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Executive Summary
This report outlines three problems that face the Llys-y-frân site in North Pembrokeshire: Mountain bikers damaging or creating new sections of trail, walkers straying off the paths, and conflicts between anglers and paddlers. This report recommends that signage, verbal delivery of education, physical barriers, and a shared understanding of responsibilities to the site and to other users can help mitigate or eliminate these problems. This has been constructed using a range of academic resources and Manning, Anderson and Pettengill’s (2017) management matrices. This report also considers the dual mission of the site and explains how the site management team must balance their delivery of outdoor recreational activities and its commitment to providing water thousands of people. It has outlined how the limit of acceptable change lies with the site management team, and that they should implement these strategies when the site begins to reach this threshold.

Introduction
Llys-y-frân is a Welsh Water site in North Pembrokeshire. In 2021 it underwent a £4m renovation and is now a “must see” destination in Wales (llys-y-frân.co.uk, 2024). The site consists of a dam, opened in 1972, an activity centre, 14km of mountain bike trails and a 10km multi-use trail, and a visitor centre (llys-y-frân.co.uk, 2024). This means that the site is accessed by a range of people, including mountain bikers, walkers, tourists, anglers, and customers accessing the activity centre. There are a range of interests that the site must look to promote, whilst also fulfilling a commitment to the natural environment. This means that measures put in place must be sustainable and not damage flora and fauna, as well as ensuring that the services provided as a destination site are also maintained.
The author of this report visited the site in March 2024 and discussed its management with the Head Ranger, Geraint Davies. This has helped inform the contents of the report. Davies explained how there are environmental concerns regarding the mountain bike trails, as they can get ‘washed out’, especially in bad weather and if people are not using the track correctly. He also explained how some walkers choose to go off the kept paths, which causes soil erosion and encroaches on nature, which is detrimental to rare plants. He also alluded to conflicts between different groups accessing the site, such as with anglers and those accessing the paddling facilities. 
These specific problems will be described in detail in the report. It will offer a management plan for each. Manning, Anderson and Pettengill’s (2017) ‘management matrices’ (see appendix 1) will be used to identify a response to the problem. Each response will then be supported and contextualised using a range of academic literature and research-backed site management strategies to add weight to the proposals.

Site-management theories
Limits of acceptable change
The Limits of Acceptable Change (LAC) model was developed to conceptualise the management of protected landscapes. It determines which environmental impacts from popular activities are acceptable, which strategies should be implemented to ensure that these activities do not exceed the LAC (Goodwin, 2019). Human interaction with an environment can exceed the LAC, which is described in figure 1 below. X1 shows visitor usage, which determines Y1, the impacts of outdoor recreation. X2 shows an increase in visitor use, and consequently, Y2 shows a greater impact. This graph superficially demonstrates the cause and effect of the impacts of outdoor recreation.
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(Figure 1- Limits of Acceptable Change, Manning and Anderson, 2012, p. 6)


Dual mission
A ‘dual mission’ is a strategy for promoting more than one aim within a business or social enterprise (Siebold, Günzel-Jensen, and Müller, 2018). This could be preserving or promoting a cultural artefact, whilst also offering a social or economic services. Llys-y-frân's dual mission is offering social activities, some of which are free at the point of access, whilst also protecting a natural environment which delivers water to thousands of people and industries across South Pembrokeshire (Our Vision and Purpose, Welsh Water, 2018). Welsh Water aims to preserve and promote biodiversity, which it says has been in decline across Wales, whilst also allowing people to engage with nature and spend time in green and blue spaces, taking part in a range of well-being activities (Public Access and Recreation, Welsh Water, 2018). This means that the site management team must look to promote and balance the needs of a its visitors, maintain its site to keep its primary resource, the water, clean and free of contaminants, whilst also encouraging wildlife back to the area. This links to the LAC, as visitors who access the site will inflict change. It is up to the site management teams to decide what the limits of acceptable change are, and deliver a selection of strategies which can help mitigate the problems that arise when a site is used by a selection of stakeholders.

Specific problems

Walkers going off path
Walkers that stray off the path risk causing damage to flora and causing disruption to the sustainability of a site (Box, 2022). Goh (2020) categorised five reasons for walkers leaving marked rights of way, which were to “be more adventurous, have more freedom, have a different walking experience, use a shorter route, and have a closer view of nature”. 
Walkers entering the site not through the main entrance may be more likely to cause harm in this way. This is because they might not be aware of the pre-existing management plans which are outlined on signs at the main entrance. There are eight public footpaths that join onto the main circular path around the lake (see appendix 2), meaning that walkers could access a section of the lake and cause disruption to the site without realising, and may not pass the visitor centre to observe these signs. The lake is situated within the Preseli region, which is a popular area for outdoor recreation (visitpembrokeshire.com, 2024), which means that the picturesque site could be used as part of a longer walk taking in more of the surround area.
An extension to this problem is dogs off lead. This is prohibited at the site. However, as mentioned above, people accessing the site from other areas may not be aware of the rules in place. This could be another contributing factor to damage to natural areas.
Furthering this, the ash dieback is prevalent at the site. This means that there is ongoing felling as affected trees are being removed from the area. Straying off the paths could put walkers in danger especially if forest workers are unaware of their presence. There may be ash trees that are away from the main paths that have not been marked as a priority for removal. This is because the landowner is liable for all its trees, and care must be taken to protect footpaths and other publicly accessible areas (gov.uk, 2021). These trees in lesser-frequented areas could naturally come down and crush a person at any point, and being away from the paths, it may be a while before they are found and could be helped.

Mountain bikers and erosion
Mountain bikers cause erosion due to improper braking techniques, riding off trail to change the difficulty of a route, or by manually adapting the trail by moving earth to create or remove features (Darlow, 2015; Wißler, 2023). This can lead to ecological disturbances in an area, where habitats for flora and fauna may be destroyed. Marion, Wimpey, and Park (2011) explain how significant loss of soil is seen as irreversible, meaning that larger scale alterations and erosion can cause permanent damage to an area. 
Restoring the trails can also cause further damage, as trail builders may need to take heavy machinery into an area which may be noisy or may need to be placed off the trail to be operated, damaging areas designated for nature (Salesa and Cerdà, 2020). A management strategy for this is therefore required to attempt to reduce the impact of mountain bikers on the trails, which in turn would reduce the amount of maintenance needed. This would reduce the overall impact to the surrounding environment.

Conflicts between anglers and paddlers
Llys-y-frân has an activity centre within its grounds. This takes advantage of its proximity to the reservoir and offers a range of paddle sports activities. The reservoir is also popular with anglers. There is a potential conflict that arises from this, as anglers may see the activities as a disruption to their fishing, as they may scare the fish away (Bailey, 2013). Similarly, those engaging in paddle sports activities see the anglers as a disruption, as tackle may get tangled with paddling equipment (Adams and Durbin, 2022). This could cause conflicts between the two groups and could get in the way of positive visitor experiences.

Strategies to reduce impact
Walkers going off path
Walkers could be encouraged to keep on paths with signage (Manning, Anderson, and Pettengill, 2017). These signs could outline the importance of this and should explain the associated dangers. “Educational” and “interpretive” signs, combined with “directional” markers, could reduce the number of walkers going off the paths (National Recreation and Parks Association, 2015). Having information boards that highlight specific features of the trail, such as tree species, seasonal flowers, and historical information, could encourage visitors to remain on the trails to experience this (National Recreation and Parks Association, 2015) instead of going off the paths to observe nature (Goh, 2020).
These signs could be strategically placed in areas where there is evidence of ‘off-path’ walking. Natural or manmade barriers could be put in place here to protect these areas further should the signs be insufficient after a period of testing (Paige, 2012). 
Areas in the immediate vicinity of the walking trails could also be developed to become hotspots for nature (Manning, Anderson, and Pettengill, 2017). This could further encourage people to remain on the designated walking trails, as nature would be present on the trails and people may not feel as inclined to venture away to find this.

Mountain bikers and erosion
A solution to the problems caused by mountain bikers could be to increase education (Manning, Anderson, and Pettengill, 2017). This could be through information boards offering advice on how to brake effectively, and which would reduce the ‘braking bumps’ that come from a locked back wheel or when braking in a corner rather than controlling the speed before it (McCormack, 2019). Also offering an explanation of the damage this can do to the trails and environment could improve the impact of these signs. This is because humans are more likely to adapt or change their behaviours if they are aware of the negative consequences (Beckers-Phelps, 2013). These signs could be placed in the skills area. This is an area designated to practice, and is mono cultural, with trees and mown grass being the only vegetation in this area. The trails are also hardened and are also easily accessible (see appendix 3). This means they could take more intense, inappropriate usage whilst riders perfected their skills. There would also be less damage done when these trails needed maintenance, as the surrounding area is does not have a range of flora. This strategy could reduce the damage done on the main trails, as the riders may take a more conscientious approach to riding. They would have better skills and would be more aware of the damage that poor braking techniques can cause to the environment and the knock-on effects which compound the issue.
A strategy to reduce adaptation of the mountain bike trails could be increased signage, but also to shield areas that might be targeted (Manning, Anderson, and Pettengill, 2017). This could be through natural barriers such as felled logs or other natural barriers such as short, low sections of hedge. Signs could deter people from taking short cuts or restructuring trails, which causes soil erosion and compaction (Roy, 2023). Identifying the areas that have already been, or could potentially be, adapted would reduce the mountain bikers’ impact on the natural environment, and would keep them within their designated areas of Llys-y-frân, reducing their impact on the sustainable management of the site.

Conflicts between paddlers and anglers
Anglers should be encouraged to cast away from paddlers and should not intentionally interfere with a paddler’s course. Similarly, paddlers should be encouraged to keep clear of anglers and their lines. This guidance should be displayed on signs next to the access points for the lake. These signs should also be placed around the more popular angling spots. The employees in the hire and activity centre should also stress this. If leading a session, instructors should conduct sessions away from anglers to further ease this potential conflict. This shows how providing information verbally and through signage, and effective education and facilitation can reduce the chances of conflict between two service users at the site (Manning, Anderson, and Pettengill, 2017).
Anglers and paddlers should be aware of each other’s rights and responsibilities. This means that when reporting conflict, this will be from a reasoned standpoint and each group will be aware of the rules which regulate and promote respectful, low impact access to the water. Whilst conflict can be mitigated through “zoning”, “rule enforcement”, and “education” (Manning, Anderson, and Pettengill, 2017, pp162-163), the implementation of these strategies will not totally eliminate it. This shows how there will always be friction between different service users looking to access the same resource. The same might be said for mountain bikers and walkers, for example, where lapses in concentration, inappropriate behaviours, or lack of skill may end in a conflict. It is important that when managing these conflicts that reasoned and proportionate actions are taken to ensure that shared access is at the heart of the strategy, and that the majority are not punished for the actions of the few.

Conclusion
This report has outlined the challenges that face the Llys-y-Frân. It has explained how this site has a dual mission, and is looking to promote social engagement with outdoor, natural spaces, whilst also functioning as a reservoir. The site management team are tasked with monitoring and implementing strategies that mitigate the limits of acceptable change. With the mountain bike erosion problem, it is important that the site team ensure that the riders understand how to respect the trails properly, and the importance of staying on the designated tracks at all times. The walkers should also remain on track, and education and signage, along with improvements on the trail as required should ensure this. Creating barriers, natural or otherwise, should be a tertiary response and only implemented should the other strategies be unsuccessful. These strategies are outlined in Manning, Anderson, and Pettengill’s (2017) matrices.
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(Manning and Anderson 2012, p.50-54)
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Fig. 5.3 Management matrix for the strategy of reducing the impact of use.
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Fig. 5.2 Management matrix for the strategy of increasing the supply of recreation opportunities.
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