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Background & History - Why the need for a Masterplan?
The village of Fairbourne is located at the coast within Cardigan Bay,
West of Wales, at the mouth of the Mawddach Estuary (Figure 0-1).
The village developed over the last 100 years, over the low lying
coastal plain, extending out from the southern side of the estuary.
Along the open coast, the land is protected by a natural shingle bank,
which has been reinforced with a crest wall to protect the village
from the sea. The village is protected from flooding from within the
estuary by a tidal embankment that was strengthened in 2013.
Bounded by the main West Coast railway line to the south and east,
the village comprises some 400 properties, with a community of
some 800 residents; a population that can increase to 3000 over the
summer months with the influx of visitors . Although protected to a
good standard against flooding at present, with climate change; with
increasing sea level rise and increasing intensity of rainfall events,
the village becomes increasingly vulnerable in to the future.

Figure 0-1 Location Plan

These issues were considered during the development of the West
of Wales Shoreline Management Plan (SMP2). The SMP2 concluded
that as the risks increase, it would become increasingly difficult to
maintain the defences to the village in a sustainable and secure
manner, both in practical terms and from the point of view of the
costs required.
Upon adoption of the Shoreline Management Plan (2013), Gwynedd
Council established a project board to examine in detail the
implications of the SMP2 findings. Fairbourne Moving Forward (FMF)
was established in 2013. Fairbourne Moving Forward is a multiagency project that addresses the complex issues identified, drawing
upon expertise and knowledge from a range of organisations and the
local community.
Initially the main role of FMF has been:
`` To re-examine the findings of the SMP2 from a technical
perspective, supported by monitoring set up as part of the
project, allowing the development of a more detailed picture of
how risk and the need for risk management might change over
time;
`` To develop a better understanding of the social and legal issues
associated with adaptation; and
`` To support the community through this process, including the
development of both community led initiatives and emergency
planning response.

The management and co-ordination approach and the support
groups established by FMF are summarised in Figure 0-2 and Box 1.
``
``
``
``
``

Social and Economic Group
Technical Group
Education & Engagement Group
Infrastructure Group
Multi Agency Major Incidents Response Group

Box 1 - Fairbourne Moving Forward Support Groups

Moving forward from this, there has been the need for FMF to
consider how adaptation can happen in practice.
At the time of developing the SMP2, it was recognised that there
were important areas of uncertainty, not least in terms of timescales
as to when it might no longer be possible to maintain defences
to the village. Through the work undertaken as part of FMF, it
is concluded that the project needs to be working to a planning
horizon of around 40 years. This is taken from a base date of
2014. By year 2054, therefore, we need to be in a position where
there is no longer a need to provide flood and coastal erosion risk
management measures. This forms the basis of the Masterplan – to
decommission the village by 2054.
This Coastal Adaptation Masterplan (The Masterplan) aims to map
out the management processes of decommissioning and adaptation
in response to the changing risk at Fairbourne. The Masterplan
considers the complex combination of decisions (Figure 0-3) covering
aspects of on-going flood risk management, alongside decisions
needing to be made on infrastructure, social adaptation and the
natural environment. It explains the processes, decisions and the
actions that are needed as we progress through to the planning
horizon (2054) and then beyond, considering what opportunities
may exist in the future. The approach sets out a timeline for
implementation, providing greater certainty for individuals and
organisations involved with the process, while recognising that as the
Masterplan develops and is implemented, further information may
create different opportunities. The Masterplan remains a dynamic
on-going process.

Figure 0-2 Proposed Management & Project Co-ordination set out by Fairbourne Moving
Forward
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Background & History – Why the need for a Masterplan?

Figure 0-3 The decision-making process adopted within the Masterplan

Contents and Guide to this Document
This document aims to explain the issues driving the need for
change, setting out the structure for managing this process through
The Masterplan. This is an essential part of the process in providing
people and organisations greater confidence and understanding of
timescales for change, the key decisions that will need to be made
and how individuals, the community and other bodies will need to
respond and be involved.
Alongside this, and fundamental to a successful outcome, is the
recognition that the process will require significant effort and
support. Climate change is happening and will, increasingly, have
a major impact and influence on the way in which we manage the
coast, respond to the risks of flooding and coastal change and how
we use the coastal area in the future. In this respect Fairbourne is not
unique; there are several areas within Gwynedd, around the coast
of Wales and more broadly across the UK, where different aspects of
adaptation are now coming to the fore (Box 2). However, Fairbourne
does raise difficult issues that must be addressed now and, as such,
these issues are immediate and serious.

UK Climate Change Risk Assessment 2017: Evidence Report PB6:
Risks to the viability of coastal communities from sea-level rise
Sea-level rise will increase the risks of coastal flooding and
potentially the viability of some coastal communities in the
future. Due to the long time frames required for investment, the
social and economic impacts of sea-level rise are already apparent
in some locations. Communities are at risk of economic blight
in the absence of plans to manage coastal change, including the
effects of coastal flooding and coastal erosion.
Box 2 UK Climate Change Risk Assessment 2017: Evidence Report

Background

Part 1

Why is Fairbourne different from many other situations at present?
`` Fairbourne village has been developed over a low lying area at
the mouth of the estuary, backed by steeply rising land; there is
no opportunity for roll back of the community, with little or no
opportunity for local protection to property or partial set back of
defences; there is little scope for more traditional approaches to
adaptation.
`` There is an immediate risk that must be managed, resulting
from a combination of risks, including coastal change and coastal
flooding, tidal and fluvial risk, surface and ground water.
Why do we need to address these issues now?
`` The scale of change – The risk affects the whole community. At
present any failure in the defences could result in total inundation
of the village, with substantial risk to life and major economic
damages.
`` Much of the village is built to land below the level of a 1 in 1 year
tidal event. In the future much of the area would be below normal
tidal levels. There is a continuing need to manage the present risk
and a need to adapt to future risk.
Building on progress to date
`` The fact that the issues have been raised now and are being
address now – allows time to mitigate many of the issues;
`` The level of involvement achieved through the community and
the support provided by Gwynedd Council and Welsh Government
– sets a strong foundation for the future management;
`` The broad based approach being taken, with a multi-agency
project taking an integrated approach to flood risk management
alongside consideration of social and economic impacts –
establishes a co-ordinated approach; and
`` Recognising that this is a long term process, rather than a
single action – this process will require continued support and
investment.
This document describes these risks in more detail and sets out and
provides the justification for continued support.

Part 2

Part 3

Document Structure
Part 1 of the document sets out the strategic context, explaining the
case for change in the context of the core principles and objectives
and explaining the risks and potential opportunities. This is set out in
the following sections:
`` The Challenge – Project Core Principles and Project Objectives,
building from the broader scale Plans, Strategies and Policies;
`` Sources of Flooding – Providing an explanation of the current
and future flood risk, developing from the current management
arrangements to explain how future risks will need to be
managed;
`` What is at Risk? – The possible issues caused by the increased
risk; and
`` What are the Opportunities? – What are the opportunities that
need to be considered when planning for decommissioning.
Part 2 considers the benefits achieved through the project and
continued support or investment in to the project. As part of this, it is
necessary to consider what alternative approaches could be taken in
terms of flood and coastal erosion risk management, whilst keeping
in line with the strategic principles for management; how broader
social and economic issues are addressed alongside opportunities for
social and environmental enhancement. This chapter considers:
`` The possible Management Approaches;
`` Assesses these approaches against success criteria; and
`` Establishes a Preferred Way Forward.
Part 3 develops from the preferred way forward. This part of
the document develops in outline, the management process of
implementation of the Masterplan. This is developed for both the
Flood Risk Management and the Management of Adaptation and
Social Support forming the two parallel threads of the Masterplan,
bringing these two areas together. This highlights how decisions
covering different aspects of the Masterplan interrelate, and how this
process is managed through the proposed governance structure. This
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part of the report, therefore, includes sections covering:
`` The Management Plans - mapping out the decision points
and implementation dates along the timeline through to
decommissioning of the village, and beyond;
`` The Management and Governance structure in relation to
different areas of work; and
`` The Action Plan - establishing the more immediate issues that
need to be addressed.
Throughout the document this icon identifies that
supplementary information is available.
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1.0

The Challenge

Why Decommissioning?
FCERM Policy
Fairbourne is home to a thriving community of some 800 people ,
supported by local businesses, as well as being an important holiday
destination for people visiting the West of Wales coast and the
Snowdonia region. The village is also an integral part the larger social
landscape of the area covered by Gwynedd Council.
In recent years, there have been only minor incidents of flooding,
although there has been the need to improve the condition of the
tidal embankment. Increasingly, there have been concerns over
the continued pressure along the shoreline. Fairbourne is located
in a low-lying area. The ground levels are between 2.5mAOD and
3.0mAOD, while the potential flood levels are much higher. The
T1 flood level is 3.34mAOD and the T200 flood level is 4.17mAOD
currently. The defence crest is approximately 3 to 3.5m above typical
ground level. Failure of the defences, at present, would result in
direct and major economic damages in the order of £70 million
(Jacobs, 2011), impacting also on the broader economy of the wider
area. Such a failure would also pose substantial risk to life.
The vulnerability of the area increases with sea level rise, and
this was a major factor considered in developing the West of
Wales Shoreline Management Plan (SMP2). In assessing this, the
SMP2 highlighted these concerns over the medium to long term
sustainability of defence at Fairbourne, considering the costs of the
required raising of the defences and the continued increased risk
to life and economical damage should the defences fail. The SMP2
therefore concludes that in the long term (Epoch 3 – typically in
50 years to 100 years and beyond) it would be difficult to justify
continuing to defend the area . As such the SMP2 set out a long term
policy of No Active Intervention (NAI).
The SMP2 recognised the significant challenge this poses and that, in
working towards this long term position, there would be the need for
a period of planning and adaptation. Over the short term (Epoch 1),
the policy is for Hold the Line (HTL), with the policy in the medium
term (Epoch 2) being one of Managed Realignment (MR).

Refer to Table 1-1 and Figure 1-1 for a summary for the Fairbourne
policy units 11.4, 11.5 and 11.6. The SMP2 was adopted in 2013 and
since that time The Fairbourne Moving Forward project (FMF) has
been investigating how, building from the approach set out in the
SMP2, these policies may be taken forward in detail.

Technical Development
On behalf of FMF, the project’s Technical Group have undertaken
further detailed studies of aspects of risk impacting on the
Fairbourne area. This included studies of:
`` The open coast behaviour and coastal change;
`` The tidal embankment to the north of the village; and
`` The risk of ground and surface water flooding
together with the associated risk of fluvial (river)
flooding.
The findings of these studies have been collated in the Technical
Group Overview Report - The Technical Summary of Impacts
of Changing Risk at Fairbourne (Royal HaskoningDHV, 2018).
This confirms the findings set out in the SMP2, demonstrating
the concern that long term management of the area would be
unsustainable. A summary of these findings has been set out in Box
3, overleaf, with further details provided in Section 2 and 3 of this
document.

Project Core Principle – The Need for Change
There is a clear need for change in management of the area, which
will require the village to be decommissioned over a period of time,
such that in the future, there is no longer the need to defend against
the risk of flooding and coastal change. The timescale for change is
taken as the 40 year planning horizon (2014 - 2054). The sensitivity
of this on the outcomes of possible management responses has to be
considered in developing a robust Masterplan, taking account of the
broader principles set out in the Well-being of Future Generations
(Wales) Act (2015), which was subsequently incorporated within the
Gwynedd Plan 2017/2018.

In this context, Managed Realignment was seen as being the period
where we move to the situation where defences would no longer be
needed; the period over which the village would be decommissioned
and people relocated.
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HaskoningDHV, 2011)
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In Fairbourne there is little or no opportunity for adaptation, in
the traditional meaning, in terms of defence or local protection to
property, with no opportunity for roll back of the community. This
box shows why defending the village over a longer timescale is
considered unsustainable in terms of FCERM investment.
Flood Damages – Potential Benefits
The Fairbourne Flood Risk Management Scheme Project Appraisal
Report (Jacobs, 2011) estimated the Present Value benefits of the
(currently implemented) mitigation measures, over a 100 year
appraisal period. The benefits considering the avoidance of tidal
flooding are in the order of £70,000,000 . While the analysis was
undertaken assuming a breach condition of the tidal embankment,
the Fairbourne FRMS PAR (Jacobs, 2011) states it is reasonable to
assume that a breach of the open coast defence would give rise
to similar flood conditions, with similar consequences in terms of
damages. In comparison, the benefits of the Fairbourne FRMS PAR
(2011) measures, considering fluvial flooding are about £3,000,000.
Given that failure of the defences would result in regular
inundation of the area, damages are taken as write off values
associated with properties. As such, in economic terms, it may
reasonably be assumed that the critical level of damages would
remain the same now and in the future, for the open coast and
the tidal embankment, at a level of £70,000,000. Hence, the
potential benefits of defending Fairbourne would be in the order
of £70,000,000. The justification for continued defence of the area
over the short to medium term, may therefore be assessed in terms
of the delay in the onset of these damages.
Standard of Protection
At present the defences generally provide a standard of protection
to the core area of the village assessed as being to a T200 level
(0.05% AEP flood event). Refer to Box 4 for an explanation of this
terminology. Immediate concerns are at Friog Corner and this is
being addressed. Over the next 10 to 40 years, the standard of
protection will reduce, both in terms of the risk of failure, principally
over the open coast over the shorter term, but more generally
due to the risk of overtopping along the open coast and the tidal
embankment. As sea level continues to rise, this problem becomes
more acute. The risk, therefore, substantially increases beyond the
40-year period.

Defence Costs
The various technical reports have considered, in outline, the profile
of works necessary to continue to secure defence to the village over
the short to medium term, with the need for more major works to
be undertaken beyond that to address the increase in risk (Figure
1-2).
`` This increasing risk is reflected in the costs for the required works
to defend Fairbourne. The Technical Overview Report (Royal
HaskoningDHV, 2018) shows that maintaining the defences will
cost around £10,000,000 up to 2055 (subject to additional works
potentially required in relation to the embankment, estimated as
being in the order of £4,000,000). The present value cost (PVc)
for such works would be in the order of £6,500,000.
`` Beyond 2055, the costs increase significantly. The initial tranche
of improvements (including the potential need to address tidal
locking issues associated with fluvial and ground water), amounts
to an additional cost in the order of £53,000,000, with further
costs in the order of £51,000,000 to maintain defences over 100
years. The combined works to provide protection over 100 years
have been estimated to be in the order of £115,000,000.
FCERM Economic Benefits
Over the short to medium term, there is significant benefit in
maintaining defences compared to the delay in onset of damages,
with a Benefit to Cost ratio (BCR) in the order 7. Moving beyond the
40 year planning horizon, the BCR for continued defence falls below
unity.
Associated Impacts
Continued defence of the area over the longer term would incur
substantially greater residual risk as:

Figure 1-2 Cumulative Investment Profile taken from the Technical Overview Report
(Royal HaskoningDHV, 2018)

Management Consequences
In moving towards a change in flood and coastal erosion risk
management there are major consequences in terms of impacts on
the existing community both in the short term and over the period
of implementing change. These impacts need to be managed and, as
far as possible, mitigated as part of the approach being developed
for flood risk management.

`` The potential failure of any element of the defence system
becomes increasingly dependent on more major defences works;
and
`` As the consequence and risk to life during failure or exceedance
of the design standard becomes greater.
`` Continued defence imposes substantially greater influence on
the natural environment and control over the natural processes
within the coastal environment. In additional to the substantially
greater footprint of the defences, there would be continuing loss
to the beach width due to coastal squeeze.

Box 3 Conclusions of the Techincal Studies and the Planning Horizon
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“Where Do We Want to Be?” - Project Objectives

Project Objectives

Scope of the Project

In line with the project core principle for change, the following more
specific objectives are defined by Fairbourne Moving Forward to
manage this process of change so that:

Geographically the project covers the area defined by the SMP2
policy units 11.4, 11.5 and 11.6 (see Figure 1-1). This includes the
whole of the village, which is situated within the low lying area at the
mouth of the Mawddach Estuary, and backed by the railway line. The
area is shown in Figure 1-3.
The project timescale is defined up to the point of decommissioning
the village, over the planning horizon (2014 - 2054), and involves
development and implementation of the Masterplan (Figure
1-4). Over the short to medium term, the Masterplan and Project
aims to deliver an appropriate level of flood and coastal change
management, which is fully integrated with a programme of support
and engagement with the community. The project will consider
opportunities for the area beyond the planning horizon, examining
how planning for such change, may influence decisions during the
implementation of the Masterplan.
The Masterplan is developed on the baseline principle of moving
away from the need for long term defence of the area, in line with
the intent of management set out in the SMP2.

`` The community remains a viable community over a period of
sustainability, providing a secure place to live;
`` Individuals within the community are not disadvantaged and are
treated equitably;
`` Businesses within the community continue to thrive, without
constraining future change;
`` The basic infrastructure and services are maintained; and
`` Fairbourne continues to contribute to the sustainable economic
development of Gwynedd.
`` As change becomes necessary, the project would:
`` Develop and enhance the natural environment; and
`` Provide long term opportunity for sustainable use of the area.
These objectives are underpinned by the higher-level principles set
out in the well-being objectives of Gwynedd Council (Figure 1-5),
which are based on the Well-being of Future Generations (Wales)
Act, 2015. In addition, the aims of Fairbourne Moving Forward are
developed in line with and supporting broader policy as set out in
Table 1-2.

Figure 1-3 Project Area

Figure 1-4 Project timescale

Figure 1-5 Gwynedd Council
Well-being Objectives in
line with the Well-being Act
(Gwynedd Plan, 2017.2018)
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Table 1-2 Plans, strategies and policies

Plan

Year / Status

Relevant Contents

Shoreline Management Plan 2 (SMP2)

Adopted by Gwynedd Council in January
2013, and signed off by The Welsh assembly
in October 2014

Important outcomes of SMP2 are:
`` There is a clear need to maintain the existing defences and reduce flood risk to the area over the short term
`` Primarily due to climate change, over the longer term, it is not sustainable to defend Fairbourne. It is intended
that over the next 40 years we need to decommission the village, such that over this period of time we move to a
position that we no longer need to defend.
`` Costs and risk would increase substantially if we do not plan for change now

Gwynedd Council Plan

2017 - 2018

The Gwynedd Council Plan describes the intent of the council over 2017/18 period and how Gwynedd will address the
well-being goals from the Wellbeing and Future Generation Act (2015). This act aims to bring about improvements to
social, economic, environmental and cultural well-being. The communities’ and services’ well-being is a priority to the
Project Board of Fairbourne: Moving Forward.

Anglesey & Gwynedd Local Development
Plan 2011 – 2026

2017

Strategic Policy PS 17 sets out the broad approach to the location and distribution of development. Fairbourne is
currently indicated as able to provide little/no support to meet the development targets. Policy ARNA 1 ‘Coastal
Change Management Area’ places restrictions on smaller scale development e.g. extension and rebuilds, as well as
setting out a clear presumption against any new permanent development.

Gwynedd Council Local Flood Risk
Management Strategy

2013
Gwynedd council is the Lead Local Flood
Authority under the Flood & Water
Management Act.

The Local Flood Risk Management Strategy sets out the following principles:
`` Embrace a collaborative, local approach to managing the risks and consequences of flooding and coastal erosion,
and the provision and funding of innovative schemes to reduce those risks.
`` Increase the understanding of the risks of flooding and ensure everyone in Gwynedd is aware of these risks, and
understands their responsibility to protect their own property from flooding.
`` Ensure better, more frequent, communication between everyone involved in the management of flood risk.
`` Develop and maintain effective emergency plans and responses to flood incidents.
`` Encourage effective maintenance of all structures and watercourses.

Western Wales Flood Risk Management Plan

2013

The Western Wales Flood Risk Management Plan identifies Fairbourne as having a history of flooding, with an
increased risk in to the future due to sea level rise.

National Strategy for Flood and Coastal
Erosion Risk Management in Wales

2011

The National Strategy defines the following key objectives:
`` Reducing the consequences for individuals, communities, businesses and the environment from flooding and
coastal erosion.
`` Raising awareness of and engaging people in the response to flood and coastal erosion risk.
`` Providing an effective and sustained response to flood and coastal erosion events.
`` Prioritising investment in the most at-risk communities.
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2.0

Sources of Flooding at Fairbourne

Introduction – Explaining Risk and Current
Management
As shown on Figure 2-1, Fairbourne is built on a low coastal plain,
and is currently defended against a number of factors affecting the
risk of flooding. The permanent population of the village directly
affected is estimated at about 800 people and includes a high
proportion of elderly residents. During the summer, the population
increases up to approximately 3,000 .
The village is set behind the shingle bank, and is further protected
from flooding from the Mawddach Estuary by a tidal embankment.
Two rivers flow through the coastal plain; the Afon Henddol flows
through the village and the Afon Morfa flows through the low-lying
area to the north of the village. These rivers flow out through the
embankment, via outfalls.
The sources of this risk may be seen as the basic sea level, waves and
the flow of rainfall (either as direct runoff or within the rivers) from
the higher ground behind the village. Serious overtopping, a breach
of the defences or accumulation of water in the channels provide the
pathway for flooding, all affecting the village (i.e. the receptor/s).
This concept model of different aspects of risk is shown in Figure 2-2.
This simple way of looking at risk, helps in considering how change in
any aspect of the system influences the risk to the area. It also helps
in considering how risk can be managed.
There is broad scientific consensus that increasing sea levels and the
associated increase in wave heights is already happening. Similarly,
climate modelling suggests that it is highly likely that the intensity
of rainfall will increase in to the future. In response to this, we must
make decisions as to how we respond to such change at the source
of the problem. We can modify the way in which these changes
influence the risk of flooding by modifying the pathway. We can
strengthen and raise the defences and improve the drainage of flows
through the village, both of which have been done in the past. The
tidal embankment was strengthened and raised to a consistent level
in 2013, constructing new outfalls and improving the river channels,
to allow water to better drain through the village. These improved
and existing defences are maintained via:
`` Maintaining the channels;
`` Responding to damage that occurs;
`` Managing the beach;

`` Undertaking works to reinforce existing defences such as at Friog
Corner; and
`` Continuing to maintain the condition of the embankment.
As the pressure on defences increases due to continuing erosion,
seal level rise and increased flow in rivers, so comes the need to
undertake more major works. The coastal defences need to be
increased in strength and height, the embankment will need to be
further strengthened and raised and the issues of tidal locking will
become more acute.
Over time, the options for management of the defences reduces, and
the survival of the village becomes more dependent on the defences.
As sea level rises, the tidal embankment will need to be raised.
Continued loss of the beach width at the open coast and lowering
of the foreshore relative to water levels, would mean the existing
shingle bank and crest wall would need to be replaced most probably
by armoured rock. Over the longer term, it will be less likely that
fluvial (river) flows are able to drain during a tide over low water (i.e.
tidal locking), affecting surface and groundwater. Water may need to
be pumped away from the area.
Whilst flood defences can be built to have a good standard of
protection (the design standard, see Box 4), there is always the
possibility that events will occur which will exceed that design
standard, with the risk of catastrophic failure and flooding (the
residual risk). As this situation arises, we must look not just at how
the flood pathway (Figure 2-2) is modified but also what actions need
to be taken in reducing the consequence of
when a flood occurs. At present, the residual
risk is managed through flood warnings and
planning for emergencies. In the future, we
must look at relocation.

Figure 2-1 Imagery of the low coastal plain at Fairbourne

Part of this process of change, the approach
now being taken to flood risk management
is in planning for the future; planning for
where we can continue to provide defences
but also planning the changes necessary to
allow relocation to take place in a manner
that reduces blight and reduces the broader
scale risk to the lives and life of people.

Figure 2-2 Source, Pathway, Receptor Model
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The Present and Future Flood Risk
The existing defences generally provide a T200 standard of
protection (see Box 4 for an explanation of what this means). There
are however, many factors that influence how we consider this
standard of defence. During a typical storm along the open coast, at
present there is some wave overtopping. Generally, while potentially
a hazard for people walking along the crest of the defence, this has
not resulted in any widespread flooding within the village. During the
major storms in 2014 much higher rates of overtopping occurred,
particularly at the southern end around Friog Corner. Some of
the low lying land was flooded but only limited flooding occurred
affecting properties.
During the storm on the 3rd January 2014 the water level reached
around the 1:20 year level, a level which might be expected,
statistically once every 20 years and has a 5% chance of occurring
in any year. This was associated with persistent strong winds from
the southwest, which created severe wave conditions. The chance
of these two conditions (water level and wave height) occurring in
combination meant that this has been assessed as around a T50
event. It was a significant event but conditions could have been more
severe.

Different event conditions have been modelled considering the
degree to which overtopping might give rise to different degrees of
flooding within the village. The extent of flooding under different
present day and future conditions are shown in Figure 2-3. The
visualisation T100 Breach – 2018 assumes failure of the defence.
In other visualisations flooding is due solely to overtopping; it is
assumed that the defences do not fail as a result of the overtopping.
Over time, with the influence of climate change, severe event
conditions would become more frequent. Without any substantial
improvement in different elements of the defence system, the
SoP of the defences would reduce. This change is shown in Figure
2-3. Comparing the “T50 – 2054” and the “T200 – 2018” images,
it may be seen that by 2054 a T50 event causes similar flooding
condition, equivalent to that caused by a T200 event now. By 2093,
the modelled flood depth for a T10 event is more than a meter
for the whole area. In reality, unless defences were substantially
strengthened, defences would fail, subjecting the area to full
inundation.

Wind, wave, water level and rainfall data are regularly monitored
nationally. At Barmouth, sea water levels have been recorded
since 1991 but other tide gauges in the general area have been in
operation for a far longer period of time.
This data has been analysed statistically, allowing an assessment
to be made of how frequently any specific value (e.g. sea water
level) might be exceeded. For example, a water level at Barmouth
of 3.14m OD might, on average be exceed every 100 years. In
reality, there is the chance that this extreme level might occur at
any time during any one year.
Sometimes such a water level might be described as a 1:100 year
event, but more accurately would be referred to as an event that
has a 1% annual exceedance probability (AEP).
However, it might be that, for flooding to occur, it is not merely
the extreme water level but also the occurrence of severe waves
conditions that is critical. This joint probability of two such factors,
occurring at the same time, may also be determined. In terms
of rainfall, it is typically the combined intensity and duration of
rainfall that gives rise to the joint probability of flooding occurring.
The standard of protection (SoP) is defined in terms of the joint
probability of conditions, the exceedance of which might give
rise to flooding affecting an area. This is often referred to as for
example a T100 event (the 1: 100 year or the 1% AEP combined
event condition that cause flooding).
Box 4 Standard of Protection explained

Figure 2-3 Visualisations of the possible extent of flooding (CES Engineering, Mark Roberts, June 2018)
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Summary of the Sources of Flooding at Fairbourne and the Changing Risk
The different sources and pathways for flooding in Fairbourne are described in Table 2-1, along with a description of the current defences, the current risk and the changing risk in the future.
Table 2-1 Sources of flooding at Fairbourne

DEFENCE: Open Coast

SOURCE & PATHWAY

CHANGING RISK

Open Coast

The degree of overtopping depends on water level and wave
conditions.

Sea Level Rise and consequently increasing wave height, will
increase the risk of wave overtopping. Resulting in direct flooding,
and the risk of defence failure.

Overtopping can lead to:
`` Direct flooding in the hinterland
`` Direct damage to the structure

RISK: The Open Coast – Coastal Overtopping and Coastal Change

The risk of erosion reduces the integrity and width of the shingle
ridge making the defence more vulnerable to failure.
During the 2014 storms, the area between Friog Corner and
Fairbourne village was flooded and resulted in damage to the
defences at Friog Corner.

The existing defences looking north at the village beach (February 2018)

Works are planned for Friog Works in 2018 to restore the present
day standard of protection.

Coastal Change has a major impact on the vulnerability of the
defences. Gwynedd Council has been monitoring beach levels
along the open coast over more than 20 years. Analysis of the
monitoring results shows that erosion will continue on the
southern section of the coast line, while the northern section will
change from a pattern of accretion and start to erode over the
next 20 years, with an increasing erosion rate over time.
Several sections of the coastal defence, particularly over the
south beach area, will become more vulnerable over the planning
horizon (2014 – 2054).
Beyond the planning horizon it is probable that the entire length
between Friog Corner and the northern end of the village will
need to be protected.
LINK TO THE OPEN COAST REPORT AND THE
TECHNICAL OVERVIEW WILL BE INCLUDED

The 2014 Flooding at Friog Corner looking north (January 2014)

The existing defences at Friog Corner looking south (February 2018)

Emergency works at Friog Corner following the January 2014 event
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SOURCE & PATHWAY

Tidal Embankment

Water level and wave overtopping can lead to:
Sea Level Rise, coupled with the risk of increasing wave height
will increase the risk of overtopping. This affects particularly the
`` Damage to the structure and breach in embankment.
`` Direct flooding in the hinterland. However, it is likely that a
potential damage and breach of the tidal embankment.
breach situation will occur before the flood reaches the village.
Over the planning horizon it is probable that locally, there
would be the need to reinforce the crest and back slope of
the embankment. Depending critically on the rate of sea level
rise, there is the possible need to raise the crest level of the
embankment.

RISK: The Estuary - Tidal Risk

DEFENCE

CHANGING RISK

While such works might extend the life of the embankment
beyond the planning horizon, further sea level rise would require
work to substantially increase the level of the embankment,
increasing also the overall footprint of the defence.
LINK TO THE EMBANKMENT REPORT AND
THE TECHNICAL OVERVIEW WILL BE INCLUDED
The Tidal embankment looking east

DEFENCE

SOURCE & PATHWAY

CHANGING RISK

Rivers

A detailed assessment of hydrology was undertaken as part of
developing the 2013 improvement works. The works improved
from 50% AEP to 0.5% AEP SoP. 58 properties were at risk from
fluvial flooding from the Afon Henddol during a 0.5% AEP flood
event. The study of the area highlighted that the water levels in
the Afon Henddol are very sensitive to the backing up effect, that
occurs when the tidal outfall is shut and the watercourse is not
able to drain. This has the potential to reduce the efficiency of the
scheme over the longer term.

Over the planning horizon, with the potential for increased rainfall
intensity, there is a potential for the SoP to reduce to a 1% AEP
level. This would affect possibly some 58 properties.

RISK: Fluvial (River) Risk

There are two main rivers
draining the land surrounding
Fairbourne; the Afon Henddol
and the Afon Morfa. The
Afon Henddol flows through
the village. Both rivers flow
in a north westerly direction
to the Mawddach Estuary
and discharge through tidal
outfalls within the Fairbourne
tidal embankment.

Background

Both Afon Henddol and Afon Morfa discharge through tidal outfalls
within the tidal embankment. Discharge can only take place if
the river water levels are higher than the tidal water level. There
is a potential risk that overtime, beyond the planning horizon
and possibly by around year 2075, tidal locking may become a
significant issue, with the tidal outfall to be opened for only about
1.5h during low tide, so the streams can’t drain completely.
Increased storage of water within the lower part of the system,
might also impact on ground water levels with the potential for
surface water flooding.
LINK TO THE 2011 PAR REPORT AND
TECHNICAL OVERVIEW WILL BE INCLUDED

Plan extracted from the Fairbourne
Flood Risk Management Scheme Project
Appraisal Report (Jacobs, 2011)
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DEFENCE

SOURCE & PATHWAY

CHANGING RISK

Ground water

Ground water has a strong relation to surface water. If surface
water levels in the ditches rise to the same level as the maximum
The ground water system is managed by a network of ditches.
When ground water levels are high, the ground water drains via the sustained ground water level, both levels then rise in tandem.
This will almost certainly cause flooding to the land surrounding
ditch network.
the ditch network. This risk is increased by tidal locking at the
surface water outfalls.
Monitoring has been put in place both within the channels
and through local boreholes. This aims to provide a long term
monitoring system to improve the understanding of the system.

RISK: Ground water and Surface water

It has been identified that at a limited number of monitoring sites
close to the open coast, there is some variation in ground water
in response to sea levels. This is relatively small at present but
provides a baseline to assess direct linkage in the future.

The expectation is that increased rainfall and more critically sea
level rise coupled with the potential for tidal locking, will lead to
rising ground water levels over time.
Initial monitoring has been undertaken to assess the likelihood of
ground water levels rising to the ground surface in association with
projected sea level rise. Based on the preliminary results of the
ground water level monitoring, the critical threshold in terms of
vulnerability might be around the point where sea level rise is in
excess of 0.5m. It has been assessed that at such a point in time,
there might be a back-up of surface (fluvial) water, such that this
starts to constrain the shallow ground water drainage.
This would then have the consequence that ground water might,
more regularly, and over a longer period of time, reach critical
levels such that surface water flooding might occur over a wider
area under heavy rainfall conditions.
At present the risk is assessed as being critical well beyond the
planning horizon but would become increasingly critical over the
longer term.

Ground water monitoring equipment (Stephen Buss, 2018).

LINK TO THE GROUND WATER MODELLING
REPORT AND THE TECHNICAL OVERVIEW WILL BE
INCLUDED

Location of ground water monitoring equipment (Stephen Buss, 2018)

16

Fairbourne Preliminary
Coastal Adaptation Masterplan

Background

Part 1

Part 2

Part 3

Glossary

Summary of Combined Risks
The various sources and pathways have been expanded
upon in the previous section, and they are summarised
on Figure 2-4. The combined risk and potential actions
required to address these risks are summarised at a
high level in Table 2-2 and expanded upon below. The
Technical Group Overview Report (Royal HaskoningDHV, 2018)
provides further information.
At present continuing erosion means that the most immediate area
of risk comes from the open coast. It is anticipated that continuing
works will be required over the next 15 to 40 years to address this
increasing threat, which will become worse with sea level rise. Over
the planning horizon period (2014 – 2054), it is likely that some
works will be required to the tidal embankment. This would be to
the latter part of this period of time. Both in relation to the open
coast and the tidal embankment, these more immediate works
would only provide defence over the short to medium term, with
the need for more major works to be undertaken to extend their
life span beyond that. The risk substantially increases beyond the
40-year period.
Compared to the coastal and tidal risk, the fluvial risk is more
localised. Following the recent improvement works, at present fluvial
risk is low. However, over the medium to longer term (50 years), with
increased rainfall during the winter months and increased potential
for tidal locking due to sea level rise, this standard of protection will
reduce.

Because of the increasing risks, there is likely to
be the need for a different approach in the longer
term to management of the fluvial, surface and
ground water systems. The change in risk is shown
schematically below in Table 2-2. This is shown in
relation to sea level rise, with the years noted as to
when sea level rise might occur initially based on the
UK CP09 High 95% scenario. This has been reviewed
in line with current Welsh Government guidance
(2017).

Addressing Uncertainty
There is a degree of uncertainty associated with the
different factors identified above. The main area of
uncertainty is associated with the impacts of climate
change, namely the predicted increase in rainfall
and the predicted sea level rise. In developing the Figure 2-4 Summary of the combined risk system at Fairbourne
above assessment of defences, different scenarios
have been considered. In terms of the open coast, the basic
rising at around 4.7mm/yr. This is consistent with the higher rates
geomorphological change is likely to continue irrespective of sea
determined in UK CP09 and is consistent with the recommended
level rise. Sea level rise will tend to increase this pressure. Lower
values contained in guidance from Welsh Government (2017).
rates of sea level rise might mean that works needed to improve the
Generally, the timescales of the Masterplan have been based on the
embankment might be delayed. Equally, more severe climate change
High 95% climate change scenario (UK Climate Projections 2009). It
would tend to accelerate the need for works.
is recognised that as the Masterplan moves into it implementation
phase, there would be a need to review the change in all these
An assessment has been made of the actual change in sea level
factors, accepting that decisions will be based on improving data sets.
based on the limited time series (1991 to 2015) taken from the
Barmouth Tide Gauge. This shows that typically sea level has been

Sea Level Rise (m)

0m

0.25m

0.5m

0.75m

1.0m

Year (based upon High 95% UK
climate change projection, 2009)

2018

2045

2074

2099

2118

Coastal change

Local works required at Friog
Corner.

Erosion occurring more generally.

Around 22m of erosion over
the southern section, and the
northern section is now eroding.

Continued erosion over the
whole frontage.

Continued erosion over the
whole frontage.

Wave overtopping and erosion at the
open coast

T200 SoP.
Friog corner works required.

T50 SoP.
Some sections of defence might
become vulnerable to failure.

New defence to the northern
section will be required

Defence needs to be raised further.

Wave overtopping and tidal
embankment breach

T200 SoP.

Reduction to about T75 SoP.
Local strengthening required.

Embankment needs to be raised.

Embankment needs to be raised further.

Tidal locking

-

-

Potential impacts on surface water and ground water.

Ground water system

Low risk.

Low risk

Potential for local surface water
flooding.

Potential need for pumping.

Fluvial System

T200 SoP.

Reducing SoP.

Improvements required.

Potential need for pumping.

Residual risk

Manageable

Manageable

Increasing depth of flooding and increasing reliance of defences.

Table 2-2 Summary of combined risks and how they change in to the future
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3.0

What is at Risk?

The increase in occurrence or frequencies of extreme events, the
increasing flood risk and the plan to decommission Fairbourne have
potentially severe consequences. In preparing this Masterplan,
Fairbourne Moving Forward have consulted extensively with the local
community and other the key stakeholders, in order to understand
the key issues. Available research has also been compiled and
reviewed for insight from further afield. The impacts of climate
change on disadvantaged UK Coastal Communities (Joseph Rowntree
Foundation, 2011), highlights social implications through a series of
case studies (see Box 5). The UK Climate Change Risk Assessment
2017: Evidence Report highlighted Fairbourne as a case
study for climate risks in coastal communities (Committee
on Climate Change, 2017), stressing more generally that
Communities are at risk of economic blight in the absence
of plans to manage coastal change, including the effects of coastal
flooding and coastal erosion. One of the key concerns raised by
residents and businesses has been the continued uncertainty over
the future.
The most obvious concern is in relation to the risk of flooding. If no
further action were taken to maintain defences (i.e. Do Nothing),
then over the next five years, an unacceptable risk of failure is
probable (assuming this includes no repair works at Friog Corner).
Other sections of the open coast are in relatively sound condition
but under a Do Nothing scenario, failure could occur over the
next 15 years. Over the longer term, doing nothing to address the
continued reduction in SoP places the whole village at severe risk.
Should any section of defence substantially fail and not be repaired,
a T1 extreme water level (see Box 4 for an explanation), would result
in flood depths in the order of 1m across the area of the village.
Even without failure, the SoP to the village reduces to typically a T50
standard over the next 40 years. Without action to address these
issues, the situation at Fairbourne would become untenable with
the possible need to evacuate the village as a result of the worsening
flood risks.

adding to the deprivation of the area.
This Do Nothing approach to management, is unacceptable in
terms of planning for flood risk management and planning for
social change, and would not meet the needs of the community,
reflected in the project objectives. However, this assessment of a
strictly Do Nothing approach, does expose the need for both a flood
risk management approach and the need to manage the process
of adaptation in a co-ordinated manner. This is developed further
in the discussion of issues set out based on engagement with the
community and other organisations in developing and defining the
concerns associated with the project as a whole.
The following pages highlight the key issues, grouped in the following
issue areas which need to be addressed in this Masterplan:
``
``
``
``
``

People and the Built Environment
Infrastructure
Businesses
Natural Environment
Gwynedd Council

Impact of Climate Change on Disadvantaged UK Coastal
Communities:
“Research suggests increase occurrences of extreme events will
have a negative impact upon coastal communities. Although
the death toll is generally low in the UK, the mental health
implications can be severe. It also affects the housing stock, job
security, public and health sectors, agriculture…”
Box 5 Extract from research conducted by the Joseph Rowntree Foundation in 2011

The levels of uncertainty under this Do Nothing scenario become
severe, affecting peoples’ wellbeing, and their ability to plan for
the future with any confidence, with the heightened risk of loss
of property, life and livelihood. The area would become blighted,
affecting people’s ability to relocate, placing severe pressures on
social, care and health services. Local businesses would fail, there
would be a loss of housing stock within the Gwynedd area and loss
to wider interests such as tourism, all impacting on the wider area.
The uncertainty would impact on the maintenance of infrastructure,
with the risk for wasted investment or a reduced level of services, all
18
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ISSUE AREA: PEOPLE AND THE BUILT ENVIRONMENT
INDIVIDUALS ISSUES:

``

Loss of life due to flood risk

``

The permanent population of the town is estimated at about 500 and
includes a high proportion of elderly residents. During the summer,
the population increases up to approximately 3,000. A breach of the
tidal flood defences would cause a sudden surge of floodwater with
little or no warning to a population that includes a high proportion of
retired and elderly residents, who live in bungalows. In addition, the
village is a tourist resort and holiday makers would be unaware of the
flood risk and evacuation measures which would further add to the
risk if a breach was to occur (Fairbourne FRMS PAR. Jacobs, 2011).

``
``
``

suffered a significant decrease in the level of their wellbeing since
becoming aware of the impacts of climate change
86% of those interviewed said their level of mental health had
declined
82% of those interviewed said their physical health had
deteriorated
94% said their financial position had deteriorated
85% said they didn’t feel positive about the future
98% of people interviewed in Fairbourne no longer feel in control
of their future and feel they cannot look after themselves in their
later years

even further.
`` Furthermore, no mortgages are available for Fairbourne. This
affects people’s mobility to move and to invest in their homes.

ISSUE AREA: INFRASTRUCTURE
TRANSPORT ISSUES:
Access compromised

*Out of a sample of 19 people interviewed – February 2018

The access of Fairbourne might be compromised due to flooding.
If roads and railways are damaged, tourism and businesses are
affected. For the individuals, damaged transport networks could
affect their mobility and their opportunities for social contacts.

THE COMMUNITY ISSUES:

ALL INFRASTRUCTURE ISSUES:

`` 500 permanent residents and 3000 during the summer
(Fairbourne FRMS PAR, 2011)
`` 1200 residents & 511 properties (Fairbourne Briefing Note, 2018)
`` 452 properties and owner-occupied caravans and chalets (NRW,
[Online])

Loss of community and change in demographics

Loss of investment

Loss of sense of security

Loss of coherence and disadvantaged individuals

Population (TBC – varying numbers documented):

Associated with the increasing flood risk and the need for
decommissioning, people might lose their sense of security. This
might have consequences on their wellbeing.

Financial loss

Financial loss for individuals can be related to:
`` Housing (loss of property value)
`` Job loss (if working locally)

Loss of health and wellbeing (physical and mental)

Possible loss of health and wellbeing is related to other issues and
might have several causes.
People worry about:
`` the increasing flood risk, the loss of sense of security
`` their financial loss (related to housing and to job loss)
`` loss of home, people need to move and can feel limited in their
freedom of mobility
`` loss of control of their future, uncertainty about the future
`` losing touch with family and friends if forced to move resulting in
loneliness (there is no plan to relocate the town as a whole).

Social Survey

A survey conducted by the Social & Economic Adaptation Group
showed that:
`` nearly 92% of the homeowners interviewed* in Fairbourne have
20
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As people leave Fairbourne, and the school, village hall and
local shops are closing, there is loss of community. A change in
demographics is also expected, as certain people are leaving but
other groups are staying longer.
`` The need for relocation might increase inequality in the
community. Some people have more (financial) resources and
have more freedom to move.
`` This disadvantages (financially) vulnerable people.
`` Loss of tourism and recreation affect the coherence as well.

THE HOUSING STOCK ISSUES:
Loss of home due to flood risk

It is assessed that at present:
`` There are 430 properties at risk of tidal flooding during a
1:200 AEP flood event, due to a breach in the existing tidal
embankments or open coast defences (Fairbourne FRMS PAR.
Jacobs, 2011); and
`` There are also 58 properties at risk from fluvial flooding from the
Afon Henddol during a 1 in 200 AEP flood event. No properties
are identified as being at risk from fluvial flooding from the Afon
Morfa (Fairbourne FRMS PAR, 2011).

Loss of property value and inability to invest in home

`` Because of the flood risk, properties in Fairbourne are currently
considered to have little value, as estimated by a housing
surveyor.
`` Some people have moved out of Fairbourne already and sold their
houses for prices lower than the no risk market values. This affects
the housing market in Fairbourne, reducing the housing prices

Part 1

Part 2

`` Utilities providers will continue to supply homes as long as
there is a demand, this is part of their ‘Duty of Care’. However,
the planned decommissioning might reduce investment in to
maintenance and improvements, as long-term investment in
infrastructure and services is probably not sustainable.
`` The reduced investment applies for all types of infrastructure: not
only utilities & services, but also transport, drainage ditches and
flood management structures, civil and service buildings.

Aesthetics compromised

Loss of investment in infrastructure might result in compromised
aesthetics, a reduced sense of beauty of the area.

ISSUE AREA: BUSINESSES
Loss of tourism and recreation

`` Direct flood damage might impact the amount of tourism. An
example is the access ramp to the beach, which was damaged
during the 2014 floods and since removed. A lack of safe access to
the beach might negatively impact tourists experience, resulting in
less tourists visiting in future years.
`` The flood risk might affect the number of tourists as well.
`` Loss in business confidence and closing tourist facilities will
reduce the attractiveness of Fairbourne for tourists.
`` The compromised access by roads and rails and the compromised
aesthetics of the area due to the loss of investment might affect
the number of tourists in a negative way.
`` If tourism is affected, all tourist facilities are affected such as
hotels, restaurants, shops and museums.
`` Reduction in tourism would no longer sustain facilities and
businesses, impacting on the general life and facilities to
residents.

Part 3
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Tourism in Fairbourne
``
``
``
``
``
``

Beach
Railway
Ferry
Bowling
Golf
Nature / Arthog Bog wetland / Morfa Friog saltmarsh habitat

Loss of confidence and loss of investment

`` Increasing flood risk might reduce business confidence and
business investments.
`` Investments might not be sustainable in the longer term because
of the planned decommissioning.
`` Business confidence is further affected by the loss of tourism.

Closing businesses

ISSUE AREA: GWYNEDD COUNCIL
Increased investment

Gwynedd Council is required to increase their financial sources for
Fairbourne, because it is expected that:
`` People are more reliant on financial support and social housing,
due to their financial loss.
`` People are more reliant on social care and local health services,
due to the loss of health and wellbeing.

Reduced income

Gwynedd Council might expect a reduced income, due to:
`` Decreased direct income from taxes from the inhabitants of
Fairbourne.
`` Loss of tourism and recreation.

Due to the loss of tourism, loss of confidence and loss of
investment, businesses might be forced to close or move. During
decommissioning, all businesses need to close or move.

ISSUE AREA: NATURAL ENVIRONMENT
Loss of nature due to flood risk

Flooding might affect the current balance of the natural environment,
e.g. the Arthog Bog wetland.
Environmental risks associated with management of the area
Future management of the area has the potential to both affect
the natural environment in a positive and negative way. Over the
short term, with continuing management of defences, particularly
over the open coast, could result in some loss of intertidal area.
At the same time such defence would limit the impact of change
within the defended area. Over the longer term, pressure on the
coast will increase. If defences were to be maintained, this would
result in a substantial increase in beach loss. Areas within the
defended area would become increasingly disconnected from the
naturally adapting habitats within the estuary, potentially making
future adaptation more difficult and making defended area more
vulnerable to catastrophic change should flooding occur.
Within the Masterplan there will be the need for a fully integrated
strategy to managing the risk to the natural environment, taking
a system based approach, encouraging and allowing as far as
possible a transitional approach to be developed. The need for
this strategic approach has been identified as part of developing
the Masterplan.

Potential for pollution

Potential for pollution as the infrastructure, businesses and homes
deteriorate. This might also affect the aesthetics of the area.

Fairbourne Moving Forward, Natural Resources Presentation 22/01/16

Loss of landscape and loss of sense of place

Flooding and decommissioning both affect the physical and historic
landscape of Fairbourne. Compromised aesthetics due to loss of
investment might also affect the landscape.
The community indicates over the short term, an increase of sense
of place, and an increased coherence in Fairbourne, due to the
shared situation and shared goals.
However, over the longer term, a loss of sense of place is expected.
This is due to the forced relocation –
`` There is no plan for decommissioning of the town as a whole; and
`` Relocation within the direct surroundings is unexpected because
building in Snowdonia National Park is not allowed.

Box 6 Environmental risks
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4.0

What are the Opportunities?

“Planning for what we know will happen”

Decommissioning the village of Fairbourne is seen as necessary.
This could have substantial and negative impacts on the area. These
impacts must be addressed and mitigated through the Masterplan.
However, there may also be opportunities, and these must be
included within the Masterplan as an integral part of the process of
change.
The opportunities which have been identified to date are listed
on this page. These opportunities are incorporated in to the
Management Plan.

ISSUE AREA: PEOPLE AND THE BUILT ENVIRONMENT
Opportunities

`` A decommissioned Fairbourne might bring opportunities for a
changed community.
`` To assess the viability of an ‘amphibious’ community. This need
to be developed further taking an “open” approach, learning and
drawing upon examples and initiatives being developed worldwide
as communities face up to climate change. Consideration might
then be given to innovative approaches (e.g. by floating properties
or properties on stilts) being developed elsewhere, potentially
providing benefit to elements of the Fairbourne community and
developing, more broadly the capacity for adaptation.
`` To establish an Adaptation Centre, with a local and national
role. The aim of this would be to co-ordinate such activities as
discussed above, providing an important resource and focus for
addressing issues around climate change adaptation.
`` No similar decommissioning has happened yet - Fairbourne can be
an example community for decades to come regarding adaptation
to climate change and coastal change.

ISSUE AREA: BUSINESS

Ecological and Landscape Objectives

Opportunities

`` Other forms of business might develop through another form
of tourism (e.g. ‘Tourism of the Future’ or ‘The village beyond
climate change”).
`` Fairbourne can be a showcase village to show the impacts of
climate change and flooding in real life.
`` This can be combined with Engagement & Education
opportunities.
`` Other land uses might develop which can be cost-effective, e.g.
agricultural opportunities in the form of salt marshes.

ISSUE AREA: NATURAL ENVIRONMENT

The approach to adaptation aims to move the area from reliance
on defence and fixed management, through a transitional period
to allowing a far more natural development in the future. A key
aspect of this will be in developing far-sighted objectives for the
development of the natural environment and environmental
landscape, balancing the need for future on-going intervention
to achieve these objectives , alongside the intent to create
a naturally functional system that is allowed to adapt in the
future. These objectives would need to be developed as part
of implementing the Masterplan, alongside other potential
opportunities identified on this page.
Box 7 Environmental opportunities and objectives

Opportunity

`` Potentially decommissioning brings positive changes to the
environment. In Morfa Friog, a wetland habitat was enhanced by
Natural Resources Wales (NRW) to meet conservation obligations
for completion of Fairbourne Coastal Flood Protection Works.

ISSUE AREA: GWYNEDD COUNCIL
Opportunities

`` Education & Engagement Opportunities - The Climate Change
Academy.
`` The project Fairbourne Moving Forward has already shown
that it is highly important that people become more resilient
to climate change through improved knowledge. No similar
decommissioning has happened yet. This project might result
in opportunities to work together with academia in research
regarding flood resilience (e.g. the University of West of England
attended the stakeholder meeting 9 March 2018 and several
research ideas have been developed during this meeting).

ISSUE AREA: INFRASTRUCTURE
Opportunity

`` For utilities, services providers, and transport network managers,
Fairbourne is an opportunity to prepare for the future. An
approach can be developed for the future management
of infrastructure in other coastal towns: how to maintain
the infrastructure with increasing flood risk and planned
decommissioning.
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5.0

High Level Management Approaches

Possible Management Approaches – The Long List
of Options
This section reviews the possible high-level management approaches
in response to the increasing risk. It evaluates the approaches and
concludes with a preferred management approach. The project and
the way in which it is intended to take management forward, poses
challenges not normally faced in assessing more traditional flood
and coastal erosion risk management. Specifically, given the intent to
decommission the village over the medium term, there is the need to
consider a balanced approach, taking account of:
`` How direct protection might continue to be provided initially;
`` Alongside how the impact of this is managed in terms of the
ability of people to adapt; and
`` In the longer term, the impact of relocation.
The Masterplan aims to provide a fully integrated approach to this,
developing an adaptive process over time.
It has been established (in the section titled What is at Risk?) that
to Do Nothing, either in terms of defence management or support
to the community is unacceptable. Even so, in assessing options for
management, this remains as a baseline in comparison with other
more positive responses. In developing the most appropriate way
forward, consideration has been given to a range of alternative
approaches. The development of this strategic long list considers
potential Management Approaches based on two central questions:

Question 1: When are we decommissioning?

This question is about how we intend to maintain the flood defences.
At a high level, the possible approaches are: no maintenance,
medium term maintenance (up to 2054), or long-term maintenance
(beyond the project planning horizon of 2054).

Question 2: How are we decommissioning?

At a strategic level, two approaches can be distinguished:
Decommissioning with support and decommissioning without
additional support (i.e. providing no support for adaptation beyond
that legally required in the event of failure of defences).
On this basis, there are considered to be five possible high-level
approaches to management. The five approaches are summarised in
Table 5-1. These approaches may be seen as reflecting the standard
range of management approaches, from Do Nothing, Do Minimum
to Do Something, as highlighted in the table.
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Table 5-1 High-level approaches to management

No. When are we
How are we
Traditional
decommissioning? decommissioning? definition of
approach
1

No Maintenance of
Defences

Without Support

Do Nothing

2

No Maintenance of
Defences

With Support

Do Minimum

3

Medium Term
Maintenance of
Defences

Without Support

Do Minimum

4

Medium Term
Maintenance of
Defences

With Support

Do Something

5

Long Term
Maintenance of
Defences

Without Support

Do Something

Legal Requirement:

Individual Decision:

Political Decision:

Evaluation of the Different Management
Approaches
On the following pages, the five approaches to management are
expanded upon and evaluated. To conduct a nuanced analysis, the
evaluation is completed over the following timescales:
NRW Decision:

`` Short Term (ST) - Up to 2030.
`` Medium Term (MT) - Up to the project planning horizon of 2054.
`` Long Term (LT) – Beyond the project planning horizon, typically
over 100 years.
For clarity, the following colour bands are utilised in the evaluation
process:
Good

Neutral

Bad

Business Decision:

Unacceptable

Reflecting the multi-agency approach adopted for the project, it has
also been identified where decisions need to be made and, typically,
where the responsibility resides under different management
scenarios. This is highlighted in the tables using the symbols set out
opposite:

Part 1

Part 2

Part 3

Glossary

Evaluation Criteria – Investment Objectives

Evaulation Criteria

To establish the preferred Management Approach for the
Masterplan, all approaches have been evaluated based upon the
Project Objectives. In addition to these baseline Project Objectives,
it is also important to consider the longer term sustainability
of defences, critically in terms of Flood & Coastal Erosion Risk
Management (FCERM) investment. This is included within the
evaluation criteria, assessed in terms of the basic FCERM economic
justification by the benefit cost ratio (BCR) for different options
over time. The full list of evaluation criteria for the high-level
Management Approaches using the Project Objectives is expanded
upon on this page.

cohesive
communities”

“A Gwynedd of

1

A safe place to live

`` The flood defences provide
an acceptable standard of
protection (SoP) against
flooding and Fairbourne is
a secure place to live.
`` Emergency Planning is
provided for.

healthier Gwynedd”

more equal

“A
Gwynedd”

Objective

“A

globally responsible Gwynedd”

Objective

“A

5

Maintaining
infrastructure and
services

6

Sustainable
economic
development

2

Viable community

`` There is no negative
change in demographics of
the community.
`` The community confidence
is not decreased.
`` The community coherence
is maintained and
enhancements considered.

7

Environment

“A

3

resilient Gwynedd”

Individuals within
the community are
not disadvantaged

4

Thriving businesses

`` The social wellbeing of the
individuals is maintained.

`` The business confidence is
not decreased.

`` The health of the
individuals is maintained.

`` There are still
opportunities for business.

`` The mobility of individuals
is maintained.

`` Tourism is not decreased.

`` The financial situation of
individuals is maintained.

8

Education &
Engagement

9

FCERM Investment

vibrant
culture”
“A

prosperous
Background

Evaluation Criteria

“A Gwynedd of
`` Transport networks
and public services are
maintained (e.g. sewage,
water supply, electricity).
`` There is investment in
transport networks and
public services (e.g. faster
Gwynedd”
internet).

Part 1

`` The negative
consequences for
the housing stock are
minimised.
`` The village is resilient with
regards to the increasing
risk.
`` The approach is
sustainable in the longer
term.

Part 2

`` Potential pollution is
managed.
`` The impact on the natural
environment is minimised.
`` There is enhancement of
the natural environment.

Part 3

`` Ongoing broader
education and awareness,
leading to improved
community awareness.

`` Benefit Cost Ratio (BCR)
remains greater than unity

`` Empowerment of the
community, ensuring
there is no loss of decision
making.
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1. No Maintenance of Defences + Without Support (Do
Nothing)
Option Description

No Maintenance of Defences: For this Management Approach, no
further action would be taken in terms of flood and coastal erosion
risk management. The repair works at Friog Corner (which

are programmed for 2018) would go ahead, and are expected to
maintain an acceptable Standard of Protection up to approximately
2030 (i.e. in the short term). The responsibility for risk management
then resides with individuals or different asset owners (e.g. service
providers).

Without Support: No additional support would be provided to
the community or other stakeholders in terms of planning and
decommissioning, responsibility would lie with the individuals.
Emergency plans would still be in place.

Table 5-2 Evaluation of Management Approach 1

Objective
Number

Evaluation Criteria

1 A secure place to live

Evaluation of the Approach

Summary

Short term (up to 2030)
SoP acceptable

Medium term (up to 2054) SoP
not acceptable (no maintenance of
defences)

Long term (after 2054)
After decommissioning

`` Acceptable SoP
`` Emergency planning

`` Acceptable SoP
`` Emergency evacuation plan in place.

`` Increased risk of unplanned failure.
`` Emergency evacuation plan in place.

`` Failed.

2 Viable community

`` Change in demographics
`` Community confidence
`` Community coherence

`` Those that can will move away, will. This could
result in increased deprivation.
`` Reduced confidence due to flood risk

`` Unplanned loss of community.

`` Loss of community.

3 Individuals within
the community are not
disadvantaged

``
``
``
``

``
``
``
``
``
``

High uncertainty, no opportunity to plan.
Possible mental health issues.
Inequality in mobility.
Reduced employment opportunity.
House prices reduce, investment loss.
Potential requirement for social support.

`` Greater reliance upon housing support.
`` Greater reliance upon social benefit
support.
`` Greater reliance upon care support.

`` Repercussions of lack of
support affecting the next
generation of the displaced
community.

4 Thriving businesses

`` Business confidence
`` Business opportunity
`` Tourism

``
``
``
``

Low confidence and uncertainty.
Lack of competitiveness.
Reduced tourism.
Risk of investment loss.

``
``
``
``

`` Loss of businesses in
Fairbourne.

5 Maintaining
infrastructure and
services

`` Maintain transport network and
public services
`` Investment in transport network
and public services

`` Services maintained (‘Duty of Care’).
`` Lack of clear policy for improvement and
investment.
`` Uncertainty and potential risk of investment
loss.
`` Need for planned emergency response to
defence failure (political decision 2027).

`` Potential need for clean-up, removal
of waste.
`` Implement planned response to
defence failure (2030).
`` Potential increased risk to railway.

`` Loss of infrastructure.

6 Sustainable
economic
development

`` The housing stock
`` Resilience
`` Sustainability and robustness

`` Resilience to severe event compromised by lack of
support.

`` Unplanned increased burden on housing
stock.
`` Reducing resilience.
`` No opportunity for investment.

`` No planned approach to
future use.

7 Environment

`` Pollution
`` Impact on natural environment
`` Enhancement of nature

`` Potential pollution in event of failure and lack
of co-ordinated response.

`` Pollution in event of failure and lack of coordinated response.
`` Loss of opportunity due to unplanned failure.

`` Negative impacts upon the
environment.

8 Education &
Engagement

`` Diversity
`` Empowerment

`` Lack of education and engagement to enable
understanding of the changing risk.
`` Loss of decision making.

`` Lack of education and engagement to enable
understanding of the changing risk.
`` Loss of decision making.

`` Loss of opportunity.

9 FCERM investment

`` Benefit Cost Ratio (BCR) remains
greater than unity

`` Loss of previous investment.

`` Loss of previous investment.

`` No cost.
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2. No Maintenance of Defences + With Support (Do
Minimum)
Option Description

No Maintenance of Defences: For this Management Approach, no
further action would be taken in terms of flood and coastal erosion
risk management. The repair works at Friog Corner (which are
programmed for 2018) would go ahead, and are expected to

maintain an acceptable Standard of Protection up approximately
2030 (i.e. in the short term). The responsibility for risk management
resides with individuals or different asset owners (e.g. service
providers).

With Support: Under this option some further support would
be provided to the community. This would be limited due to
the timescale with little opportunity to facilitate planning and
decommissioning. Emergency response plans would still be in place.

Table 5-3 Evaluation of Management Approach 2

Objective
Number

Evaluation Criteria

1 A secure place to live

Evaluation of the Approach

Summary

Short term (up to 2030)
SoP acceptable

Medium term (up to 2054) SoP
not acceptable (no maintenance of
defences)

Long term (after 2054)
After decommissioning

`` Acceptable SoP
`` Emergency planning

`` Acceptable SoP.
`` Emergency evacuation plan in place.

`` Increased risk of unplanned failure.

`` Failed.

2 Viable community

`` Change in demographics
`` Community confidence
`` Community coherence

`` Reduced confidence due to flood risk.
`` Community supported through the short term but
limited opportunity to fully mitigate impact.

`` Increased risk of failure, effectively resulting in
loss of community during this period of time.

`` Loss of community, but
support limited due to
timescale.

3 Individuals within
the community are not
disadvantaged

``
``
``
``

`` Uncertainty, limited opportunity to plan.
`` Possible mental health issues, addressed by social
support.
`` Inequality in mobility decreased by social support.
`` House prices reduce, investment loss.

`` Individuals will be supported to find
appropriate housing and or future, care.
`` Loss of community, but support limited due to
timescale.

`` Individuals distributed to
appropriate housing.

4 Thriving businesses

`` Business confidence
`` Business opportunity
`` Tourism

`` Businesses adapting to the changing risk with
support.
`` Support and possible investment required.
`` Tourism encouraged, but possibly reduced by changing
risk.

`` Loss of businesses in Fairbourne.
`` Limited opportunity to develop future
opportunities (e.g. potential for “tourism of
the future”.

`` Loss of businesses in
Fairbourne.
`` No planned investment.

5 Maintaining
infrastructure and
services

`` Maintain transport network and
public services
`` Investment in transport network
and public services

`` Services maintained.
`` Transport networks maintained.
`` Uncertainty and potential risk of investment
loss.
`` Need for planned emergency response to
defence failure (political decision 2027). Policy
for improvement and investment developed.

`` Potential need for clean-up, removal
of waste.
`` Implement planned response to defence
failure (2030 +).
`` Potential increased risk to railway.

`` Loss of infrastructure.

6 Sustainable
economic
development

`` The housing stock
`` Resilience
`` Sustainability and robustness

`` Housing market managed and supported over
limited time scale.
`` Resilience to severe event benefits from enhanced
support.

`` Housing stock no longer sustainable in current
format.
`` Support for future opportunities but with
limited timescale.

`` Housing stock no longer
sustainable in current format.
`` Support for future
opportunities continues.

7 Environment

`` Pollution
`` Impact on natural environment
`` Enhancement of nature

`` Potential pollution in event of failure.
`` Plan for pollution mitigation.
`` Limited opportunity for planning environment
impact / enhancement plan.

`` Implement pollution mitigation plan.
`` Limited environmental enhancement

`` Potential environmental
enhancement.

8 Education &
Engagement

`` Diversity
`` Empowerment

`` Positive education and engagement for the local
community and the wider population.
`` No opportunity to fund opportunities.
`` Empowered community through support (in the short
term).

`` Preparation for decommissioning likely to be
limited.
`` Community support continues through
decommissioning.

`` Loss of opportunity in longer
term.

9 FCERM investment

`` Benefit Cost Ratio (BCR) remains
Part 1
greater than unity

`` BCR greater than 1.

`` Loss of previous investment.

`` No cost.
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3. Medium Term Maintenance of Defences + Without
Support (Do Minimum)
Option Description

Medium Term Maintenance of Defences: Defence works would be
carried out to maintain an acceptable Standard of Defence up to
planning horizon (2054). This buys more time for local individual
Table 5-4 Evaluation of Management Approach 3

Objective
Number

Evaluation Criteria

1 A secure place to live

adaptation and decommissioning. The responsibility for risk
management transfers to individuals or different asset owners (e.g.
service providers).

Without Support: No additional support would be provided to
the community or other stakeholders in terms of planning and
decommissioning, responsibility would lie with the individuals.
Emergency plans would still be in place.

Evaluation of the Approach

Summary

Short term (up to 2030)
SoP acceptable

Medium term (up to 2054) SoP
acceptable (maintenance of defences)

Long term (after 2054)
After decommissioning

`` Acceptable SoP
`` Emergency planning

`` Acceptable SoP maintained.
`` Emergency evacuation plan in place.

`` Acceptable SoP maintained.
`` Emergency evacuation plan in place.

`` Failed.

2 Viable community

`` Change in demographics
`` Community confidence
`` Community coherence

`` Those that can will move away, will. This could result
in increased deprivation.
`` Reduced confidence due to flood risk.

`` Those that can will move away, will. This could
result in increased deprivation.
`` Reduced confidence due to flood risk.

`` Loss of community.

3 Individuals within
the community are not
disadvantaged

``
``
``
``

``
``
``
``
``
``

Uncertainty due to no support.
Possible mental health issues.
Inequality in mobility.
Reduced employment opportunity.
House prices reduce, investment loss.
Potential requirement for social support.

`` Same factors highlighted in short term,
but worsening with Increasing
uncertainty and risk.

`` Repercussions of lack of
support affecting the next
generation of the displaced
community.
`` Greater reliance upon housing
support.
`` Greater reliance upon social
benefit support.
`` Greater reliance upon care
support.

4 Thriving businesses

`` Business confidence
`` Business opportunity
`` Tourism

``
``
``
``
``

Low confidence and uncertainty.
Lack of investment.
Risk of investment loss.
Lack of competitiveness.
Reduced tourism.

`` Same factors highlighted in short term,
but worsening with Increasing
uncertainty and risk.

`` Business loss.
`` Loss of employment.
`` Loss of visitor spends.

5 Maintaining
infrastructure and
services

`` Maintain transport network and
public services
`` Investment in transport network
and public services

`` Services maintained (“Duty of Care”).
`` Uncertainty and potential risk of investment
loss.
`` Lack of clear policy for improvement and
investment.

`` Services maintained (“Duty of Care”).
`` Risk of investment loss.
`` Lack of clear policy for improvement
and investment.
`` No planned response.

`` Need for clean-up,
removal to waste.
`` No co-ordinated plan.
`` Potential emergency works to
maintain railway.

6 Sustainable
economic
development

`` The housing stock
`` Resilience
`` Sustainability and robustness

`` Resilience to severe event compromised by lack of
support.

`` Reducing resilience to severe event.

`` Approach not sustainable in to
the longer term.

7 Environment

`` Pollution
`` Impact on natural environment
`` Enhancement of nature

`` Potential pollution in event of failure and lack of coordinated response.
`` Limited impact on designated habitat

`` Potential pollution in event of failure and lack
of co-ordinated response.
`` Potential impact on designated habitat.

`` Negative impacts upon the
environment.

8 Education &
Engagement

`` Diversity
`` Empowerment

`` Lack of education and engagement to enforce
understanding of the changing risk.
`` Loss of decision making.

`` Lack of education and engagement to enforce
understanding of the changing risk.
`` Loss of decision making.

`` No longer a community.

9 FCERM investment

`` Benefit Cost Ratio (BCR) remains
greater than unity

`` BCR greater than 1.

`` BCR greater than 1.

`` No cost
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4. Medium Term Maintenance of Defences + With Support (Do Something)
Option Description

Table 5-5 Evaluation of Management Approach 4

Objective
Number

Evaluation Criteria

1 A secure place
to live

Medium Term Maintenance of Defences: Defence works would be
carried out to maintain Standard of Defence up to planning horizon
(2054). This buys more time for adaptation and decommissioning.
The responsibility for risk management continues to lie jointly with

operating authorities and individuals.
With Support: There is enhanced support for social planning, in
terms of facilitating planning and decommissioning. Emergency
response plans would still be in place.

Evaluation of the Approach

Summary

Short term (up to 2030)
SoP acceptable

Medium term (up to 2054) SoP
acceptable (maintenance of defences)

Long term (after 2054)
After decommissioning

`` Acceptable SoP
`` Emergency planning

`` Acceptable SoP maintained.
`` Emergency evacuation plan in place.

`` Acceptable SoP maintained.
`` Emergency evacuation plan in place.

`` Decommissioned in planned
manner.

2 Viable community

`` Change in demographics
`` Community confidence
`` Community coherence

`` Community supported through the short term
mitigating consequences.
`` Potential support for relocation.
`` Provides confidence.

`` Community supported through the medium
term.
`` Potential support for relocation.
`` Provides confidence.

`` Decommissioned in planned
manner.

3 Individuals within
the community are not
disadvantaged

``
``
``
``

`` Restores a degree of confidence for long term
planning.
`` Possible mental health issues, addressed by social
support.
`` Inequality in mobility decreased by social support.
`` Reduces concerns over future care.
`` Maintains employment opportunity.

`` Potential opportunity for individuals to
relocate in planned manner, both mitigating
immediate impacts and potentially allowing a
release of equity.
`` Reduces concerns over future care.
`` Maintains employment opportunity.

`` Decommissioned in planned
manner.

4 Thriving businesses

`` Business confidence
`` Business opportunity
`` Tourism

`` Business confidence maintained.
`` Tourism continues to contribute to local
business.

`` Businesses adapting to the changing risk with
support.
`` Support and possible investment by
governmental bodies.
`` Tourism encouraged, but possibly reduced by
changing risk.

`` Loss of businesses in
Fairbourne.
`` Potential for alternative
opportunities.

5 Maintaining
infrastructure and
services

`` Maintain transport network and
public services
`` Investment in transport network
and public services

`` Services maintained.
`` Transport networks maintained.
`` Policy for improvement and investment with
increased confidence.

``
``
``
``

Services maintained.
Transport networks maintained.
Planned response to defence failure.
Policy for improvement and investment
and subsequent decommissioning.

`` Progressive clean-up,
removal to waste.
`` Implement planned response
to defence failure (2054).
`` Planned response to
future of railway.

6 Sustainable
economic
development

`` The housing stock
`` Resilience
`` Sustainability and robustness

`` Housing market managed and supported.
`` Resilience to severe event due to support.

`` Housing market managed and supported.
`` Resilience to severe event due to support.

`` Housing stock no longer
sustainable in current format.
`` Support for future
opportunities.

7 Environment

`` Pollution
`` Impact on natural environment
`` Enhancement of nature

`` Minimises pollution.
`` Allows long term planning for adaptation
opportunities.
`` Limited impact on designated habitat

``
``
``
``

`` Potential environmental
enhancement.
`` Implement pollution
mitigation plan (2054).
`` Opportunity for compensatory
habitat.

8 Education &
Engagement

`` Diversity
`` Empowerment

`` Positive education and engagement for the local
community and the wider population.
`` Empowered community through support (in the short
term).

`` Positive education and engagement for the
local community and the wider population.
`` Community support continues through to
decommissioning.

`` Allows development of long
term education.

9 FCERM investment

`` Benefit Cost Ratio (BCR) remains
greater than unity

`` BCR greater than 1.

`` BCR greater than 1.

`` No cost
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5. Long Term Maintenance of Defences + Without Support (Do Something)
Option Description

Long Term Maintenance of Defences: The town will be defended
against flooding beyond the project planning horizon, typically over
100 years. At any stage, defences would typically be improved based
on a 50 year life, with the expectation of continued improvement

over the longer term. This would require political will to maintain the
community in the long term.

Without Support: No additional support would be provided to the
community or other stakeholders in terms of planning. The intent
for adaptation would be deferred, relying on continued defence
management. Emergency plans would still be in place.

Table 5-6 Evaluation of Management Approach 5

Objective
Number

Evaluation Criteria

1 A secure place to live

Evaluation of the Approach

Summary

Short term (up to 2030)
SoP acceptable

Medium term (up to 2054) SoP
acceptable (maintenance of defences)

Long term (after 2054,
ST
typically over 100 years)
SoP acceptable
(maintenance of defences)

`` Acceptable SoP
`` Emergency planning

`` Acceptable SoP maintained.
`` Emergency evacuation plan in place.

`` Acceptable SoP maintained.
`` Emergency evacuation plan in place.

`` Increasing risk to life and
economic consequences
in case of defence failure, and
increasing reliance on hard
defences.
`` Extensive construction
and ongoing
maintenance activities.
`` Need to address ground water
issues.

2 Viable community

`` Change in demographics
`` Community confidence
`` Community coherence

`` Community confidence increases.

`` Continued community confidence subject to
political decisions to maintain approach.

`` Increasing concern over
political will to defend
with potential for people to
move away from the area.
`` Reduced confidence due
to increased reliance on
defence.
`` Potential need for long term
decommissioning.

3 Individuals within
the community are not
disadvantaged

``
``
``
``

`` Increased security over the short to medium term.

``
``
``
``
``

`` Social wellbeing and
health compromised by
feeling enclosed by the
increasing defence heights.
`` Same factors highlighted
in the medium term, but
worsening with increasing risk
and uncertainty.
`` Repercussions of lack of
support affecting the next
generation.
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Objective
Number

Evaluation Criteria

4 Thriving businesses

Evaluation of the Approach

Summary

Short term (up to 2030)
SoP acceptable

Medium term (up to 2054) SoP
acceptable (maintenance of defences)

Long term (after 2054,
ST
typically over 100 years)
SoP acceptable
(maintenance of defences)

`` Business confidence
`` Business opportunity
`` Tourism

`` Business confidence increases.
`` Tourism continues to contribute to local business

`` Increased uncertainty starts to impede
business confidence and tourism.

``
``
``
``

5 Maintaining
infrastructure and
services

`` Maintain transport network and
public services
`` Investment in transport network
and public services

`` Services maintained (“Duty of Care”).
`` Transport networks maintained.
`` Lack of clear policy for improvement and investment.

`` Services maintained (“Duty of Care”).
`` Lack of clear policy for improvement
and investment.
`` No planned response.

`` Increasing concern over
future sustainability but
need to sustain infrastructure.
`` No co-ordinated future
plan.
`` Increasing residual risk.

6 Sustainable
economic
development

`` The housing stock
`` Resilience
`` Sustainability and robustness

`` Housing market sustained.
`` Still reliant of emergency planning.

`` Resilience to severe event potentially
compromised increasing need for emergency
planning.

`` Concern over long term
sustainability, increasing
uncertainty.

7 Environment

`` Pollution
`` Impact on natural environment
`` Enhancement of nature

`` Potential pollution in event of failure.
`` Limited impact on designated habitat.

`` Potential pollution in event of failure and lack
of co-ordinated response.
`` Probable impact on designated habitat due to
increased defences.

`` Potential pollution in event
of failure and lack of coordinated response, resulting
in negative impacts upon the
environment in the long term.
`` Major impact on designated
habitat.

8 Education &
Engagement

`` Diversity
`` Empowerment

`` Lack of education and engagement with respect to
increased understanding of the changing risk.

`` Lack of education and engagement with
respect to increased understanding of the
changing risk.
`` Increased dependence on political will to
defend.

`` Lack of education and
engagement with respect to
increased understanding of
the changing risk.
`` Loss of decision making.
`` Community unprepared when
decommissioning is potentially
required.

9 FCERM investment

`` Benefit Cost Ratio (BCR) remains
greater than unity

`` BCR greater than 1.

`` Longer term investment towards the end of
this period would not be justified.

`` BCR less than 1.

Background

Part 1

Part 2

Part 3

Glossary

MT

LT

Increasing uncertainty.
Lack of investment.
Risk of investment loss.
Tourism compromised by
uncertainty and the scale
of defences and access
restrictions to the beach.
`` Eventual unsupported loss of
businesses.

Fairbourne Preliminary
Coastal Adaptation Masterplan

31

From the Long List to the Preferred Management Approach
The evaluations are summarised for all management approaches in Table 5-7.
Table 5-7 Summary of Evaluation of Management Approaches 1 - 5

Approach number 1

Approach number 2

Approach number 3

Approach number 4

Approach number 5

No Maintenance of Defences

No Maintenance of Defences

Medium Term Maintenance
of Defences

Medium Term Maintenance
of Defences

Long Term Maintenance of
Defences

Without Support
Evaluation Criteria
1

Safe place to live

2

Viable community

3

Individuals not disadvantaged

4

Thriving businesses

5

Maintaining infrastructure
and services

6

Sustainable economic
development

7

Environment

8

Education & Engagement

9

9 FCREM investment

Short
Term

Medium
Term

Long
Term

Assessment of Management Approaches
The above summary clearly highlights the present concern in taking
no action (Approach 1), as discussed earlier in Section 3. This Do
Nothing approach would be unacceptable, with severe consequence
in the short term, increasing within the next 20 years. During this
period, there would be unplanned abandonment of the village. The
approach fails to address any of the objectives of the project.
Developing this forward, in taking a Do Minimum approach, we
mitigate some of the more short term impacts, by either:
`` Supporting the community but taking no further action over
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With Support
Short
Term

Medium
Term

Without Support
Long
Term

Short
Term

Medium
Term

Long
Term

improving defences (Approach 2); or
`` In taking a Do Minimum approach to defences, sustaining these
through to 2054, but then relying solely on individuals to adapt
(Approach 3).
Merely by providing some support to the community but accepting
that defences are only sustained possibly over the next 20 years
(Approach 2), does start to address some of the immediate social
issues. However, because of the limited timescale for adaptation,
the benefits of support cannot be sustained. There is just too little
time to develop a longer term plan of support and the benefits of
investing in such support are rapidly lost. Key aspects of this relate
to the decreasing value of property and the lack of confidence in

Part 1

Part 2

With Support
Short
Term

Medium
Term

Without Support
Long
Term

Short
Term

Medium
Term

Long
Term

businesses, impacting both locally and at the wider level on the
economy of Gwynedd. Alongside this, the limited period of time
before decommissioning and the uncertainty over timescales would
prevent service providers being able to properly plan, increasing
their risk in terms of an unrealised investment profile. The limited
time period and uncertainty as to when change would occur, further
reduces the development of future opportunities, impacting both
on future use of the area and the enhancement of the natural
environment. Eventually, there is likely to be benefit to the natural
environment, through the natural adaptation of the area following a
period when the environmental conditions would rapidly alter.
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Under Approach 3, while the commitment to defend through to
2054 (which would be economically justified) does provide slightly
greater confidence, the lack of social support and forward planning
in terms of infrastructure and businesses erodes that confidence,
such that there is likely to be substantial social change and
increased deprivation. The impact on individuals or families could
be generational. Without facilitated planning for decommissioning,
there would be an uncoordinated response from businesses and
services providers, again potentially leading to unnecessary or
wasted investment. There would be an increasingly rapid rise in
deprivation towards the end of the period, with the probable
increased dependency on social support and care. It is envisaged,
under this approach, that no planning would be undertaken in terms
of adaptation and enhancement to the natural environment, with
the potential for longer term detrimental consequences on the
area. The lack of engagement with the community and without the
development of educational opportunities with respect to climate
change and the impacts of climate change, would result in the loss of
important opportunities to establish a more broadly beneficial centre
of learning.
By combining Approaches 2 and 3, establishes Approach 4. This
takes both a clear and defined approach to management of the
defences (reducing uncertainty), while supporting the community.
This enables individuals and businesses to prepare for and mitigate
against the impacts of change, addresses many of the weaknesses,
threats and uncertainties identified above. Notwithstanding the
substantial disadvantages associated with decommissioning over
the planning horizon (2014 – 2054), there are seen to be actual
benefits in the shorter term in having a clear plan of action.
Individuals, businesses and service providers can plan with greater
confidence and within a co-ordinated framework, potentially to a
better degree than at present. The focus of change in a planned
way, reinforces the need for collaboration. Under this approach,
new ideas, already emerging, are able to be developed. There is
time and commitment to plan beyond the immediate period of
time, exploring the future opportunities for use of the area. This
clearly supports a more beneficial approach in allowing the natural
environment to develop in the longer term, with the ability to plan
how the process of decommissioning would support this. Similarly,
as identified in Section 3, there are complementary approaches that
might be developed, creating opportunities that may financially
support the process of adaptation over the short to medium term.
The key benefits of this approach are in the increased certainty over
time scales, in association with the extended period of certainty.
This is coupled to a more structured framework for collaborative
decision making. This provides a context for decisions in terms
of flood defence and risk management, alongside and integrated
with decisions being made which address other aspects of the
socio-economic and environmental management of the area. The
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summary in Table 5-7, highlights the potential beneficial outcomes
over the short term, with the ability to sustain these benefits over
the medium term, while to some degree, mitigating the inevitable
serious consequence of change in the longer term.
The final approach (Approach 5) assesses the situation based on
the scenario that defences are to be maintained over the long term.
The critical factor in this approach is the assessment that continued
flood and coastal erosion would not be sustainable indefinitely and
that beyond 2054 there would be inadequate economic justification
(under present rules) to support such continuance of defence.
An important caveat in assessing this approach, therefore, is that
there is continued political will and support for this approach going
beyond normal present day procedure. Given that, in the future,
Fairbourne, is unlikely to be the only area facing such challenges, this
fundamental assumption is unlikely to be realised. Notwithstanding
this important caveat, the approach to management has been
included to explore, in comparison with alternative approaches,
how such an approach might realistically address the project
objectives. In this context, it may be seen that this approach would,
not unsurprisingly, address many of the immediate issues over
the short term. There would be, initially some improved degree of
confidence across all aspects of management. It has been taken that,
because there is the intent to invest long term in the area in terms of
flood and coastal erosion risk management, there would no longer
be any additional need in terms of social support. Therefore, to a
large degree, the response of different sectors of the community,
businesses and individuals, would be determined by assumptions
made by individuals as to the likelihood of continuing defence and
their individual perception of risk.

project objectives.
At a strategic level, the preferred management approach maintains
defences over the planning horizon (2014 – 2054), while providing
a structured and co-ordinated framework of social, environmental
and business support. Approach 4, is considered and developed in
more detail in the following sections of this document setting out the
structure and process of the Masterplan.

Initially that confidence might reasonably be considered to be high.
However, in the longer term, as the reality of the scale of defence
required is seen; it might reasonably be assessed that this level of
confidence reduces as the consequences of residual risk increases
(or continued concern over the longer term commitment to defend).
This is reflected in Table 5-7, highlighting that the results of taking
this management approach forward, merely delays facing up to the
present day concerns. Based on this assessment it is considered
that this approach, quite apart from being unsustainable in terms
of current risk management funding arrangements, is likely to be
unsustainable in terms of meeting the project objectives.
The overall assessment of management approaches concludes,
therefore, that:
`` Approaches 1 and 5, fail to deliver the project objectives;
`` Approaches 2 and 3 go some way to address these issues but fail
in terms of maximising the sustainability of the village; and
`` Aspects of Approaches 2 and 3, drawn together in Approach
4, best addresses the issues and most appropriately meets the
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6.0

The Management Plans

Introduction
Earlier sections of this document explain the present threats to which
the Fairbourne area is exposed. The document examines a range of
alternative approaches that could be applied to these threats, so
as to better understand the challenges being faced. This includes
considering the implications of the Do Nothing scenario. Under this
option, the response in terms of risk management and management
of the complex issues of change, resides with individuals and
individual organisations. There is no time to adjust and no coordination of response. This is shown to be unacceptable. Even in
taking a more traditional approach, which considers and manages
future risk management in isolation from the broader social and
environmental issues, creates a situation of uncertainty, with major
consequences in terms of peoples’ life and livelihood. This approach
therefore cannot be sustained.
Facing up to these challenges, quite clearly demonstrates the need
for a more holistic and integrated (multi-agency) management
response, leading to the recommended Preferred Management
Approach:

Maintenance of the Flood Defences up to the
Project Planning Horizon (2054) with Social
Support.

and the consequences of failing to make decisions. In co-ordinating
this, there is the need for different organisations to understand how
their decisions might influence other people, organisations and the
shape of the Masterplan itself into the future. Within this section,
different key elements of the Masterplan are considered, with
each element being considered as a specific Management Plan but
essentially being an integral part of the Masterplan.
These following five Management Plans are considered:

1

Flood Risk Management Plan (Flood and
Coastal Erosion Risk Management – FCERM)

(FR)

2

People and the Built Environment Management
Plan

(P)

3

Infrastructure Management Plan

(I)

4

Businesses Management Plan

(B)

5

Natural Environment Management Plan

(NE)

Within this approach there is the underlying need to be in a position,
that by 2054 there is no longer the need for flood risk management
to the village. The approach, however, aims to create a clear pathway
for change to occur, in a manner that is managed. The approach
provides greater certainty and clarity in terms of what decisions
will need to be made, it mitigates the consequences of change
and considers both the opportunities along the route and after
decommissioning.
At this stage in developing such an approach (The Masterplan),
it has to be recognised that there are still significant issues to be
addressed and uncertainties, particularly in terms of climate change
but also in terms of future social and political attitudes. Therefore,
not all decisions and actions can be fully mapped out yet, as we
are managing a process of change. The Masterplan has to maintain
a degree of flexibility, considering different possible realities and
considering how such outcomes might then need to be addressed.
An essential aspect of the Masterplan is, therefore, in highlighting
the likely timescale for actions, the timescale leading up to actions
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Figure 6-1 Preliminary Outline Masterplan (the Core Plan)

The Core Plan
Based on the above, it is possible to map out the basic timescale
for change for each of the five Management Plans. This forms the
core plan for adaptation, to deliver the project objectives, based on
current information (Figure 6-1). The timeline shows different phases
of the Masterplan: Establish & Develop, Implementation & Review
and Decommissioning Process.

Governance and Co-ordination
It is intended that the Masterplan is managed and taken forward by
a Project Delivery Board, reporting to the Public Service Board. This
provides direct co-ordination through the powers outlined within the
Well-being of Future Generations (Wales) Act, 2015.
The remit of the Project Delivery Board (PDB) is to research and
implement the Masterplan, whilst continuing to engage with Welsh
Government, gaining continued political support and funding for
the project. An essential element of this support would need to
focus on year-on-year long term funding of the project rather than
a year-by year assessment. This recognises that the development of
the Masterplan is the management of a long term process, which

Background
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is essential in delivering the aims and objectives of the project, in a
co-ordinated manner.
An initial structure for governance is shown in Figure 6 2. This
structure will be developed in detail over the coming year.
Provisionally, it is envisaged that Gwynedd Council and Natural
Resources Wales (NRW) would take a lead role within the PDB,
supported by other organisations and representatives, as shown in
Figure 6-2. Following a review of current progress on the project, key
elements of the plan would be progressed as follows:

General management and support

`` Overall management and co-ordination – PDB.
`` Political engagement – PDB.
`` Development of on-going business case (funding) – Gwynedd
Council.
`` Legal advice – Gwynedd Council.

Figure 6-2 Governance Structure

Part 2

Part 3

Glossary

Fairbourne Preliminary
Coastal Adaptation Masterplan

35

Social and Economic (specific task group)

`` Social and economic monitoring – Gwynedd Council, Social
Services Team.
`` Monitoring and research into impacts on house pricing and
other social impacts – Gwynedd Council liaising with academic
institutions.
`` Community Interest Company (subject to agreements and
confirmation) – Independent company, reporting to and initially
supported by Gwynedd Council.
`` Engagement and education – Arthog Community Council,
supported by Gwynedd Council.
`` Business liaison – Arthog Community Council, supported by
Gwynedd Council.
`` Emergency response – Gwynedd Council, supported by NRW.
`` Opportunities for future use of the area – Gwynedd Council, in
liaison with NRW and the community.

Technical (reverting responsibilities to operating
authorities)

`` On-going monitoring and review based upon previous technical
group reports – NRW and Gwynedd Council Coastal Team.
`` Review of implications for timescales relating to the Masterplan –
Gwynedd Council Coastal Team, reporting to PDB.
`` On-going management of defences (including development of
detailed appraisal) – NRW, reporting to PDB.
`` On-going, long term strategic response to defence failure – PDB.

Infrastructure (specific task group)

`` Collation of information and co-ordinated response – Gwynedd
Council Flood and Coastal Erosion Risk Management (FCERM)
Unit.
`` Service delivery plans and adaptation response – Individual
service providers.
`` Long term planning and management of transport links – Welsh
Government.

Environment (specific task group)

`` Short to medium term environmental management plan – NRW.
`` Longer term opportunities – task group through NRW.
The final representation on the PDB would be confirmed over the
coming year, with task groups being established. This governance
of the project would be reviewed as the project develops, with the
expectation that the form of the board and individual task groups
will change as the Masterplan moves from the initial phase of work
in establishing the project, through to on-going implementation and
subsequent decommissioning. During the progress of the project, the
opportunities for future use of the area will be developed, potentially
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influencing how implementation of the Masterplan will be delivered.

The Decision Making Process
A preliminary assessment has been undertaken of the critical
decision making process over the full period of the Masterplan. This
aims to demonstrate how decisions between different organisations
and individuals interrelate, providing an initial framework for further
establishing the overall structure and management of the final
Management Plan.
There are three critical aspects underpinning this assessment:

1. Core Plan

`` There is a basic assumption that decisions within each element of
the Masterplan will be made in line with the proposed Core Plan,
set out in Figure 6-1. The aim is to highlight when decisions might
need to be made in order to maintain progress of the Masterplan
and how decisions, therefore, relate to each other.
`` No attempt has been made at this point in time, as to how the
Masterplan might need to change from the proposed Core Plan, if
a decision or an outcome of a decision varied from the currently
anticipated outcome. The structure of decision making aims to
allow further thought to be given to different outcomes and how
the outcomes might impact the overall Masterplan.

2. External Uncertainty

`` The assessment is based upon assumptions made regarding the
rate of climate change, as set out in the work developed through
the Technical Group (Section 2 of this document). The implications
of these assumptions are discussed further within this section.
`` It has been assumed that, in line with continued management
of the defences, there would be no major failure of the defence
system. Should such a failure occur, resulting in substantial
damage either to properties or infrastructure, then clearly
a decision would need to be made as to the nature of the
response. The response would depend upon the level of damage,
the residual integrity of the defences and, most significantly,
the timing of the failure in the context of preparedness for
decommissioning. Emergency response measures and planning
would continue to be in place to safeguard people.
`` It is recognised that there may be other external influences that
need to be considered and developed upon in a manner similar to
the above. This document provides the structure within which to
consider this.
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Part 2

3. Nature of the decisions – different decisions have
different levels of influence

`` Some decisions are fundamental to delivering the overall
objectives of the Masterplan. For example, a decision not to
continue to defend the area would alter the whole approach to
management from that point on. Although at any point in time
there would be the need to develop a business case to justify
specific investment in elements of the defence system, this needs
to be within the broader agreement in principle of the overall
strategy for defence.
`` Other decisions influence the way in which the overall Masterplan
might be delivered. For example, decisions with respect to
infrastructure are to a degree, determined by the statutory
requirement to maintain a level of service while there is continued
demand. Decisions as to improvement in services, might depend
on the period over which these might reasonably be expected to
continue, and may also influence the opportunities for enhancing
community wellbeing.
In the following pages, each of the five Management Plans,
associated with the Masterplan are expanded upon. For each
Management Plan, first a timeline is presented, indicating the timing
of decisions and the actions or outcomes based upon the specific
decisions. This is then developed further in the Decision Table with
respect to each decision point. The aim is to clearly define within the
context of the overall Masterplan (Figure 6-3).
This section of the document concludes by drawing together the
above information highlighting how decisions and actions within
each element of the Masterplan combine within a management flow
diagram for the whole process.
This analysis examines the critical dependencies understood at
present involved with the overall process, highlighting the initial
stages necessary in establishing the process. This is set out within
an immediate Action Plan developed in the final Section of the
document.
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Figure 6-3 Aims of the Masterplan
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Flood Risk Management Plan (FCERM) Management
Plan
The timeline is developed in line with the assessment made within
the Technical Group’s Overview report. The planned works at Friog
Corner provide an acceptable Standard of Protection (SoP) in this
area up to 2054, and are fundamental to delivery of the overall
Masterplan. Beyond this, at present there is no formal acceptance
in principle of the proposed risk management strategy. This needs
to be in place to provide confidence for all other elements of the
Masterplan. Within the context of this short to medium term
Strategy, it is considered probable that further works will be required
along the coastal frontage, as indicated by the timeline
(Figure 6-4). In addition, it is probable that works may be
required to improve the rear flood embankment. This is all
covered within the Technical Group’s Overview Report and
forms the basis for the Strategy.
In this context, the agreement in principle to the Flood Risk
Strategy (decision point FR2) is the most critical decision point (see
Figure 6-4 and Table 6-1 for further information on the decision
points along the timeline). All subsequent decisions with respect
to further investment in defences relate to the most appropriate
form of defence. Typically, the strategy would be reviewed on
a five yearly programme (FR8), based on further assessment of
defence condition and re-assessment of monitoring data. The
initial assessment suggests that around year 2030 there would be
the need for a more detailed review confirming or amending the
projection of the Planning Horizon. This would allow meaningful
adjustment of the overall Masterplan going forward from this time.

Critically, investments in the community, the economic justification
for the Community Interest Company, together with aspects such as
investment in infrastructure are all time dependent. A substantial
review of the Flood Risk Management Plan at 2030 would further
inform the whole process.
On-going management and maintenance would be needed to take
account of the conclusions emerging from the Environmental Plan,
discussed later.

`` A Recovery Plan needs to be developed for planning the longterm response to defence failure. The plan should provide
guidance on the impact of a major defence failure on the planned
project horizon, considering the timing of the event, potential
impacts and damages. The plan needs to consider potential
outcomes over different periods of the Masterplan, recognising
the level of preparedness for decommissioning. The Recovery Plan
would be updated over the duration of the Masterplan.

Research
`` Research and monitoring of climate change, in particular the
effect on sea level rise is required. This research needs to be done
on a regular basis as further information becomes available. This
is identified as a separate line in the time line. This is discussed
further within the Action Plan.
`` On-going site specific monitoring is required to allow reassessment of defence condition and vulnerability, this function
would be undertaken by Gwynedd Council and NRW, feeding
information back through the Project Delivery Board (PDB).
`` Monitoring of ground water would continue.

Supplementary Plans
`` A Major Incident Plan needs to be developed for planning the
short-term response to extreme events or the risk of defence
failure. The plan needs to be updated in response to the changing
risk and decision points reached. This would be developed in line
with normal NRW policy for flood risk management.

Figure 6-4 Timeline for the Flood Risk Management Plan (refer to Table 6-1 for further information on the decision points)
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No.

Decision

Responsibility Description

Information Gaps

Dependent on decision… Feeds into
decision…

FR1

Reinforce Friog Corner?

NRW

The works to Friog Corner are required to bring this section of defence up
to a SoP consistent with the rest of the defence system. In undertaking
these works, this would continue to provide defence of this section
through to 2054.

Initial environmental
management plan being
developed within longer
term context.

Subject to normal approval
process

FR2

Accept in principle approach
to management and FCERM
Strategy?

NRW, Gwynedd
Council, (Welsh
Government)

The Strategy developed from the Strategic Business Case, supported by
this document, sets out the short to medium term approach to flood risk
management through to 2054.

Covered within this
document and the final
Masterplan.

Subject to acceptance
of the overall integrated
approach set out in the
preliminary Masterplan

FR3 – 6,
P1, P2, P3
B2,
NE1

FR3

Approach to continued
defence?

NRW

Capital works are required, typically in 2032 to maintain an acceptable
flood defence up to 2054.

Research on climate
change and on-going
monitoring.

FR2, FR8
B1
NE1

B1

FR4

Approach to continued
defence?

NRW

Capital works are required, typically in 2032 to maintain an acceptable
flood defence up to 2054.

Research on climate
change and on-going
monitoring.

FR2, FR8
B1
NE1

B1

FR5

Approach to continued
defence?

NRW

Capital works are required, typically in 2045 to maintain an acceptable
flood defence up to 2054.

Research on climate
change and on-going
monitoring.

FR2, FR8
B1
NE1

B1

FR6

In principle approach for
longer term management of
the railway and wider area?

NRW, Network
Rail

Initial discussion and development of outline approach to future
management of residual flood risk following decommissioning.

Input from Network Rail.

FR2, FR8
I4, I7
B1

P4
I7
B1

FR7

Confirm in principle approach NRW, Network
longer term management of Rail
the railway and wider area?

Development in principle approach to defence of railway and residual risk
to wider area.

Research on climate
change.

FR2, FR8
I7,
B6

I7
B6

FR8

Review and confirm FCERM
Strategy.

Research on climate
change and on-going
monitoring. Progress on
Masterplan.
Major Incident Plan;
Recovery Plan.

FR2, 3, 4, 5
I1, I4, I7

P7, P8
I1, I2, I3, I4, I5, I6
B5,
NE4
Major Incident
Plan; Recovery Plan

Project Delivery Assess need for change in Planning Horizon. This would be reviewed on
Board (PDB)
a regular basis with a major review typically in 2030, subject to other
information.

Table 6-1 Decision Table for Flood Risk Management Plan
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People and the Built Environment Management
Plan
The timeline is developed, in part, from the timeline for the Flood
Risk Management Plan but is principally based around emerging
plans for the creation of a Community Interest Company (CIC);
decision point P1 (see Figure 6-5 and Table 6-2). It is envisaged that
the CIC would benefit from a loan provided by Welsh Government
and underwritten by Gwynedd Council. The company would act
independently of Gwynedd Council but with representation from
the community on the board of the Company. The Company would
report to the Council and the Project Delivery Board (PDB). Critical to
developing an acceptable business plan and hence gaining funding
support, are assumptions made in terms of Flood Risk Management
over typically, the initial 20 years. All profits from the company
would feed back in to support of adaption of the community. Initially,
this is seen to provide an opportunity to release equity in property
(decision P2), restoring the ability for people to move and decreasing
reliance on social support. Depending on the success of the company,
future profits might contribute to sustainable enhancement of the
village (decision P5). Over the longer term, transfer of properties
to the company would assist in the management of eventual
decommissioning (decisions P7 and P8). Notwithstanding this
initiative, over the longer term, there would be a need to manage
decommissioning (decision P8) and the need to provide statutory
social care (decisions P7 and P9).

Underpinning all these actions would be the need for social
monitoring and research in to the impact on people and the housing
market. Similarly, there would be the need for communication,
engagement and education. Both on-going activities would have
a direct relevance to individuals within the community but also
provides the opportunity to create a centre for climate change
adaptation (decision P3), supporting the vitality of the community
and local businesses, alongside providing potential wider benefits to
communities faced, in the future, with similar challenges. Associated
with this initiative, would be the intent to explore opportunities
for direct adaptation or reconstruction of buildings for longer term
sustainable use (decision P4). It is intended that these opportunities
are initially developed relatively early in the project, so as to provide
support for the community and to establish the area as a centre of
excellence and information.

Research
`` Research into future use of area.
`` Research and monitoring of social impacts.

Supplementary documents
`` CIC Business Plan and Business Strategy.
`` Education and Engagement Strategy.
`` Future risk assessment for adaptive use.

Figure 6-5 Timeline for People and the Built Environment Management Plan (refer to Table 6 2 for further information on the decision points)
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No.

Decision

Responsibility Description

Information Gaps

Dependent on decision… Feeds into
decision…

P1

Approval of the Community
Interest Company (CIC)?

Gwynedd
Council

Approval of the business plan and strategy.

CIC business case in
development.

FR2

P2, P5, P7, P8, P9

P2

Mechanism for equity
release?

Community
Interest
Company (CIC)

The decision needs to be made when and how the CIC will buy properties.

CIC business strategy.
Monitoring of social
impacts.

FR2
P1, P4
NE3

P4, P5, P7, P8, P9

P3

Creation of an adaptation
centre?

Gwynedd
Council / CIC

Examine opportunity for and establish an adaptation centre. Define role
and objectives locally and nationally.

Monitoring of social
impacts.
Education and
Engagement Strategy.

FR2
NE2

P4, P6, P10
B2
Education and
engagement
Strategy.

P4

Opportunities for adaptive
properties? (Vulnerability
Identification)

Gwynedd
Council / CIC/
Adaption
Centre

Investigate and select properties or areas for adaptive use, e.g. flood
resilient properties. Properties would need to be to an acceptable standard
and be compliant with a flood risk assessment, with involvement of the
Welsh Government. Associated with this would be the identification of the
vulnerability of the housing stock triggering the potential need for earlier
decommissioning of certain houses in the village, which are not resilient.
This would help to target investments. Potential for release of equity.

Research in to future use
of the area.
Flood Risk Assessment.
Environmental impact.

FR2, FR6
P2
NE3
Development policy

FR6
P2
I2, I4
B6
NE3

P5

Invest in the community?

Community
Interest
Company (CIC)

Any profit from the CIC will be re-invested in to the community. Decision
need to be made regarding when and what to invest in: more properties,
business, tourism, community enhancements, etc.

CIC business strategy.
Monitoring of social
impacts.

P1, P2, P4
I1, I4
B3

P6, P8,
I1, I4
B4

P6

How to integrate adaptive
use?

CIC/ Adaption
Centre

Adaptive use of properties or areas of the village would impact on and
influence investment in the community and potentially upon management
of the natural environment.

CIC business strategy.
Environmental impact.

FR2,
B6
NE3

P5, P8
B6
NE3

P7

Levels of relocation support?

Gwynedd
Council social
services

How Gwynedd Council can stimulate people to move and detail the degree Education and
FR8,
of support required. (e.g. financially).
Engagement Strategy.
P2
Monitoring data of social
impacts.
Legal

Education and
Engagement
Strategy

P8

How do we manage the
decommissioning of vacant
properties and public
buildings?

Gwynedd
Council

Decommissioning could mean e.g. leave the buildings empty, remove to
avoid pollution, remove and recycle as sustainable as possible, adapt to
new use of area.

List of public buildings.
Research in to future use
of the area.
Environmental impact.

Education and
Engagement
Strategy.
Environmental
Management
Strategy.

P9

How do we provide
care support and social
benefit support after
decommissioning?

Gwynedd
Council

There is the legal duty of care: to support people after flooding. If people
who need care can't realise the value of their asset, then local authorities
will have to pay for that care.

Monitoring data of social P2, P8
impacts.
Legal

P8

P10

Management of future use of Gwynedd
the area
Council

Potential integration as part of the adaptation centre. Requirement for
services.
Integration with natural environment.

Research into future use
of area.
Environmental impact.

I3, I5
B6
Education and
Engagement
Strategy.

Table 6-2 Descision Table for People and the Built Environment Management Plan

Background

Part 1

Part 2

Part 3

Glossary

FR8
P2, P6,
I4-5,
NE3, NE4, NE5

P3, P4, P6
I1, I4
B6,
NE4
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Infrastructure Management Plan

Research

Provision and maintenance of various services remains the
responsibility of each service provider. However, integration is
essential within the overall Masterplan to:

`` Research in to future use of the area.
`` Legal requirements with regards to maintaining transport
networks and stations.

`` Ensure that services continue to be provided as required;
`` Examine opportunities for enhancement of services with respect
to maintaining and enhancing opportunities for the community;
and
`` To avoid unnecessary investment.

Supplementary documents
`` Infrastructure Strategy.

The timeline starts with three decisions that are already made:
`` to conduct overhead cable modernisation,
`` provide superfast broadband to the area, and
`` improvement works to the Barmouth Viaduct (railway bridge).
The residual life of these works is unknown. More detailed
information is required from the Infrastructure Group in finalising
the Masterplan. More generally there is a need to develop an
Integrated Infrastructure Plan. See Figure 6-6 and Table 6-3 for
further information.

Figure 6-6 Timeline for the Infrastructure Management Plan (refer to Table 6 3 for further information on the decision points)
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No.

Decision

Responsibility Description

Information Gaps

Dependent on decision… Feeds into
decision…

Overhead cable
modernisation (SPEN)

SPEN (SP
Energy
Networks)

The overhead cable modernisation is approved already.

Residual life

-

P5, P6
B2

Superfast broadband

CHECK
SUPPLIER

The implementation of superfast broadband is already planned.

Residual life

-

P5, P6
B2

Barmouth Viaduct
improvements

Network Rail

The improvements to Barmouth Viaduct are already planned, plans for this Residual life
are to be undertaken between 2019 – 2024. This needs to be reviewed
against future coastal change.

-

FR6,
P5, P6
I5
B2

I1

Examine residual life and
future investment profile?

Utilities
suppliers

The utilities providers will continue to supply homes as long as there is a
demand. This needs to be integrated within the Masterplan.

FR2, FR8
P3, P5, P6
B2
NE4

P5
I2, I3

I2

Requirement for supply to
adaptive use of the area?

Utilities
suppliers

Development of adaptive use will require provision of services. This may
Research into future use
take a different form of delivery requiring integration with adaptive design. of the area.
Flood risk assessment.
Environmental impact.

P4, P6,
NE3

P10

I3

How do we decommission
services networks?

Utilities
suppliers

Decommissioning could mean leaving the service networks as is, removal
to avoid pollution, remove and recycle as sustainable as possible, adapt to
new use of area.

Research into future use
of area.

FR8,
P8,
I5,
B4,
NE4, NE5

FR8
P8

I4

Examine residual life and
future investment profile?

The transport networks need to be maintained up to decommissioning.

Infrastructure Strategy;
Legal requirements with
regards to maintaining
transport networks,
harbours and stations.

FR6
P5.
B2

P5
I5, I6, I7

I5

Requirement for access to
adaptive use of the area?

Development of adaptive use will require access. This may take a different
form requiring integration with adaptive design.

Research into future use
of the area.
Flood risk assessment.
Environmental impact.

P4, P6,
NE3

P10

I6

How do we decommission
transport networks?

Decommissioning could mean leaving the transport networks as is,
removal to avoid pollution, remove and recycle as sustainable as possible,
adapt to new use of area.

Research into future use
of area.

FR8,
P8,
I4, I5,
B4,
NE4, NE5

FR8
P8
B6

I7

Confirm long term
sustainability of railway and
need for defence? (Future
strategy Cardigan Coast railline.)

If the railway needs to be used after decommissioning of defences,
consideration needs to be given to its defence.

Research into future use
of area.

B4, P8

FR8
B6

Network
Rail/ Welsh
Government

Infrastructure Strategy

Table 6-3 Decision Table for Infrastructure Management Plan

Background

Part 1

Part 2

Part 3
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Businesses Management Plan
Responsibility for any business clearly remains with business owners.
However, businesses provide important services to the community,
provide local employment, enhance community cohesion and vitality,
as well as providing facilities supporting aspects such as tourism,
supporting the life of the village and the broader region (See Figure
6-7 and Table 6-4 for further information).
The aim of the Masterplan is to facilitate and provide opportunities
for thriving businesses (decision B2). In part this relates to provision
of support for use of the important beach area (decision B1),
maintaining access to the area and around the area, as well as
encouraging confidence in the area (decision B3). Into the future,
over the medium term, potential investment in the village needs
to be integrated with private business investment (decision B4),
supporting and facilitating relocation and decommissioning. Through
to the longer term, there is the need to examine and potentially
promote the opportunities for new business activity associated with
sustainable use of the area beyond the Planning Horizon (decision
B6). This needs to be considered earlier in the process in association
with developing the sustainable use of properties.
Clearly, within all this, the importance of the natural landscape
is essential in supporting the use and quality of the area, and
promotion of businesses needs to be integrated with management of
the natural environment.

Research
`` Research into future use of area.

Supplementary documents
`` Business and Tourism Strategy.

Figure 6-7 Timeline for the Business Management Plan (refer to Table 6 4 for further information on the decision points)
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No.

Decision

Responsibility Description

Information Gaps

Dependent on decision… Feeds into
decision…

B1

Maintain existing facilities
and attraction to the area?

Arthog CC /
Gwynedd
Council

Tourism is important to the area. Action is required to support continued
use such as maintaining access to the beach. The previous beach access
ramp was damaged by the 2014 storms (and subsequently removed).

Alternative
opportunities.

FR3, FR4, FR5
NE2

FR3, FR4, FR5

B2

How do we (continue to)
support businesses?

Arthog CC /
Social and
Economic
Group

Business Support could be in the form of Business Support Groups,
establishing a liaison group, providing a forum for discussion with
businesses.

Business and Tourism
Strategy.

FR2, FR8,
P3,

FR8
P5

B3

Do we want to actively
promote the current
tourism?

Arthog CC/
Gwynedd
Council

Promotion of Fairbourne based both on its existing attraction and as a
centre for adaptation.

Business and Tourism
Strategy.

FR2,
FR8
P3,
B1, B2
NE2

FR8
P3

B4

How do we integrate
business investment with
community investment?

Arthog CC/
Gwynedd
Council

Investment in the village needs to be fully integrated with development
and support for existing businesses.

Business and Tourism
Strategy.
Monitoring of social
impacts.
Education and
Engagement Strategy.

FR2, FR8
P3
I1, I2

FR8
P5
I1, I2

B5

Levels of relocation support?

Gwynedd
Council Social
Services

How Gwynedd Council can stimulate businesses to move and adapt
and the degree of support required, taking account of increased
unemployment.

Business and Tourism
Strategy.
Monitoring of social
impacts.
Education and
engagement Strategy.

FR8

FR8
P8

B6

Need to investigate and
promote new business
opportunities.

Arthog CC/
Gwynedd
Council

Future business opportunities e.g. Tourism of the Future, the Climate
Change Centre (education). Future support could facilitate relocating or
new businesses, supporting employment.

Research into Future use
of area.
Business and Tourism
Strategy.

FR8
P2, P3
I2, I4
NE3

FR8
P10
I2, I4
NE3

Table 6-4 Decision Table for Businesses Management Plan

Background

Part 1

Part 2

Part 3
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Natural Environment Management Plan

Research

The project takes a long term view to management of the area, with
significant opportunities for naturalisation of the area. However,
during the process of adaptation there are significant challenges:

`` Research into future use of area.
`` Identify required environmental surveys and legal requirements
with regards to pollution mitigation, clean-up after
decommissioning.

`` Over the short to medium term, in terms of the impact of
maintaining the coastal defences on the natural environment and
in terms of how defences might be managed, taking advantage of
natural coastal processes.
`` Over the longer term there are potentially severe impacts that
will need to be avoided or mitigated in terms of deterioration of
buildings and infrastructure and the potential damages associated
with any clear-up operations.
`` Over the long term, beyond decommissioning, there is the need
to balance any future use of the area without constraining the
clear opportunities for habitat enhancement and management.

Supplementary documents
`` Required surveys: Strategic Environmental Assessment, Habitat
Regulations Assessment, consideration Water Framework
Directive, etc.
`` Environmental Management Strategy.

These issues all need to be considered in developing an
Environmental Management Strategy. Alongside this, are the
opportunities for education and promotion of the area as an example
of good environmental adaptation. There are also opportunities
for funding of the project and process through development of
compensatory habitat.
Within the overarching Environmental Adaption Strategy, there are
specific actions and decisions that need to be taken in managing this
process. This is set out on the timeline in Figure 6-8 and Table 6-5.

Figure 6-8 Timeline for the Business Management Plan (refer to Table 6-5 for further information on the decision points)
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No.

Decision

Responsibility Description

Information Gaps

Dependent on decision… Feeds into
decision…

NE1

Identify constraints and
Natural
opportunities associated with Resources
on-going management of
Wales (NRW)
defences.

Establish early in the process a framework for detailed assessment of
potential maintenance constraints and opportunities. This would facilitate
and provide confidence in approach to future management, potentially
modifying the approach taken in the future.

Environmental
assessment of potential
activities.

FR2, FR8

FR3, FR4, FR5, FR8

NE2

How to promote the
environment?

Natural
Resources
Wales (NRW)

Working with the development of an adaptation centre to promote
sustainable development of the natural environment alongside
opportunities for decommissioning and future use.

Environmental
Management Strategy.
Research into Future use
of area
Education and
engagement Strategy.

FR2
P3

FR3, FR4, FR5, FR8
B1, B3
NE1
Education and
engagement
Strategy

NE3

How do we capitalise on and
create future opportunities
for long term adaptation

Natural
Resources
Wales (NRW)

In order both to maximise enhancement of the natural environment
within the area and capitalise on potential funding there needs to be early
consideration of future opportunities. Together with considering potential
impacts of, constraints on and integration with future long term use of the
area.

Environmental
Management Strategy.
Research into Future use
of area
Environmental
assessment of potential
activities.

FR2
P4, P6

P2, P4, P6
B6
I2, I5

NE4

How do we mitigate
pollution?

Natural
Resources
Wales (NRW)

The pollution during and after decommissioning should be mitigated.

Environmental
Management Strategy.
Identify legal
requirements with
regards to pollution
mitigation.

FR2, FR8,
NE3

P7, P8
I3, I6

NE5

How do we plan for
sustainable reuse of
materials and clean-up after
decommissioning?

Gwynedd
Council

It is a legal requirement to clean-up Fairbourne after decommissioning, in
terms of waste removal. It can be decided to decommission Fairbourne in
a more sustainable way than just the legal requirements, by reusing and
recycling the materials as much as possible.

Identify legal
requirements with
regards to clean-up.

FR2, FR8
NE4, NE6

P7, P8
I3-I6
NE4, NE6

NE6

How do we enhance
the environment after
decommissioning?

Natural
Resources
Wales (NRW)

The impact on the natural environment can be minimised, and/or the
natural environment can actively be enhanced.

P4
NE3

P10

Table 6-5 Decision Table for Natural Environment Management Plan

Background

Part 1

Part 2

Part 3
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Long Term Flow Diagram
The Flow Diagram in Figure 6-9 illustrates the key decision points,
highlighting the key interdependencies between decisions within
different elements of the Masterplan. The key decision points and
actions are taken directly from the Management Plans presented in
this section.

Actions are grouped within core process themes of the Masterplan
in terms of Information, Planning, Management and Delivery and
Review. These core process themes are developed into Action Plans
in the next section.

The timeline below shows different phases of the Masterplan:
Establish & Develop, Implementation & Review and Decommissioning
Process. These phases correspond with the phases depicted in the
Core Plan.

Figure 6-9 Long Term Flow Diagram
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Management of External Uncertainties
The Masterplan is developed based on the planning horizon in 2054,
the best estimation based on current climate change predictions.
The Masterplan, however, remains a dynamic on-going process. The
Masterplan is set up in a way that allows further review particularly
in terms of potential change in the planning horizon. As highlighted
earlier, there are external factors that have the potential to influence
and potentially radically alter the delivery of the Masterplan. At

this stage in the development of the Masterplan; developing the
basic structure and highlighting how decisions interrelate, these
uncertainty factors have not been considered in detail. This will,
however, need to be developed as the Masterplan is finalised
and as the plan moves through to its implementation Phase. The
Masterplan, as it stands at the moment, does allow for inclusion of a
scenario led approach, such that review and modification is allowed
for within the basic structure.

In developing the thought process, the two key areas of uncertainty
have been considered in outline in terms of how the decision making
process might incorporate these factors. These factors are:
`` The change in rate of climate change (see Box 8); and
`` The possibility of a major failure of the defence system (see Box
9).

Box 8 Change in Rate of Climate Change - Responding to Uncertainty

Box 9 Response to Defence Failure - Responding to Uncertainty

Background

Part 1

Part 2

Part 3

Glossary
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7.0

Action Plan

Section 6 of this document sets out the overview of the Masterplan,
its structure, in term of different elements of development, alongside
the governance structure for delivery. This section of the document
builds on this to develop the more immediate Action Plan, over
the next year and through to the initial stages of taking forward
implementation of the Plan. This is considered vital in establishing
the necessary evidence supporting decisions and in maintaining the
momentum created during the initial development works that have
been undertaken to date.

The Action Plan uses the same process themes as described in the
Long Term Flow Diagram: Information, Planning, Management
and Delivery and Review, with the additional overarching theme
‘Governance’.

Governance
The preliminary Masterplan identifies different cross-cutting
activities, not least in terms of establishing governance of the
process. The recommended actions for setting up the governance
structure are set out in Table 7-1. In any action, a distinction is
made between organisations tasked with initiating an action and
that organisation, ultimately, that takes responsibility for taking
forward any specific task. It is also recognised that some tasks
require collaboration between several different parties involved in
developing the action. This distinction is highlighted in Table 7-1 and
in the subsequent tables setting out actions addressing other areas.

No

Action

Description

Output / Outcome

Action owner/
Initiator

Partners

Timing/
trigger

Org 1

Establish Project
Delivery Board (PDB).

a) Confirm overall governance structure within the more general
remit of the Public Service Board (PSB).

Overall project delivery.

Gwynedd Council

NRW,
Welsh Government,
PSB

Immediate

b) Determine and agree representation and membership.

Full multi-agency representation, including
political, service providers and the community.

Gwynedd Council

To be determined
by action

Immediate

c) Confirm remit to research and implement the Masterplan.

Terms of reference.

Gwynedd Council

PDB

Immediate

d) Develop a Strategic Outline Business Case (SOC) for funding.

Confirm funding.

Gwynedd Council

NRW,
Welsh Government

Immediate

a) Social and Economic (S&E), building from initial work covering all
aspects of communication, monitoring and research, development
of the Community Interest company (CIC), business liaison,
emergency response and future development of use.

Management and oversight of all social, legal
and economic issues.
Co-ordinating the development of monitoring
and communication strategy.
Liaison with academic institutions.

Gwynedd Council
– Social Services
Team

Arthog Community
Council (ACC),
NRW

Immediate and
on-going

b) Infrastructure, collating information on infrastructure and coordination of service providers.

Management and oversight of all infrastructure
issues.
Development of Infrastructure Strategy.
Collation of service providers’ adaptation
response plans.

Gwynedd Council FCERM Unit

Service providers,
Welsh Government
(Infrastructure),
NRW (coastal
defence owners)

Immediate

c) Environment, co-ordinating all aspects of the natural and historic Management and oversight of all
environment.
environmental issues.
Co-ordinating the development of monitoring,
research and delivery of the Environmental
Management Strategy.

Gwynedd Council
/ NRW

Cadw,
(others to be
confirmed)

Immediate

Transfer responsibility of on-going communication with the
community to Arthog Community Council with on-going support
from Gwynedd Council.

Gwynedd Council

Arthog Community
Council

Progressive over
year one

Org 2

Org 3

Establish specific
work groups.

Transfer ownership
of education
and community
engagement.

Embedding community engagement within the
community.

Table 7-1 Governance and Management Action Plan
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Information
Information, as discussed in detailed development of the Masterplan
structure, underpins the process of establishing and implementation
of the Masterplan. A significant amount of work has been undertaken
in bringing the Masterplan forward during Phase 1, particularly in
relation to the technical assessment of flood and coastal erosion
risk management and with respect to social and economic factors.
However, particularly with respect to the latter, there remain
important areas where there is the need for further understanding,
in particular in relation to aspects such as property values, which will
be important moving forward. In other areas, further information
is required defining the future management of infrastructure,
how to ensure that businesses are fully involved with the process;
particularly how tourism may be affected, and, critical to all aspects
of management, how we take account of environmental issues.

Over the longer term, there is a need to understand, at least
in outline, the feasibility of future use of the area following
decommissioning, such that this may be built into to the thinking
of how the project steers management over the short to medium
term. Significantly, future use, either with respect to the provision of
compensatory habitat (linking through to NRW’s programme for
habitat creation) or to the potential to adapt buildings or create
sustainable development, might contribute financially to the project;
directly, at an individual level or through the Community Interest
Company (CIC). This potential opportunity must be considered early
in the project, such that the benefits that might be realised can assist
in mitigating present day impacts.
The recommended actions for gathering and collating information
and data are set out in Table 7-2.

No

Action

Description

Output / Outcome

Action owner/
Initiator

Partners

Info 1

Collection and
management of
background technical
information

a) Maintaining and review of ground water information. This builds
on the current data set improving the longer term risk.

Improved understanding of ground and surface Gwynedd Council – NRW
water risk. Collated as regular reports informing FCERM Unit
on-going FCREM reviews.

On-going,
Next full report
2020.

b) Climate Change monitoring, informed by UK Climate Change
Programme, with review of Barmouth Tide Gauge.

Improved understanding of rates of Climate
Change, underpinning on-going FCERM
reviews.

NRW

On-going,
Review following
publication of
UK CP18.

c) Site specific monitoring of beach behaviour and defence
inspection.

Improved understanding of coastal change and
defence condition, for review against initial
assessment.

Gwynedd Council – NRW,
FCERM Unit
Welsh Coastal
Monitoring Centre
(WCMC)

On-going.
Yearly review.
Full review 2020

d) Review the need for environmental surveys.
(Potential need for further surveys).

Provide background environmental data

NRW

Gwynedd Council –
FCERM Unit

2018/2019

e) Monitor social impacts, including house prices.

Provide background information, informing
better overall decision making.
(Longer term monitoring of project success.)

Gwynedd Council
– Social Services
Team

Arthog Community
Council, NRW

2018 on-going

Gwynedd Council –
FCERM Unit

Table 7-2 Information and Data Management Action Plan
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Timing/
trigger

No

Action

Description

Output / Outcome

Action owner/
Initiator

Partners

Timing/
trigger

Info 2

Research into future
use of the area

a) Potential for habitat creation. Examine scope for habitat
creation; identify timescales, constraints and opportunities.

Inform future opportunities and potential for
financial support.

Environment task
group

NRW,
Gwynedd Council –
FCERM Unit

2018/ 2019

b) Research and review information around sustainable buildings,
and adaptation of existing buildings. Identify constraints (e.g.
services, environmental) and future opportunities. Consider
funding opportunities etc.

Initial report on opportunities and alternatives.
Inform adaption and inform present day
management and potential for financial
support.

Social&Economic
task group

Gwynedd Council –
dev.planning,
NRW,
National Park,
CIC

2018 / 2019

c) Investigate and collate information on existing and future
opportunities for Businesses and Tourism.

Initial business and tourism strategy.
Informing short to medium term decisions
Inform and steer longer term management.

Arthog Community Social&Economic
Council
task group,
Gwynedd Council,
National Park,
CIC

2018 /2019
On-going
development.

a) Collate information from Service / network providers on services
and potential future investment in services.
Discuss potential opportunities over the medium term and longer
term for improvements.
Establish legal requirements with respect to long term
decommissioning.

Development of an initial Infrastructure
Strategy. Better understanding of issues to
inform decision making.
Identifying opportunities and constraints.

Gwynedd Council FCERM Unit,
NRW

Service providers,
Welsh Government
(Infrastructure),
Gwynedd Council –
legal services

2018 /2019
On-going
development.

b) Initial discussion over longer term sustainability of railway line
and establish potential long term need for defence.

Understand constrains and requirement for
maintaining railway line.
Integration with long term provision of access
for tourism and use of the area.

Gwynedd Council FCERM Unit

Network Rail,
Welsh Government
(Infrastructure),
NRW,
Gwynedd Council –
legal services

2018 /2019

a) Consider environmental issues associated with short to medium
term management of coast, setting out an agreed framework
for management. Consider both constrains and opportunities in
terms of the environment but also possible options for maintaining
defences, working more closely with natural processes and
avoiding the need for harder defence.

Establish a framework (in a principle
environmental management plan) for
management of the coast.
Informing on-going maintenance of coastal
defences and guiding decision making.

Environment task
group.

Gwynedd Council FCERM Unit,
NRW

2018
Developing from
environmental
assessment for
Friog Corner.

b) Review overall implications of the Masterplan on the natural and
historic environment. Consider the longer term objectives for the
area, looking at present and future constraints and opportunities
and the opportunities for improving education and awareness.

Establish at a high level an Environmental
Environment task
Strategy – embedding at the outset good
group.
environmental practice and principles within
the process.
Informing on-going decisions and management.
Developing opportunities for an adaptation
centre.

Gwynedd Council FCERM Unit,
NRW,
CIC,
Cadw,
(others to be
confirmed)

2018 /2019
On-going
development.

Info 3

Info 4

Infrastructure
Strategy

Environment
Framework
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Planning
Drawing on the information provided by the above information
actions, the following Planning actions are set out in Table 7-3.

No

Action

Description

Output / Outcome

Action owner/
Initiator

Partners

Timing/
trigger

PL 1

Confirm and agree
in principle the
FCERM Strategy and
Masterplan

a) Submit the preliminary Masterplan document (with supporting
evidence documents) as the basis of the short to medium term
FCERM Strategy.

Gain approval in principle to the FCERM
Strategy.
Inform future FCERM management and
development of the Masterplan.

Gwynedd Council
/ NRW

Welsh Government

Immediate

b) Develop and submit a Strategic Business case (SOC) for
investment in all aspects of future management.

Gain approval of and support for governance
and the development and implementation of
the Masterplan.
Gain commitment to funding.
Allowing the development and implementation
of the Masterplan.

Gwynedd Council

NRW (coastal
defence owners),
Welsh Government,
PSB

Immediate

c) Finalise Masterplan building in further information and
development of major incident planning and extreme event
adaptation.

Final Masterplan guiding future management.

PDB

a) Develop an overall education and engagement strategy.

Initial Education and Engagement Strategy.
Maintaining community involvement.
Supporting decision making by individuals and
businesses.

Social & Economic
task group

Arthog Community
Council,
NRW

Immediate

b) Develop ideas for an adaptation centre, promoting education,
research and engagement.
Engage with academic institutions.
Develop potential funding mechanisms

Proposal for the development of an adaptation
centre.

Social & Economic
task group

Gwynedd Council,
Arthog Community
Council,
NRW

2019/2020
Future
development

PDB

As required

2021

PL 2

PL 3

Education and
Engagement Strategy

Further work

Development of longer term actions as defined within the
Preliminary Masterplan

2018

Table 7-3 Planning Action Plan
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Management and Delivery
This current Action Plan focusses on issues that need to be
addressed over the initial years of the Masterplan Implementation.
Once the Masterplan is finalised and agreed, the Action Plan would
be developed further. Actions considered necessary for establishing
the Masterplan are set out below.

No

Action

Description

Output / Outcome

Action owner/
Initiator

Partners

Timing/
trigger

D1

Establish
opportunities to
assist equity release

a) Development of business case and business plan.

Business case for submission to Gwynedd
Council Cabinet and submission of bid to Welsh
Government.
Opens opportunities for release of equity.
Potential reinvestment in community, creating
opportunities.

Gwynedd Council

Welsh Government,
Gwynedd Council
Legal services

On-going

D2

Adaptation Centre

Development of Adaptation Centre.
(Subject to task PL 2b).
Develop funding and involvement.

Adaptation Centre.
Creating opportunities for education and
engagement locally and nationally.

Social&Economic
task group

Social&Economic
task group

2020

D3

Education and
Engagement

On-going communication and involvement with the community.

On-going involvement.

Arthog Community NRW,
Council
As required
(supported
by Gwynedd
Community
Council)

2018

D4

Emergency planning

Continue to develop emergency response, including provision of
severe weather warning.

Emergency response.
Confidence for community.

NRW

On-going

Arthog Community
Council,
Gwynedd Council

Table 7-4 Management & Delivery Action plan
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Review
Mechanisms for monitoring and review of the Masterplan are
identified in the Preliminary Masterplan. These would be confirmed
during the development of the Final Masterplan and confirmed
within the Action Plan.
During the next year there will be a national review of the UK’s
Climate Change Projections (UK CP18). This information will be
reviewed during the development of the Final Masterplan.
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8.0

Glossary

Adaptation

Implies that there may be some actual change in the way
a feature, such as a habitat or a community, functions. In
supporting adaptation, management has to recognise certain
principles:
`` That adaptation may take time and may evolve slowly so
that change to the overall community does not happen
immediately.
`` That management should not encourage a progressively more
vulnerable situation to develop, where there is a sudden
change from one condition to another.
`` That specific aspects of a feature, such as individual properties
or elements of habitat may change or be lost, but without
substantial loss to the value of the community or the overall
ecological function of the feature.

The value of a feature increases.

Benefit Cost Ratio.

Benefits (related to issue)

The service that a feature provides. In other words, why people
value or use a feature. For example, a nature reserve, as well as
helping to preserve biodiversity and meet national legislation,
may also provide a recreation outlet much like a sports centre
provides a recreation function.

The three periods of time in which the Shoreline Management
Plan is reviewed in. The first epoch is 0-20 years, the second
epoch is 20-50 years and the third epoch is 50-100 years.

Fairbourne Moving Forward. This is a multi-agency project that
addresses the complex issues identified, drawing upon expertise
and knowledge from a range of organisations and the local
community.

Foreshore

The intertidal area below highest tide level and above lowest tide
level.

FRMS

Cadw

The Welsh Government’s historic environment service working
for an accessible and well-protected historic environment for
Wales.
Community Interest Company.

Flood Risk Management Scheme.

Change of the coastline due to erosion (removal of sediment due
to e.g. waves) and accretion (deposition of sediment).

Coastal squeeze

Narrowing of the intertidal zone as sea level rises and natural
retreat is prevented by natural or man-made barriers (such as
resistant cliffs or a seawall).

Background

Geomorphology

The branch of physical geography/geology which deals with the
form of the Earth, the general configuration of its surface, the
distribution of the land, water, etc.
The area lying beyond the flood defence on the landward side.

Integrated approach

An approach that tries to take all issues and interests into
account. In taking this approach, managing one issue adds value
to the way another is dealt with.

Part 1

That the value of a feature is not allowed to deteriorate.

Mean Sea Level

The average level of the sea over a period of about 12 months,
taking account of all tidal effects but excluding surge generated
by meteorological effects. Variation in mean sea level may well
occur in the longer term.
Natural Resources Wales, a Welsh Government sponsored body
that manages the natural resources of Wales.

Objective

A desired state to be achieved in the future. An objective is
set, through consultation with key parties, to encourage the
resolution of the issue or range of issues.

PAR

Project Appraisal Report.

PDB

Project Delivery Board.

Policy Units

Sections of coastline for which a certain coastal defence
management policy has been defined. These are then grouped
into Management Areas for management purposes.

Residual risk

Hinterland

Coastal Change

Maintain

NRW

Epoch

FMF

BCR
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Flood and coastal erosion risk management.

Arthog Community Council
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Refers to the combined physical and biological components
of an environment. An area within the natural environment in
which physical (abiotic) factors of the environment, such as rocks
and soil, function together along with interdependent (biotic)
organisms, such as plants and animals, within the same habitat.

FCERM

Arthog CC

CIC

Ecosystem

Part 2

The possibility that events will occur which will exceed the design
standard / SoP.

SMP

Shoreline Management Plan. A non-statutory plan, which
provides a large-scale assessment of the risks associated with
coastal processes and presents a policy framework to reduce
these risks to people and the developed, historic and natural
environment in a sustainable manner.

SoP

The standard of protection (SoP) is defined in terms of the joint
probability of conditions, the exceedance of which might give
rise to flooding affecting an area. This is often referred to as for
example a T100 event (the 1: 100 year or the 1% AEP combined

Part 3

Glossary

event condition that cause flooding) (see Box 4).

Storm surge

A rise of sea elevation caused by water piling up against a
coast under the force of strong onshore winds such as those
accompanying a hurricane or other intense storm. Reduced
atmospheric pressure may contribute to rise.

Sustain

Refers to some function of a feature. A feature may change, but
the function is not allowed to fail.

Tidal locking

The situation when the tidal outfall is shut and the watercourse
(river) are not able to drain. The tidal outfall is shut because the
tide level on the seaward site of the outfall is higher than the
water level in the watercourse.

Tide

The periodic rise and fall in the level of the water in oceans and
seas. The result of gravitational attraction of the Sun and Moon.
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