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COUNCIL EXECUTIVE

WEST LOTHIAN COASTAL CHANGE ADAPTATION PLAN (CCAP)

REPORT BY HEAD OF OPERATIONAL SERVICES

A. PURPOSE OF REPORT

To update the Council Executive with the progress of the Draft West Lothian Coastal
Change Adaptation Plan (CCAP), and to finalise the Draft Coastal Adaptation Plan.

The report also places the local CCAP within the wider Firth of Forth regional context,
reflecting Scottish Government guidance on coastal adaptation (2023) and aligning with
previous Council approvals and statutory climate change duties.

B. RECOMMENDATION

1. To note the background, legislative context, and funding award for the
development of a Coastal Change Adaptation Plan (CCAP) for West Lothian.

2. To approve the Draft Coastal Change Adaptation Plan.

3. To note the key findings of the Draft West Lothian Coastal Change Adaptation
Plan, including projected sea level rise (potentially over 86 cm by end of century
in the Forth region), increasing risks of coastal erosion and flooding, and the
proposed adaptation approach.

4. To note that the Draft Coastal Change Adaptation Plan will inform future Local
Development Plan updates, planning decisions, and investment priorities to build
long-term coastal resilience.

5. To note the overall direction of the Draft Plan, including the preferred short-,
medium-, and long-term management policies for each Coastal Management
Unit (CMU), adaptation pathways with trigger points, and future
recommendations where funding is available (e.g., repeat topographic
monitoring, asset surveys, improved economic assessments, heritage and
biodiversity considerations).

C. SUMMARY OF IMPLICATIONS

| Council Values Caring and compassionate; being open, honest
and accountable; and collaborate, inclusive and
adaptive, making best use of our resources

| Policy and Legal (including Policy — The development of the CCAP is a key

Strategic Environmental action in responding to the Scottish National
Assessment, Equality Adaptation Plan 2024-2029 and aligns with the
Issues, Health or Risk Council's own Climate Strategy and Strategic
Assessment Plan commitments to build resilience

Legal — Climate Change (Scotland) Act 2009,
Flood Risk Management (Scotland) Act 2009,
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Roads (Scotland) Act 1984, Town and Country
Planning (Scotland) Act 1997 (as amended),
Nature Conservation (Scotland) Act 2004

. Implications for Scheme of None
Delegations to Officers

IV Impact on performance and None.
performance Indicators

v Relevance to Single The policy will contribute to:
Outcome Agreement e We live in resilient, cohesive and safe
communities.
¢ We make the most efficient and effective
use of resources by minimising our impact
on the built and natural environment.

VI  Resources - (Financial, Financial: The project is funded by a specific
Staffing and Property) Scottish  Government Coastal Change
Adaptation Fund award of £100,000. Council

officer time to progress and finalise the CCAP.

VIl Consideration at PDSP The report was presented to the Environment
and Sustainability PDSP on the 21 April 2026.

VIl Other consultations Internal and external stakeholders have been
consulted throughout the development of the
project. There have also been two public
consultation events (Nov 2025 — Regional Plan
and Jan 2026 — Coastal Adaptation Plan).

TERMS OF REPORT
Introduction

The Climate Change (Scotland) Act 2009 places a legal duty on the Council, as a relevant
public body, to act in a way that it considers best calculated to help deliver the national
Adaptation Programme (currently the Scottish National Adaptation Plan 2024-2029).

In response to the significant risks of coastal erosion and flooding identified for Scotland in
the UK Climate Change Risk Assessment, the Scottish Government published new Coastal
Change Adaptation Planning Guidance in February, 2023. This guidance promotes a
proactive, dynamic adaptive pathways approach to planning for our coastline and
encourages all local authorities to develop a Coastal Change Adaptation Plan.
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D.1 Background

The Scottish Government established the Coastal Change Adaptation Fund (CCAF) to
support local authorities in preparing Coastal Change Adaptation Plans (CCAPs) and
delivering resilience actions. Between 2022 and 2026, £11.7 million has been committed
nationally, with funding allocations based on relative levels of coastal risk.

High-risk authorities, with the greatest number of assets exposed to coastal erosion,
received the largest allocations. For example, Highland Council was awarded £1.4 million,
representing 12% of the total funding. Argyll & Bute received £765,000, and Angus was
allocated £729,000. Lower-risk authorities, with shorter or less exposed coastlines, received
smaller allocations. West Lothian, with its relatively short coastline and lower overall
exposure, was allocated £100,000 in 2023-24 to develop its CCAP. This reflects the
council’s lower immediate coastal risk while supporting a proactive, long-term approach to
adaptation.

The project has been delivered through two integrated outputs: a Regional Plan, providing
an evidence-based assessment of coastal processes and future flood and erosion risk along
the Firth of Forth, and a Coastal Change Adaptation Plan (CCAP), applying adaptation
pathway principles to identify phased and proportionate actions for West Lothian’s coastline.

Unlike many coastal authorities, West Lothian does not have an existing Shoreline
Management Plan. The CCAP therefore establishes the Council’s first strategic framework
for managing coastal change in a structured and evidence-led manner. While not a statutory
document, the CCAP represents best practice and demonstrates the Council’s commitment
to meeting its adaptation duties under the Climate Change (Scotland) Act 2009.

D.2 Discussion

Project work on both the Regional Plan and the CCAP is progressing in line with the agreed
programme. The draft Regional Plan, informed by SEPA flood maps, Dynamic Coast data
and LiDAR surveys, was shared with internal stakeholders and external regulators to ensure
alignment with operational requirements and national guidance. The Regional Plan was
approved by Council Executive in October, 2025.

Two rounds of public consultation have been undertaken: The Regional Plan in November,
2025 and the CCAP in January, 2026. Feedback from communities and stakeholders has
been incorporated to refine adaptation pathways and strengthen the evidence base
supporting future decision-making.

The CCAP translates the Regional Plan’s proposed management policies into practical,
phased actions for the short, medium and long term, with defined triggers for intervention.
For most of the West Lothian coastline, the recommended approach is “Do Nothing,”
reflecting the relatively low level of risk and limited justification for active intervention. The
exception is Coastal Management Unit 5 (CMU5), where short sections of “Hold the Line”
are recommended as a transitional measure between medium- and long-term planning
horizons.

Initial delivery focuses on monitoring and survey work, which can be progressed at relatively
low cost. More significant interventions, such as new or enhanced coastal defences, would
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require future funding bids and are not currently programmed. There are no immediate
budget implications arising from endorsement of the CCAP.

From a risk perspective, failure to adapt would increase long-term exposure to coastal
erosion and flooding, with potential impacts on infrastructure, public access routes, heritage
assets and environmentally sensitive areas. Endorsement of the CCAP supports a proactive,
proportionate approach to managing these risks over time.

The council’'s adaptation plan is shown in Appendix 3 and the adaptation plan appendices
are shown in Appendix 4.

E. CONCLUSION

This report seeks Council Executive approval to finalise the Draft Coastal Change
Adaptation Plan and its associated Regional Plan. The Regional Plan was approved by
Council Executive in October, 2025 and public consultation on both documents has now
been completed.

The CCAP provides West Lothian Council with its first strategic framework for managing
coastal change in the absence of a Shoreline Management Plan. It supports evidence-based
decision-making, identifies proportionate adaptation measures, and establishes a clear
phased approach to managing coastal risk in the short, medium and long term, helping to
ensure future interventions are flexible, sustainable and cost-effective.

F. BACKGROUND REFERENCES
1. Climate Change (Scotland) Act 2009

2. The Climate Change (Duties of Public Bodies: Reporting Requirements) (Scotland) Order
2015

3. Scottish Government Coastal Change Adaptation Planning Guidance (February 2023)
4. Scottish National Adaptation Plan 2024-2029
5. Flood Risk Management (Scotland) Act 2009

6. Coastal Change Adaptation Plan (CCAP) — An update — Report by Head of Operational
Services to the Council Executive, 07 October 2025.

7. Nature Conservation (Scotland) Act 2004
8. Town and Country Planning (Scotland) Act 1997
9. UK Climate Change Risk Assessment 2022

Appendices/Attachments:

Appendix 1 - Coastal Management Units (1-5)

Appendix 2 - Summary of preferred short-, medium- and long-term policies for each Coastal
Management Unit (CMU)

Appendix 3 — West Lothian Coastal Adaptation Plan

Appendix 4 — West Lothian Coastal Adaptation Plan Appendices

Contact Person: Chris Chalmers, Senior Engineer — Flood Risk Management
07774479863, chris.chalmers@westlothian.gov.uk
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Appendix 1 — Coastal Management Unit (CMU) 1-5
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Appendix 2 - Summary of preferred short-, medium- and long-term policies for each Coastal Management Unit (CMU)

CMU Short term management Medium-term Long term management
option management option option

1 No Active Intervention No Active Intervention No Active Intervention

2 MNo Active Intervention No Active Intervention No Active Intervention

3 No Active Intervention No Active Intervention No Active Intervention

4 No Active Intervention No Active Intervention No Active Intervention

5 MNo Active Intervention No Active Intervention No Active Intervention with

short sections of Hold The Line
as a transition from the
medium- to long-term.
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Notice

This document and its contents have been prepared and are intended solely as information for West Lothian
Council and use in relation to use in relation to the West Lothian Coastal Adaptation Project

AtkinsRéalis UK Limited assumes no responsibility to any other party in respect of or arising out of or in connection
with this document and/or its contents.

This document has 35 pages including the cover.

Document history
Document title: Adaptation Plan

Document reference: 100117435

Revision Purpose description Originated Checked Reviewed  Authorised Date
1.0 For Client Review AJ & CH RT PC PC 16/12/2025
2.0 Updated following AJ RT PC RS 18/03/2026

consultation

Client signoff

Client West Lothian Council

Project WEST LOTHIAN COASTAL ADAPTATION PLAN
Job number 100117435

Client

signature/date

West Lothian Coastal Adaptation
':l- Plan
2.0 | March 2026 2

AtkinsRéalis - Baseline / Référence



Agenda Item 9

Contents

1. L oo LU T o) o T 5
1.1 U 0T 1T 5
1.2 Future Coastal Change RiSK..........cuuuiiiiiii e e e e e e e e ananees 6
1.3 ATRISK ASSEES ...ttt e 6
1.4 Management Policy RECOMMENTALIONS .........ooiiiiiiiiiiiiie e 7
1.5 1070] 0 ET U1 r=1 o] o HE PSPPI 8
1.5.1  Core Council ACtion Group (CCAG) ...uuiiiieeiieeee ettt e et e e e e e et e e e e e e e e et re e e e e e e e nnsnnees 8
1.5.2  AWareness RaAISING GrOUD .......eiiiiiiiiiiiiie ittt ettt e sttt e e s st e e e st e e e e anb e e e e annneeas 8
2, Future Coastal Risk Management Measures .........ccccviiiimiiinni s s s snns 10
3. X E= o1 2= 1o o T o= 1 )T 14
3.1 QI e T LTl oY1 £ PR SR 14
3.2 Conceptual Adaptation PathWays ............ccoiiiiiiiiiiiiiiie e e e e e e e e e 18
4, Future RecoOmMmMENdations ........cccuiiiiiir e 20
4.1 RGO L1l (o] ofeTo [ =To] a1 e aTo) al1 el 41 o e SRR 20
4.2 SUNVEY Of @XISHING @SSELS ...oeiiiiiiii it e e 21
4.3 IMpProved €CONOMIC @SSESSMENT ..ottt e e s e et e e e nnee e e e anneeeas 21
4.4 Additional environmental @SSESSMENTS.........ciiiiiiiii i 21
4.5 Heritage SignifiCance ASSESSIMENT ..........oiii i e e e e e e e e e e e e e e eaans 22
4.6 = 1o Te V=T ST 1 YA et i o) o I d F=Y o DRSPS 22
4.7 BeSPOKE ErOSION ASSESSIMENTS ....uiiiiiiiiiiiiiiiiiieieieieeeeeteteteseaeeeae s e e aeassesssaasssbessassssssssssssssssnsssssssnsnsnnnnns 22
4.8 Local DevelopmeEnt PIAN 2 ... .o ettt e e 23
4.9 Updated dAt@SEES ......cooiiiiiiiii e 23
5. L= =T = T o= 24
Appendix A. Dynamic Coast Coastal EroSion ... s s sssnns s 26
Appendix B. Probability of coastal flooding along the study area...........ccccoeeiiiiiricc e 27
Appendix C. High level assessment of impacts..........cccocoiiiiinincs s 28
Appendix D. Summary of policy options analySis ... ————— 29
Appendix E. Summary of policy options analysSis ... 30
Appendix F. Climate change iMPacts ..o s mmn e e 31
Appendix G. Economics for Coastal Risk Management MeasUres.........ccccueeccccemmrerrissscssssereees s s sssmneeeesessnnes 32
Appendix H. Conceptual Adaptation Pathways EXamples .........cccccoimiiiiniiminnsii e 33
Appendix . Consultation SUMMATY ... s sr e s me s e s mn s ee s nn e e e e mneenan 34

West Lothian Coastal Adaptation
':l- Plan
2.0 | March 2026 3

AtkinsRéalis - Baseline / Référence



Agenda Item 9

Tables

Table 1-1 - Summary of preferred short, medium and long-term policies for each Coastal Management Unit (CMU).7

Table 2-1 - Summary of sub-policy suitability for CMU1-CMUS5. Suitable sub-policies are identified in green, and
UNSUItable SUD-POLICIES 1N TEA. ...ttt e e e e e ettt e e e e e e e neeteeeeeeeeeaanneeaeeeeaeeeeaannnnneeeeeens 10

Table 2-2 - Coastal risk management measures for each CMU. Further details on the costings provided in Appendix
L PSR STSR 12

Table 3-1 - Examples of trigger points that could support the identification of threshold for change and the need to

alter the adaptation PAtNWAY ........ .o e e e e ettt e e e e e e e ettt e e e e e e e e eannnneeeeaaeaeaanns 15
Figures
Figure 1-1 - Management Units (CMU) along the West Lothian coastline. ... 5

Figure 3-1 — Conceptual adaptation pathway map for CMUs 1 to 5. Further detail on the risk management
measures, and associated costs and benefits, is provided in Table 4-3. ..o 19

Figure 4-1 Extent of the initial baseline survey conducted by West Lothian Council. The drone survey covers the
coastline, with the 50 m survey corridor indicated by the black lINe ..o 20

Acronym Table

Acronym

BAP Biodiversity Action Plan

CCAP Coastal Change Adaptation Plan
CMU Coastal Management Unit

HTL Hold The Line

NAI No Active Intervention

SAC Special Area of Conservation
SEPA Scottish Environmental Protection Agency
SoP Standard of Protection

SPA Special Protected Area

SSSI Site of Special Scientific Interest

West Lothian Coastal Adaptation
':l- Plan
2.0 | March 2026 4

AtkinsRéalis - Baseline / Référence



Agenda Item 9

1. Introduction

1.1  Purpose

West Lothian Council requires a Coastal Adaptation Plan to support their responsibilities in managing the shoreline.
The Project focuses on the West Lothian coastline between Blackness and Queensferry crossing. A Regional Plan
was drafted as the first stage of the Coastal Change Adaptation Plan (CCAP) process to outline high level short-
and long-term management policies for this coast (AtkinsRéalis, 2025). The coastline was divided into 5 Coastal
Management Units (CMU) by grouping areas with similar characteristics (e.g. coastal processes, natural features or
defences present and at-risk assets present) (Figure 1-1). Each CMU was assessed for a range of future climate
change scenarios to identify areas of future vulnerability (due to coastal flooding and/or erosion), as well as areas
where no intervention is likely to be needed. Strategic "triggers” relating to changes in policy, funding and scientific
understanding were also identified as part of the Regional Plan. These “triggers” will identify a need to assess
whether a change in management policy is required.

The next stage of the CCAP process is a Coastal Adaptation Plan to manage the future risk to people and the
environment. This report presents the Dynamic Adaptive Pathways associated with the preferred short and long-
term management policies for each CMU identified in the Regional Plan (AtkinsRéalis, 2025) and the addition of
medium- and long-term management policies. It also provides additional detail on the site-specific triggers that
guide transitions between policies. The Dynamic Adaptive Pathways establish a linkage from current to future
management approaches by specifying the actions to be taken when defined triggers are reached. These triggers
represent measurable conditions or events that, once met, prompt a reassessment of the existing management
policies and the potential implementation of alternative actions.

A

| Start of West Lothian boundary |

[ End of West Lothian boundary |
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Figure 1-1 - Management Units (CMU) along the West Lothian coastline.

West Lothian Coastal Adaptation
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1.2 Future Coastal Change Risk

Climate change will put increasing pressure on the coastline. By the end of the century sea level could be over
86cm higher than it is today in the Forth region of Scotland (Met Office, 2025). This, combined with more frequent
storms, heavier rain and more prolonged heatwaves will increase the rate of coastal change experienced. Whilst the
amount and rate of sea level rise is uncertain, it is known that it will not be possible to avoid the impacts of climate
change even if all emissions were halted today. Climate mitigation (decreasing carbon emissions) and adaptation
(increasing resilience to impacts) is a requirement for the public sector as part of the Climate Change (Scotland) Act
2009. Adapting to coastal change is a long-term proactive approach endorsed by Scotland’s Coastal Change
Adaptation Guidance (Scottish Government, 2023) which maximises opportunities and minimises risk from climate
change impacts. This enhances the opportunity to plan for impacts and identify acceptable sustainable solutions
with communities.

For West Lothian, the future risks associated with coastal change, arising from both direct and indirect impacts of
erosion and flooding, were assessed as part of the Regional Plan. The following scenarios were assessed for
coastal erosion and flooding as part of the Regional Plan.

For coastal erosion (based on UKCP18 RCP8.5, 95th percentile and assumes a “Do Nothing” approach to coastal
management):

= Dynamic Coast Future Erosion 2050 High Emissions Scenario (Appendix A, Figure A-1), equates to 0.22 m sea
level relative to present day.

= Dynamic Coast Future Erosion 2100 High Emissions Scenario (Appendix A, Figure A-2), equates to 0.86m sea
level relative to present day.

For coastal flooding (undefended output based on horizontal projection and UKCPQ9 climate projections):
= SEPA present-day medium probability conditions (0.5% AEP) (Appendix B, Figure B-1)
= SEPA medium probability plus climate change conditions (0.5% AEP, 2080) (Appendix B, Figure B-2).

Bespoke assessments of coastal erosion and flooding (including an assessment of the current condition of existing
informal defences) have not been undertaken as part of this iteration of the CCAP but is included in the
recommendations for future work (Section 4).

1.3 At-Risk Assets

Assets at-risk in the medium and long-term for coastal erosion and short and long-term for coastal flooding were
identified, with consideration given to environmental designations (international to local significance), archaeological
and cultural heritage assets, residential and non-residential properties, and infrastructure. The immediate risk is low
and there are limited properties or infrastructure located on the coastline (or within 500 m of it). However, there are
numerous terrestrial and coastal designations (ranging from local to international significance) which need to be
considered as part of any preferred management policy and associated adaptation pathway.

The western half of the West Lothian coast overlaps with the Firth of Forth Ramsar, Special Protection Area (SPA)
and Site of Special Scientific Interest (SSSI) designations. These designations will be impacted by predicted coastal
change. The presence, or absence, of man-made features and topography will determine how these features
function in the future and if these coastal and intertidal habitats are able to migrate landwards with future sea-level
rise. Where this is not feasible (e.g. due to coastal squeeze), there will be implications for the existing footprints of
these designated sites. In addition, risks to the John Muir Way, Society Road, residential properties, and cultural
and heritage designations were identified. A comprehensive summary of assets at risk across the study area is
provided in Appendix C.

West Lothian Coastal Adaptation
':l- Plan
2.0 | March 2026 6
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Coastal change places competing assets at risk such as nature and historic assets along this section of coastline.
The CCAP must therefore recognise that not all assets, natural or historic can be protected indefinitely. Instead, it
should adopt a transparent, evidence-led approach that weighs ecological value, cultural significance, feasibility of
intervention and long-term sustainability. In some locations, maintaining hard defences to protect heritage features
may intensify coastal squeeze and harm designated habitats. Conversely, allowing natural processes to operate
may place certain historic assets at greater risk.

Coastal change puts different types of important assets at risk along this coastline, including protected natural
habitats and historic features. The CCAP needs to recognise that it will not be possible to protect all assets.
Decisions therefore need to be based on clear evidence, considering ecological value, cultural importance, how
realistic any intervention is, and whether it can be sustained in the long term. In some places, keeping hard
defences to protect historic assets could increase coastal squeeze and damage designated habitats. In other areas,
allowing natural processes to continue may help support habitats but could increase the risk to heritage features. A
clear and consistent decision-making process is therefore essential to guide how these competing priorities are
managed over time.

1.4 Management Policy Recommendations

The suitability of three overarching policy options (No Active Intervention, Hold the Line, and Managed
Realignment) was evaluated for each CMU. The appraisal and selection of preferred policies for each CMU was
guided by a defined decision-making matrix and associated scoring criteria. This matrix, developed to support the
evaluation of management policies, is included in Appendix D, together with a detailed appraisal of the policies
evaluated for each. In addition, the selection of preferred management policies was informed by discussion and
feedback from the Core Council Action Group, members of the community and external stakeholders. Information
on the consultation groups can be found in the Regional Plan (AtkinsRéalis, 2025). Expert judgement was used to
ensure that the preferred management policies are economically, environmentally and socially sustainable. The
regional plan focused on identifying short- and long-term management options, while the adaptation plan advances
this work by specifying preferred policies for short, medium, and long-term management. The medium-term is
defined as the midpoint between the short and long-term and represents a natural transition period between policy
approaches.

Table 1-1 provides a summary of the preferred short, medium and long-term policies for each CMU. The current
coastal management approach for the West Lothian coastline is “Do Nothing”.

Table 1-1 - Summary of preferred short, medium and long-term policies for each Coastal Management Unit
(CMU).

CcMu Short term management Medium-term Long term management
option management option option

1 No Active Intervention No Active Intervention No Active Intervention

2 No Active Intervention No Active Intervention No Active Intervention

3 No Active Intervention No Active Intervention No Active Intervention

4 No Active Intervention No Active Intervention No Active Intervention

5 No Active Intervention No Active Intervention No Active Intervention with

short sections of Hold The Line
as a transition from the
medium- to long-term.

West Lothian Coastal Adaptation
':l- Plan
2.0 | March 2026 7
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A high-level evaluation of sub-policy was completed as part of the Regional Plan. Further consideration of this is
detailed in this CCAP and outlined in Section 2.

The following aspects of the Project are covered in this iteration of the West Lothian CCAP:

= Evaluation of future risk management measures based on preferred management policies for the short- and
long-term.

= Cost-beneficial identification of coastal risk management measures and trigger points for consideration,
including high-level assessment of associated cost.

= Conceptual development of adaptation pathways for each CMU; and
= Recommendations for future work.

1.5 Consultation

Two internal groups were formed at the outset of this Project, a Core Council Action Group (CCAG) and an
Awareness Raising Group. Both groups have received copies of the Draft Adaptation Plan and interim deliverables
prior to it. The aim of each group and the internal departments represented are summarised below.

1.5.1 Core Council Action Group (CCAG)

To date, three Progress Calls have been held with the CCAG to provide an opportunity to discuss and receive
feedback on the Draft Regional Plan and interim deliverables prior to it. The aims of the CCAG are to:

= Ensure adaptation is aligned across the Council.
= Enable the Plans contents to be adopted more widely into Council policy.
= |dentify barriers to implementation early and resolve, where feasible.

Members of the Core Council Action Group include:

= Roads and Transportation (Engineering design, Road Network, Development Management and Transportation
Planning)

= Land and Countryside Services

= Planning

= Finance and Property Services (Strategic Property Management, Energy and Climate Change)
= Planning, Economic Development and Regeneration

= Housing, Customer and Building Services

= Operational Services- Ecology and Biodiversity

1.5.2 Awareness Raising Group

The Awareness Raising Group have been kept updated with the progress of the Project and associated deliverables
throughout its durations.

Members of the Awareness Raising Group includes:

West Lothian Coastal Adaptation
':l- Plan
2.0 | March 2026 8
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= Roads and Transportation (Structures, Projects, Roads Maintenance)
= Legal Services

= Media Team

= West Lothian Councillors

The Draft Regional Plan will be submitted to the Council Executive for discussion in March 2026. The Council
Executive will:

=  Comment on the full coastal adaptation project (purpose, context, scope and funding).
= Comment on the draft Regional Plan as an interim output.

= Seek approval to finalise the Regional Plan, progress to public consultation on the Regional Plan and proceed
to public consultation on the Coastal Adaptation Plan once a draft is complete.

The Council Executive approved the finalisation of the Regional Plan and associated consultation.

A public consultation event was held on 29 January 2026, followed by an external stakeholder engagement event
on 4 February 2026 to discuss the Draft Adaptation Plan. The external stakeholder event was attended by
representatives from SEPA, NatureScot, Historic Environment Scotland, Falkirk Council, Edinburgh Council and
Transport Scotland Active and Sustainable Travel. Further details regarding these events are provided in Appendix
l.

West Lothian Coastal Adaptation
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2. Future Coastal Risk Management
Measures

An assessment of sub-policy suitability has been completed for the preferred short- medium and long-term
management policies for each CMU. This assessment considers how well each sub-policy aligns with the physical
characteristics of the CMU, the assets at risk, and the environmental values specific to each management unit. The
outcomes provide a clear basis for determining which sub-policy options are suitable for implementation and which
are unsuitable under current or anticipated future conditions. A summary of the suitability options is presented in
Table 2-1. More detailed assessments, including the rationale for each suitability rating, are provided in Appendix E
(Tables E1-E5).

Table 2-1 - Summary of sub-policy suitability for CMU1-CMUS. Suitable sub-policies are identified in green,
and unsuitable sub-policies in red.

CMU Time Period Policy Sub-Policy option
option
CMU1 Short-term NAI

Medium-term NAI

Long-term NAI

CMU2 Short-term NAI

Medium-term NAI

Long-term NAI

CMU3 Short-term NAI

Medium-term NAI

Long-term NAI

CMU4 Short-term NAI

Medium-term NAI

Long-term NAI

CMU5 Short-term NAI

Medium-term NAI

Long-term NAI (w/
limited
HTL)

West Lothian Coastal Adaptation
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The following coastal risk management measures have been identified for further consideration for each CMU
based on the sub-policy suitability assessment (Table 2-1) for the preferred management policies. The proposed
risk management measures have also considered the outputs of the stakeholder and public consultation completed
whilst drafting the Regional Plan. Strategy level costings and a high-level summary of non-quantifiable benefits are
provided for each measure in Table 2-2 along with a high-level assessment of the damages associated with taking
no action.

The strategy level costings focus on a high-level assessment of capital costs associated with constructing and
delivering a risk management measure. Contingencies for optimism bias, project appraisal, detailed design and
supervision costs have been included in the unit costs for each risk management measure considered. A
contingency for post-construction maintenance has not been included. Further work will be required to refine the
costs and damages before progressing with any option identified. Further detail is provided in Appendix G for the
calculation of the costs and damages.

The CCAP (2023) guidance approach sets out amounts of sea level rise that are not attached to any time scale, the
cost and damage assessments are therefore provided as undiscounted, i.e. cash costs. For the economic
assessment to be developed further (i.e. with discounting), further analysis or expert judgements would be required
to identify appropriate climate change scenarios to attach the sea level rise amounts to (e.g. UKCP18 RCP8.5
70%ile), and the timing of costs and damages being incurred (i.e. erosion sub-bands being generated for interim
time horizons). This approach would require a deviation from the adaptation approach endorsed by the CCAP
(2023) guidance but would provide an indication of the cost-benefit associated with the risk management measures
presented.

The current coastal management approach for the West Lothian coastline is “Do Nothing”. No active intervention
has been identified as the short-, medium- and long-term policy recommendation for all CMUs, with the exception of
CMUS. For CMUS5 short sections of Hold the Line have been recommended as a transitional policy between the
medium and long-term.

An alternative “Do something” policy relating to the landwards relocation of assets (i.e. properties on the coastal
frontage and an alternative landwards route for part of Society Road) has not been costed for in this iteration of the
West Lothian Coastal Adaptation Plan. This is due to the extent of unknowns including supporting national policy or
guidance and a mechanism for actioning. However, consideration of this has been captured in the initial triggers
presented for consideration (Section 3.1). The “Do something” options aimed at preventing erosion, flooding, or
damage have been considered, but only at a high level. This is because these options were not taken forward in this
iteration of the Plan. Such options are not aligned with the ambitions of the CCAP Guidance to deliver sustainable
coastal management solutions, nor would they be compatible with the existing coastal landscape or the future risk
identified for the coastline. Furthermore, these interventions could adversely affect marine and coastal designations
of national and international importance, as well as the natural features present along this coastline. However, if the
‘Do Something” option involves work on the informal defence, its cultural significance may require further
consideration, as the wall could be recognised as a non-designated historic environment asset.

“Do minimum” options considered for CMU 3, 4 and 5 relate to short sections of works to the existing informal
defence over different time periods to maintain the defence with the current Standard of Protection (SoP) reducing
over time due to climate change. The current SoP and condition of the existing informal defence is unknown for the
West Lothian coastline. A site visit completed at the beginning of the Project identified that the informal defences
were in varying states of repair (Appendix A of the Regional Plan) therefore the “Do minimum” may not be feasible
for the coastal lengths identified as part of this initial iteration of the Coastal Adaptation Plan. Further consideration
of the coastal walls cultural significance may be required for any repair works to the wall. The local planning
authority may require a Historic Impact Assessment (HIA) before any repair works are undertaken. Further work is
also recommended to improve understanding of the condition and SoP provided by the existing informal defence.
These recommendations are outlined in Section 4 of this report.
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Table 2-2 - Coastal risk management measures for each CMU. Further details on the costings provided in Appendix G.
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CMU Coastal risk management

Overview of measure

Undiscounted high- Undiscounted

Summary of impacts and non-quantifiable benefits

measure level assessment of damages (total
cost (EM) direct, £M)
. . CMU 1to4 , . .
1to Do Nothing No new action would be taken. N/A The lifespan and Standard of Protection (SoP) offered by the informal
5 Short term: coastal defences along much of the West Lothian coastline remain
- uncertain. Significant gaps are evident in CMU1 and CMUS5, where
Medium term: defences are either absent or structurally compromised. Under a “Do
) Nothing” scenario, natural coastal processes would drive the landward
migration of marine and intertidal habitats across CMU1-CMUS3.
Long term: Progressing further along the coastline, this scenario is expected to
- generate medium- to long-term impacts on residential properties and
CMU 5 increase risks to key assets, notably the John Muir Way, which
Short term: traverses substantial sections of CMU2, CMU3, and CMU5. More
Property- £0.44M, :\;‘)(;ren;ztifréon the impacts and benefits of each CMU is provided in
Road- £0.58M '
Medium term:
Property- £0.87M,
Road- £2.9M
Long term:
Property- £0.87M,
Road- £2.9M
2 Do something- Remove Assumed the whole length of the informal coastal defence (200 m) would £0.10M The removal of informal defences along CMU2 would increase
informal coastal defence. be removed, however likely to be less than this based on site photos. accommodation space, facilitating the landward migration of designated
Approximate dimensions for wall have been used. habitats, including the SSSI, Ramsar, and SPA sites. While this
approach could deliver ecological benefits by supporting natural coastal
processes, it would necessitate extensive consultation with the local
community prior to implementation to ensure that social, recreational,
and amenity considerations are fully addressed in the decision-making
process. Also, further consideration and assessments may be required
to determine the cultural significant of the informal defence situated
along the coastline.

3 Do minimum Determine Standard of Protection (SoP) of existing informal defences and £0.22M Determining the informal defences SoP and implementing maintenance
undertake short-term maintenance/repairs as a transitional measure measures and repairs could extend the lifespan of the informal defence,
between the short and long-term to maintain the defence for sections where thereby safeguarding assets such as the John Muir Way within this
coastal flooding and erosion are predicted (2 km). Assumed that an CMU over the short to medium term. In the longer term, it will be
alternative route for the John Muir Way and Public Rights of Way are necessary to investigate and identify alternative landward alignments
investigated and identified. for both the John Muir Way and associated Public Rights of Way to

ensure sustainable access and resilience against ongoing coastal
change. However, further consideration and assessments may be
required to determine the cultural significant of the informal defence
situated along the coastline.

4 Do minimum Determine SoP of existing informal defences and undertake short-term £0.05M Assessing the Standard of Protection (SoP) of the informal defences

maintenance/repairs as a transitional measure between the short and long-
term to maintain the defence for sections where coastal flooding and
erosion are predicted (0.48 km).

and undertaking targeted maintenance and repair works could extend
their operational lifespan. This intervention would provide short- to
medium-term safeguarding of key assets within this CMU, including the
Hopetoun House estate and the associated archaeological and cultural
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designations. Further consideration and assessments may be required
to determine the cultural significant of the informal defence situated
along the coastline.

5

Do minimum

Determine SoP of existing informal defences and undertake £0.49M
maintenance/repairs for the short- to long-term to maintain the defence for
sections where coastal flooding and erosion are predicted (1.5 km).

Assessing the Standard of Protection (SoP) of the informal defences
and undertaking targeted maintenance and repair works could extend
their operational lifespan. Such intervention would deliver short- to
medium-term safeguarding of key assets within this CMU, including
multiple residential properties located along Society and Society Road.
This approach would create a window of opportunity to assess and
define appropriate long-term management measures for this section of
the coastline. However, further consideration and assessments may be
required to determine the cultural significant of the informal defence
situated along the coastline.

Do something- Property
flood resilience measures

Install PFR measures for at-risk properties. £0.15M

One potential long-term management option for CMU5 involves the
installation of Property Flood Resilience (PFR) measures for at-risk
properties, thereby reducing the likelihood of relocation. The
implementation of PFR would enhance protection for these assets and
mitigate the impacts of future coastal change. This policy has been
identified for consideration in response to the long-term risks affecting
this section of coastline. However, extensive consultation with the local
community would be essential before progressing with this risk
management approach to ensure alignment with social, economic, and
environmental priorities.

Do something- new
defence landwards of
existing defence for at risk
properties in the medium
term.

In-land wall (1.5 m height) for isolated properties in CMU5. £2.41M

An additional long-term management option for CMU5 is the
construction of a new defence located landward of the existing informal
structures. This intervention would reduce the likelihood of property
relocation and strengthen the protection of vulnerable assets. The
policy has been highlighted for consideration in response to the long-
term risks identified along this section of coastline. Prior to
implementation, extensive consultation with the local community would
be required to ensure that the approach is consistent with social,
economic, and environmental priorities.
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3. Adaptation Pathways

A Dynamic Adaptive Pathway approach is a method used to manage long-term climate and coastal risk where
future conditions are uncertain. It helps decision-makers choose actions now while keeping options open for the
future as conditions change. The Dynamic Adaptive Pathway approach, promoted within the CCAP (2023)
Guidance has been used to develop conceptual adaptation pathway maps as part of the first iteration of the West
Lothian Coastal Adaptation Plan. This approach enables multiple scenarios to be considered to provide the flexibility
needed to manage the uncertainty associated with future climate change and can enable different pathways to be
taken based on changing circumstance. Appendix H provides a summary of key terminology relating to the Dynamic
Adaptive Pathway approach and examples of adaptation pathway planning maps and scenarios to support their
interpretation.

The conceptual adaptation pathway maps are presented per management unit (Figure 1-1) and have been
developed based on the coastal risk management measures identified in Section 2. As noted in Section 2, “No
Active Intervention” was the predominant management policy preferred for the short, medium and long-term across
all CMUs. This is in keeping with the current coastal management approach (“Do Nothing”) as well as the risks
identified (summarised in Section 1). Consideration of “Do something” options that avoid erosion, flooding and/or
damages has therefore been limited, for the reasons outlined in Section 2. This therefore reduces the number of
pathways available for each CMU. However, this doesn’t exclude options of this kind being considered as part of
future evaluations of the West Lothian Coastal Adaptation Plan.

3.1 Trigger points

Trigger points are a core element of the Dynamic Adaptive Pathway approach. Trigger points enable a shift from
one selected management action to another and can correspond to actual or anticipated changes in physical
processes, as well as influencing factors such as policy, funding, or land use. They provide a structured approach
for revising adaptation strategies when critical thresholds are nearing, ensuring timely adjustments (Climate
Exchange, 2012). The CCAP (2023) Guidance notes that each trigger should be linked to a single threshold defined
as the moment when a change in action becomes urgently necessary. This threshold marks the point for action, not
the beginning of planning for change.

Establishing limits and decision criteria (triggers) for monitoring risks enables the identification of critical thresholds
or tipping points that, if reached, could lead to severe impacts and potentially irreversible consequences (Climate
Exchange, 2012). An adaptation tipping point occurs when a specific action is no longer sufficient to achieve the
plan’s objectives, requiring a new course of action (Haasnoot et al., 2013). Triggers define the conditions under
which a predetermined change to the plan should be implemented. Therefore, continuous monitoring and timely
detection of relevant changes, critical transitions, or tipping points are essential for ensuring effective and timely
implementation and reassessment of the adaptation plan.

Table 3-1 outlines potential triggers that may be incorporated into adaptation planning for West Lothian. These
examples are drawn from the CCAP (2023) guidance and adaptation planning practices in other locations. When
selecting and implementing triggers in the future, they should follow the SMART criteria (Specific, Measurable,
Achievable, Relevant, and Time-bound) to ensure clear guidance for when a change in the current iteration of the
plan required.
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Table 3-1 - Examples of trigger points that could support the identification of threshold for change and the need to alter the adaptation pathway.

Trigger type Trigger Threshold Comments

Strategic Funding Change Change in funding availability which Identify opportunities for new funding

enables adaptation/resilience activities streams and monitor changes to

or makes them unaffordable due to lack  existing ones. Dynamic Coast

of funding. currently provides links to funding
sources that support adaptation
initiatives. In addition, the Knowledge
Exchange established under the
CCAP guidance could serve as a
platform for sharing policy updates
that enable the effective delivery of
adaptation and resilience measures.

Strategic Government policy change Change in national/local funding New and updated national and local
availability and/or legislation. government policies to identify

legislative or regulatory changes that
enhance the delivery or funding of
adaptation and resilience initiatives.
The Knowledge Exchange,
established under the CCAP
guidance, offers a platform for
disseminating policy developments
that support the implementation of
adaptation and resilience measures.

Strategic Change in understanding of future Amended climate modelling scenarios Assess changes in future sea-level
climate impacts would impact future sea level rise and rise projections using updated climate
coastal change projections. modelling scenarios. Evaluate

whether these revisions alter the level
of risk to key assets. This assessment
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should be carried out by comparing
previous impact analyses with the
latest findings, focusing on indicators
such as road length and the number
of affected properties.

Strategic New information, data or studies New information may inform or support  Identify new investigations, datasets,
understanding of coastal change and/or  or studies relevant to adaptation and
processes. resilience. Establish and agree upon

a list of sources to be consulted. This
list should incorporate the Knowledge
Exchange developed under the
CCAP guidance as a key platform for
accessing and sharing information.

Strategic Change in public or organisational Change in opinion on risk of future Regular engagement surveys with
attitudes (social attitudes) coastal and climate change and actions  residents, conducted at agreed
that could be taken at an individual or intervals, can help embed community
community level. perspectives into the decision-making

process for the adaptation pathway. If
survey results are used as a trigger
for change, implementation must
account for the weight of community
influence, particularly in cases where
other evidence supports decisions
that may be unpopular.

Site-specific Growth in study area Change in number of people, Consult West Lothian Council’s
residential/commercial properties and planning portal to identify proposals
strategic infrastructure in the study area. for new developments, ensuring that

future property growth is incorporated
into the analysis.
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Site-specific

Decreased distance between existing  Proximity of coast to at-risk assets

coastline and at-risk assets (Road,
Paths, Properties etc).

Information from repeated
topographical surveys, monitoring of
road conditions and the informal
seawall, along with insights gathered
through community engagement, can
provide an ongoing record of coastal
change. These datasets help track
shifts in the distance between the
existing coastline and at-risk assets,
offering evidence of erosion and its
potential impacts on vulnerable
infrastructure
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3.2 Conceptual Adaptation Pathways

The identified coastal risk management measures are based on the preferred coastal management policies detailed
in the West Lothian Regional Plan for each CMU. There is not an existing Shoreline Management Plan for the West
Lothian coast to set the strategic direction for coastal management.

The conceptual adaptation pathway maps produced (Figure 3-1) have built on the visual representations of the
Dynamic Adaptive Pathway approach presented in the CCAP guidance and applied by Haasnoot et al (2013) to
water management in the Netherlands.

The effectiveness of the proposed coastal risk management measures has been assessed both in the short term, to
address current risks, and in the long term, to achieve the most sustainable outcome. This assessment has
informed the development of adaptation pathways, which outline broad timeframes for when a transition to
alternative management measures should be considered. When determining which adaptation signals indicate a
need to change the pathway, reference should be made to the monitoring recommendations in Table 3-1 for
identifying trigger points.

The following commentary discusses the effectiveness of the coastal risk management measures in the short-,
medium- and long-term.

The current policy (“Do Nothing”) is deemed to be effective at managing current risks in the short-term for all CMUs.
The effectiveness of this policy is anticipated to extend into the medium-term for CMU 2 and 3 due to the natural
land characteristics (steepening relief within approximately 80 m of the present coast) of these units and the limited
risks identified (no property or infrastructure present).

Removal of the existing informal defences (200 m length) has been considered for CMU 2 as a medium-term action
before reverting to a “Do Nothing” approach. This has been considered to avoid the impacts of ‘coastal squeeze’.

“Do minimum” (maintenance and repairs to maintain the existing informal defences) has been considered for CMU
3 and 4 as a medium term measure that could buy time, should it be required, to protect the archaeological and
heritage assets present in both units and investigate options to divert and re-route the John Muir Way that runs
parallel to the coast in CMU 3.

Short sections of “Hold the Line” have been considered for sections (total length approximately 400 m) of CMU 5
where property and road are situated on the coastal frontage. This is included as an interim, transitional action to
buy time for a more economically and socially sustainable option to be identified. The properties are already raised
above the present-day beach at c. 4.5 m AOD therefore minimising the height required for any interim defence.
Within West Lothian local authority area, Society Road provides access to Hopetoun Estate only. This not the sole
access route to Hopetoun Estate and there are alternative access routes landwards. Property relocation and road
re-routing has not been included or costed as a coastal risk management measure due to the uncertainties
associated with the delivery mechanism and funding approach to this in the future. The coastal erosion and flood
risk predictions for this CMU indicate that this will be a necessary consideration in the future as it will not be
economically, environmentally or socially sustainable to try to sustain the present-day position of the coast.

The future recommendations outline work that would further refine the coastal risk management measures and
associated adaptation pathways for each CMU. Recommendations relating to bespoke coastal risk assessments,
asset condition surveys and future topographic surveys would provide information to inform the suitability of the
identified coastal risk management measures and their feasibility, timing of triggers and improve the strategy level
costings produced for this iteration of the West Lothian Coastal Adaptation Plan
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cMuU
1 Do nothing %Illllllllllllllllllllllllllll
2 Do nothing EEEE
Do something-
Remove informal EmEm
coastal defence
3 Do nothing EEEEEEEEEEEEEEEEEEEEN
Do minimum —lllllllllll
4 Do nothing EEEEEEEEEEEEEEEEEEEER
Do minimum —llllllllllll
Do nothing Illllllllllllll EEEEEEEEEEEESR
5*
Do minimum lrlllllllllll
PFR measures A I
Do something**-
New defence for at- b FEEmEmEEEREES
risk properties in the
medium term
Time horizon Short term Longer term
Managing current risks Most sustainable
position
Key:

O Change to a new approach mm  pathway effective

A Trigger

Adaptation tipping point

® B Pathway ineffective

* Relocation of property and diverting Society Road has not been included but should be given consideration in the future when there is more
clarity on funding and associated national policy or guidance for delivery.
** The new defence option considered for CMUS5 is intended as an interim, transitional measure for a short section of this unit (approximately 400

Figure 3-1 — Conceptual adaptation pathway map for CMUs 1 to 5. Further detail on the risk management
measures, and associated costs and benefits, is provided in Table 4-3.
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4. Future Recommendations

4.1 Repeat topographic monitoring

An initial baseline survey has already been undertaken by West Lothian council, the extent of the survey is shown in
Figure 4.1. Within coastal monitoring programmes across the UK, detailed baseline surveys have consistently been
recognised as a valuable deliverable, irrespective of the management strategy employed. Best practice
recommends repeating baseline surveys every 3-5 years.

Regular repetition provides a reliable foundation for comparison, enabling the detection and measurement of
physical changes to the coastline. By repeating surveys, changes from erosion, flooding and sea level rise can be
measured accurately and helps build a reliable long-term comparison. With coastal areas facing accelerating threats
from climate change such as sea level rise, storm surges and extreme weather events. Repeated surveys will allow
West Lothian council to detect any impacts to the coastline quickly and adjust any management strategies. This will
help strengthen long-term resilience planning and provide communities and stakeholders with transparent
information about coastal change and the rationale for interventions.

A

0 0.5 1km

Figure 4-1 Extent of the initial baseline survey conducted by West Lothian Council. The drone survey
covers the coastline, with the 50 m survey corridor indicated by the black line
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4.2 Survey of existing assets

Further work is recommended to improve understanding of the condition and Standard of Protection (SoP) offered
by the existing informal defence. A range of approaches could be employed, varying in complexity and level of
detail.

At its simplest, drone surveys combined with existing site photographs can be used to identify sections of the
informal defence that are in poor condition, such as areas that are crumbling or collapsed. This low-cost approach
provides rapid visual evidence and highlights locations requiring repair or maintenance, if necessary. It is
particularly effective for developing an initial overview of asset condition without significant resource investment.

For a more formal and detailed assessment, a T98 inspection could be undertaken. This structured methodology
provides a comprehensive evaluation of the defence’s performance and reliability, offering greater confidence in
understanding its current condition and the level of protection it affords. A T98 inspection also generates consistent,
standardised data that can be compared across sites and over time, strengthening the evidence base for long-term
planning.

The choice of survey method could be guided by the level of coastal risk and the presence of vulnerable assets. In
CMUs 2-4, where there are few properties or roads, a simpler approach may be sufficient to monitor condition and
identify any emerging issues. However, in CMU 5, where residential properties are located along the coastline, a
more detailed T98 survey would be more beneficial. This ensures that risks to people, property, and infrastructure
are fully understood and that appropriate adaptation measures can be planned and justified.

Further analysis could also be undertaken to determine the SoP provided by the informal defence. This may include
hydrodynamic assessment, overtopping calculations, and probability modelling to establish both the current level of
protection and the residual life of the structure.

4.3 Improved economic assessment

The economic assessment should be developed further to incorporate discounting costs, thereby enabling a more
robust evaluation of long-term costs and benefits. Discounting is essential for translating future costs and damages
into present values, ensuring that economic comparisons between adaptation options are up to date.

To achieve this, additional analysis and/or expert judgement will be required to identify appropriate climate change
scenarios against which sea level rise projections. Additionally, the timing of costs and damages for the economic
assessment need to be developed further. For example, this may involve generating erosion sub-bands for interim
time horizons, which allow for a more granular understanding of when specific impacts are likely to occur. By
mapping erosion processes to defined time intervals, the assessment can better capture the distribution of damages
over time, rather than treating them as single-point outcomes.

This recommendation is forward-looking and lies outside the scope of the current work. It is intended to guide
subsequent phases of analysis, ensuring that future economic assessments are both comprehensive and aligned
with best practice in climate risk evaluation.

4.4 Additional environmental assessments

A Strategic Environmental Assessment (SEA) and a Habitats Regulations Assessment (HRA) should be considered
to support the development of the CCAP. These assessments can help support the development of the CCAP by
ensuring environmental considerations are built in from the outset. The SEA reviews how different adaptation
options may affect the wider environment, while the HRA focuses on potential impacts on protected habitats and
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species. Together, these assessments help identify risks early, guide decision-making, and support a sustainable
and legally compliant approach to coastal management.

4.5 Heritage Significance Assessment

A Heritage Significance Assessment should be undertaken to determine whether the informal defence holds
historic, architectural, archaeological, or communal value that warrants consideration in future adaptation decisions.
The assessment would identify the elements that contribute to the wall’s significance, evaluate its role within the
wider coastal landscape, and clarify whether it should be treated as a non-designated heritage asset. Incorporating
this process into the adaptation framework will support transparent and balanced decision-making, ensuring that
any proposed interventions appropriately reflect the cultural importance of the structure. The assessment should
include desk-based research, a site inspection to document the wall’s physical characteristics, evaluation against
recognised heritage criteria, including architectural, archaeological, and communal value, and engagement with
cultural and heritage officers. Understanding the heritage status of the wall will help identify implications for its future
management.

4.6 Biodiversity Action Plan

A Biodiversity Action Plan (BAP) should be developed to ensure that coastal adaptation measures protect, enhance
and, where possible, restore the ecological value of the coastline. The BAP should identify priority habitats and
species within each Coastal Management Unit, assess the potential impacts of adaptation interventions, and set out
targeted actions to maintain or improve biodiversity resilience under future coastal change.

In a climate-change scenario, sustaining biodiversity will become increasingly challenging, and some degree of
ecological loss is unavoidable as habitats are exposed to more frequent flooding, erosion and environmental stress.
A BAP provides an essential starting point for managing these pressures, supported by expert advice from external
consultees, including specialists in benthic habitats and ornithology, to ensure that actions are evidence-led and
ecologically robust.

The plan can be supported by a Natural Capital Assessment to help highlight where the adaptation actions deliver
the environmental and societal benefits. Additionally, the plan should embed Biodiversity Net Gain principles to
ensure that any interventions result in improvement of biodiversity compared to the baseline. Integrating this into a
BAP will support a nature-positive approach to the coastal adaptation plan. The plan should be prepared in
collaboration with environmental bodies, local stakeholders, and biodiversity specialists to ensure alignment with
statutory obligations and local conservation priorities. Incorporating a BAP into the adaptation process will help
secure long-term ecological benefits and support a sustainable, ecosystem-led approach to coastal management.

4.7 Bespoke erosion assessments

Bespoke erosion assessments should be carried out to give a more accurate picture of how the shoreline is likely to
change in the future. National-scale tools such as Dynamic Coast provide useful strategic projections, but they do
not consider the presence, condition or performance of existing coastal structures, or local differences in geology,
sediment supply, exposure or wall deterioration. Site-specific assessments can identify local erosion hotspots, show
how the condition of the wall affects shoreline retreat, and create a more realistic baseline for future change.
Including this level of detail will ensure that adaptation decisions reflect how the coastline behaves rather than
relying on broad, generic projections. Annual walkovers and post-storm photographic surveys should supplement
the existing 3—5-year topographic assessments to maintain an up-to-date evidence base.
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4.8 Local Development Plan 2

West Lothian Council are in the processing the development of the New Local Development Plan (LDP 2). ltis
recommended that the John Muir Way be formally safeguarded within LDP 2 to ensure its long-term resilience along
the coastline. As a nationally significant long-distance route, the John Muir Way plays an important role in
supporting low-carbon travel, outdoor recreation, biodiversity connectivity, and community wellbeing.

Coastal sections of the route are increasingly vulnerable to climate impacts such as erosion and rising sea levels.
Including clear protection in LDP 2 will help maintain access, prevent inappropriate development, and ensure the
route can adapt as conditions change.

Safeguarding the John Muir Way through LDP 2 strengthens the area’s ability to deliver sustainable, climate-aligned
development while preserving a valued recreational and cultural asset.

4.9 Updated datasets

The SEPA flood maps are due to be updated in the near future to align with the latest climate projections (UKCP18),
this update is anticipated in 2026/2027 and to incorporate the effects of wave run-up and overtopping in areas
where detailed modelling has been completed. These updated outputs will include an assessment of multiple
flood-influencing features, providing a more comprehensive and realistic representation of flood risk under future
climate scenarios.

Once released, the updated flood maps will need to be carefully reviewed to identify any changes to the existing
information and to assess their implications for the current adaptation plan. While significant changes are not
anticipated for this section of coastline, the inclusion of additional features in the updated outputs may provide new
insights into local flood risk dynamics.

This aspect will likely need to be revisited once each local authority has completed its respective work. At that
stage, the updated outputs can be compared across jurisdictions, enabling a more consistent evaluation of flood risk
and ensuring that any differences or overlaps are appropriately addressed. Such a coordinated review will be
important for maintaining alignment between local adaptation strategies and the broader regional evidence base.
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Appendix A. Dynamic Coast Coastal Erosion

Included in separate Appendices document
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Appendix B. Probability of coastal flooding
along the study area.

Included in separate Appendices document

West Lothian Coastal Adaptation

':l- Plan
2.0 | March 2026 27

AtkinsRéalis - Baseline / Référence



Agenda ltem 9

Appendix C. High level assessment of
impacts

Included in separate Appendices document
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Appendix D. Summary of policy options
analysis

Included in separate Appendices document
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Appendix E. Summary of policy options
analysis

Included in separate Appendices document
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Appendix F. Climate change impacts

Included in separate Appendices document
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Appendix G. Economics for Coastal Risk
Management Measures

Included in separate Appendices document
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Appendix H. Conceptual Adaptation
Pathways Examples

Included in separate Appendices document
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Appendix . Consultation Summary

Included in separate Appendices document
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Appendix A. Dynamic Coast Coastal
Erosion

A.1 Dynamic Coast 2050 high emission scenario
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Figure A-1 - Dynamic Coast 2050 high emissions scenario for the study area.
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A.2 Dynamic Coast 2100 high emission scenario
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Figure A-2 - Dynamic Coast 2100 high emissions scenario for study area
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Appendix B. Probability of coastal
flooding along the study area.
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Flgure B-1 - Probability of coastal flooding along the study area.
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Figure B-2 - Probability of coastal flooding along the study area.
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Appendix C. High level assessment of
impacts

Table C-1 - High-level assessment of impacts of future coastal erosion in the absence of resilience or
adaptation measures. *Numbers have been rounded to nearest 10m/m>,

Impact Medium-term** Long-term**

Coastal 1 2 3 4 5 1 2 3 4 5
Management

Unit (CMU)

Society 0 0 0 0 195 0 0 0 0 210
Road length

(m)

Private Road 0 0 0 0 145 0 0 0 0 190
length (m)

Core paths 150 225 1230 0 20 320 190 2030 0 60
(m)

Residential 0 0 0 0 4 0 0 0 0 4
properties

Non- 0 0 0 0 0 0 0 0 0 0
residential

properties

Firth of Forth 14420 2270 1160 0 0 17030 2150 1160 0 0
SSSI (m?)*

Local 9430 24380 83210 28030 7500 25510 55460 191580 47320 18090
Biodiversity
Sites (m?)

Ancient 7440 14030 56050 2210 18500 19800 27030 145980 2430 28080
Woodland
(m?)

*Please note that figures relating to the Firth of Forth SSSI impacts capture the impacts to the landward extent of the SSSI. The
erosion extent covers the Erosion Area, Erosion Influence and Erosion Vicinity. ** Medium term is based on the Dynamic Coast
2050 High emission scenario and long term is based on the Dynamic Coast 2100 High emission scenario. Dynamic Coast use
UKCP18 RCP 8.5 95th percentile for the high emission scenarios.

West Lothian Coastal Adaptation
':l- Plan Appendices
2.0 | March 2026 9

AtkinsRéalis - Baseline / Référence



Agenda Item 9

Table C-2 - High level assessment of impacts of future coastal flooding in the absence of resilience or

adaptation measures.* Numbers have been rounded to nearest 10m/m?2.

Impact

Short-term**

Long -term**

Coastal
Management
Unit (CMU)

2 3

2 3

Society Road
length (m)

1,105

0 1118

Private Road
length (m)

Core paths
(m)

10 0

Residential
properties

Non-
residential
properties

Firth of Forth
SSSI (km?)***

15070

2520 1990

17970

2520 6850

Local
Biodiversity
Sites (m?)

730

1,280 18,800

7,230

36,040

3,190

2,430

28,400

10,330

39,170

Ancient
Woodland
(km?)

640 2960

0

2800

4720

1540 6570

940 6191

* SEPA’s coastal flood model is an undefended output based on horizontal projection (SEPA, 2023). For example, the informal

defence that runs parallel to Society Road has therefore not been incorporated into SEPA’s coastal flooding model outputs.

** Short term is based on the SEPA Medium Probability 0.5% AEP scenario and long term is based on the SEPA Medium
Probability plus climate change.

***Please note that figures relating to the Firth of Forth SSSI impacts capture the impacts to the landward extent of the SSSI.
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Appendix D. Summary of policy options analysis

The decision-making matrix created to support the appraisal of the management policies and additional information on the methodology used to inform the summary of policy
options is provided in the West Lothian Regional plan and associated appendices (AtkinsRealis, 2025) along with a detailed appraisal of the management policies for each
management unit.

Table D-1 — Summary of policy options analysis for the study area in the short term*

Main Management unit Environmental Environmental Archaeology Residential Infrastructure Stakeholders Technical Cost Total
Management designation (local and cultural  and non- (Road and and public Viability
Policy (International,  designations)  heritage residential  Paths) perception
national and properties
European)
No Active 1 0 0 N/A N/A
Intervention
2 0 0 N/A N/A
3 0 0 N/A N/A
4 N/A 0 0 N/A
5 N/A 0 0 -1
Hold the Line 1 -1 0 N/A N/A
2 -1 0 N/A N/A
3 -1 0 N/A N/A
4 N/A 0 0 N/A

West Lothian Coastal Adaptation
Plan Appendices
2.0 | March 2026 11
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Main Management unit Environmental Environmental Archaeology Residential Infrastructure Stakeholders Technical Cost Total
Management designation (local and cultural  and non- (Road and and public Viability
Policy (International,  designations) heritage residential  Paths) perception
national and properties
European)
5 N/A 0 0 - 1 1 -2 -2 0
Managed 1 1 -1 N/A N/A 0 1 -1 -1 -1
realignment
2 0 -1 N/A N/A -1 -1 -1 -1 -5
3 0 -1 N/A N/A -1 -1 -1 -1 -5
4 N/A -1 -1 N/A 0 0 -1 -1 -4
5 N/A -1 -1 -1 -1 -1 -1 -1 -7

* The colours in the table correlate with the following (Very Positive = Green (2). Positive = Light Green (1), No change = Yellow (0), Negative = Red (-1), and Very Negative =
Dark Red (-2).

West Lothian Coastal Adaptation
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Table D-2 - Summary of policy options analysis for the study area in the long-term*

Main Management Environmental Environmental Archaeology Residential Infrastructure Stakeholders Technical Cost Total
Management unit designation (local and cultural  and non- (Road and and public Viability
Policy (International, designations)  heritage residential Paths) perception
national and properties
European)
No Active 1 N/A
Intervention
2 N/A
3 N/A
4 N/A
5
Hold The Line 1
2
3
4
5
1
2

West Lothian Coastal Adaptation
Plan Appendices
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Main Management Environmental Environmental Archaeology Residential Infrastructure Stakeholders Technical Cost Total
Management unit designation (local and cultural  and non- (Road and and public Viability
Policy (International, designations) heritage residential Paths) perception
national and properties
European)
Managed 3 -1 -1 N/A 1 6
Realignment
4 N/A -1 -1 -1 -8
5 N/A -1 -1 -1 -10

* The colours in the table correlate with the following (Very Positive = Green (2). Positive = Light Green (1), Neutral = Yellow (0), Negative = Red (-1), and Very Negative = Dark
Red (-2).
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Appendix E. Summary of policy options analysis

Table E-1 — Sub-policy assessment for Coastal Management Unit (CMU) 1.

Agenda Item 9

Policy Feasible Sub-policy option Policy timescale Sub-policy suitability
option Sub- (and definition
policy
option
Yes No Need to Defend Short-term and The "No need to defend" sub-policy option will result in no new actions being taken
Where there are no medium-term for this CMU. There are no formal or informal defences within this CMU. Assets (e.g.
assets at risk and no assessment properties and/or infrastructure) are absent in CMU 1 (none present within 500 m of
defences are present. the coast). Selection of this sub-policy option would primarily affect the
environmental designations (International designation such as Firth of Forth Ramsar
and Special Protected Area (SPA), National designation such as Firth of Forth Site of
Special Scientific Interest (SSSI). There are also local designation such as Forth
Coast Special Landscape Area (SLA) and ancient woodland. This CMU includes
terrestrial, coastal and marine based-environmental designations therefore selection
S of any management policy, and associated sub-policy, (including "do nothing"/"do
‘qg':‘) minimum options such as this) will have implications for the designations. Short-term
b and medium-term predictions indicate that the coastal erosion and flooding risk in
2 this CMU is low.
o
B Long-term The "No Need to Defend" sub-policy option will result in no new actions being taken
<c§ assessment within the CMU. There are no formal or informal defences within the CMU. Assets
z

(e.g. properties and/or infrastructure) are absent in CMU1 (none present within 500
m of the coast). Selection of this sub-policy option would primarily affect the
environmental designations (International designations such as Firth of Forth
Ramsar and Special Protected Area, National designation such as Firth of Forth Site
of Special Scientific Interest (SSSI)). There are also local designation such as Forth
Coast SLA and ancient woodland. This CMU includes terrestrial, coastal and marine
based-environmental designations therefore selection of any management policy,
and associated sub-policy, (including "do nothing"/"do minimum" options such as
this) will have implications for the designations.

West Lothian Coastal Adaptation
Plan Appendices
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Yes Do not Defend Short-term and The "Do Not Defend" sub-policy option would have comparable impacts to the "No
Where no defences medium-term Need to Defend" option for this CMU. Selection of this sub-policy option would
exist at present and assessment primarily affect the environmental designations. This CMU includes terrestrial,
unacceptable to coastal and marine based-environmental designations therefore selection of any
introduce any due to management policy, and associated sub-policy, (including "do nothing"/"do minimum
the impact. Any risks to options such as this) will have implications for the designations. Short- and medium-
assets are likely to term predictions indicate that the coastal erosion and flooding risk in this CMU is low.
increase and assets
may suffer increased Long-term The "Do Not Defend" sub-policy option would have comparable impacts to the "No
impacts, be lost or assessment Need to Defend" option for this CMU. Selection of this sub-policy option would
relocated in future. primarily affect the environmental designations within this CMU (international,
national and local). This CMU includes terrestrial, coastal and marine based-
environmental designations therefore selection of any management policy, and
associated sub-policy, (including "do nothing"/"do minimum options such as this) will
have implications for the designations. Long-term predictions indicate that the
environmental designations will be detrimentally impacted by increased coastal
erosion and flooding. As noted, there will be an impact to this CMU irrespective of
the management policy progressed due to environmental designations extending
seawards and landwards of the existing coastline.
No Cease to Maintain Short term, No formal or informal coastal defences exist within Coastal Management Unit 1

Where defences are
present, but no further
works are carried out to
maintain them. Risk to
any assets would
increase and they may
suffer increased
impacts, be lost or
relocated in future.

medium & long-

term assessment.

(CMU1). This sub-policy is therefore not applicable to this CMU.

No Local Activity Only
Where works to repair
or construct short
sections of defences

Short-term and
medium-term
assessment

There are no existing formal or informal defences within this CMU, as well as no
assets (e.g. properties and/or infrastructure) present (none within 500 m of the
coast). Short-term predictions indicate that the coastal erosion and flooding risk in

West Lothian Coastal Adaptation
Plan Appendices
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within a longer length of this CMU is low. The need for new sections of defence to be constructed is therefore
otherwise NAI shoreline limited in CMU1 and there are no defences present to warrant any repairs.
might be permitted e.g.
an isolated property Long-term There are no formal or informal defences within this CMU, as well as no assets (e.g.
assessment. properties and/or infrastructure) present (none within 500m of the coast). Long-term

predictions indicate that the environmental designations will be detrimentally
impacted by increased coastal erosion and flooding irrespective of the management
policy selected. However, the costs, and possible technical viability (e.g. required
consents), associated with local activity are not proportionate to the assets at risk (no
properties and/or infrastructure) or in keeping with the existing landscape. There are
also no informal or formal defences present to warrant any repairs.

West Lothian Coastal Adaptation
Plan Appendices
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Table E-2 - Sub-policy assessment for Coastal Management Unit (CMU) 2.

Policy Feasible Sub-policy option Policy Sub-policy suitability
option Sub- (and definition timescale
policy
option
Yes No Need to Defend Short-term and The "No need to defend" sub-policy option will result in no new actions being taken
Where there are no medium-term within this CMU. There is an informal defence present for the length of this CMU.
assets at risk and no assessment However, the standard of protection it provides, and condition is unknown. Assets (e.g.
defences are present. properties and/or infrastructure) are limited in CMU2. A Public Right of Way runs

parallel to the coastline and within 500 m of it. Selection of this sub-policy option would
primarily affect the environmental designations (i.e. Firth of Forth Ramsar and SPA and
Firth of Forth SSSI). There are also local designations such as Wester Shore Wood
Local Biodiversity Site, Forth Coast SLA and ancient woodland. This CMU includes
terrestrial, coastal and marine based-environmental designations therefore selection of

S any management policy, and associated sub-policy, (including "do nothing"/"do

‘qE) minimum" options such as this) will have implications for the designations. Short and

b medium-term predictions indicate that the coastal erosion and flooding risk in this CMU
*qé is low.

o

B Long-term The "No Need to Defend" sub-policy option will result in no new actions being taken

<(§ assessment within the CMU. There is an informal defence within this CMU and no indication on its
z

condition. Assets (e.g. properties and/or infrastructure) are limited in CMUZ2 with a
Right of Ways path running parallel to the coastline within 500 m of the coast. Selection
of this sub-policy option would primarily affect the environmental designations i.e. Firth
of Forth Ramsar and SPA and Firth of Forth SSSI). There are also local designations
such as Wester Shore Wood Local Biodiversity Site, Forth Coast SLA and ancient
woodland. This CMU includes terrestrial, coastal and marine based-environmental
designations therefore selection of any management policy, and associated sub-policy,
(including "do nothing"/"do minimum options such as this) will have implications for the
designations.

West Lothian Coastal Adaptation
Plan Appendices
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Yes Do not Defend
Where no defences
exist at present and

unacceptable to
introduce any due to
the impact. Any risks to

assets are likely to
increase and assets
may suffer increased

impacts, be lost or

relocated in future.

Short-term and The "Do Not Defend" sub-policy option would have comparable impacts to the "No

medium-term Need to Defend" option for this CMU. Selection of this sub-policy option would primarily

assessment affect the environmental designations. This CMU includes terrestrial, coastal and
marine based-environmental designations therefore selection of any management
policy, and associated sub-policy, (including "do nothing"/"do minimum options such as
this) will have implications for the designations. Short and medium-term predictions
indicate that the coastal erosion and flooding risk in this CMU is low.

Long-term The "Do Not Defend" sub-policy option would have comparable impacts to the "No

assessment Need to Defend" option for this CMU. Selection of this sub-policy option would primarily
affect the environmental designations within this CMU. This CMU includes terrestrial,
coastal and marine based-environmental designations therefore selection of any
management policy, and associated sub-policy, (including "do nothing"/"do minimum
options such as this) will have implications for the designations. Long-term predictions
indicate that the environmental designations will be detrimentally impacted by
increased coastal erosion and flooding irrespective of the management policy

recommended.
No Cease to Maintain Short term, No formal coastal defences exist within CMUZ2, with an informal defence present for the
Where defences are medium & long-  length of this CMU. No maintenance activities are currently undertaken for the informal
present, but no further  term defences present. This sub-policy option is therefore not a feasible option for this CMU.
works are carried outto assessment.
maintain them. Risk to
any assets would
increase and they may
suffer increased
impacts, be lost or
relocated in future.
No Local Activity Only Short-term There are no existing formal defences, with an informal defence present for the length
Where works to repair  assessment of this CMU. Short- and medium-term predictions indicate that the coastal erosion and

or construct short
sections of defences
within a longer length of

flooding risk in this CMU is low. The informal defence present is not currently
maintained. There are no at-risk assets (i.e. property or infrastructure) present. It is
therefore unlikely that any local activity associated with constructing short sections of

West Lothian Coastal Adaptation
Plan Appendices
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otherwise NAI shoreline new formal defence or repairing short sections of the existing informal defences would
might be permitted e.g. be cost-beneficial.
an isolated property
Yes Long-term There are no existing formal defences within the area, with an informal defence present
assessment. for the length of this CMU and no at-risk properties present. Long-term predictions

indicate that the environmental designations will be detrimentally impacted by
increased coastal erosion and flooding irrespective of the management policy selected.
It is unlikely that any local activity associated with constructing or repairing short
sections of the informal defences would be cost-beneficial given the absence of
property or infrastructure in this CMU. It may be beneficial for consideration to be given
to the removal of sections of the existing informal defences to restore natural
processes. The implications of this for the environmental designations would need to
be considered. Long-term predictions indicate that the environmental designations will
be detrimentally impacted by increased coastal erosion and flooding irrespective of the
management policy recommended.

West Lothian Coastal Adaptation
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Table E-3 - Sub-policy assessment for Coastal Management Unit (CMU) 3.
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Policy Feasible Sub-policy option (and
sub- definition

policy

option

Policy

option timescale

Sub-policy suitability

No Need to Defend
Where there are no assets at
risk and no defences are
present.

Short- and
medium-term
assessment

Yes

The "No need to defend" sub-policy option will result in no new actions being
taken within this CMU. There is an informal defence present for the length of
this CMU however, no information is known on its condition or the standard of
protection it provides. Assets (e.g. properties and/or infrastructure) are
absent in CMU3, with a Public Right of Ways path running parallel to the
coastline, within 500 m of it. Selection of this sub-policy option would
primarily affect the environmental designations (i.e. Firth of Forth Ramsar and
SPA and Firth of Forth SSSI). There are also local designations such as
Wester Shore Wood Local Biodiversity Site, Forth Coast SLA and ancient
woodland within this CMU. This CMU includes terrestrial, coastal and marine
based-environmental designations therefore selection of any management
policy, and associated sub-policy, (including "do nothing"/"do minimum
options such as this) will have implications for the designations. Short- and
medium-term predictions indicate that the coastal erosion and flooding risk in
this CMU is low.

No Active Intervention

Long-term
assessment

The "No Need to Defend" sub-policy option will result in no new actions being
taken within the CMU. There is an informal defence present for the length of
this CMU however, no information is known on its condition or the standard of
protection it provides. Some sections of the defence may show signs of
damage and contain gaps within the wall. Assets (e.g. properties and/or
infrastructure) are limited in CMU3 with a Right of Ways path running parallel
to the coastline within 500 m of it. Selection of this sub-policy option would
primarily affect the international, national and local environmental
designations. This CMU includes terrestrial, coastal and marine based-
environmental designations therefore selection of any management policy,
and associated sub-policy, (including "do nothing"/"do minimum options such

West Lothian Coastal Adaptation
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as this) will have implications for the designations. It may be feasible to divert
the Public Right of Way landwards of the

Yes Do not Defend Short-term and The "Do Not Defend" sub-policy option would have comparable impacts to
Where no defences exist at medium-term the "No Need to Defend" option for this CMU. Selection of this sub-policy
present and unacceptable to assessment option would primarily affect the environmental designations within this CMU.

introduce any due to the impact. This CMU includes terrestrial, coastal and marine based-environmental
Any risks to assets are likely to designations therefore selection of any management policy, and associated
increase and assets may suffer sub-policy, (including "do nothing"/"do minimum options such as this) will
increased impacts, be lost or have implications for the designations. Short- and medium-term predictions
relocated in future. indicate that the coastal erosion and flooding risk in this CMU is low.
Long-term The "Do Not Defend" sub-policy option would have comparable impacts to
assessment the "No Need to Defend" option for this CMU. Selection of this sub-policy
option would primarily affect the environmental designations within this CMU.
This CMU includes terrestrial, coastal and marine based-environmental
designations therefore selection of any management policy, and associated
sub-policy, (including "do nothing"/"do minimum options such as this) will
have implications for the designations. Long-term predictions indicate that the
environmental designations will be detrimentally impacted by increased
coastal erosion and flooding irrespective of the management policy selected.
No Cease to Maintain Short term, No formal coastal defences exist within CMUS3, with an informal defence
Where defences are present, but medium and present for the length of this CMU. No maintenance activities are currently
no further works are carried out  long-term undertaken for the informal defences present. This sub-policy option is
to maintain them. Risk to any assessment. therefore not a feasible option for this CMU.
assets would increase and they
may suffer increased impacts,
be lost or relocated in future.
Yes Local Activity Only Short-term and There are no existing formal defences, with an informal defence present for

Where works to repair or
construct short sections of
defences within a longer length
of otherwise NAI shoreline might

medium-term
assessment

the length of this CMU. In the short term, the impacts of coastal flooding and
erosion to CMU3 are expected to be limited. The informal defence present is

not currently maintained. Assets present in this CMU are limited to the Public
Right of Way. Localised activity associated with constructing short sections of
new formal defence or repairing short sections of the existing informal
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be permitted e.g. an isolated defences may provide an interim measure whilst other options are assessed,
property as works to sustain the current position of the coastline in the short (and long-
) term are unlikely to be cost-beneficial.

Long-term There are no existing formal defences, with an informal defence present for

assessment the length of this CMU. Some sections of the defence may show signs of
damage and contain gaps within the wall. Short-term predictions indicate that
the coastal erosion and flooding risk in this CMU is limited for the short-term.
The informal defence present is not currently maintained. However, the John
Muir way, a Public Right of Way, runs parallel to the existing coastline for this
CMU. It may be beneficial to evaluate the costs/benefits of constructing short
sections of new defence or repairing the existing informal defence (if feasible)
as a short-term measure whilst other options are considered and/or
progressed.
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Table E-4 - Sub-policy assessment for Coastal Management Unit (CMU) 4.

Agenda Item 9

Policy
option

Feasible  Sub-policy option
sub- (and definition
policy

option

Policy Sub-policy suitability
timescale

No Active Intervention

Yes No Need to Defend
Where there are no
assets at risk and no

defences are present.

Short-term and
medium-term
assessment

The "No Need to Defend" sub-policy option will result in no new actions being taken
within the CMU. There is an informal defence present for the majority of the coastline
with some small sections with no wall by the mouth of Midhope Burn. It is not known
what standard of protection it provides or its condition. Assets within CMU4 include
archaeological and cultural designations (Hopetoun House Estate Gardens and
Landscape designation) and local environmental designations such as Hopetoun
House Local Biodiversity Site, Forth Coast SLA and Ancient woodland. This CMU
includes a number of terrestrial designations, therefore selection of any management
policy, and associated sub-policy, (including "do nothing"/"do minimum options such as
this) will have implications for the designations. Short- and medium-term predictions
indicate that the coastal erosion and flooding risk in this CMU is low.

Long-term
assessment

The "No Need to Defend" sub-policy option will result in no new actions being taken
within this CMU. There is an informal defence present for the majority of the coastline
with some small sections with no wall by the mouth of Midhope Burn. There is no
information on its condition or the standard of protection it provides. Assets (e.g.
properties and/or infrastructure) are limited in CMU4. Hopetoun House Estate and its
associated archaeological and cultural designations extend the entire length of this
CMU and are within 500 m of it. However, CMU4 and the assets located within have
natural relief from the topography of the immediate coastline (steepens within 80-100 m
of present-day coast) resulting in a lower impact from coastal erosion and flooding than
predicted.

Yes Do not Defend
Where no defences
exist at present and

unacceptable to
introduce any due to

Short-term and
medium-term
assessment

The "Do Not Defend" sub-policy option would have comparable impacts to the "No
Need to Defend" option for this CMU. Selection of this sub-policy option would primarily
affect archaeological, cultural and local environmentally designations within this
management unit. Therefore, selection of any management policy, and associated sub-
policy, (including "do nothing"/"do minimum options such as this) will have implications
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the impact. Any risks to
assets are likely to
increase and assets

for the terrestrial designations. Short- and medium-term predictions indicate that the
coastal erosion and flooding risk in this CMU is low.

may suffer increased Long-term The "Do Not Defend" sub-policy option would have comparable impacts to the "No
impacts, be lost or assessment Need to Defend" option for this CMU. Selection of this sub-policy option would primarily
relocated in future. affect archaeological, cultural and local environmentally designations within this
management unit. Assets (e.g. properties and/or infrastructure) are limited in CMU4
with Hopetoun House estate and associated archaeological and cultural designations
running along the entire coastline and within 500 m of it. However, CMU4 and the
assets located within have natural relief from the topography of the immediate coastline
(steepens within 80-100 m of present-day coast) resulting in a lower impact from
coastal erosion and flooding than predicted.
No Cease to Maintain Short term, No formal coastal defences exist within CMU4, with an informal defence present for the
Where defences are medium and maijority of the coastline with some small sections with no wall by the mouth of Midhope
present, but no further  long-term Burn. No maintenance activities are currently undertaken for the informal defences
works are carried outto assessment. present. This sub-policy option is therefore not a feasible option for this CMU.

maintain them. Risk to
any assets would
increase and they may
suffer increased
impacts, be lost or
relocated in future.

No Local Activity Only
Where works to repair
or construct short
sections of defences
within a longer length of
otherwise NAI shoreline
might be permitted e.g.
an isolated property

Yes

Short-term and
medium-term
assessment

There are no existing formal defences, with an informal defence present for the
majority of the coastline with some small sections with no wall by the mouth of Midhope
Burn. Short- and medium-term predictions indicate that the coastal erosion and
flooding risk in this CMU is low for the short-term. The informal defence present is not
currently maintained. There are no properties or infrastructure at risk in this CMU in the
short-term. It is therefore unlikely that any local activity associated with constructing
short sections of new formal defence or repairing short sections of the existing informal
defences would be cost-beneficial.

Long-term
assessment

There are no existing formal defences, with an informal defence present for the
majority of the coastline with some small sections with no wall by the mouth of Midhope
Burn. The informal defence present is not currently maintained. Hopetoun House
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Estate and its associated archaeological and cultural designations extend the entire
length of this CMU and are within 500 m of it. This is the main asset at risk in this CMU.
However, this area does have natural relief from the topography of the immediate
coastline (steepens within 80-100 m of present-day coast). It may be beneficial to
evaluate the costs/benefits of constructing short sections of new defence or repairing
the existing informal defence (if feasible) to protect Hopetoun House Estate, grounds
and designations. However, this approach may not be economically or environmentally
sustainable.
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Table E-5 - Sub-policy assessment for Coastal Management Unit (CMU) 5.
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Policy Feasible Sub-policy option Policy Sub-policy suitability
option Sub- (and definition timescale
policy
option
Yes No Need to Defend Short-term and The "No Need to Defend" sub-policy option will result in no new actions being taken
Where there are no medium-term within the CMU. There is an informal defence present for the length of this CMU with
assets at risk and no assessment some small sections with no wall east of society. The standard of protection it provides,
defences are present. and its condition is not known. Assets within CMU5 include a number of properties,
Society Road, private road and a section of Public Right of Way path. Additional assets
include Eastern Shore Wood Local Biodiversity Site. While there are a number of
assets at risk, in the short term, the impacts of coastal flooding and erosion on CMUS5
are expected to remain limited therefore this remains a feasible sub-policy option to
consider.
c Yes Do not Defend Short-term and The "Do Not Defend" sub-policy option would have comparable impacts to the "No
2 Where no defences medium-term Need to Defend" option for this CMU. Selection of this sub-policy option would affect a
§ exist at present and assessment number of assets within CMU5 including properties, private road, Society Road and a
§ unacceptable to section of the Public Right of Way path. While there are a number of assets at risk, in
£ introduce any due to the short term, the impacts of coastal flooding and erosion on CMU5 are expected to
_2 the impact. Any risks to remain limited therefore this remains a feasible sub-policy option to consider.
< assets are likely to
§ increase and assets
may suffer increased
impacts, be lost or
relocated in future.
No Cease to Maintain Short-term and No formal coastal defences exist within CMUS5, there is an informal defence present for

Where defences are medium-term
present, but no further  assessment
works are carried out to
maintain them. Risk to
any assets would
increase and they may

the length of this CMU with some small sections with no wall east of society. No
maintenance activities are currently undertaken for the informal defences present. This
sub-policy option is therefore not a feasible option for this CMU.
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suffer increased
impacts, be lost or
relocated in future.

Yes Local Activity Only
Where works to repair

Short-term and
medium-term

There are no existing formal defences, there is an informal defence present for the
length of this CMU with some small sections with no wall east of society. Short-term

No active intervention with short sections of Hold The Line

or construct short assessment predictions indicate that the coastal erosion and flooding risk in this CMU is limited for
sections of defences the short-term. The informal defence present is not currently maintained. However, a
within a longer length of small number of properties (n < 5) and a section of Society Road are located close to
otherwise NAI shoreline the coastline in this CMU, and it may be beneficial to evaluate the costs/benefits of
might be permitted e.g. constructing short sections of new defence or repairing the existing informal defence (if
an isolated property feasible).

Yes No Need to Defence  Long-term The "No Need to Defend" sub-policy option will result in no new actions being taken
Where there are no assessment within the CMU. There is an informal defence present for the length of this CMU with
assets at risk and no some small sections with no wall east of society. No information is known on its

defences are present. condition or the standard of protection it provides. Assets (e.g. properties and/or
infrastructure) in CMU5 consist of unnamed road, right of ways path and several
properties situated on the coastal front. There is some have natural relief from the
topography of the immediate coastline (steepens within 80-100 m of present-day
coast). However, in the long-term it is likely these properties will be lost if the "do
nothing"/"do minimum" option is taken forward. In the long-term it is unlikely to be
economically, environmentally or socially sustainable to protect the several properties
on the coastal front.

Yes Do not Defend Long-term The "Do Not Defend" sub-policy option would have comparable impacts to the "No
Where no defences assessment Need to Defend" option for this CMU. Selection of this sub-policy option would primarily

exist at present and
unacceptable to
introduce any due to
the impact. Any risks to
assets are likely to
increase and assets
may suffer increased
impacts, be lost or
relocated in future.

affect unnamed road, right of ways path and several properties situated on the coastal
front. There is some have natural relief from the topography of the immediate coastline
(steepens within 80-100 m of present-day coast). In the long-term it is likely these
properties will be lost if the "do nothing"/"do minimum" option is taken forward. In the
long-term it is unlikely to be economically, environmentally or socially sustainable to
protect the several properties on the coastal front.
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No Cease to Maintain Long-term
Where defences are assessment

present, but no further
works are carried out to
maintain them. Risk to

any assets would
increase and they may

suffer increased
impacts, be lost or
relocated in future.

No formal coastal defences exist within CMUS5, with an informal defence present for the
length of this CMU with some small sections with no wall east of society. No
maintenance activities are currently undertaken for the informal defences present. This
sub-policy option is therefore not a feasible option for this CMU.

Yes Local Activity Only Long-term
Where works to repair  assessment
or construct short
sections of defences
within a longer length of
otherwise NAI shoreline
might be permitted e.g.
an isolated property

There are no existing formal defences, with an informal defence present for the length
of this CMU with some small sections with no wall east of society. The informal defence
present is not currently maintained. The unnamed road, properties along the coastal
front and rights of way path are the main assets at risk. Although this does have some
natural relief from the topography of the immediate coastline (steepens within 80-100 m
of present-day coast). In the long-term it is likely these properties could be lost. There
may be opportunities to construct or formalise the informal defences in short sections in
front of the coastal properties to provide protection to the isolated properties. This may
be a beneficial interim measure to investigate as part of the transition from the short- to
long-term.
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Appendix F. Climate change impacts

Legend

4~ International and National
Environmental Designations

- - - Right of Way Paths

I 2100 Dynamic Coast Eroded Area

I 0.5% AEP (2080) Coastal Flooding

Figure F-1 — Impacts from coastal erosion (2100) and flooding (0.5% AEP 2080) for CMU1 and 2
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[ 0.5% AEP (2080) Coastal Flooding

Figure F-2 - Impacts from coastal erosion (2100) and flooding (0.5% AEP 2080) for CMU3.
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Legend
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Environmental Designations
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Figure F-3 - Impacts from coastal erosion (2100) and flooding (0.5% AEP 2080) for CMU4.
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Figure F-4 - Impacts from coastal erosion (2100) and flooding (0.5% AEP 2080) for CMUS5.
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Appendix G. Economics for Coastal
Risk Management Measures

G.1 Damage assessment

Damages, presented in Table (G-1), were calculated based on the assets identified at risk of coastal retreat in the
absence of resilience or adaptation measures (Table 2-1). Damages were therefore calculated for a “do nothing”
scenario. A valuation per unit was assigned to the properties and road length. Average property values provided by
the Scottish Government for Q4 2024 for West Lothian (£217k) was used for the medium and long-term calculation.
The valuation applied by Dynamic Coast 2 for the National Erosion Coastal Risk Assessment for roads (£6.5M per
km) was also used for these time periods. The damages are solely for direct damage to the assets and do not
include discounting, i.e. should be interpreted as a cash cost. Damages associated with coastal flooding have not
been included in this initial iteration of the West Lothian Coastal Adaptation Plan.

Table G-1: West Lothian Do Nothing Damages for assets at risk of coastal erosion.

Section of Do nothing damages  Short-term* ** Medium-term ** Long-term

coast Property Road Property Road Property Road

1 Number/Length (km) O 0 0 0 0 0
Damages (£m) - - - - - -

2 Number/Length (km) 0 0 0 0 0 0
Damages (Em) - - - - - -

3 Number/Length (km) O 0 0 0 0 0
Damages (Em) - - - - - -

4 Number/Length (km) 0 0 0 0 0 0
Damages (£m) - - - - - -

5 Number/Length (km) 2 0.09 4 0.34 4 0.45
Damages (Em) 0.44 0.58 0.87 210 0.87 2.9

*Short term is based on Southeast Scotland Coastal Risk Assessment by MacDonell et al., 2025 using future projections to 2030
under RCP 8.5, 95th percentile.

** Medium term is calculated based on the impacts identified in Table 7-1 for Dynamic Coast 2050 High emissions scenario and
long term is based on impacts for the Dynamic Coast 2100 High emissions scenario. Dynamic Coast use UKCP18 RCP 8.5 95th
percentile for the high emission scenarios.

G.2 Cost assessment

Strategy level costings are detailed in Table (G-2). The costings are based on an extensive unit cost database
sourced from the Environment Agency and wider construction costs, updated to a 2024 cost base. This was
developed progressively over the last decade and was (and is) successfully being used for formal FCERM
strategies around the UK. Contingencies for optimism bias (60 %), project appraisal, detailed design and
supervision costs (20 % combined) have been included in the unit costs for each risk management measure
considered. A contingency for post-construction maintenance has not been included.
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All “Do something” measures are costed as a single intervention. To cost for “Do minimum” measures, it has been
assumed that maintenance or repairs would occur every 5 years for a set period of time (time period relevant to
each CMU is identified in Table G-2 The costs are not discounted, i.e. should be interpreted as a cash cost.
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Table G-2 - Strategy level costs for identified coastal risk management measures presented in Table 2-2

“The total cost of each risk management measure has been determined as follows. The basic construction cost is calculated by multiplying the parameter amount by the rate
and number of actions. The SOC-OBC, design and supervision costs are assumed to be 20% higher than the basic construction cost. An optimism bias (60%) is then
included on top of the SOC-OBC, design and supervision costs

CcMu FCERM Works Parameter Parameter Ref Rate (£/ Epoch Number Basic Plus PAR, Plus Total
option Amount parameter) of construction design and Optimism
actions cost (EM) supervision bias 60%
(20%) cost  cost (EM)
(EM)
RESPONSE OPTIONS
Do something- Remove 200 m Volume 400 Site visit 134 Long- 1 0.05 0.06 0.10 0.10
removal of informal length of informal (m3) term
coastal defence. coastal defence.
Assumed the whole
length of CMU,
however likely to be
less than this based
on site photos.
Approximate
dimensions for wall
have been used.
Do minimum- Maintenance/repairs Length 2 Dynamic 7261 Long- 5 0.07 0.09 0.14 0.22
determine SOP of to existing informal (km) Coast 2 term
existing defences coastal defence 2100
and undertake short- (once every 5 years eroded
term between 2050- area and
maintenance/repairs. 2070) SEPA
Assumed that an Medium
alternative route for ~ Survey of existing Length 2 Probability 4000 Long- 5 0.04 0.05 0.08
the John Muir Way informal structures (km) 0.5 % AEP term
and Public Rights of plus
Climate

uy
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AtkinsRéalis - Baseline / Référence

Way are investigated Change
and identified. (2080)
predictions
Do minimum- Maintenance/repairs Length 0.48 Dynamic 7261 Long- 5 0.02 0.02 0.03 0.05
determine SOP of to existing coastal (km) Coast 2 term
existing defences protection structures 2100
and undertake (once every 5 years eroded
maintenance/repairs. between 2050- area
2700) predictions
Survey of existing Length 0.48 4000 Long- 5 0.01 0.01 0.02
coastal protection (km) term
structures
Do minimum- Maintenance/repairs Length 1.5 Dynamic 7261 Short- 15 0.16 0.20 0.31 0.49
determine SOP of to existing coastal (km) Coast 2 to long-
existing defences protection structures 2100 term
and undertake (once every 5 years eroded
maintenance/repairs. between 2025- area and
2100) SEPA
Medium
Survey of existing Length 1.5 Probability 4000 Short- 15 0.09 0.11 0.17
coastal protection (km) 0.5 % AEP to long-
structures plus term
Climate
Change
(2080)
predictions
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Do something-
Property flood
resilience measures

Install PFR
measures for at-risk
properties

Property
number

4 Site visit,
Dynamic
Coast 2
2100
eroded
area and
SEPA
Medium
Probability
0.5 % AEP
plus
Climate
Change
(2080)
predictions

20000 Long-
term

1

0.08

0.10

0.15 0.15

Do something- new
defence landwards
of existing defence
for at risk properties
in the medium term.

In-land wall (1.5 m
height) for isolated
properties in CMU5.

Length
(m)

430 Extreme
water level
(EWL)
analysis
and LIiDAR

2915 Medium
term

1

1.25

1.50

241 2.41
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Appendix H. Conceptual Adaptation
Pathways- Examples.

Figure H-1 provides an overview of the key terminology relating the Dynamic Adaptive Pathway approach endorsed
by the CCAP (2023) guidance.

I:l Decision Point:

A . s A management action based on
Trigger points: a trigger being reached
Threshold to consider the need 99 9 .

for a new approach and identify | +

future decision points. This helps \\\
to deal with the uncertainty ~~

associated with climate change.

Examples:
+ Should existing coastal
defences be repaired?

Current policy

Examples: Pathway effective

+ Increased rate of sea level Measure A
rise or coastal erosion.
* Change in condition of coastal
defences. Measure B
+ Change in climate change
understanding.

Pathway ineffective

| Tipping point:

— Point at which a particular

approach is no longer adequate to

meet the objectives of a plan (i.e.
sell-by-date).

7 _—
Transfer to a new
approach:
A time point at which there
is a change in a Measure D

management approach. Most actions cannot be actioned at

Short term Longer term their sell-by-date. Trigger points

For example, changing Managing current risks Most sustainable position help identify when a new approach
from one management should be considered.

measure to another.

Figure H-1 - Definitions of key terminology relating to the Dynamic Adaptive Pathway approach

Figure H-2 provides an adaptation planning pathway example focussed on the implications of choosing Measure A
(“Do minimum”- blue line) as the preferred management approach for time points 1, 2 and 3. An example of “Do
minimum” is maintaining the standard of protection provided by existing coastal defences.

For time point 1, “Do minimum” is an effective approach to manage the risks. At time point 2 the existing coastal
defences are badly damaged in multiple winter storms, reducing the standard of protection they provide. This triggers
the need to consider alternative management approaches. By time point 3 a decision was taken to repair the existing
coastal defences and maintain the standard of protection they provide. The next year, further storms cause damage
which cannot be repaired. “Do minimum” is no longer an effective approach. The risk to coastal assets will increase if
the management approach does not change. A decision to change the management approach earlier may have been
more cost-effective.
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Example 1 of Adaptation Pathway

Current policy { XI i ________________

Do nothing

Measure A
Do minimum

Measure B

Do something-E.g. Replace
existing defences, enhance
Standard of Protection

Do something-E.g. Maintain
integrity of natural features

Measure D

Do something-E.g. Setting back
the defence/ allowing for the
land-wards migration of the coast

Time Point

Key:

QO Transfer station to new measure == Measure effective

A Trigger to take action == Measure not effective

[] Decision point | Adaptation tipping point of a measure

Figure H-2 - Example 1 of an adaptation pathway to support diagram interpretation (see text for explanation).

A second example is discussed below and illustrated in Figure H-3. This adaptation planning pathway example
focusses on changing the preferred management approach between time points 1, 2 and 3. The management
approach is reviewed as new information becomes available, circumstances change or triggers for action are met.

At time point 1, the current policy (“Do nothing’- green line) is selected as the management approach. Multiple winter
storms damage the existing coastal defences, triggering a need to evaluate the best management approach. By time
point 2, a decision is taken to switch management approach to Measure A (“Do minimum”- blue line). The existing
coastal defences are repaired to maintain their standard of protection in the short term. However, the next significant
storm could cause further damage, and annual repairs are not deemed cost-effective or proactive. Planning begins to
replace the coastal defences and increase the standard of protection. By time period 3, the new coastal defences
begin to be overtopped. The best management approach is re-evaluated. There is opposition to further increasing the
height of the defences. Planning and action is taken to construct a new coastal defence landwards of the coast.
Property Flood Resilience measures are installed where coastal flood risk has increased.
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Example 2 of Adaptation Pathway

Current policy
Do nothing

Measure A
Do minimum

Measure B

Do something- E.g. Replace
existing defences, enhance
Standard of Protection

Do something- E.g. Maintain
integrity of natural features

Do something- E.g. Setting back
the defence/ allowing for the O—O
land-wards migration of the coast

Time Point

Key:

QO Transfer station to new measure == Measure effective

A Trigger to take action = n  Measure not effective

D Decision point | Adaptation tipping point of a measure

Figure H-3 - Example 2 of an adaptation pathway to support diagram interpretation (see text for
explanation).

West Lothian Coastal Adaptation
.:l- Plan Appendices
2.0 | March 2026 39

AtkinsRéalis - Baseline / Référence



Agenda Item 9

Appendix l.Consultation summary

A public consultation event was held on 29 January 2026 at Linlithgow Burgh Halls, running from 10:00 to 19:00
and supported by West Lothian Council representatives and AtkinsRéalis. Engagement materials were provided to
present and discuss the Draft Adaptation Plan. Following the event, feedback forms were collected.

Attendees at the public engagement event reported feeling better informed about the Project following the session.
Respondents also indicated that they would like to see the report’s recommendations taken forward and expressed
willingness to participate in similar events in the future. A summary of responses to the open-ended questions is
provided in Table I-1.

An external stakeholder session followed on 4 February 2026, held on Teams and attended by representatives from
SEPA, NatureScot, Historic Environment Scotland and the City of Edinburgh Council. Stakeholders offered
additional recommendations for the plan, shared updates on SEPA’s latest flood mapping aligned with current
climate projections, and suggested areas for further environmental assessment to complement the CCAP.
Feedback beyond the scope of the current commission has been recorded as future recommendations for the
Council, including bespoke coastal assessments and condition surveys of the wall.

An additional consultation meeting was held on Teams with Hopetoun House Estate on 22 January 2026, attended
by a representative of the Estate, the principal landowner within the study area. Hopetoun House provided feedback
on the Draft Adaptation Plan and offered recommendations on next steps for CMU5, including considerations
related to the access road into the Estate.

Table I-1 - Summary of open questions asked as part of the feedback form

Response What was main What actions would Following the What did you
number reason for you like to see taken engagement session, like most about
attending? as a result of this do you have a better the event?
consultation understanding of

Coastal Adaptation?

1 Stakeholder: Key Consideration of non- No response No response
Agency designated historic
environment assets,
focusing on the existing
sea defence wall and
further investigation of
the condition and
cultural significance.

2 Interested in the All recommendations Yes Interesting and

CCAP within the Adaptation informative.
Plan.

3 Interested in All recommendations Yes Interesting and
environmental within the Adaptation informative.
issues within West  Plan.

Lothian.
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