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[bookmark: _Toc67701036]Abstract

The loss of intertidal zones (for example salt marshes) is exacerbated by natural and anthropogenic processes such as climate change, coastal squeeze and sea wall coastal defences. Increasingly in the UK, areas of previously defended intertidal areas are subjected to managed realignment/retreat Shoreline Management Plan (SMP) strategies, therefore allowing swathes of land to be flooded. Not only does this process create new and more biodiverse intertidal environments but also offers ecosystem services such as dampening the effects of coastal flooding. One such area is the newly formed Cwm Ivy marsh after the breach of a historic sea wall and embankment in 2014. The foot path that ran along the wall was a popular visitor and local resource and refused reinstation. In the wake of applying managed realignment SMPs local opposition arose. This research will trial innovative techniques of visually representing the outcomes of the four proposed managed realignment scenarios at Cwm Ivy marsh through interviews with coastal managers, and extensive literature reviews in order to produce rendered Computer-Generated Imagery (CGI) for each scenario. Questionnaires will be distributed to the local community to rank each CGI scenario as a means of further involving the public in coastal decision-making processes.   

1. [bookmark: _Toc67701037]Introduction

Vast expanses of intertidal environments have been subjected to loss due to developments from the British industrial and agricultural sectors (Jones et al., 2011). The rate of loss is intensified by accumulation as a result of coastal squeeze, a process in which intertidal environments are confined on two sides; the sea on one and coastal defence barriers on the other, consequently, negative biodiversity impacts are experienced in the intertidal zone (McLusky et al., 1992; Doody, 2004; Wolters et al., 2005; Defra, 2013). 

Coastal salt marshes are safeguarded by European Habitats Directive, furthermore as outlined in the UK’s Post-2010 Biodiversity Framework is the aim to counteract net losses to habitats of priority which includes salt marshes (DEFRA, 2011; JNCC and DEFRA, 2012). Large-scale managed realignment coastal developments have been increasingly applied in the UK to counter habitat losses and rejuvenate intertidal habitats within historically coastally-defended areas. Managed realignment is accomplished by eradicating or rupturing coastal defences, usually sea walls, in order for the land behind to flood. Thus, granting the intertidal habitat (marsh-land) to extend inland. Alternatively, a method commonly used is to fit tidal flow structure in sea walls, intending to establish natural tidal movements to the area and in doing so recreate intertidal habitats. Despite the plight of intertidal habitats being a biodiversity apprehension, intertidal zones offer important ecosystem services; such as carbon sequestration in sediments, coastal flood defence, winter wildfowl hunting and breeding grounds for commercially fished species (Foster et al., 2013; da Silva et al., 2014; Boerema et al., 2016). Subsequently, the restoration of intertidal habitats may prove to be appealing with the general populace and also to the decision makers. Furthermore, managed realignment strategies’ role is endorsed as ecosystem-based adaptation to mitigate the impacts of climate change (Temmerman et al., 2013). The contemplation of natural resources and ecosystem services can bolster disputes for conservation-minded decision-making processes (Balmford et al., 2011; Fisher et al., 2011; Mace et al., 2012; Mace, 2014; Eastwood et al., 2016). In England, particular questioning has been concerned with the function of managed realignment strategies in providing ecosystem services and increased biodiversity levels (Estevez, 2013).   
Visual aesthetics are accredited to catalysing the process of introducing new coastal defences in estuarine environments (Bennett et al., 2020). However, as previously mentioned ecosystem services play a major role too; the creation of new salt marshes is accredited with dampening the impacts of coastal flooding elsewhere in their locality, Carmarthen Bay is one such example (Denner et al., 2015; Bennett et al., 2020). The Llanelli Millennium Coast Path, a stretch of the Wales Coast Path, indicates reaches of high erosional and coastal flooding vulnerability in combination with inadequate past management, new salt marsh formation may aid to alleviate these impacts (Pye and Blott, 2009; Phillips et al., 2009; Denner et al., 2015).




1.1 [bookmark: _Toc67701038]    Study Area - Cwm Ivy 

In 2015 the National Trust reported that; 70% of UK residents were concerned about the impacts of climate change on the British coastline, 94% demanded the stronger protection of Britain’s coastline for future generations whilst 90% believed that planning improvements are necessary for future protection (National Trust, 2015). 

Situated in the Loughor Estuary, a Site of Special Scientific Interest (SSSI) and Ramsar site, Cwm Ivy marsh is included in the Whiteford Burrows National Nature Reserve (NNR) within the wider Gower Area of Outstanding Natural Beauty (AONB), as illustrated in Fig.1. In August 2014, the sea wall and its embankment collapsed, inaugurating the transformation process from grazed agricultural land and freshwater marsh to 39 hectares of salt marsh behind the wall (NRW,2021; National Trust, 2021). Marking the first time since the sea wall’s installation in the 17th century to refrain from its reinforcement. The sea wall doubled as part of the Wales Coast Path route, a nationally important resource covering 870 miles of footpaths following the entire welsh coastline. Upon the breach of the wall, a managed realignment coastal management strategy was adopted (Halcrow, 2012) and as such the Wales Coast Path route diverted, this was met with some opposition amongst the local community as seen in Fig.2.  
Fig.1 Cwm Ivy marsh (Natural Resources Wales, 2021)
Fig.2 Community opposition to the sea wall breach (Save Our Seawall Footpath, 2021)
















As demonstrated below in Fig.3, four proposed actions are referred to in Natural Resources Wales’ Cwm Ivy Habitat Creation Project; no active intervention, widen the breach, create multiple breaches and undertaking small-scale works in the marsh (NRW, 2021). There is no mention of reinstating the Wales Coast Path along the wall. This research will visually exhibit the outcomes of the four proposed actions in addition to a footbridge installation as a means of further involving the public in coastal management decision making beyond factsheets and public drop-in sessions.Fig.3 Proposed actions for Cwm Ivy marsh at the sea wall breach (Natural Resources Wales, 2021)




2. [bookmark: _Toc67701039]Literature Review

Coastal managers are frequently condemned for inadequately involving the public in decision-making processes, and informing them of decisions only once finalised. Data regarding projected management schemes is often dispersed in extensive documents supplemented by engineering proposals that can be difficult to acquire and comprehend. In the UK, a review of the Shoreline Management Plan procedure acknowledged the key complications related with enabling public participation in management decisions, and called for the elaboration of innovative communication methods to improve the situation (MAFF, 2000). These calls were confirmed by others (King, 1999; Belfiore, 2000), with King (1999) explicitly underlining the requirement for innovative electronic methods of communication to assist in the planning process.

Whereas public communication, discussion and contribution may benefit from broadly accessible documentation presented in easy-to-digest formats. In the past there have been appeals to formulate contemporary methods of interaction to notify and include the public in coastal decision-making procedures (Sorensen, 1997; King 1999; DEFRA, 2002; DEFRA, 2005). All newly-employed contemporary methods are endorsed to overcome the shortcomings associated with previous methods used in coastal management, therefore becoming original, stimulating, enlightening and interesting to the general public (Tufte, 1990). This is concurrence with the fact that any coastal decision-making process must be presented comprehensibly in order for conversant verdicts and conclusions to be formulated. However, the method of achieving so may present obstacles; there must be a requirement for conviction in presented information but also in the wider scope of the decision-making procedure. Developments in Information Technology (IT) based solutions is credited with the method in which this is to be accomplished (King, 1999; Doody, 2003). Landscape visualisation methods may facilitate the formation of representative multidimensional depictions of coastal management sites from GIS data. The useage of landscape visualisation methods has been extensively employed in inland, rural landscape studies (Appleton et al., 2005; Dockerty et al., 2005; Jude et al., 2006), whilst applications to the coastal zone until recently saw limited use in public consultation (Brown et al., 2006; Jude et al., 2006). In spite of this, in coastal settings the technology retains abundant potential to smoothly accelerate the means of communication between coastal stakeholders and coastal managers via its exceedingly graphical output. 

Geographical Information Systems (GIS) have been endorsed as a feasible means to advance communication and involvement in coastal management practices (O’Regan, 1996; Bartlett, 2000), and are extensively used by coastal managers (Townend and Leggett, 1992; Hamman and Hofstede, 1999; Thumerer et al., 2000). Nevertheless, there are particular restraints to their function in coastal management. Predominantly, GIS are convoluted to use by those deprived of the technical capability (Green, 1995), and are frequently solely used to generate two-dimensional (2D) thematic diagrams, however three-dimensional (3D) is now prevalent. Consequently, much of their potential as a communication apparatus has remained unsatisfied. However, solely using GIS techniques with regard to coastal management and managed realignments in particular, offer little visual environmental insight to the future for those involved in the public consultation process (Norton et al., 2019). Yet, one set of technologies with the potential to widen communication in coastal management are Virtual Reality GIS (VRGIS) and rendered visual techniques. Technologies and methodologies have since evolved and advanced, visual techniques of displaying coastal management scenarios is somewhat commonplace.  

Current paradigms regarding visualising coastal management strategies in public consultation settings demonstrate an evolved movement in visual solutions beyond GIS. Rendered imagery, GIS rendered mapping and landscape architectural techniques are becoming increasingly employed in the consultation process. This research utilises the aforementioned techniques in order to facilitate a suitable methodology correlating with the research aim and objectives.  


2.1 [bookmark: _Toc67701040]  Methodological Review 

Scenario-based stakeholder and public consultation is deemed a convenient tool to expediate coastal management preparation that considers the intricacies and implications of climate change, and can be applied in combination with the Shoreline Management Planning process, particularly managed realignment (Tompkins et al., 2008). Enabling and supervising public consultation presents various challenges, especially in coastal management. Official preferred elicitation simulations exist, notably through Regan et al (2006) research, however once preferences are prompted from group settings as opposed to individuals, complications are more likely to appear (Cooke and Kothari, 2001; Morgan, 2012; Morgan, 2014; Morgan and Kreuger, 2014). These are categorised into four major complications by Fischhoff (2019). Firstly, certain peoples’ inclinations are not always mirrored by group agreement. Secondly, certain peoples’ inclinations may not be accounted for within group settings as authority affairs may result in some individuals acting as more domineering components to the consultation process. Thirdly, certain peoples may not possess the capacity to coherently voice their inclinations due to deficiencies in self-assurance and/or confidence in the group in addition to insignificant moderated group management. Fourthly and finally, regardless of the ability of the group to include and mirror the perspective and ideals of all group members, consultation processes can result in the formation of novel group inclinations (Sagoff, 1998). This research offers an innovative methodology in order to avoid the complications of group-based public consultation processes. This will be achieved by offering the piloted consultation group a questionnaire to complete individually and rank their preferences regarding the proposed managed realignment actions pertaining to Cwm Ivy sea wall breach.        

Three-dimensional model technologies have been innovated for numerous studies (Davies et al., 2002; Madureira et al., 2011; Olschewski et al., 2012). These studies only showed stationary images to the partakers. During his research period Jude (2008) discovered that combining 3D imaging and GIS roused further consequential dialogues regarding coastal management amongst coastal managers than 2D mapping techniques previously did, as a result refining engagement. The research of Fiore et al. (2009) presented the usage of simulated environments for quantitative analysis of inclinations. Their results indicated that 3D imagery produces more accurate convictions within environmental decision-making processes. Arguably the pioneering methodical use of virtual environments in questionnaire choice experiments was Bateman et al., (2009), the process lessened choice error in research relating to inclinations within coastal land-use conversions. The formation of virtual environments can present itself as a complex and costly process. Davies et al. (2002) used AutoCAD but Olschewski et al. (2012) used Virtual Nature Studio. If a virtual environment is to represent actual locations, then software that incorporates GIS data plugins is paramount. Bateman et al. (2009) made use of Terra Vista software whilst Fiore et al. (2009) used specific environment-based software. All of the above are costly software packages that require IT proficiency, affordability being the likely obstruction to widespread implementation. However, Hughes (2004) states that the efficacy of visualisations is more dependant on the “application in support of communicating the concept and its value to the user” than using cutting-edge image rendering technology.  

The research of Philipps and Marsh (2015) and Rulleau and Rey-Valette (2017) used 3D Computer Aided Design (CAD) software to respectively represent coastal erosion and managed retreat sea wall scenario outcomes from climate change to facilitate the questionnaire respondents’ visualisation of the financial, environmental and societal impact of each scenario. However, a clear gap in the literature exists for coastal managers to efficiently simplify the public consultation process using 3D CGI visualisations for coastal management matters, in particular instances of managed realignment. Developing CGI of a localised environment with the omission of GIS can simplify the process and provide digestible imagery for the consultation process. Therefore, applying affordable, user-friendly landscape architecture visualisations (Google SketchUp) to managed realignment instances may result in more efficient and mutually beneficial consultation processes. 
The contribution to the literature from this research is multifaceted and parallels the research of Phillips and Marsh (2015). Initially, a process by which virtual environments can be produced using affordable, user-friendly software and aerial imagery is accounted for. The CGI visualisations will be conveyed through a questionnaire; therefore, virtual experiments will not be limited to the restricted settings of costly IT laboratories. Finally, I will contribute to the sparse literature regarding CGI in coastal choice experiments by examining its consequence on the public consultation process with particular attention paid to instances of managed realignment. 

3. [bookmark: _Toc67701041]Research Aim and Objectives

This research aims to assess the current public consultation and involvement methods in coastal management and coastal decision making. In addition to offering new methodological recommendations to further involve the public in coastal management decision making. 

Public participation and involvement in coastal management, in particular managed realignment is usually not viewed as positive in particular in urban areas and areas with tourism, heritage, recreation, social or cultural influences. The breach of Cwm Ivy sea wall is one such location. Existing research in coastal management public consultation utilises GIS and other modelling techniques to represent coastal decision-making justifications. However, such models aren’t always digestible for the general public, this research offers a contemporary and digestible methodology. As a result, it will critically analyse its relevance and implementation using the breaching of Cwm Ivy sea wall as a case study.   

The research aim and the research objectives can be found below.

3.1 [bookmark: _Toc67701042]Research Aim:

· Produce expert opinion-based computer-generated imagery to visually represent the outcomes of coastal management practices as a means of furthering public consultation and involvement in coastal management decision making. Using Cwm Ivy sea wall breach as the study area. 

3.2 [bookmark: _Toc67701043]Research Objectives:

· To evaluate existing public consultation and involvement strategies in coastal management practices’ decision-making process.
· To identify the outcomes of the four proposed coastal management options at Cwm Ivy Marsh and visually demonstrate them in a Computer-Generated Imagery (CGI) format.  
· To develop a questionnaire aimed at discovering Llanmadoc and Cwm Ivy residents’ opinions on the proposed options at Cwm Ivy Marsh and the CGI methodology used. 

4. [bookmark: _Toc67701044]Methodology

This research employs a mixed method approach.

4.1 [bookmark: _Toc67701045]   Interviews

Semi-structured interviews will be arranged in advance with consenting adults who will be offered the right to refuse answering questions, offered to sign a release agreement in order to fully respect their privacy. Firstly, the semi-structured interviews will be held with the relevant representatives of the involved environmental management organisations at Cwm Ivy (Natural Resources Wales and The National Trust) in order to gain detailed insight and information pertaining to the four proposed options and scenarios for the Cwm Ivy sea wall breach. This is required in order to discover the expected visual, coastal and environmental outcomes of each option, a comprehensive literature review will also be undertaken to cross-reference and reaffirm the interview data. Questions and discussion topics will be pre-prepared and following a checklist based on the following criteria; vegetation coverage, land use, greenery, flora, fauna, sea levels, habitat creation, habitat bolstering, new expected species, sea wall erosion, salt marsh erosion, drainage channels, coastal footpaths, aesthetics, mud levels and water quality. 

Secondly, a semi-structured interview will be held with a leading member of a community group campaigning for the reinstation of the Wales Coast Path along Cwm Ivy sea wall. The purpose of this interview is firstly, to discover why the sea wall should be maintained and the coast path route reinstated. And finally, to begin the exploration process of whether a visual representation of the proposed scenarios’ outcomes would aid in a public consultation process. 

Appendix 1 includes the interviews’ questions and discussion topics. 

All interviewees will be emailed separately to consent participation in the research and to arrange a date, location and setting with at least one month’s notice. The interviews will be recorded for the purpose of ensuring rigour, honesty and integrity, the creation of a transcript and to provide the foundation for follow-up methodologies. The recorded audio will only be accessible to myself. Prior to commencing the interviews, a brief explanation of the research followed by a concise summary of the aim, objectives and research methodology will be made. 

Pre-prepared questions and discussion topics will be available on a sheet with a checklist (Appendix 1). The interview questions and topics will remain open-ended, not include personal or identity-based information and promise confidentiality and anonymity. Special considerations will be made to avoid any harm to interviewees as a result of their participation in the research. If the interviews are held in-person face masks will be worn and the 2m rule adhered to, aligning with concerns of COVID-19 transmission however, other options such as telephones, skype, teams, zoom or facetime will be considered based on the interviewee’s preferences. Interviewees will be given a copy of the transcript, offered the right to vet material and offered the findings of the completed project.

4.2 [bookmark: _Toc67701046]   Computer Generated Imagery (CGI)

Upon the completion of the interview stage. Digitally rendered aerial imagery of Cwm Ivy marsh – at low and high tide - will be created for each of the proposed coastal management actions pertaining to the sea wall using the Google SketchUp computing software programme. The aerial imagery will be overlay-rendered into a CGI format. In order to demonstrate the outcomes of the proposed coastal management scenarios at Cwm Ivy sea wall based on the findings (environmental outcomes and appearances) from the interviews with the representatives of involved environmental management organisations at Cwm Ivy, SketchUp tools and imagery will be added, demonstrating the expert-opinion for appearance and salt marsh ecosystem attributes for each proposed action. The use of rendered aerial imagery with Google SketchUp provides a means of further involving and informing the general public in the coastal management process and environmental decision-making process through visual stimulation.

4.3 [bookmark: _Toc67701047]   Questionnaire

The created CGI will be implemented into a questionnaire format. The questionnaire will be aimed at residents of Llanmadoc and Cwm Ivy village. The most recent census data (27th March 2011) indicates a population of 365 (ONS, 2021), at least 10% of which will be required to produce a representative sample, as such a minimum of 40 responses will be required over the two-month response time. Therefore, a stratified-area strategy will be employed. However, the Office of National Statistics’ census is undertaken every 10 years. An updated UK census is imminent, accordingly a fluctuation in the population will alter the minimum number of responses required to produce a representative sample. This will be taken into account and the updated population figure will be applied to the sample size calculation. 

Prior to officially conducting the questionnaire research, an initial pilot study will be conducted to assess its suitability for the task at hand. The questionnaire will be distributed through the local institutions via paper copies and a digital QR code leading to a Google Forms page. The local institutions include Llanmadoc village hall, village shop, café, pub, church, parish council and the parish magazine, permitting their consent. 

A concise statement outlining the research aims and the researcher’s identity (me) will be placed at the beginning of the questionnaire. It is imperative to avoid containing leading/presuming questions. The questionnaire will be concisely worded but not vague, utilising effective, understandable wording and length in order to maximise response rates. The questionnaire itself will be 12 questions in length; initially comprising of pre-coded, closed questions focussed on demographical factors such as age group, gender, do they live in either village and the duration they’ve lived in the village(s). Names, personal information and other identity-based criteria are not required. The following questions will follow a Likert scale format, this is in order to rank the CGI of the proposed scenario outcomes from 1-5 (1= worst, 5= best), probe questions will follow each proposed scenario outcome in order to discover the justifications for each answer. A penultimate question will be included with a rating of the CGI methodology out of 10 (1= very bad, 10= very good) with space to provide reasoning for their rating with recommendations and opinions. The final question will be a closed-question outlining whether the respondents would use this methodology again to consult the public in coastal decision-making processes and an answer box to justify their answer.

The final component will comprise of a closing statement; thanking respondents for their participation and including the researcher’s contact details (mine) in the event of individuals wishing to opt to out from the research, or if any respondents would like to read the final findings of the research. 

Appendix 2 includes a drafted template of the questionnaire.

5. [bookmark: _Toc67701048]Results

The methodology for this research is chronologically dependant. Interview data will be collected first, followed by the CGI rendered imagery of the proposed coastal management actions which is dependant on the data collected from the interviews with the environmental management organisations’ representatives at Cwm Ivy. Thirdly, the CGI rendered images will be implemented into the questionnaire in order to analyse the efficacy of digitally enhanced scenario decision making processes in coastal management. 

5.1 [bookmark: _Toc67701049]   Interviews

The data collected during the interview processes will be thematically analysed and as such will form qualitative datasets. The data processing will entail several stages; firstly, the interview transcripts will be coded in order to describe the data. Secondly, the coded transcripts will be examined for the appearance of common patterns and themes in its content. Finally, the themes will be reviewed, defined and named according to each coastal management action at Cwm Ivy sea wall breach. 

5.2 [bookmark: _Toc67701050]   CGI 

It is imperative to consider that the overlay-rendered imagery of Cwm Ivy marsh for each of the coastal management actions is dependant on the content of the interview data. The findings from the interviews will be applied to the rendered aerial imagery in order to demonstrate the visual/aesthetic variations and environmental attributes between each proposed coastal management action at Cwm Ivy Marsh. This will be done using Google SketchUp software.   

5.3 [bookmark: _Toc67701051]   Questionnaire

All data collected from the questionnaire distribution will be split into quantitative and qualitative components. The quantitative will comprise data collected from closed-ended questions (as seen in Appendix 1) and pre-determined answer boxes i.e., tick boxes. Consequently, this data will be transferred into Microsoft Excel in order to formulate graphical figures and diagrams in order to visually represent a component of the questionnaire results. Chi-Square tests will be run on qualitative datasets, this is to cross-reference and justify the responses given by the respondents. Identity questions, questions 1 to 4, will be cross referenced with questions 5 to 11, for the purpose of outlining relationships between demography factors and perceptions towards the proposed coastal management actions at Cwm Ivy Marsh. Qualitative data in the form of justification and probe questions will be coded and arranged according to recurring themes and words. This data will be used to justify and bolster the quantitative data’s graphical figures and diagrams.    

6. [bookmark: _Toc67701052]Evaluation

This proposed research does not intend to interfere or impact with the work of the National Trust and Natural Resources Wales at Cwm Ivy marsh. However, based on the findings of a comprehensive literature review and the data collection, recommendations and conclusions will be made. The outcomes of this research will not be affiliated with either the National Trust or Natural Resources Wales, they will be founded on the researcher’s (my own) conclusions. As a result, careful considerations will be made in order to avoid conflict(s) of interest. This research is founded on a novel methodology in order to increase the efficiency and efficacy of public consultation processes in coastal management decision making, in particular in the case of managed realignment actions in estuarine environments.   

Whilst used to visually convey determined coastal management actions, usually in the form of coastal defences, the rendered image methodology is not featured in the public consultation process. This research aims to evaluate the process of visually demonstrating proposed outcomes of coastal management options. However, applying a landscape architecture method to the coastal management public consultation process may encounter limitations in the sense that the methodology is in its early developmental stage within ICZM and not fully tried and tested. Financial constraints may hinder the effectiveness of the proposed methodology; the use of Google SketchUp is perfectly adequate for the research requirements but costed landscape architecture and Computer Aided Design (CAD) software offer greater variety in toolkits, storage capacity and programme functions. During the questionnaire response period, a limited response time may result in fewer responses however due to the demands of the project it is deemed sufficient in order to achieve a representative sample. During the interview stage, every effort when handling response sheets will be made to handle unexpected answers well and avoid bias when recording data. Additionally, it is vital to acknowledge that audio recording may result in refusal to interview due to intrusiveness, in this event extensive note taking will offered as an alternative. 

Attached below is a project timetable outlining the entire duration of the research process. 

	Task
	Start Date
	End Date
	Duration (days)

	Project Start
	06/05/2021
	06/05/2021
	1

	Introduction
	06/05/2021
	13/05/2021
	8

	Literature Review
	14/05/2021
	04/06/2021
	21

	Conduct Interviews
	29/05/2021
	31/05/2021
	3

	Transcript Interviews
	01/06/2021
	02/06/2021
	2

	Create Rendered CGI
	03/06/2021
	10/06/2021
	8

	Pilot Questionnaire
	10/06/2021
	11/06/2021
	1

	Conduct Questionnaire
	12/06/2021
	12/07/2021
	30

	Collate and Analyse Questionnaire Data
	12/07/2021
	14/07/2021
	3

	Results
	15/07/2021
	21/07/2021
	7

	Discussion
	22/07/2021
	05/08/2021
	14

	Conclusions
	06/08/2021
	13/08/2021
	7

	Formatting
	14/08/2021
	16/08/2021
	3

	Final Review
	17/08/2021
	20/08/2021
	3

	Project Completed
	
	20/08/2021
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1) Appendix 1















2)   Appendix 2
Questionnaire – for Llanmadoc & Cwm Ivy residents only

1. What is your gender?

Male
Female
Other
Prefer not to say


2. To which age group do you belong?

18-24
25-34
35-44
45-54
55-64
65+
Prefer not to say


3. Do you live in either Llanmadoc or Cwm Ivy?

Yes
No


4. How long have you lived in either of the village(s)?

Less than a year
1-5 years
5-10 years
10-15 years
15-20 years
20+ years


5. This is an image of Cwm Ivy marsh and sea wall if no active intervention were to take place. Rank this outcome on a scale of 1 to 5 (1=worst, 5=best).

What is your reasoning for this?


6. This is an image of Cwm Ivy marsh and sea wall if the breach was widened. Rank this outcome on a scale of 1 to 5 (1=worst, 5=best).

What is your reasoning for this?


7. This is an image of Cwm Ivy marsh and sea wall if multiple breaches were created. Rank this outcome on a scale of 1 to 5 (1=worst, 5=best).

What is your reasoning for this?


8. This is an image of Cwm Ivy marsh and sea wall if small-scale works were undertaken in the marsh. Rank this outcome on a scale of 1 to 5 (1=worst, 5=best).

What is your reasoning for this?


9. This is an image of Cwm Ivy marsh and sea wall if a footbridge was installed across the breach. Rank this outcome on a scale of 1 to 5 (1=worst, 5=best).

What is your reasoning for this?


10. On a scale of 1-10 (1= very bad, 10= very good), how effective would you rate this method of visually demonstrating coastal management practices?

What is your reasoning for this? What improvements (if any) would you recommend? 


11. In the future, would you be eager to use this method again to consult the public in coastal management decision-making processes?

Please provide justification(s) for your answer.
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What are we proposing to do?

We are now looking at a range of options to create new saltmarsh at Cwm Ivy. This involves consideration of economic,
environmental and technical aspects as well as talking to local residents and visitors to gain their views. We have
developed a ‘short list' of options that we think have the most potential to create the new saltmarsh. These are:

Create multiple breaches Undertake small-scale works in the marsh

We could create several breaches in the There is evidence of a historic network of
‘embankment to further improve how the tide saltmarsh creeks across the marsh. This option
flows into and out of the marsh will consider whether excavation of these ‘paleo-
channels’ would improve how seawater flows
across the site

Public access and recreation

We recognise the importance of public access around Cwm Ivy Marsh and we want to ensure that people are able to
view and enjoy the habitat changes taking place at the site. Whilst the project is focused on delivering the best possible
outcome for the new saltmarsh we are also considering ways to enable continued public access to Cwm Ivy
embankment.

We believe that there are enormous difficulties in maintaining the embankment as a public footpath. Without significant
investment, the embankment will continue to degrade in the future. It is likely that the existing breach will continue to
grow naturally and sections of the embankment will fail, possibly opening up multiple breaches. With the effects of
climate change, we expect that high tides will wash over the embankment, further undermining its integrity.

‘We do not have the funding to undertake the significant engineering works needed to maintain the embankment to a
safe standard so that it can continue to support the footpath in the long term. Doing such works would be contrary to
National Trust and Welsh Government policies for managing the coastline in this area. However, we are considering
possible options to restore the footpath across the embankment in the short term.

We are also looking at ways to improve the other footpaths around Cwm Ivy. We are considering options to improve
the condition of the footpath through Cwm vy Wood, as well as an option for re-routing the footpath at the rear of the
Cwm Ivy Marsh to avoid the steep incline on the current route. This is in addition to options to develop new recreation
and education activities at the marsh, such as wildlife watching and wildlife trails.

We need to find a permanent solution for the Wales Coast Path route, which is currently diverted along the western
and southem boundaries of the marsh. The Wales Coast Path is a nationally important resource. The project is working
with the Wales Coast Path team at Natural Resources Wales to find a permanent solution.

What happens next?

We aim to have the preferred option decided by September 2015, after which time and subject to funding, we will
move into a detailed design phase that will include applying for planning permission and any other consents required
to deliver the project. If any construction works are needed, then we hope to get this underway by late summer 2016
once we have all the necessary consents.
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Interview Questions and Discussion Topics — Checklist

Natural Trust & Natural Resources Wales — relevant people(s)

For each of the following: 1. No active intervention 2. Widen the breach 3. Create multiple
breaches 4. Undertake small-scale works in the marsh 5. Footbridge(s) over the breach(es)

e What are the expected appearance attributes? With regard to greenery, land use,
aesthetics, sea wall erosion, rate of erosion, drainage channel morphologies, sea
level and the footpaths

e What are the expected environmental extents? With regard to vegetation coverage,
flora, fauna, any new expected species, habitat bolstering, habitat creation,
biodiversity level, mud level, water quality, salt marsh erosion, salt marsh expansion,
tree coverage, pasture and grazing land

Member of Community Group Campaigning for the Reinstation of the Coast
Path

e Why should the sea wall be maintained?

e Why should the coast path be reinstated along the sea wall?

e What is your experience with regard to the public consultation process and coastal
management decision-making i.e., the decision made to allow the sea to breach the
sea wall?

e Inyour opinion, would future visual representations for each proposed action at the
Cwm lvy breach be beneficial to public consultation, involvement and engagement
processes in coastal management? How? Why?
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Interview Questions and Discussion Topics – Checklist



Natural Trust & Natural Resources Wales – relevant people(s)



For each of the following: 1. No active intervention 2. Widen the breach 3. Create multiple breaches 4. Undertake small-scale works in the marsh 5. Footbridge(s) over the breach(es)



· What are the expected appearance attributes? With regard to greenery, land use, aesthetics, sea wall erosion, rate of erosion, drainage channel morphologies, sea level and the footpaths



· What are the expected environmental extents? With regard to vegetation coverage, flora, fauna, any new expected species, habitat bolstering, habitat creation, biodiversity level, mud level, water quality, salt marsh erosion, salt marsh expansion, tree coverage, pasture and grazing land





Member of Community Group Campaigning for the Reinstation of the Coast Path



· Why should the sea wall be maintained?

· Why should the coast path be reinstated along the sea wall?

· What is your experience with regard to the public consultation process and coastal management decision-making i.e., the decision made to allow the sea to breach the sea wall?

· In your opinion, would future visual representations for each proposed action at the Cwm Ivy breach be beneficial to public consultation, involvement and engagement processes in coastal management? How? Why?
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