce the potential for significant impacts
as part of the iterative environmental impact assessment (EIA) process, through the commitment to
mitigation measures as part of the Project design (termed “measures adopted as part of Hornsea Three”).
These include mitigation measures embedded in the project design as well as additional mitigation
measures to be applied during construction, operation and decommissioning of Hornsea Three; further
details regarding these measures will be prepared in consultation with and for agreement from the MMO
in consultation with other bodies as deemed appropriate by the MMO.

Options for monitoring are appropriate to consider where it has not been agreed that there are no
significant residual impacts (following mitigation), or where there is significant uncertainty in the
assessment conclusions relating to a particularly sensitive feature that requires validation to ensure the
predictions are valid.

2 The electrical transmission infrastructure, i.e., export cables, interconnector cables, substations and if required booster station.
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The guiding principles which apply to the in-principle monitoring approaches outlined in this document are
as follows:

e  Paragraph 2.6.51 of the National Planning Statement for Renewable Energy Infrastructure (EN-3)
states that “monitoring is to measure and document the effects of the development. This enables an
assessment of the accuracy of the original predictions and may inform the scope of future
Environmental Impact Assessments (EIAs)”;

e  All consent conditions (including those for monitoring) should be “necessary, relevant to planning,
relevant to the permitted development, enforceable, precise and reasonable in all other respects”
(the “six tests” set out in paragraph 206 of the National Planning Policy Framework, Department for
Communities and Local Government, 2012);

e  Monitoring should have a clear purpose and be designed to provide answers to specific questions
where significant environmental impacts have been identified (Cefas, 2012; Glasson et al., 2011;
OSPAR, 2008). As such (and in- line with the MMO’s recommendations for targeted monitoring
(MMO, 2014)), monitoring proposals should have an identified frequency (and/ or duration) and
confirmed outputs, which provide statistically robust datasets designed to address the hypothesis
being tested;

e The presence of a significant impact identified in the EIA (whilst necessitating mitigation) should not,
in itself, necessarily lead to a requirement for monitoring. Monitoring should address significant
evidence gaps or uncertainty relevant to Hornsea Three, where it is realistic for those gaps to be
filled or uncertainty reduced significantly. Monitoring should also be targeted at those features
considered to be particularly sensitive to the impacts of the development, especially where these
features are of economic or environmental importance. MMO (2014) advise that the greatest focus
should be placed on impacts of concern for which the highest uncertainty remains. Such targeted
monitoring is more likely to answer key uncertainties than broad scale / generic monitoring
approaches;

e  Proposals for monitoring should be based, where relevant, on the best practice and outcomes of the
latest review of environmental data (i.e., best available evidence) associated with post-consent
monitoring of licence conditions of offshore wind farms (MMO, 2014);

e An iterative approach should be taken whereby the scope and design of any new monitoring work
should be based on a review of the findings of any preceding phases of monitoring or relevant survey
work, including surveys carried out in support of the EIA for Hornsea Three. It is acknowledged that
the MMO may require amendments to individual monitoring programmes if the evidence indicates
the existing monitoring programme is not fit for purpose and/or impacts are not as predicted;

3 Offshore Renewables Joint Industry Programme (ORJIP). ORJIP is a UK-wide collaborative programme of environmental research with
the aim of reducing consenting risks for offshore wind and marine energy projects. Currently there are two ORJIP streams: Offshore Wind
and Ocean Energy
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e  Where site specific monitoring is undertaken pre- and post-construction it may be relevant to consider
undertaking monitoring over non-consecutive years (for example post construction monitoring at
years one, three and five following completion, or years one, five and ten) to explore potential for
longer term trends; and

e  Under certain circumstances for addressing specific uncertainties it may be more appropriate to
adopt a strategic approach to the monitoring (for example the bird collision assessment work that
ORJIP3 is undertaking, or the consequence of harbour porpoise disturbance that DEPONS* is
addressing). Strategic work (potentially outwith the boundary of Hornsea Three) may be considered
where contributing to the answering of a broader question (that is still linked to the relevant Project
receptors) is likely to offer greater ability to address key questions than any site-specific monitoring
may achieve. Such strategic work may need to be de-coupled from any specific phase of the
development.

Both Natural England and the MMO raised comments on the existing monitoring proposals and also the
In-Principle Monitoring Plan within their Relevant Representations. A detailed response to these specific
points raised can be found in Annex 6 and 7 of the Applicant’s comments to Relevant Representations
submitted at Deadline I. The following provides a summary of those points raised and how the Applicant
has had due regard to them within this updated IPMP:

MMO

e 1.8,4.3,7.28&7.3: Detail and nature of benthic monitoring commitment; and
e  7.1:Request for nearshore monitoring of bathymetric conditions around areas where cable protection
is applied.

Natural England

e  5.8.1: Greater clarity within the IPMP is needed on the hypotheses to be answered by the monitoring;
e  A5: Detail and nature of benthic monitoring commitment; and
e AS8: Level of commitment to post consent monitoring.

4 DEPONS is a collaborative project between industry and academia to enhance the knowledge of the consequence of disturbance to
harbour porpoise when exposed to underwater noise.





Hornsea 3

£

Offshore Wind Fam

In-Principle Monitoring Plan V32.0

JanuaryNovember 20198

4,

4.1
4111

4112

4113

4.2
4211

In Principle Proposals for Monitoring

Approach

The following sections set out the in-principle proposals for implementing the monitoring conditions for
Hornsea Three. The proposals have been grouped into the following topics:

e  Marine processes;

e  Benthic ecology;

e  Fish and shellfish ecology;

e  Marine mammals;

e  Ornithology;

e  Shipping and navigation; and
e Marine archaeology.

For each topic, a table is presented which details the potential effects and receptor(s) for which monitoring
is considered necessary, with links to the relevant dML conditions that set out monitoring requirements
and, where relevant, requirements for submission of related plans. For each topic, the tables are divided
into sections for pre-construction monitoring, construction monitoring, and post-construction monitoring.
At this stage, no monitoring approaches are outlined for the decommissioning phase.

This document outlines the rationale behind the proposed monitoring, with a view to reducing uncertainty
when drafting the final plans post grant of a Development Consent Order (DCO). Following the iterative
approach recommended in Section 2, it should be recognised that increased knowledge and
understanding based on survey outcomes may influence the design of subsequent monitoring work. The
focus, requirements and methodologies for future monitoring for Hornsea Three may therefore differ from
the outline approach presented in this document. Any such future modifications to monitoring approaches
will be the subject of ongoing consultation between the undertaker, the MMO and its statutory advisers.
The MMO has the ability to vary the dML conditions in this regard, in consultation with the Applicant.

Engineering and design related studies

It is important to note that in addition to environmental monitoring programmes as required under the
Conditions of the dMLs, a suite of monitoring activity will be carried out by the Applicant for engineering
and design purposes (some of which may be commercially sensitive). It may transpire that some of these
surveys may also be used to inform specific environmental monitoring requirements where relevant. An
indicative list of the engineering and design related studies that the Applicant considers likely (at this
stage) to be carried out during the construction, operation & maintenance and, decommissioning phases
are set outin Table 4.1Fable4-4.

Table 4.144 Indicative engineering and design studies.

Purpose

Detail

Link to environmental

monitoring

Pre-construction studies

Site investigation for final
scheme design and site
preparation

Geophysical and geotechnical surveys to inform aspects
including:

e Wind Turbine Generator (WTG) and Offshore Substation
(OSS) foundation design and siting;

e  Cable crossing design;

o Horizontal Directional Drill (HDD) design and siting;
e  (Cable design, burial and protection plans and siting;
e Scour protection requirements;

o Boulder clearance requirements;

e  Sandwave clearance requirements; and

o Initial unexploded ordnance (UXO) clearance
requirements.

Geophysical survey techniques may include use of high resolution
side scan sonar, multibeam echosounder, magnetometer, sub-
bottom profiler, and remotely operated vehicle (ROV).

Geotechnical survey techniques may include use of boreholes,
cone penetration tests (CPTs), vibrocores, acoustic corers and
grabs.

Survey extents will cover the areas within which construction
activity is proposed plus appropriate buffers to inform any
micrositing requirements.

Geophysical survey outputs
will inform the benthic and
archaeological monitoring.

Geotechnical survey outputs
will inform the archaeological
monitoring.

Meteorological studies

Studies required to inform final scheme design and operation
efficiency.

Equipment that may be deployed includes, meteorological masts,
fixed or floating LIDARSs, wave buoys, acoustic doppler current
profilers (ADCPs), tide gauges etc.

Note any equipment deployed during the construction phase may
be present through the construction and part of the operation
phase. This information is not repeated in the subsequent rows
within this table.

N/A

Construction studies

Footprint surveys

Studies required to ensure the safe placement of jack-up vessel
legs on the seabed during construction. Techniques may include:

Geophysical surveys using high resolution side scan sonar and
multibeam echosounder and ROV techniques.

May inform archaeological
monitoring?
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Link to environmental 4.3.1.2  Whilst marine processes can largely be considered as pathways, a small number of features have been
Purpose Detail e identified as potentially sensitive marine processes receptors. These are: the shoreline, offshore
sandbanks and the Flamborough Front. All assessments of potential impacts to the shoreline, offshore
sandbanks and the Flamborough Front result in effects of negligible or minor significance (Volume 2,
Survey extents will cover the areas within which construction Chabter 1: Marine P f the Envi tal Stat f). This is b for th t part. th
activity using jack-up vessels is proposed. apter 1: Marine Processes of the Environmental Statement). This is because for the most part, the
_ _ magnitude and nature of any impact from Hornsea Three is not expected to be measurable against the
Post construction studies range of natural variability.
Geophysical surveys (techniques as described under pre- ) ) o ) ] ) )
construction phase) to confirm: 43.1.3  Notwithstanding these findings from the EIA, the Applicant is cognisant of the concerns raised by the MMO

As-built surveys

e  (Cable burial depth;

e  Adequate protection of buried assets, foundations and
crossings; and

Geophysical survey outputs
may inform any post
construction benthic and

e Presence of any dropped objects. archaeological monitoring.

Survey extents will cover the areas within which construction
activity has taken place.

Operation & Maintenance phase studies

Asset protection studies

Periodic geophysical surveys to ensure that assets remain
suitably buried and or protected and where necessary, inform of
the need for any remedial measures (re-burial / further protection
etc).

Techniques will be as described under pre-construction phase.

Geophysical survey outputs
may inform any post
construction benthic and
archaeological monitoring.
The extent of surveys will be informed by the level of risks
associated with the buried and or protected assets as informed by
the as-built surveys.

Studies required to ensure the safe placement of jack-up vessel
legs on the seabed during any maintenance activity. Techniques

Footprint surveys will be as set out under the construction phase. N/A
Survey extents will cover the areas within which construction
activity using jack-up vessels is proposed.
4.3 Marine Processes

4311

Changes to marine processes have the potential to indirectly impact other environmental receptors. For
instance, the creation of sediment plumes (which is considered in Volume 2, Chapter 1: Marine Processes
of the Environmental Statement (Document A6.2.1)) may lead to settling of material onto benthic habitats.
Similarly, scour around Hornsea Three marine infrastructure may lead to a loss or modification of seabed
habitat. In addition to indirect changes, the presence of Hornsea Three marine infrastructure will lead to a
direct loss (or temporary/permanent change) of seabed habitat.

and Natural England within their Relevant Representations and has therefore made a number of marine
process monitoring commitments as detailed within Table 4.2Fable-4-2.
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Table 4.2:  In-principle monitoring — marine processes

Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Pre-construction monitoring

Nearshore changes in bathymetric
profile following application of cable
protection

Effects on sandwaves in designated
sites

Effects on seabed sediments in
designated sites following application
of cable protection

Seabed sediments

Annex | sandwave
features

A comprehensive geophysical survey (comprising a combination of multibeam echosounder and; high resolution side scan sonar
as described in Table 4.1Table-4-1) to encompass the areas within which construction activity is planned, both within the Hornsea
Three array area and along the Hornsea Three offshore cable corridor, up to MLWS.

The survey will be undertaken prior to commencement of construction (and therefore, seabed preparation works) to enable a
baseline to be established against which post-construction monitoring outlined below can be compared.

To establish a baseline for the post-construction
marine process monitoring.

See pre-construction
geophysical surveys
undertaken for engineering
purposes in Table 4.1Table4-4.

Construction monitoring

N/A

Post-construction monitoring

Effects on sandwave features in
designated sites

Sediments and
sandwaves,
comprising part of
the Annex |
sandbank features
of SACs

Geophysical surveys (comprising a combination of multibeam echosounder;- and high resolution side scan sonar, as described in
Table 4.1Fable-4:1) will be undertaken at a representative number of locations within the North Norfolk Sandbanks and Saturn Reef
(NNSSR) SAC and The Wash and North Norfolk Coast (WNNC) SAC where sandwave clearance activity has taken place. The
number of locations will be dependent on the amount of sandwave clearance activities undertaken within each designation and will
be discussed and agreed with MMO, in consultation with Natural England prior to the undertaking of the surveys. The scope of
surveys will be identical to pre-construction surveys to ensure a direct comparison between the pre-construction and post-
construction outputs can be made.

The first survey will be undertaken within one year following completion of cable installation works. The need for any further
monitoring surveys will be discussed with the MMO. Further monitoring of the sandwave recovery will be undertaken on a
timescale and frequency to be agreed with the MMO, up to a maximum of two additional surveys.

To test the prediction that sandwave features will
recover to a new equilibrium following pre-lay
clearance and cable installation works in
designated sites.

Benthic monitoring

Effects on bathymetric profile in
designated sites following application
of cable protection

Bathymetric profile
and seabed
sediments within
designated sites

Geophysical surveys (comprising a combination of multibeam echosounder and; high resolution side scan sonar, as described in
Table 4.1Fable-4:1) will be undertaken within the NNSSR SAC, the WNNC SAC and the Cromer Shoal Chalk Beds MCZ in the
areas immediately surrounding cable protection placement. The scope of surveys used will be like for like with the pre-construction
surveys to ensure a direct comparison between the pre-construction and post-construction outputs can be made.

The first survey will be undertaken within one year following completion of installation of cable protection. The need for any further
monitoring surveys will be discussed with the MMO. Where further surveys are required (up to a maximum of two), these should be
undertaken within a sufficient timeframe to allow for a morphological response to have occurred.

To test the prediction that there will be no
significant effects on sediment transport processes
in the vicinity of cable protection material following
installation of cable protection measures within
designated sites.

Benthic monitoring
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4.4 Benthic Ecology

4411 Table 4.3 provides information on the in-principle monitoring for benthic ecology during the pre-
construction, construction- and post-construction phases.

4412 ltis anticipated that methodologies for benthic ecology survey and monitoring will be required to follow
the guidelines set out in Cefas (2012) and Ware and Kenny (2011), being cognisant of the outcomes of
the post-consent monitoring review (MMO, 2014a and b). It is considered likely that the approach to
monitoring will comprise a combination of techniques including interpreted information from the
geophysical surveys undertaken for engineering purposes (see Table 4.1Fable-4-1) and ground-truthing
in the form of remote and or intrusive sampling.

4413 A number of potential impacts on benthic ecology, associated with the construction, operation and
maintenance, and decommissioning of Hornsea Three have been identified. These are related to
temporary habitat loss/disturbance from construction activity and installation of infrastructure and long-
term habitat loss of seabed habitat through the presence of foundations and scour protection. Temporary
and long-term habitat loss/disturbance was deemed to be of minor adverse significance to benthic
receptors in the Hornsea Three benthic ecology study area, with the proportion of habitat lost predicted to
be small in the context of available habitats in the southern North Sea benthic ecology study area.

4414  Whilst the impact assessment did not identify any significant adverse effects, it is recognised that certain
activities within key designated sites have been raised as points of concern by stakeholders through the
Evidence Plan process and within Relevant Representations. In addition to this it is also recognised that
there is a commitment (as an embedded measure) to avoid where possible, priority habitats (such as
biogenic and or geogenic reef). Therefore, the monitoring proposed is reflective of the concerns and
commitment made.
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Table 4.3:

In-principle monitoring - benthic ecology

Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Pre-construction monitoring

Direct and indirect impacts from construction activity on reef features

Reefs (i.e. biogenic and/or geogenic reef)

The benthic pre-construction monitoring for reefs will be primarily
delivered through the geophysical surveys described in Table 4.1Table
44 and Table 4.2Table-4:2 (which will comprise a combination of
multibeam echosounder, high resolution side scan sonar and seabed

imagery).

The coverage will comprise all areas within which construction activity
(including pre-construction works such as sandwave clearance and
disposal activity) is proposed within the Hornsea Three array area,
offshore cable corridor and adjacent temporary working area (to cover
direct effects) plus an appropriate buffer to encompass any potential
secondary impacts on known Annex | habitat features (as informed by
the predictions made in the ES and agreed with the MMO).

In the first instance, the pre-construction geophysical survey outputs will
be interpreted to identify any areas of potential reef features. Any
acoustic signatures synonymous with reef presence will be subject to
further ground-truthing through remote sampling techniques (e.g. drop
down video) to establish the presence or absence of any reef features,
and where present to determine their extent. This approach is
consistent with the relevant guidance documents (e.g. Limpenny et al.,
2010).

To identify (and confirm location, extent and
composition of) any reef features that may
develop within the areas within which
construction activity is planned plus an
appropriate buffer (to be agreed with the
MMO).

The monitoring will directly inform
discussions with the statutory consultees to
determine appropriate mitigation measures
to avoid direct impacts to Annex | reef
features, where possible. The mitigation
measures will be detailed within the Cable
Specification and Installation Plan.

The monitoring may also inform the
requirement for further post-construction
monitoring (of any features identified within
proximity to areas within which construction
activity is planned).

See  pre-construction  geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Table-4.1 and Table 4.2Table4-2.

Direct impacts from cable installation (including HDD operations) on
seabed sediments

Seabed sediments including sub-features
of Annex | habitat Sandbanks which are
slightly covered by sea water all of the
time and designated ecological features
of the Cromer Shoal Chalk Beds MCZ

A comprehensive geophysical survey (combination of multibeam
echosounder, high resolution side scan sonar and seabed imagery as
described in Table 4.1Fable-4-1 and Table 4.2Fable-4:2) to encompass
the areas within which construction activity is planned, both within the
Hornsea Three array area and along the Hornsea Three offshore cable
corridor, up to MLWS.

The survey will be undertaken prior to commencement of construction
(and therefore, seabed preparation works) to enable a baseline to be
established against which post-construction monitoring outlined below
can be compared.

To provide a baseline against which
predictions relating to recovery of the
seabed following cable installation, with
specific reference to the Annex | sandbank
features within NNSSR SAC and the
WNNC SAC (and relevant sub-features).

See  pre-construction  geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Fable-4:1 and Table 4.2Fable-4:2.

Construction monitoring

N/A

Post-construction monitoring
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Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Direct and indirect effects from construction activity on reef features

Reefs (i.e. biogenic and/or geogenic
reefs)

Benthic post-construction monitoring for reefs will be primarily delivered
through the geophysical surveys described in Table 4.1Fable4-4 and
Table 4.2Table-4-2 (which will comprise a combination of multibeam
echosounder, high resolution side scan sonar and seabed imagery).

The coverage of the monitoring will comprise any areas confirmed
during the pre-construction surveys as reef habitat (biogenic or
geogenic) within which construction activity occurs within the Hornsea
Three array area and offshore cable corridor (to cover direct effects)
plus an appropriate buffer (to be agreed with the MMO), and any areas
of reef identified within the secondary impact zone.

In the first instance, the post-construction geophysical survey outputs
will be interpreted to identify any areas of potential reef habitat. Any
acoustic signatures synonymous with reef presence will be subject to
further ground-truthing through remote sampling techniques (e.g. drop
down video) to establish whether the location, nature and/or extent of
reef features has changed following construction.

To determine any change in the location,
extent and/or composition of reef habitats
within the areas within which construction
activity is planned plus an appropriate
buffer (to be agreed with the MMO).

See post-construction geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Table4.1 and Table 4.2Fable 4.2

Effects on seabed sediments and benthic habitats as a result of cable
installation and Horizontal Directional Drilling (HDD)

Seabed sediments including sub-features
of Annex | habitat Sandbanks which are
slightly covered by sea water all of the
time and designated ecological features
of the Cromer Shoal Chalk Beds MCZ

Benthic post-construction monitoring of the impacts associated with
cable installation (including HDD exit pits) will be delivered through the
geophysical surveys comprising a combination of combination of
multibeam echosounder, high resolution side scan sonar and seabed
imagery as described in Table 4.1Fable4-4 and Table 4.2Fable4-2.
Post construction geophysical surveys (as described in Table 4.1Fable
44 will be undertaken at a representative number of locations within the
NNSSR SAC and the WNNC SAC Cromer Shoal Chalk Beds MCZ
where cable installation (including excavation of HDD exit pits) has
taken place. The need for any further monitoring surveys will be
discussed with the MMO and determined on the basis of the level of
recovery of sediments in the locations sampled, up to a maximum of two
additional surveys. The purpose being to establish any changes in the
topographic complexity of seabed features and or sediment composition
as a result of the cable burial and excavation of HDD exits pits. The
surveying and analysis techniques used will be like for like with the pre-
construction surveys to ensure a direct comparison between the pre-
construction and post-construction outputs can be made.

To validate predictions regarding the
recovery of the seabed sediments (and
therefore associated benthic communities)
associated with cable installation.

See  post-construction  geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Fable-4:1 and Table 4.2Fable-4:2
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Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Long term loss of seabed habitat within designated sites through presence
of cable and scour protection

Designated ecological features of the
North Norfolk Sandbanks and Saturn
Reef SAC, The Wash and North Norfolk
coast SAC and Cromer Shoal Chalk
Beds MCZ

Survey(s) to monitor a representative proportion of the Hornsea Three
offshore cable corridor within designated sites (i.e. North Norfolk
Sandbanks and Saturn Reef SAC, The Wash and North Norfolk coast
SAC and Cromer Shoal Chalk Beds MCZ) in areas where sensitive
cable protection material is deployed. These will primarily comprise of
seabed imagery surveys (e.g. Remote Operated Vehicle; ROV) to
determine the level of colonisation of cable protection and/or
accumulation of sediments on cable protection measures.

The number of sampling locations is to be confirmed post consent and
will be informed by the number of locations where cable protection is
deployed within each designated site. The aim of the surveys will be to
determine the success of sensitive cable protection measures within
designated sites by monitoring the behaviour/recovery of the sediments
associated with the cable protection over an agreed period of time and
by monitoring any recolonisation/recovery of the associated benthic
communities. The need for any further monitoring surveys will be
discussed with the MMO and determined on the basis of the level of
colonisation of cable protection and or accumulation of sediments on
cable protection, up to a maximum of two additional surveys. Full details
of the surveys will be agreed with the MMO in consultation with the
statutory consultees.

The results of post construction marine processes monitoring of cable
protection (i.e. geophysical survey, comprising a combination of
multibeam echosounder, high resolution side scan sonar and seabed
imagery as detailed in Table 4.2Fable-4:2) would also be used to inform
this monitoring, i.e. aiding to determine the level of sediment
accumulation on cable protection measures.

To monitor the effectiveness of sensitive
cable protection within designated sites.

See  post-construction  geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Table-4.1 and Table 4.2Table-4.2
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4.5 Fish and Shellfish Ecology

4511 Characterisation of the baseline environment through both survey data from the former Hornsea Zone®
and a desk-based literature review found the species assemblage of the Hornsea Three fish and shellfish
study area to be typical for this region of the southern North Sea fish and shellfish study area (Section 3.3
of Volume 2, Chapter 3: Fish and Shellfish Ecology of the Environmental Statement (Document A6.2.3)).

4512  The impacts on fish and shellfish receptors from all stages of Hornsea Three were assessed, including
impacts from habitat loss, underwater noise, increased SSC and deposition, sediment contaminants and
pollution events, and electro-magnetic fields (EMF). Throughout the construction, operation and
decommissioning phases, all impacts were found to have either negligible, minor adverse or minor
beneficial effects on fish or shellfish receptors within the Hornsea Three fish and shellfish study area (i.e.
not significant in EIA terms). Underwater noise from construction activities such as pile driving was not
predicted to overlap with key fish spawning habitats within the southern North Sea fish and shellfish study
area. No barrier effects were predicted on migratory fish species listed as features of SACs/SCls in the
southern North Sea fish and shellfish study area, including the Humber Estuary SAC (Section 3.11 of
Volume 2, Chapter 3: Fish and Shellfish Ecology of the Environmental Statement).

4513  Herring are known to have important spawning habitats in the southern North Sea, though the highest
intensity spawning grounds for this species are located to the west of the former Hornsea Zone, off
Flamborough Head, approximately 80 km to the west of the Hornsea Three array area. The Hornsea
Three array area is noted as being “low intensity” for sandeel spawning.

4.5.1.4  Given the lack of potential for significant effects or overlap with key active demersal spawning grounds,
and in keeping with the guiding principles of monitoring as set out in Section 2 of this document, no site
specific monitoring of fish resource is proposed.

451.5 Notwithstanding these findings from the EIA, the Applicant is cognisant of the concerns raised by the MMO
within Relevant Representations and Written Representations and has therefore made monitoring
commitments with respect to effects on “preferred sandeel habitats” along parts of the Hornsea Three
offshore cable corridor. These are detailed within Table 4.4Table-4-4.

5 The Hornsea Zone was one of nine offshore wind generation zones around the UK coast identified by The Crown Estate (TCE) during its agreements, Agreement for Leases (AfLs), were agreed with The Crown Estate for Hornsea Project One, Hornsea Project Two, Hornsea
third round of offshore wind licensing. In March 2016, the Hornsea Zone Development Agreement was terminated and project specific Three and Hornsea Project Four. The Hornsea Zone has therefore been dissolved and is now referred to as the former Hornsea Zone.
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Table 4.4:

In-principle monitoring - fish ecology

Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Pre-construction monitoring

Direct impacts from construction activity on preferred sandeel habitat

Preferred sandeel habitat

A comprehensive geophysical survey (comprising a
combination of multibeam echosounder and, high
resolution side scan sonar, as described in Table
4.1Table44 and Table 4.2Table-4-2) to encompass
the areas within which construction activity is
planned along the Hornsea Three offshore cable

To establish a baseline profile of seabed
sediments in the parts of the offshore cable
corridor identified by Hornsea Three sampling
as “preferred sandeel habitat” (see Figure 3.23

corridor, up to MLWS.

The survey will be undertaken prior to
commencement of construction (and therefore,
seabed preparation works) to enable a baseline to
be established against which post-construction
sandwave clearance monitoring outlined below can

be compared.

of Volume 5, Annex 3.1: Fish and Shellfish
Ecology Technical Report of the Environmental
Statement) where sandwave clearance activity
is proposed in these areas.

See  pre-construction  geophysical
surveys undertaken for engineering and
marine processes purposes in Table
41Fable—4:4 and Table 4.2Table
4.2 Table 4.1 and .Table 4.1 and .Table
41and.

Construction monitoring

N/A

Post-construction monitoring

Direct impacts from construction activity on petentiat-preferred sandeel
habitat

PotentialPreferred sandeel habitat

Geophysical surveys (comprising a combination of
multibeam echosounder and high resolution side
scan sonar, as described in Table 4.1Fable-4:-+ and
Table 4.2Table-4.2) will be undertaken at a
representative number of locations within the
preferred sandeel habitat along the offshore cable
corridor (i.e. coinciding with the NNSSR SAC),
where sandwave clearance activity has taken place.

Sandwaves were selected as these represent the
most suitable habitat for sandeels along the
offshore cable corridor and would represent the
greatest impact (i.e. in terms of the width of
disturbance) on sandeel habitats.

The number of locations will be dependent on the
amount of sandwave clearance activities
undertaken in these areas and will be discussed
and agreed with MMO prior to the undertaking of
the surveys. The scope of surveys will be identical
to pre-construction surveys to ensure a direct
comparison between the pre-construction and post-
construction outputs can be made.

The first survey will be undertaken within one year
following completion of cable installation works.
The need for any further monitoring surveys will be
discussed with the MMO (see Table 4.2Fable-4.2).
Further monitoring of the sandwave recovery will be
undertaken on a timescale and frequency to be

To determine any change in the composition of
the parts of the offshore cable corridor
identified by Hornsea Three sampling as
“oreferred sandeel habitat” and monitor its
recovery following the completion of sandwave
clearance.

See post-construction geophysical
surveys undertaken for engineering and
marine processes purposes in Table
4.1Table4-1 and Table 4.2Fable
42Table 4.1 and Table 4.1 and Table
4.1 and

11
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agreed with the MMO, up to a maximum of two

additional surveys.
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4.6
46.1.1

46.1.2

Marine Mammals

Underwater noise from foundation piling within the Hornsea Three array area has the potential to cause
injury or disturbance to marine mammals. Marine mammals use sound for foraging, orientation,
communication, navigation, echolocation of prey and predator avoidance, and are therefore potentially
susceptible to elevated levels of anthropogenic sound that may impair auditory cues or disrupt normal
behaviour (Richardson et al., 1995). The key marine mammal species across the Hornsea Three Order
limits are considered to be harbour porpoise, white-beaked dolphin, minke whale, grey seal and harbour
seal. Appropriate embedded measures have been committed to as part of the project design to prevent
significant impact for injurious and lethal effects (through the Marine Mammal Mitigation Protocol
(MMMP)). Key components of the impact assessment for underwater noise effects on marine mammals
are considered to be:

e The conclusion of a potential short term moderate impact on harbour porpoise as a result of
cumulative piling activity; with the key uncertainty associated with this prediction relating to the
consequence of disturbance; and

e The assumptions made in relation to the duration of piling activity under the realistic maximum
design scenario. These assumptions directly influence the level of exposure to underwater noise
that marine mammal receptors are assumed to receive, and therefore, they have a material bearing
on the conclusions drawn within the assessment.

As identified above, a MMMP will be submitted to the MMO for approval in advance of works commencing
and the approved MMMP will be implemented during construction. The MMMP will detail mitigation
measures which may include soft-start to piling, identification of a Marine Mammal Mitigation Zone
(MMM2Z) and/or detailed methods to be employed within the MMMZ. The MMMP will set out the mitigation
necessary to ensure that the potential for lethal and or injurious effects are appropriately mitigated prior
to the commencement of piling. This may include forms of monitoring such as the use of visual or passive
acoustic techniques. Any such monitoring carried out under the MMMP is not formal monitoring in the
context of addressing key uncertainties and or validating key impact predictions, but rather it is monitoring
as part of a mitigation package. Nonetheless it has been included within this IPMP document for
completeness.

4.6.1.3

13
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Table 4.5 Fable-4-5 provides information on the in-principle monitoring for marine mammals during the
pre-construction, construction and post-construction phases, noting that the precise form of any future
monitoring for marine mammals will be set out within a Plan for Marine Mammal Monitoring®, which will
be approved by the MMO prior to the commencement of offshore works. Table 4.5 provides information
on the in-principle monitoring for marine mammals during the pre-construction, construction and post-
construction phases, noting that the precise form of any future monitoring for marine mammals will be set
out within a Plan for Marine Mammal Monitoring, which will be approved by the MMO prior to the
commence of offshore works. It is important to note that the monitoring is set out in a pre-, during and
post construction format within this document to align with the manner in which conditions are captured
within the dMLs only. It is not necessarily the case that monitoring will take place in such a structured
format. For example, if it is determined during the development of the Plan for Marine Mammal Monitoring
that contribution to a strategic study forms the most appropriate means of monitoring then the timing of
this contribution may not directly link to a particular phase of the development.

& Note the Plan for Marine Mammal Monitoring is not to be confused with the MMMP which is the protocol for mitigation applied to ensure
significant adverse effects will not occur to marine mammals.

14
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Table 4.5:  In-principle monitoring - marine mammals

Links to other

Potential Effect Receptor(s) Monitoring approach Monitoring objectives o
monitoring
Pre-construction monitoring
Monitoring as required under the Plan for Marine Mammal Monitoring.
. . The key uncertainty relates to the population level consequence of disturbance when considering cumulative level disturbance. It is well Specific objectives of any such monitoring would be to
Behavioural disturbance from |, . established that addressing such a high level uncertainty is best achieved through industry wide studies / initiatives that have the ability to tackle help reduce the uncertainty relating to the
foundatpn |n.s.tallat|on (ie., mammals these population level cumulative concerns. It is therefore, likely that a commitment to contribute to any such industry wide studies would be the consequence of disturbance from piled foundation -
percussive piling) most pragmatic approach to monitoring for this topic. However, whilst it is recognised that monitoring at the individual project level is too small installation, particularly at a cumulative level.
scale to address such population scale cumulative level uncertainty, consideration will be given to site-specific monitoring based on where it is '
established that there is a specific information gap within a wider strategic study that could be meaningfully filled at the individual project level.
Construction monitoring
In the circumstance that visual and or acoustic
Lethal and injurious effects as . o . o . o . o methods are used, the objectives will be to survey for
a result of foundation Marine Marine mammgl monltgrmg to mform mitigation as reqwred.under the MI\/IMP. If mpmtonpg forms part of the MMMP then it may comprise either the presence of marine mammals to ensure they are )
installation (i.e., percussive mammals (or a combination of) visual observation or acoustic monitoring. Note that if alternative options are adopted (such as through the use of ADDs) then | not within the relevant impact zone prior to the onset of
piling) this monitoring may not be required. piling and inform the implementation of appropriate
mitigation actions.
Monitoring to validate the underwater noise modelling that underpins the impact assessment. Menitering-will-enly-be-underiakenif-itisnetpossible
Unless the MMO agrees otherwise in writing, measurements of noise generated by the installation of the first four foundations of each discrete ;Ee\;adft?gi thrzgigltis;nzr?npazgeait;otnh:néjssource level -
foundation type to be constructed under this licence where driven or part-driven pile foundations are used. P '
Effects asa result 9f . Marine The transects monitored in the survey will be informed by the predictions for noise propagation within the Environmental Statement.
foundation installation (i.e., mammals
percussive piling) To increase the level of certainty in the piling duration
Monitoring the actual duration of piling activity during the installation of the turbine and substation foundations. The monitoring outputs will be fnsast:r:;t'iﬁgzxglggﬁ i(;tsiiﬁetsignmseﬁgsvgIg(ra]ntrtzelevel
provided to the MMO following the completion of the construction phase. . . P e
of effect associated with underwater noise impacts on
marine mammals.
Post-construction monitoring
Behavioural disturbance from |, . Monitoring as required under the Plan for Marine Mammal Monitoring. ,
foundation installation (i.e., mammals See Construction phase -

percussive piling)

see Construction phase

15
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4.7 Offshore Ornithology

4711 Table 4.6 —TFable4.6——provides information on the in-principle monitoring for offshore
ornithology during the pre- and post-construction phases.

471.2 A number of potential impacts on offshore ornithology, associated with the construction, operation and
decommissioning of Hornsea Three, have been identified (Volume 2, Chapter 5: Offshore Ornithology of
the Environmental Statement (Document A6.2.5)). The impacts identified for Hornsea Three alone are
predicted to have no more than a minor adverse effect on all receptors at a regional or national level.
Moderate adverse effects are predicted at a cumulative level for displacement and collision risk impacts
on a number of receptors including guillemot, gannet, lesser-black backed gull and great black-backed
aull.

4713  Areas of uncertainty identified within the assessments relate to flight heights, demographics and
proportion of SPA breeding birds at the Hornsea Three array area, foraging ranges, avoidance rates and
the consequence of displacement.

4714  Asite specific Ornithological Monitoring Plan (OMP) is to be developed, as described in Table 4.6
Fable-4.6—— with the aim of addressing key uncertainties where practicable.

4715  Itshould be noted that whilst monitoring is set out in a pre-, during and post-construction monitoring format
within this table, flexibility may be sought to ensure that the monitoring taken forward is done in the most
appropriate way. It therefore, may be de-coupled from the standard pre-, during and post construction
approach (and potentially be linked to wider strategic monitoring initiatives) if it is deemed (and agreed
with the MMO) that a more appropriate monitoring schedule is merited.

16
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turbines and other ancillary
structures during the
operational phase of the
development may result in
effective habitat loss and
reduction in survival or
fitness rates.

The impact of collisions with
rotating turbine blades may
result in direct mortality of
individuals.

including kittiwake,
gannet, razorbill,

guillemot and puffin.

The principle SPA
feature of concern
(linked to the key
species) is the
Flamborough and
Filey Coast pSPA.

Project Two monitoring and wider strategic work from the Applicant and ensure that any monitoring is
complementary to or repetitive of this.

The form and nature of the monitoring that is recommended within the OMP will be based on the final form of
the consent, the final project design, the current industry knowledge/knowledge gaps relevant to those effects
predicted for Hornsea Three (and the key receptors / risks as identified from a desk based review) at the time
of drafting the OMP. The OMP will be approved by the MMO in consultation with Natural England.

Strategic work may represent options such as a contribution to an industry wide study (i.e., via ORJIP), or a
contribution towards (for example) colony specific work being carried out by another party (i.e., not directly
related to Hornsea Three) the results of which will enhance the knowledge base for future development etc.

Any site-specific monitoring will focus on key species and seasons identified from a desk based review of the
Environmental Statement and RIAA.

To establish a baseline to test key predictions or address specific areas
of uncertainty relating to key receptors as identified in the Environmental
Statement and RIAA (and summarised within this IPMP).

Offshore Wiad Famn JanuaryNovember 20198
Table 4.6  In-principle monitoring - offshore ornithology
Potential Effect Receptor(s) Monitoring approach Monitoring objectives Links to other monitoring
Pre-construction monitoring
An Ornithological Monitoring Plan (OMP) will be developed. The options that are likely to be considered during

The impact of displacement the drafting of the OMP (post consent) will include site specific studies (including standardised pre-and post-
from ar?area aroSn q construction surveys), colony specific studies and or contributions to more industry wide strategic work.

Key bird species Furthermore, the approach to the Hornsea Three OMP will be cognisant of Hornsea Project One and Hornsea

Construction monitoring

N/A

Post-construction monitoring

Direct disturbance to birds
including displacement from
important foraging and
habitat

Key bird species
including kittiwake,
gannet, razorbill,

guillemot and puffin.

The principle SPA
feature of concern
(linked to the key
species) is the
Flamborough and
Filey Coast pSPA.

As per pre-construction.

To establish any significant change from baseline conditions to test key
predictions or address specific areas of uncertainty relating to key
receptors in the Environmental Statement and RIAA.
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4.8

4.8.1.1

4.8.1.2

Offshore Historic Environment

The need for and scope of monitoring associated with the historic environment will be set out within the
Written Scheme of Investigation (WSI). An Outline WSI has been submitted as part of the application for
Development Consent (A6.5.9.2). This document will be monitored and updated throughout the post-
consent process (in consultation with Historic England) to ensure that the scheme of investigation is
appropriate to the final project design and incorporates the results of pre-construction monitoring surveys
(such as the high resolution swath bathymetric pre-construction surveys). Prior to construction
commencing, the Outline WSI will be finalised and submitted to the MMO for approval, noting that this
document will then remain live and be updated by the undertaker (in consultation with the MMO) based
on outputs from any relevant site investigation works undertaken throughout the construction, operation
and decommissioning phases as appropriate.

Following further consultation with Historic England, the Applicant has made specific monitoring

commitments relating to monitoring the effectiveness of Archaeological Exclusion Zones (AEZs) following
construction activities. These are presented in Table 4.7.

18
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Table 4.7

In-principle monitoring — offshore archaeology

Pre-construction monitoring

Identification of
marine

archaeological
features

Marine

archaeological
features

Full coverage surveys of the seabed of the areas within which construction activity will take place. Survey
scopes and data will be reviewed by an accredited archaeologist. For geotechnical surveys, an
accrediated archaeologist will draft method statements in consultation with Historic England for
geoarchaeological assessment of geotechnical material.

Baseline identification of marine archaeological features to
inform the WSI and provide for the establishment of AEZs,

where required.

- See pre-construction geophysical
surveys undertaken for engineering
and marine process purposes in Table
4.1Table-4-4 and Table 4.2Table4.2

Construction monitoring

N/A

Post-construction monitoring

Impacts to
AEZs from

constructionyex

Marine

archaeological
features

Following review of construction activity data available from vessel tracking and/or any other appropriate
sources against the location of established AEZ’s, post construction bathymetric monitoring of AEZs
identified to be potentially impacted will be undertaken to ensure that there are no negative impacts to
AEZs from the construction programme in terms of jack-up footprints and scour. The data will be analysed
by an accredited archaeologist as defined in the WSI. The post-construction monitoring report is to be
submitted to the MMO for comment six (6) months after the completion of the geophysical survey.

To establish the effectiveness of any AEZ’s.

- See pre-construction geophysical
surveys undertaken for engineering
and marine process purposes in Table
4.1Table44 and Table 4.2Table-4-2.
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4.9
4911

4912

4.10
41011

410.1.2

Commercial Fisheries

Potential impacts on commercial fisheries interests through the construction, operation and maintenance,
and decommissioning of Hornsea Three are, for the majority of the effects identified, not predicted to be
significant in EIA terms, with the exception to this being disruption to the local UK potting fleet during the
construction and decommissioning phases. Mitigation applied comprises a commitment to disturbance
payments (where justifiable) following the procedures as outlined in the FLOWW guidance (2014 and
2015) wherever possible, and the development of a Fisheries Coexistence and Liaison Plan (Document
A8.10).) with such measures predicted to reduce the impact to an effect of minor significance (see Volume
2, Chapter 6, Commercial Fisheries of the Environmental Statement (Document A6.2.6)).

Given the lack of significant effects on commercial fisheries receptors no impact driven monitoring is
identified within the assessment (see Table 6.17, Volume 2, Chapter 6, Commercial Fisheries of the
Environmental Statement). Notwithstanding this, it is noted that a post construction survey will be
undertaken to identify and, where necessary, remove any construction related debris materials that may
present a risk to fishing activity (see Table 6.13, Volume 2, Chapter 6, Commercial Fisheries of the
Environmental Statement)The surveys that will inform this will comprise those post construction
geophysical engineering surveys identified in Table 4.1Fable-4-4 of this IPMP.

Shipping and Navigation

Table 4.8Fable-4-8 provides information on the in-principle monitoring for shipping and navigation during
the pre-construction, construction and post-construction phases.

A number of potential impacts on shipping and navigation have been identified as associated with the
construction, operation and maintenance, and decommissioning of Hornsea Three (Volume 2, Chapter
7, Shipping and Navigation of the Environmental Statement (Document A6.2.7)). As described within the
Environmental Statement all impacts identified can be reduced to as low as reasonably practicable
(ALARP) with the implementation of the additional mitigation measures and proposed monitoring, as
described in Table 4.8Table4-8.
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Table 4.8:

In-principle monitoring — shipping and navigation

Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other
monitoring

Pre-construction monitoring

To provide a baseline on bathymetry of areas within which construction activity will take place.
Results from the survey will be used to inform the cable specification and installation plan, which will in turn give

See pre-construction
geophysical surveys

Navigational risk Al marine High resolution bathymetric surveys as identified in Table 4.1Fable-4-1. due consideration Fo the identification of any cable protection which exc_eeds 5% of ngvigable dept.h (efergnced to undertaken for
traffic Chart Datum and, in the event that any area of cable protection exceeding 5% of navigable depth is identified, enaineeri ;
. . . o 2 gineering purposes in

details of any steps (to be determined following consultation with the Maritime and Coastguard Agency) to be Table 4 1T 1
taken to ensure existing and future safe navigation is not compromised. E— =

Construction monitoring

Displacement caused by All marine Vessel traffic monitoring by Automatic Identification System (AIS) for the duration of the To monitor any changes in vessel routes and validate associated predictions (including use of mitigations) in the

physical presence of iraffic construction period. A report will be submitted to the MMO and the MCA at the end of each Navigational Risk Assessment (NRA) and Volume 2, Chapter 7, Shipping and Navigation of the Environmental -

infrastructure

year of the construction period.

Statement the Environmental Statement.

Post-construction monitoring

Post construction geophysical surveys (see Table 4.1Fable-4-1) will be used to ensure cables or indeed other

See pre-construction
geophysical surveys

Navigational risk ﬁgfr;i::anne High resolution bathymetric surveys as identified in Table 4.1Table-4-1. exposed subsea elements are not left exposed and/or unmarked in order to, amongst other things; reduce undertaken for
shagging risk to anchors and fishing gear. engineering purposes in
Table 4.1Fable-4:1.
Displacement caused by . Vessel trafﬂc' mo nltqrmg by Automatic Identlflcgtlon SVSte”? with a for 28 days taking accpunt To monitor any changes in vessel routes and validate associated predictions (including use of mitigations) in the
physical presence of All marine seasonal variations in traffic pattems for a maximum duration of one year post construction. A NRA and the Volume 2, Chapter 7, Shipping and Navigation of the Environmental Statement the Environmental -
traffic report will be submitted to the MMO and the MCA at the end of the first year after construction ’ ’

infrastructure

is completed.

Statement
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1. Introduction

1.1

1.2

1.3

1.4

This document has been prepared in response to the Examining Authority’s Second Written
Questions (Q2.9.3). It sets out the framework of measures which the Applicant proposes to include
within the Public Rights of Way (PRoW) Management Plan to be provided as part of the final Code
of Construction Practice (CoCP) pursuant to Requirement 17 of the draft DCO as required by
paragraph 6.8.1.22 of the Outline CoCP (REP1-142). It focuses on the measures that will be
implemented at the Marriott's Way and the Peddars Way and Norfolk Coast Path.

The PRoW Management Plan that will be appended the final CoCP will be expanded to include all
routes used by Non-Motorised Users (NMUs) (i.e. pedestrians, cyclists and equestrians) that will be
crossed by the Hornsea Three onshore cable corridor. The Applicant has committed to cross some
NMU routes using Horizonatal Directiional Drilling (HDD). In other locations, the NMU routes will be
crossed by open cut trenching, or by the haul road only. The crossing technique for each NMU route
is shown on Volume 4, Annex 3.5: Onshore Crossing Schedule (REP3-012) and will be set out in
the PRoW Management Plan in the final CoCP.

The measures set out in this document for the Marriott's Way and the Peddars Way and Norfolk
Coast Path have been discussed with Norfolk County Council (NCC) at a meeting on 9 August 2018
and were provided to the North Norfolk Trails Partnership for feedback.

NCC have confirmed within the Statement of Common Ground submitted at Deadline 4, that the
proposals for the Norfolk Coast Path are considered acceptable in planning terms and that site-
specific management issues relating to the temporary diversion of the Peddars Way and Norfolk
Coast Path can be resolved through the preparation of a Public Right of Way Management Plan as
part of the final CoCP. No specific concerns have been raised by NCC in respect of the proposals
for the Marriott's Way.
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2.1

2.2

2.3

2.4

2.5

The Marriott’s Way

The Marriott's Way will be crossed by the Hornsea Three onshore cable corridor to the east of
Reepham using HDD, therefore the alignment and use of the route will not be affected at the crossing
location. However, to the north of Moor Farm, a construction access route will cross Marriott's Way,
using an existing farm track, at grade to access the onshore cable corridor to the south (up to a
separate HDD under a tributary of the River Wensum).

The Applicant is committed to implementing management measures to control the movement of
plant (including gates to halt construction traffic, signage and speed restrictions) and to ensure the
safety of those using the recreational route.

The Applicant is also committed to reinstating the surface of the Marriott's Way at this location to its
pre-existing condition following the completion of construction.

Where connecting footpaths (e.g. Reepham FP34 and FP18) run alongside the other proposed
construction access routes, the PRoW will be temporarily fenced to control the segregation of people
and plant. Reepham FP18 to the north will also be temporarily diverted and fenced within the onshore
cable corridor. Where appropriate, signage and traffic management measures (such as speed
restrictions) will be put in place.

The proposed temporary arrangements at the Marriott's Way during construction are shown on
Figure 2.1.
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3.1

3.2

3.3

3.4

3.5

3.6

The Peddars Way and Norfolk Coast Path

The Hornsea Three onshore cable corridor will cross the Peddars Way and Norfolk Coast Path by
either HDD or open cut trenching technology.

Under the HDD scenario, the Peddars Way and Norfolk Coast Path will remain on its existing
alignment for the duration of the landfall construction works.

Under the open cut trenching scenario, the Applicant is committed to maintaining public access along
the footpath route during construction by means of a temporary diversion, approximately 600 m in
length, along the existing tracks within the grounds of the Muckleburgh Collection located to the
immediate south. The route within the onshore cable corridor (as shown on Figure 3.1) is indicative
and may be altered due to technical or safety requirements or at the request ofthe landowner.

NCC have indicated a preference for keeping the diversion in place for the full duration of the open
cut landfall works (and surface reinstatement) to avoid regularly opening and closing of the route,
thus minimising confusion for users of the route. Landfall works are expected to have a full duration
of 36 months (across one or two phases). If the diversion remains in place only for periods when
open cut trenching is occurring, this would result in a closure of approximately one month on six
occasions which would be significantly less that keeping the diversion in place for the full duration of
the open cut landfall works. The duration of the diversion will be agreed with NCC and North Norfolk
District Council through the PRoW Management Plan as part of the final CoCP.

The Applicant is also committed to implementing management measures including speed
restrictions, passing points and fencing, and signage to guide walkers accessing the diversion from
the sections of the coastal path to the east and west, as well as from the beach.

Based on discussions with NCC, the PRoW Management Plan will also give due consideration to
the management of potential conflicts associated with those who may access the beach outside of
working hours, and the interface between the users of the route and the construction workforce.

4 Orsted
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1.1.1.2
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Introduction

Overview of the In-Principle Monitoring Plan (IPMP)

Hornsea Project Three Offshore Wind Farm (hereafter referred to as Hornsea Three) produced an ‘in
principle’ monitoring plan (IPMP) (Document A8.8) in order to agree the objectives of any monitoring
required by the deemed Marine Licences (dMLs) prior to the grant of consent as part of its application
submission. In doing so, it was the intention that this would enable all relevant parties to have clarity on
the rationale associated with relevant monitoring requirements and focus from the outset, and provide
greater certainty on the limitations and deliverability of any monitoring.

It was stated within the IPMP that it was the intention of Hornsea Three to consult on the IPMP with the
Marine Management Organisation (MMO), its scientific advisor (Cefas) and its statutory nature
conservation advisor (Natural England) prior to completion of the examination phase. This draft of the

IPMP (V32.0) has been prepared following receipt of the-Relevant-Representationscomments received
from the afore mentioned stakeholders since the submission of V2.0 at Deadline 1.

The IPMP sets out the in-principle monitoring proposals for the marine environment only encompassing
both generation' and transmission? assets. For the purposes of this IPMP, ‘offshore’ refers to the land and
seabed seaward of MHWS. Any reference to the Hornsea Three intertidal area shall mean the area
between mean low water springs (MLWS) and mean high water springs (MHWS). Matters relating to
onshore works are captured within Volume 4, Annex 5.1: Enhancement, Mitigation and Monitoring of the
Environmental Statement.

The primary aims of this document are to:

e |dentify relevant offshore monitoring as required by the conditions of the draft dMLs;

e  Establish the objectives of such monitoring; and

e  Set out the guiding principles and framework for delivering any monitoring measures as required by
the conditions contained within the draft dMLs.

Itis intended that this document will provide the basis for further discussions with the MMO and the relevant
statutory advisors to agree the exact detail (timings, methodologies, etc.) of any offshore monitoring that
is required by the conditions of the dMLs. It should be noted that the final detailed plans for monitoring
work will not be produced until closer to the time that the actual work will be undertaken (following final
scheme design). These in turn will be agreed with the MMO (as required by the conditions of the draft
dMLs) in consultation with their statutory advisors where necessary.

' The generating infrastructure i.e., wind turbine generators and associated foundations, array cables and if required accommodation

platforms.

1.2
1.2.1.1

1.21.2
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2.1
2.1.1.1

2.2
2.2.1.1

2212

Hornsea Three

Hornsea Three is a proposed offshore wind farm located in the southern North Sea, being developed by
Orsted Power UK Ltd (@rsted) and comprising up to 300 turbines and associated offshore and onshore
infrastructure. The Hornsea Three offshore cable corridor extends from the Norfolk coast, offshore in a
north-easterly direction to the western and southern boundary of the Hornsea Three array area and is
approximately 163 km in length.

The Hornsea Three array area (i.e. the area in which the turbines are located) is approximately 696 km?
and is located approximately 121 km northeast of the Norfolk coast and 160 km east of the Yorkshire
coast. The Hornsea Three array area lies to the east of Hornsea Project One and Hornsea Project Two.

A detailed description of the proposed development can be found in Volume 1, Chapter 3: Project
Description of the Environmental Statement (Document A6.1.3).

General principles and guidance

Guidance

There are a number of guidance documents and reviews to draw on when considering the overarching
principles in marine environmental monitoring. Of particular relevance to offshore wind farms is the recent
independent review of post-consent environmental monitoring data undertaken by Fugro EMU Ltd on
behalf of the MMO (MMO, 2014a) and the MMO’s subsequent recommendations (MMO, 2014b).

Mitigation

Itis important to note that Hornsea Three has sought to avoid or reduce the potential for significant impacts
as part of the iterative environmental impact assessment (EIA) process, through the commitment to
mitigation measures as part of the Project design (termed “measures adopted as part of Hornsea Three”).
These include mitigation measures embedded in the project design as well as additional mitigation
measures to be applied during construction, operation and decommissioning of Hornsea Three; further
details regarding these measures will be prepared in consultation with and for agreement from the MMO
in consultation with other bodies as deemed appropriate by the MMO.

Options for monitoring are appropriate to consider where it has not been agreed that there are no
significant residual impacts (following mitigation), or where there is significant uncertainty in the
assessment conclusions relating to a particularly sensitive feature that requires validation to ensure the
predictions are valid.

2 The electrical transmission infrastructure, i.e., export cables, interconnector cables, substations and if required booster station.
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The guiding principles which apply to the in-principle monitoring approaches outlined in this document are
as follows:

e  Paragraph 2.6.51 of the National Planning Statement for Renewable Energy Infrastructure (EN-3)
states that “monitoring is to measure and document the effects of the development. This enables an
assessment of the accuracy of the original predictions and may inform the scope of future
Environmental Impact Assessments (EIAs)”;

e  All consent conditions (including those for monitoring) should be “necessary, relevant to planning,
relevant to the permitted development, enforceable, precise and reasonable in all other respects”
(the “six tests” set out in paragraph 206 of the National Planning Policy Framework, Department for
Communities and Local Government, 2012);

e  Monitoring should have a clear purpose and be designed to provide answers to specific questions
where significant environmental impacts have been identified (Cefas, 2012; Glasson et al., 2011;
OSPAR, 2008). As such (and in- line with the MMO’s recommendations for targeted monitoring
(MMO, 2014)), monitoring proposals should have an identified frequency (and/ or duration) and
confirmed outputs, which provide statistically robust datasets designed to address the hypothesis
being tested;

e The presence of a significant impact identified in the EIA (whilst necessitating mitigation) should not,
in itself, necessarily lead to a requirement for monitoring. Monitoring should address significant
evidence gaps or uncertainty relevant to Hornsea Three, where it is realistic for those gaps to be
filled or uncertainty reduced significantly. Monitoring should also be targeted at those features
considered to be particularly sensitive to the impacts of the development, especially where these
features are of economic or environmental importance. MMO (2014) advise that the greatest focus
should be placed on impacts of concern for which the highest uncertainty remains. Such targeted
monitoring is more likely to answer key uncertainties than broad scale / generic monitoring
approaches;

e  Proposals for monitoring should be based, where relevant, on the best practice and outcomes of the
latest review of environmental data (i.e., best available evidence) associated with post-consent
monitoring of licence conditions of offshore wind farms (MMO, 2014);

e An iterative approach should be taken whereby the scope and design of any new monitoring work
should be based on a review of the findings of any preceding phases of monitoring or relevant survey
work, including surveys carried out in support of the EIA for Hornsea Three. It is acknowledged that
the MMO may require amendments to individual monitoring programmes if the evidence indicates
the existing monitoring programme is not fit for purpose and/or impacts are not as predicted;

3 Offshore Renewables Joint Industry Programme (ORJIP). ORJIP is a UK-wide collaborative programme of environmental research with
the aim of reducing consenting risks for offshore wind and marine energy projects. Currently there are two ORJIP streams: Offshore Wind
and Ocean Energy
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e  Where site specific monitoring is undertaken pre- and post-construction it may be relevant to consider
undertaking monitoring over non-consecutive years (for example post construction monitoring at
years one, three and five following completion, or years one, five and ten) to explore potential for
longer term trends; and

e  Under certain circumstances for addressing specific uncertainties it may be more appropriate to
adopt a strategic approach to the monitoring (for example the bird collision assessment work that
ORJIP3 is undertaking, or the consequence of harbour porpoise disturbance that DEPONS* is
addressing). Strategic work (potentially outwith the boundary of Hornsea Three) may be considered
where contributing to the answering of a broader question (that is still linked to the relevant Project
receptors) is likely to offer greater ability to address key questions than any site-specific monitoring
may achieve. Such strategic work may need to be de-coupled from any specific phase of the
development.

Both Natural England and the MMO raised comments on the existing monitoring proposals and also the
In-Principle Monitoring Plan within their Relevant Representations. A detailed response to these specific
points raised can be found in Annex 6 and 7 of the Applicant’s comments to Relevant Representations
submitted at Deadline I. The following provides a summary of those points raised and how the Applicant
has had due regard to them within this updated IPMP:

MMO

e 1.8,4.3,7.28&7.3: Detail and nature of benthic monitoring commitment; and
e  7.1:Request for nearshore monitoring of bathymetric conditions around areas where cable protection
is applied.

Natural England

e  5.8.1: Greater clarity within the IPMP is needed on the hypotheses to be answered by the monitoring;
e  A5: Detail and nature of benthic monitoring commitment; and
e AS8: Level of commitment to post consent monitoring.

4 DEPONS is a collaborative project between industry and academia to enhance the knowledge of the consequence of disturbance to
harbour porpoise when exposed to underwater noise.
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In Principle Proposals for Monitoring

Approach

The following sections set out the in-principle proposals for implementing the monitoring conditions for
Hornsea Three. The proposals have been grouped into the following topics:

e  Marine processes;

e  Benthic ecology;

e  Fish and shellfish ecology;

e  Marine mammals;

e  Ornithology;

e  Shipping and navigation; and
e Marine archaeology.

For each topic, a table is presented which details the potential effects and receptor(s) for which monitoring
is considered necessary, with links to the relevant dML conditions that set out monitoring requirements
and, where relevant, requirements for submission of related plans. For each topic, the tables are divided
into sections for pre-construction monitoring, construction monitoring, and post-construction monitoring.
At this stage, no monitoring approaches are outlined for the decommissioning phase.

This document outlines the rationale behind the proposed monitoring, with a view to reducing uncertainty
when drafting the final plans post grant of a Development Consent Order (DCO). Following the iterative
approach recommended in Section 2, it should be recognised that increased knowledge and
understanding based on survey outcomes may influence the design of subsequent monitoring work. The
focus, requirements and methodologies for future monitoring for Hornsea Three may therefore differ from
the outline approach presented in this document. Any such future modifications to monitoring approaches
will be the subject of ongoing consultation between the undertaker, the MMO and its statutory advisers.
The MMO has the ability to vary the dML conditions in this regard, in consultation with the Applicant.

Engineering and design related studies

It is important to note that in addition to environmental monitoring programmes as required under the
Conditions of the dMLs, a suite of monitoring activity will be carried out by the Applicant for engineering
and design purposes (some of which may be commercially sensitive). It may transpire that some of these
surveys may also be used to inform specific environmental monitoring requirements where relevant. An
indicative list of the engineering and design related studies that the Applicant considers likely (at this
stage) to be carried out during the construction, operation & maintenance and, decommissioning phases
are set outin Table 4.1Fable4-4.

Table 4.144 Indicative engineering and design studies.

Purpose

Detail

Link to environmental

monitoring

Pre-construction studies

Site investigation for final
scheme design and site
preparation

Geophysical and geotechnical surveys to inform aspects
including:

e Wind Turbine Generator (WTG) and Offshore Substation
(OSS) foundation design and siting;

e  Cable crossing design;

o Horizontal Directional Drill (HDD) design and siting;
e  (Cable design, burial and protection plans and siting;
e Scour protection requirements;

o Boulder clearance requirements;

e  Sandwave clearance requirements; and

o Initial unexploded ordnance (UXO) clearance
requirements.

Geophysical survey techniques may include use of high resolution
side scan sonar, multibeam echosounder, magnetometer, sub-
bottom profiler, and remotely operated vehicle (ROV).

Geotechnical survey techniques may include use of boreholes,
cone penetration tests (CPTs), vibrocores, acoustic corers and
grabs.

Survey extents will cover the areas within which construction
activity is proposed plus appropriate buffers to inform any
micrositing requirements.

Geophysical survey outputs
will inform the benthic and
archaeological monitoring.

Geotechnical survey outputs
will inform the archaeological
monitoring.

Meteorological studies

Studies required to inform final scheme design and operation
efficiency.

Equipment that may be deployed includes, meteorological masts,
fixed or floating LIDARSs, wave buoys, acoustic doppler current
profilers (ADCPs), tide gauges etc.

Note any equipment deployed during the construction phase may
be present through the construction and part of the operation
phase. This information is not repeated in the subsequent rows
within this table.

N/A

Construction studies

Footprint surveys

Studies required to ensure the safe placement of jack-up vessel
legs on the seabed during construction. Techniques may include:

Geophysical surveys using high resolution side scan sonar and
multibeam echosounder and ROV techniques.

May inform archaeological
monitoring?
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Link to environmental 4.3.1.2  Whilst marine processes can largely be considered as pathways, a small number of features have been
Purpose Detail e identified as potentially sensitive marine processes receptors. These are: the shoreline, offshore
sandbanks and the Flamborough Front. All assessments of potential impacts to the shoreline, offshore
sandbanks and the Flamborough Front result in effects of negligible or minor significance (Volume 2,
Survey extents will cover the areas within which construction Chabter 1: Marine P f the Envi tal Stat f). This is b for th t part. th
activity using jack-up vessels is proposed. apter 1: Marine Processes of the Environmental Statement). This is because for the most part, the
_ _ magnitude and nature of any impact from Hornsea Three is not expected to be measurable against the
Post construction studies range of natural variability.
Geophysical surveys (techniques as described under pre- ) ) o ) ] ) )
construction phase) to confirm: 43.1.3  Notwithstanding these findings from the EIA, the Applicant is cognisant of the concerns raised by the MMO

As-built surveys

e  (Cable burial depth;

e  Adequate protection of buried assets, foundations and
crossings; and

Geophysical survey outputs
may inform any post
construction benthic and

e Presence of any dropped objects. archaeological monitoring.

Survey extents will cover the areas within which construction
activity has taken place.

Operation & Maintenance phase studies

Asset protection studies

Periodic geophysical surveys to ensure that assets remain
suitably buried and or protected and where necessary, inform of
the need for any remedial measures (re-burial / further protection
etc).

Techniques will be as described under pre-construction phase.

Geophysical survey outputs
may inform any post
construction benthic and
archaeological monitoring.
The extent of surveys will be informed by the level of risks
associated with the buried and or protected assets as informed by
the as-built surveys.

Studies required to ensure the safe placement of jack-up vessel
legs on the seabed during any maintenance activity. Techniques

Footprint surveys will be as set out under the construction phase. N/A
Survey extents will cover the areas within which construction
activity using jack-up vessels is proposed.
4.3 Marine Processes

4311

Changes to marine processes have the potential to indirectly impact other environmental receptors. For
instance, the creation of sediment plumes (which is considered in Volume 2, Chapter 1: Marine Processes
of the Environmental Statement (Document A6.2.1)) may lead to settling of material onto benthic habitats.
Similarly, scour around Hornsea Three marine infrastructure may lead to a loss or modification of seabed
habitat. In addition to indirect changes, the presence of Hornsea Three marine infrastructure will lead to a
direct loss (or temporary/permanent change) of seabed habitat.

and Natural England within their Relevant Representations and has therefore made a number of marine
process monitoring commitments as detailed within Table 4.2Fable-4-2.
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Table 4.2:  In-principle monitoring — marine processes

Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Pre-construction monitoring

Nearshore changes in bathymetric
profile following application of cable
protection

Effects on sandwaves in designated
sites

Effects on seabed sediments in
designated sites following application
of cable protection

Seabed sediments

Annex | sandwave
features

A comprehensive geophysical survey (comprising a combination of multibeam echosounder and; high resolution side scan sonar
as described in Table 4.1Table-4-1) to encompass the areas within which construction activity is planned, both within the Hornsea
Three array area and along the Hornsea Three offshore cable corridor, up to MLWS.

The survey will be undertaken prior to commencement of construction (and therefore, seabed preparation works) to enable a
baseline to be established against which post-construction monitoring outlined below can be compared.

To establish a baseline for the post-construction
marine process monitoring.

See pre-construction
geophysical surveys
undertaken for engineering
purposes in Table 4.1Table4-4.

Construction monitoring

N/A

Post-construction monitoring

Effects on sandwave features in
designated sites

Sediments and
sandwaves,
comprising part of
the Annex |
sandbank features
of SACs

Geophysical surveys (comprising a combination of multibeam echosounder;- and high resolution side scan sonar, as described in
Table 4.1Fable-4:1) will be undertaken at a representative number of locations within the North Norfolk Sandbanks and Saturn Reef
(NNSSR) SAC and The Wash and North Norfolk Coast (WNNC) SAC where sandwave clearance activity has taken place. The
number of locations will be dependent on the amount of sandwave clearance activities undertaken within each designation and will
be discussed and agreed with MMO, in consultation with Natural England prior to the undertaking of the surveys. The scope of
surveys will be identical to pre-construction surveys to ensure a direct comparison between the pre-construction and post-
construction outputs can be made.

The first survey will be undertaken within one year following completion of cable installation works. The need for any further
monitoring surveys will be discussed with the MMO. Further monitoring of the sandwave recovery will be undertaken on a
timescale and frequency to be agreed with the MMO, up to a maximum of two additional surveys.

To test the prediction that sandwave features will
recover to a new equilibrium following pre-lay
clearance and cable installation works in
designated sites.

Benthic monitoring

Effects on bathymetric profile in
designated sites following application
of cable protection

Bathymetric profile
and seabed
sediments within
designated sites

Geophysical surveys (comprising a combination of multibeam echosounder and; high resolution side scan sonar, as described in
Table 4.1Fable-4:1) will be undertaken within the NNSSR SAC, the WNNC SAC and the Cromer Shoal Chalk Beds MCZ in the
areas immediately surrounding cable protection placement. The scope of surveys used will be like for like with the pre-construction
surveys to ensure a direct comparison between the pre-construction and post-construction outputs can be made.

The first survey will be undertaken within one year following completion of installation of cable protection. The need for any further
monitoring surveys will be discussed with the MMO. Where further surveys are required (up to a maximum of two), these should be
undertaken within a sufficient timeframe to allow for a morphological response to have occurred.

To test the prediction that there will be no
significant effects on sediment transport processes
in the vicinity of cable protection material following
installation of cable protection measures within
designated sites.

Benthic monitoring
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4.4 Benthic Ecology

4411 Table 4.3 provides information on the in-principle monitoring for benthic ecology during the pre-
construction, construction- and post-construction phases.

4412 ltis anticipated that methodologies for benthic ecology survey and monitoring will be required to follow
the guidelines set out in Cefas (2012) and Ware and Kenny (2011), being cognisant of the outcomes of
the post-consent monitoring review (MMO, 2014a and b). It is considered likely that the approach to
monitoring will comprise a combination of techniques including interpreted information from the
geophysical surveys undertaken for engineering purposes (see Table 4.1Fable-4-1) and ground-truthing
in the form of remote and or intrusive sampling.

4413 A number of potential impacts on benthic ecology, associated with the construction, operation and
maintenance, and decommissioning of Hornsea Three have been identified. These are related to
temporary habitat loss/disturbance from construction activity and installation of infrastructure and long-
term habitat loss of seabed habitat through the presence of foundations and scour protection. Temporary
and long-term habitat loss/disturbance was deemed to be of minor adverse significance to benthic
receptors in the Hornsea Three benthic ecology study area, with the proportion of habitat lost predicted to
be small in the context of available habitats in the southern North Sea benthic ecology study area.

4414  Whilst the impact assessment did not identify any significant adverse effects, it is recognised that certain
activities within key designated sites have been raised as points of concern by stakeholders through the
Evidence Plan process and within Relevant Representations. In addition to this it is also recognised that
there is a commitment (as an embedded measure) to avoid where possible, priority habitats (such as
biogenic and or geogenic reef). Therefore, the monitoring proposed is reflective of the concerns and
commitment made.
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Table 4.3:

In-principle monitoring - benthic ecology

Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Pre-construction monitoring

Direct and indirect impacts from construction activity on reef features

Reefs (i.e. biogenic and/or geogenic reef)

The benthic pre-construction monitoring for reefs will be primarily
delivered through the geophysical surveys described in Table 4.1Table
44 and Table 4.2Table-4:2 (which will comprise a combination of
multibeam echosounder, high resolution side scan sonar and seabed

imagery).

The coverage will comprise all areas within which construction activity
(including pre-construction works such as sandwave clearance and
disposal activity) is proposed within the Hornsea Three array area,
offshore cable corridor and adjacent temporary working area (to cover
direct effects) plus an appropriate buffer to encompass any potential
secondary impacts on known Annex | habitat features (as informed by
the predictions made in the ES and agreed with the MMO).

In the first instance, the pre-construction geophysical survey outputs will
be interpreted to identify any areas of potential reef features. Any
acoustic signatures synonymous with reef presence will be subject to
further ground-truthing through remote sampling techniques (e.g. drop
down video) to establish the presence or absence of any reef features,
and where present to determine their extent. This approach is
consistent with the relevant guidance documents (e.g. Limpenny et al.,
2010).

To identify (and confirm location, extent and
composition of) any reef features that may
develop within the areas within which
construction activity is planned plus an
appropriate buffer (to be agreed with the
MMO).

The monitoring will directly inform
discussions with the statutory consultees to
determine appropriate mitigation measures
to avoid direct impacts to Annex | reef
features, where possible. The mitigation
measures will be detailed within the Cable
Specification and Installation Plan.

The monitoring may also inform the
requirement for further post-construction
monitoring (of any features identified within
proximity to areas within which construction
activity is planned).

See  pre-construction  geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Table-4.1 and Table 4.2Table4-2.

Direct impacts from cable installation (including HDD operations) on
seabed sediments

Seabed sediments including sub-features
of Annex | habitat Sandbanks which are
slightly covered by sea water all of the
time and designated ecological features
of the Cromer Shoal Chalk Beds MCZ

A comprehensive geophysical survey (combination of multibeam
echosounder, high resolution side scan sonar and seabed imagery as
described in Table 4.1Fable-4-1 and Table 4.2Fable-4:2) to encompass
the areas within which construction activity is planned, both within the
Hornsea Three array area and along the Hornsea Three offshore cable
corridor, up to MLWS.

The survey will be undertaken prior to commencement of construction
(and therefore, seabed preparation works) to enable a baseline to be
established against which post-construction monitoring outlined below
can be compared.

To provide a baseline against which
predictions relating to recovery of the
seabed following cable installation, with
specific reference to the Annex | sandbank
features within NNSSR SAC and the
WNNC SAC (and relevant sub-features).

See  pre-construction  geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Fable-4:1 and Table 4.2Fable-4:2.

Construction monitoring

N/A

Post-construction monitoring
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Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Direct and indirect effects from construction activity on reef features

Reefs (i.e. biogenic and/or geogenic
reefs)

Benthic post-construction monitoring for reefs will be primarily delivered
through the geophysical surveys described in Table 4.1Fable4-4 and
Table 4.2Table-4-2 (which will comprise a combination of multibeam
echosounder, high resolution side scan sonar and seabed imagery).

The coverage of the monitoring will comprise any areas confirmed
during the pre-construction surveys as reef habitat (biogenic or
geogenic) within which construction activity occurs within the Hornsea
Three array area and offshore cable corridor (to cover direct effects)
plus an appropriate buffer (to be agreed with the MMO), and any areas
of reef identified within the secondary impact zone.

In the first instance, the post-construction geophysical survey outputs
will be interpreted to identify any areas of potential reef habitat. Any
acoustic signatures synonymous with reef presence will be subject to
further ground-truthing through remote sampling techniques (e.g. drop
down video) to establish whether the location, nature and/or extent of
reef features has changed following construction.

To determine any change in the location,
extent and/or composition of reef habitats
within the areas within which construction
activity is planned plus an appropriate
buffer (to be agreed with the MMO).

See post-construction geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Table4.1 and Table 4.2Fable 4.2

Effects on seabed sediments and benthic habitats as a result of cable
installation and Horizontal Directional Drilling (HDD)

Seabed sediments including sub-features
of Annex | habitat Sandbanks which are
slightly covered by sea water all of the
time and designated ecological features
of the Cromer Shoal Chalk Beds MCZ

Benthic post-construction monitoring of the impacts associated with
cable installation (including HDD exit pits) will be delivered through the
geophysical surveys comprising a combination of combination of
multibeam echosounder, high resolution side scan sonar and seabed
imagery as described in Table 4.1Fable4-4 and Table 4.2Fable4-2.
Post construction geophysical surveys (as described in Table 4.1Fable
44 will be undertaken at a representative number of locations within the
NNSSR SAC and the WNNC SAC Cromer Shoal Chalk Beds MCZ
where cable installation (including excavation of HDD exit pits) has
taken place. The need for any further monitoring surveys will be
discussed with the MMO and determined on the basis of the level of
recovery of sediments in the locations sampled, up to a maximum of two
additional surveys. The purpose being to establish any changes in the
topographic complexity of seabed features and or sediment composition
as a result of the cable burial and excavation of HDD exits pits. The
surveying and analysis techniques used will be like for like with the pre-
construction surveys to ensure a direct comparison between the pre-
construction and post-construction outputs can be made.

To validate predictions regarding the
recovery of the seabed sediments (and
therefore associated benthic communities)
associated with cable installation.

See  post-construction  geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Fable-4:1 and Table 4.2Fable-4:2
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Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Long term loss of seabed habitat within designated sites through presence
of cable and scour protection

Designated ecological features of the
North Norfolk Sandbanks and Saturn
Reef SAC, The Wash and North Norfolk
coast SAC and Cromer Shoal Chalk
Beds MCZ

Survey(s) to monitor a representative proportion of the Hornsea Three
offshore cable corridor within designated sites (i.e. North Norfolk
Sandbanks and Saturn Reef SAC, The Wash and North Norfolk coast
SAC and Cromer Shoal Chalk Beds MCZ) in areas where sensitive
cable protection material is deployed. These will primarily comprise of
seabed imagery surveys (e.g. Remote Operated Vehicle; ROV) to
determine the level of colonisation of cable protection and/or
accumulation of sediments on cable protection measures.

The number of sampling locations is to be confirmed post consent and
will be informed by the number of locations where cable protection is
deployed within each designated site. The aim of the surveys will be to
determine the success of sensitive cable protection measures within
designated sites by monitoring the behaviour/recovery of the sediments
associated with the cable protection over an agreed period of time and
by monitoring any recolonisation/recovery of the associated benthic
communities. The need for any further monitoring surveys will be
discussed with the MMO and determined on the basis of the level of
colonisation of cable protection and or accumulation of sediments on
cable protection, up to a maximum of two additional surveys. Full details
of the surveys will be agreed with the MMO in consultation with the
statutory consultees.

The results of post construction marine processes monitoring of cable
protection (i.e. geophysical survey, comprising a combination of
multibeam echosounder, high resolution side scan sonar and seabed
imagery as detailed in Table 4.2Fable-4:2) would also be used to inform
this monitoring, i.e. aiding to determine the level of sediment
accumulation on cable protection measures.

To monitor the effectiveness of sensitive
cable protection within designated sites.

See  post-construction  geophysical
surveys undertaken for engineering and
marine process purposes in Table
4.1Table-4.1 and Table 4.2Table-4.2
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4.5 Fish and Shellfish Ecology

4511 Characterisation of the baseline environment through both survey data from the former Hornsea Zone®
and a desk-based literature review found the species assemblage of the Hornsea Three fish and shellfish
study area to be typical for this region of the southern North Sea fish and shellfish study area (Section 3.3
of Volume 2, Chapter 3: Fish and Shellfish Ecology of the Environmental Statement (Document A6.2.3)).

4512  The impacts on fish and shellfish receptors from all stages of Hornsea Three were assessed, including
impacts from habitat loss, underwater noise, increased SSC and deposition, sediment contaminants and
pollution events, and electro-magnetic fields (EMF). Throughout the construction, operation and
decommissioning phases, all impacts were found to have either negligible, minor adverse or minor
beneficial effects on fish or shellfish receptors within the Hornsea Three fish and shellfish study area (i.e.
not significant in EIA terms). Underwater noise from construction activities such as pile driving was not
predicted to overlap with key fish spawning habitats within the southern North Sea fish and shellfish study
area. No barrier effects were predicted on migratory fish species listed as features of SACs/SCls in the
southern North Sea fish and shellfish study area, including the Humber Estuary SAC (Section 3.11 of
Volume 2, Chapter 3: Fish and Shellfish Ecology of the Environmental Statement).

4513  Herring are known to have important spawning habitats in the southern North Sea, though the highest
intensity spawning grounds for this species are located to the west of the former Hornsea Zone, off
Flamborough Head, approximately 80 km to the west of the Hornsea Three array area. The Hornsea
Three array area is noted as being “low intensity” for sandeel spawning.

4.5.1.4  Given the lack of potential for significant effects or overlap with key active demersal spawning grounds,
and in keeping with the guiding principles of monitoring as set out in Section 2 of this document, no site
specific monitoring of fish resource is proposed.

451.5 Notwithstanding these findings from the EIA, the Applicant is cognisant of the concerns raised by the MMO
within Relevant Representations and Written Representations and has therefore made monitoring
commitments with respect to effects on “preferred sandeel habitats” along parts of the Hornsea Three
offshore cable corridor. These are detailed within Table 4.4Table-4-4.

5 The Hornsea Zone was one of nine offshore wind generation zones around the UK coast identified by The Crown Estate (TCE) during its agreements, Agreement for Leases (AfLs), were agreed with The Crown Estate for Hornsea Project One, Hornsea Project Two, Hornsea
third round of offshore wind licensing. In March 2016, the Hornsea Zone Development Agreement was terminated and project specific Three and Hornsea Project Four. The Hornsea Zone has therefore been dissolved and is now referred to as the former Hornsea Zone.

10
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Table 4.4:

In-principle monitoring - fish ecology

Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other monitoring

Pre-construction monitoring

Direct impacts from construction activity on preferred sandeel habitat

Preferred sandeel habitat

A comprehensive geophysical survey (comprising a
combination of multibeam echosounder and, high
resolution side scan sonar, as described in Table
4.1Table44 and Table 4.2Table-4-2) to encompass
the areas within which construction activity is
planned along the Hornsea Three offshore cable

To establish a baseline profile of seabed
sediments in the parts of the offshore cable
corridor identified by Hornsea Three sampling
as “preferred sandeel habitat” (see Figure 3.23

corridor, up to MLWS.

The survey will be undertaken prior to
commencement of construction (and therefore,
seabed preparation works) to enable a baseline to
be established against which post-construction
sandwave clearance monitoring outlined below can

be compared.

of Volume 5, Annex 3.1: Fish and Shellfish
Ecology Technical Report of the Environmental
Statement) where sandwave clearance activity
is proposed in these areas.

See  pre-construction  geophysical
surveys undertaken for engineering and
marine processes purposes in Table
41Fable—4:4 and Table 4.2Table
4.2 Table 4.1 and .Table 4.1 and .Table
41and.

Construction monitoring

N/A

Post-construction monitoring

Direct impacts from construction activity on petentiat-preferred sandeel
habitat

PotentialPreferred sandeel habitat

Geophysical surveys (comprising a combination of
multibeam echosounder and high resolution side
scan sonar, as described in Table 4.1Fable-4:-+ and
Table 4.2Table-4.2) will be undertaken at a
representative number of locations within the
preferred sandeel habitat along the offshore cable
corridor (i.e. coinciding with the NNSSR SAC),
where sandwave clearance activity has taken place.

Sandwaves were selected as these represent the
most suitable habitat for sandeels along the
offshore cable corridor and would represent the
greatest impact (i.e. in terms of the width of
disturbance) on sandeel habitats.

The number of locations will be dependent on the
amount of sandwave clearance activities
undertaken in these areas and will be discussed
and agreed with MMO prior to the undertaking of
the surveys. The scope of surveys will be identical
to pre-construction surveys to ensure a direct
comparison between the pre-construction and post-
construction outputs can be made.

The first survey will be undertaken within one year
following completion of cable installation works.
The need for any further monitoring surveys will be
discussed with the MMO (see Table 4.2Fable-4.2).
Further monitoring of the sandwave recovery will be
undertaken on a timescale and frequency to be

To determine any change in the composition of
the parts of the offshore cable corridor
identified by Hornsea Three sampling as
“oreferred sandeel habitat” and monitor its
recovery following the completion of sandwave
clearance.

See post-construction geophysical
surveys undertaken for engineering and
marine processes purposes in Table
4.1Table4-1 and Table 4.2Fable
42Table 4.1 and Table 4.1 and Table
4.1 and

11
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agreed with the MMO, up to a maximum of two

additional surveys.

12
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4.6
46.1.1

46.1.2

Marine Mammals

Underwater noise from foundation piling within the Hornsea Three array area has the potential to cause
injury or disturbance to marine mammals. Marine mammals use sound for foraging, orientation,
communication, navigation, echolocation of prey and predator avoidance, and are therefore potentially
susceptible to elevated levels of anthropogenic sound that may impair auditory cues or disrupt normal
behaviour (Richardson et al., 1995). The key marine mammal species across the Hornsea Three Order
limits are considered to be harbour porpoise, white-beaked dolphin, minke whale, grey seal and harbour
seal. Appropriate embedded measures have been committed to as part of the project design to prevent
significant impact for injurious and lethal effects (through the Marine Mammal Mitigation Protocol
(MMMP)). Key components of the impact assessment for underwater noise effects on marine mammals
are considered to be:

e The conclusion of a potential short term moderate impact on harbour porpoise as a result of
cumulative piling activity; with the key uncertainty associated with this prediction relating to the
consequence of disturbance; and

e The assumptions made in relation to the duration of piling activity under the realistic maximum
design scenario. These assumptions directly influence the level of exposure to underwater noise
that marine mammal receptors are assumed to receive, and therefore, they have a material bearing
on the conclusions drawn within the assessment.

As identified above, a MMMP will be submitted to the MMO for approval in advance of works commencing
and the approved MMMP will be implemented during construction. The MMMP will detail mitigation
measures which may include soft-start to piling, identification of a Marine Mammal Mitigation Zone
(MMM2Z) and/or detailed methods to be employed within the MMMZ. The MMMP will set out the mitigation
necessary to ensure that the potential for lethal and or injurious effects are appropriately mitigated prior
to the commencement of piling. This may include forms of monitoring such as the use of visual or passive
acoustic techniques. Any such monitoring carried out under the MMMP is not formal monitoring in the
context of addressing key uncertainties and or validating key impact predictions, but rather it is monitoring
as part of a mitigation package. Nonetheless it has been included within this IPMP document for
completeness.

4.6.1.3

13
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Table 4.5 Fable-4-5 provides information on the in-principle monitoring for marine mammals during the
pre-construction, construction and post-construction phases, noting that the precise form of any future
monitoring for marine mammals will be set out within a Plan for Marine Mammal Monitoring®, which will
be approved by the MMO prior to the commencement of offshore works. Table 4.5 provides information
on the in-principle monitoring for marine mammals during the pre-construction, construction and post-
construction phases, noting that the precise form of any future monitoring for marine mammals will be set
out within a Plan for Marine Mammal Monitoring, which will be approved by the MMO prior to the
commence of offshore works. It is important to note that the monitoring is set out in a pre-, during and
post construction format within this document to align with the manner in which conditions are captured
within the dMLs only. It is not necessarily the case that monitoring will take place in such a structured
format. For example, if it is determined during the development of the Plan for Marine Mammal Monitoring
that contribution to a strategic study forms the most appropriate means of monitoring then the timing of
this contribution may not directly link to a particular phase of the development.

& Note the Plan for Marine Mammal Monitoring is not to be confused with the MMMP which is the protocol for mitigation applied to ensure
significant adverse effects will not occur to marine mammals.

14
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Table 4.5:  In-principle monitoring - marine mammals

Links to other

Potential Effect Receptor(s) Monitoring approach Monitoring objectives o
monitoring
Pre-construction monitoring
Monitoring as required under the Plan for Marine Mammal Monitoring.
. . The key uncertainty relates to the population level consequence of disturbance when considering cumulative level disturbance. It is well Specific objectives of any such monitoring would be to
Behavioural disturbance from |, . established that addressing such a high level uncertainty is best achieved through industry wide studies / initiatives that have the ability to tackle help reduce the uncertainty relating to the
foundatpn |n.s.tallat|on (ie., mammals these population level cumulative concerns. It is therefore, likely that a commitment to contribute to any such industry wide studies would be the consequence of disturbance from piled foundation -
percussive piling) most pragmatic approach to monitoring for this topic. However, whilst it is recognised that monitoring at the individual project level is too small installation, particularly at a cumulative level.
scale to address such population scale cumulative level uncertainty, consideration will be given to site-specific monitoring based on where it is '
established that there is a specific information gap within a wider strategic study that could be meaningfully filled at the individual project level.
Construction monitoring
In the circumstance that visual and or acoustic
Lethal and injurious effects as . o . o . o . o methods are used, the objectives will be to survey for
a result of foundation Marine Marine mammgl monltgrmg to mform mitigation as reqwred.under the MI\/IMP. If mpmtonpg forms part of the MMMP then it may comprise either the presence of marine mammals to ensure they are )
installation (i.e., percussive mammals (or a combination of) visual observation or acoustic monitoring. Note that if alternative options are adopted (such as through the use of ADDs) then | not within the relevant impact zone prior to the onset of
piling) this monitoring may not be required. piling and inform the implementation of appropriate
mitigation actions.
Monitoring to validate the underwater noise modelling that underpins the impact assessment. Menitering-will-enly-be-underiakenif-itisnetpossible
Unless the MMO agrees otherwise in writing, measurements of noise generated by the installation of the first four foundations of each discrete ;Ee\;adft?gi thrzgigltis;nzr?npazgeait;otnh:néjssource level -
foundation type to be constructed under this licence where driven or part-driven pile foundations are used. P '
Effects asa result 9f . Marine The transects monitored in the survey will be informed by the predictions for noise propagation within the Environmental Statement.
foundation installation (i.e., mammals
percussive piling) To increase the level of certainty in the piling duration
Monitoring the actual duration of piling activity during the installation of the turbine and substation foundations. The monitoring outputs will be fnsast:r:;t'iﬁgzxglggﬁ i(;tsiiﬁetsignmseﬁgsvgIg(ra]ntrtzelevel
provided to the MMO following the completion of the construction phase. . . P e
of effect associated with underwater noise impacts on
marine mammals.
Post-construction monitoring
Behavioural disturbance from |, . Monitoring as required under the Plan for Marine Mammal Monitoring. ,
foundation installation (i.e., mammals See Construction phase -

percussive piling)

see Construction phase
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4.7 Offshore Ornithology

4711 Table 4.6 —TFable4.6——provides information on the in-principle monitoring for offshore
ornithology during the pre- and post-construction phases.

471.2 A number of potential impacts on offshore ornithology, associated with the construction, operation and
decommissioning of Hornsea Three, have been identified (Volume 2, Chapter 5: Offshore Ornithology of
the Environmental Statement (Document A6.2.5)). The impacts identified for Hornsea Three alone are
predicted to have no more than a minor adverse effect on all receptors at a regional or national level.
Moderate adverse effects are predicted at a cumulative level for displacement and collision risk impacts
on a number of receptors including guillemot, gannet, lesser-black backed gull and great black-backed
aull.

4713  Areas of uncertainty identified within the assessments relate to flight heights, demographics and
proportion of SPA breeding birds at the Hornsea Three array area, foraging ranges, avoidance rates and
the consequence of displacement.

4714  Asite specific Ornithological Monitoring Plan (OMP) is to be developed, as described in Table 4.6
Fable-4.6—— with the aim of addressing key uncertainties where practicable.

4715  Itshould be noted that whilst monitoring is set out in a pre-, during and post-construction monitoring format
within this table, flexibility may be sought to ensure that the monitoring taken forward is done in the most
appropriate way. It therefore, may be de-coupled from the standard pre-, during and post construction
approach (and potentially be linked to wider strategic monitoring initiatives) if it is deemed (and agreed
with the MMO) that a more appropriate monitoring schedule is merited.
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turbines and other ancillary
structures during the
operational phase of the
development may result in
effective habitat loss and
reduction in survival or
fitness rates.

The impact of collisions with
rotating turbine blades may
result in direct mortality of
individuals.

including kittiwake,
gannet, razorbill,

guillemot and puffin.

The principle SPA
feature of concern
(linked to the key
species) is the
Flamborough and
Filey Coast pSPA.

Project Two monitoring and wider strategic work from the Applicant and ensure that any monitoring is
complementary to or repetitive of this.

The form and nature of the monitoring that is recommended within the OMP will be based on the final form of
the consent, the final project design, the current industry knowledge/knowledge gaps relevant to those effects
predicted for Hornsea Three (and the key receptors / risks as identified from a desk based review) at the time
of drafting the OMP. The OMP will be approved by the MMO in consultation with Natural England.

Strategic work may represent options such as a contribution to an industry wide study (i.e., via ORJIP), or a
contribution towards (for example) colony specific work being carried out by another party (i.e., not directly
related to Hornsea Three) the results of which will enhance the knowledge base for future development etc.

Any site-specific monitoring will focus on key species and seasons identified from a desk based review of the
Environmental Statement and RIAA.

To establish a baseline to test key predictions or address specific areas
of uncertainty relating to key receptors as identified in the Environmental
Statement and RIAA (and summarised within this IPMP).

Offshore Wiad Famn JanuaryNovember 20198
Table 4.6  In-principle monitoring - offshore ornithology
Potential Effect Receptor(s) Monitoring approach Monitoring objectives Links to other monitoring
Pre-construction monitoring
An Ornithological Monitoring Plan (OMP) will be developed. The options that are likely to be considered during

The impact of displacement the drafting of the OMP (post consent) will include site specific studies (including standardised pre-and post-
from ar?area aroSn q construction surveys), colony specific studies and or contributions to more industry wide strategic work.

Key bird species Furthermore, the approach to the Hornsea Three OMP will be cognisant of Hornsea Project One and Hornsea

Construction monitoring

N/A

Post-construction monitoring

Direct disturbance to birds
including displacement from
important foraging and
habitat

Key bird species
including kittiwake,
gannet, razorbill,

guillemot and puffin.

The principle SPA
feature of concern
(linked to the key
species) is the
Flamborough and
Filey Coast pSPA.

As per pre-construction.

To establish any significant change from baseline conditions to test key
predictions or address specific areas of uncertainty relating to key
receptors in the Environmental Statement and RIAA.
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4.8

4.8.1.1

4.8.1.2

Offshore Historic Environment

The need for and scope of monitoring associated with the historic environment will be set out within the
Written Scheme of Investigation (WSI). An Outline WSI has been submitted as part of the application for
Development Consent (A6.5.9.2). This document will be monitored and updated throughout the post-
consent process (in consultation with Historic England) to ensure that the scheme of investigation is
appropriate to the final project design and incorporates the results of pre-construction monitoring surveys
(such as the high resolution swath bathymetric pre-construction surveys). Prior to construction
commencing, the Outline WSI will be finalised and submitted to the MMO for approval, noting that this
document will then remain live and be updated by the undertaker (in consultation with the MMO) based
on outputs from any relevant site investigation works undertaken throughout the construction, operation
and decommissioning phases as appropriate.

Following further consultation with Historic England, the Applicant has made specific monitoring

commitments relating to monitoring the effectiveness of Archaeological Exclusion Zones (AEZs) following
construction activities. These are presented in Table 4.7.
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Table 4.7

In-principle monitoring — offshore archaeology

Pre-construction monitoring

Identification of
marine

archaeological
features

Marine

archaeological
features

Full coverage surveys of the seabed of the areas within which construction activity will take place. Survey
scopes and data will be reviewed by an accredited archaeologist. For geotechnical surveys, an
accrediated archaeologist will draft method statements in consultation with Historic England for
geoarchaeological assessment of geotechnical material.

Baseline identification of marine archaeological features to
inform the WSI and provide for the establishment of AEZs,

where required.

- See pre-construction geophysical
surveys undertaken for engineering
and marine process purposes in Table
4.1Table-4-4 and Table 4.2Table4.2

Construction monitoring

N/A

Post-construction monitoring

Impacts to
AEZs from

constructionyex

Marine

archaeological
features

Following review of construction activity data available from vessel tracking and/or any other appropriate
sources against the location of established AEZ’s, post construction bathymetric monitoring of AEZs
identified to be potentially impacted will be undertaken to ensure that there are no negative impacts to
AEZs from the construction programme in terms of jack-up footprints and scour. The data will be analysed
by an accredited archaeologist as defined in the WSI. The post-construction monitoring report is to be
submitted to the MMO for comment six (6) months after the completion of the geophysical survey.

To establish the effectiveness of any AEZ’s.

- See pre-construction geophysical
surveys undertaken for engineering
and marine process purposes in Table
4.1Table44 and Table 4.2Table-4-2.
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4.9
4911

4912

4.10
41011

410.1.2

Commercial Fisheries

Potential impacts on commercial fisheries interests through the construction, operation and maintenance,
and decommissioning of Hornsea Three are, for the majority of the effects identified, not predicted to be
significant in EIA terms, with the exception to this being disruption to the local UK potting fleet during the
construction and decommissioning phases. Mitigation applied comprises a commitment to disturbance
payments (where justifiable) following the procedures as outlined in the FLOWW guidance (2014 and
2015) wherever possible, and the development of a Fisheries Coexistence and Liaison Plan (Document
A8.10).) with such measures predicted to reduce the impact to an effect of minor significance (see Volume
2, Chapter 6, Commercial Fisheries of the Environmental Statement (Document A6.2.6)).

Given the lack of significant effects on commercial fisheries receptors no impact driven monitoring is
identified within the assessment (see Table 6.17, Volume 2, Chapter 6, Commercial Fisheries of the
Environmental Statement). Notwithstanding this, it is noted that a post construction survey will be
undertaken to identify and, where necessary, remove any construction related debris materials that may
present a risk to fishing activity (see Table 6.13, Volume 2, Chapter 6, Commercial Fisheries of the
Environmental Statement)The surveys that will inform this will comprise those post construction
geophysical engineering surveys identified in Table 4.1Fable-4-4 of this IPMP.

Shipping and Navigation

Table 4.8Fable-4-8 provides information on the in-principle monitoring for shipping and navigation during
the pre-construction, construction and post-construction phases.

A number of potential impacts on shipping and navigation have been identified as associated with the
construction, operation and maintenance, and decommissioning of Hornsea Three (Volume 2, Chapter
7, Shipping and Navigation of the Environmental Statement (Document A6.2.7)). As described within the
Environmental Statement all impacts identified can be reduced to as low as reasonably practicable
(ALARP) with the implementation of the additional mitigation measures and proposed monitoring, as
described in Table 4.8Table4-8.
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Table 4.8:

In-principle monitoring — shipping and navigation

Potential Effect

Receptor(s)

Monitoring approach

Monitoring objectives

Links to other
monitoring

Pre-construction monitoring

To provide a baseline on bathymetry of areas within which construction activity will take place.
Results from the survey will be used to inform the cable specification and installation plan, which will in turn give

See pre-construction
geophysical surveys

Navigational risk Al marine High resolution bathymetric surveys as identified in Table 4.1Fable-4-1. due consideration Fo the identification of any cable protection which exc_eeds 5% of ngvigable dept.h (efergnced to undertaken for
traffic Chart Datum and, in the event that any area of cable protection exceeding 5% of navigable depth is identified, enaineeri ;
. . . o 2 gineering purposes in

details of any steps (to be determined following consultation with the Maritime and Coastguard Agency) to be Table 4 1T 1
taken to ensure existing and future safe navigation is not compromised. E— =

Construction monitoring

Displacement caused by All marine Vessel traffic monitoring by Automatic Identification System (AIS) for the duration of the To monitor any changes in vessel routes and validate associated predictions (including use of mitigations) in the

physical presence of iraffic construction period. A report will be submitted to the MMO and the MCA at the end of each Navigational Risk Assessment (NRA) and Volume 2, Chapter 7, Shipping and Navigation of the Environmental -

infrastructure

year of the construction period.

Statement the Environmental Statement.

Post-construction monitoring

Post construction geophysical surveys (see Table 4.1Fable-4-1) will be used to ensure cables or indeed other

See pre-construction
geophysical surveys

Navigational risk ﬁgfr;i::anne High resolution bathymetric surveys as identified in Table 4.1Table-4-1. exposed subsea elements are not left exposed and/or unmarked in order to, amongst other things; reduce undertaken for
shagging risk to anchors and fishing gear. engineering purposes in
Table 4.1Fable-4:1.
Displacement caused by . Vessel trafﬂc' mo nltqrmg by Automatic Identlflcgtlon SVSte”? with a for 28 days taking accpunt To monitor any changes in vessel routes and validate associated predictions (including use of mitigations) in the
physical presence of All marine seasonal variations in traffic pattems for a maximum duration of one year post construction. A NRA and the Volume 2, Chapter 7, Shipping and Navigation of the Environmental Statement the Environmental -
traffic report will be submitted to the MMO and the MCA at the end of the first year after construction ’ ’

infrastructure

is completed.

Statement
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