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[bookmark: _Toc196389357]Executive summary 

· This management plan relates to the lake area of Llys-y-Fran in Pembrokeshire.

· It identifies as the core objective / main strategic aim to balance the competing demands of providing high quality recreational experience and maintaining visitor numbers with protection of the environment and limiting the impact of visitor use. 

· Three core objectives are identified:

· To ensure the area is well maintained and wildlife is protected. 
· To encourage accessibility for all with opportunities presented in less crowded areas. 
· To ensure areas of beauty and solitude to promote wellbeing. 

· The following relevant theoretical frameworks/ concepts are considered:

· Carrying Capacity 
· Recreation Opportunity Spectrum
· Common property rights
· Limits of acceptable change.

· Recommendations are made for effective promotion of the core objectives and management of the site:
· Monitoring numbers dynamically by limiting usage.
· Zoning.
· Education, accessibility and awareness.
· Sustainable Tourism practices. 

· Implementation of these recommendations should ensure protection for the environment and effective damage limitation from inevitable erosion, whilst preserving a high-quality recreational facility for the general public, with benefits to their physical health and wellbeing. This balance ensures a sustainable future for the site, allowing its habitat to thrive and preserving it for future generations. 





[bookmark: _Toc196389074][bookmark: _Toc196389358]Introduction: 

Llys-y-Fran is a 350-acre area of woodland, grassland, lake, and dam at the foothills of the Preseli mountains in Pembrokeshire. The reservoir was opened in 1972 and the site is owned and managed by Welsh Water. The official website emphasises that the site is a “hub for health, wellbeing and recreation, reconnecting you to the outdoors and water”. (Llys-y-Fran,2025). The design of the reservoir was intended to preserve the landscape as a nature reserve and haven for nature and wildlife. There is environmental protection for the site, and it forms part of the Cleddau Rivers Special Area of Conservation and the Easters Cleddau River Site of Special Scientific Interest. 

Activities include walking, cycling tracks, fishing, kayaking, paddleboarding, play area and climbing tower. Access to the site is free but managed through gated entry. Parking and most activities incur a cost. There is a visitor centre, café, changing area and camping site. The site caters for occasional recreational visits but also offers a range of instructor led activities and courses. 

This management plan relates to the lake area at Llys-y-Fran. The main strategic aim /problem identified is how to manage desired conditions and elements of recreation, by promoting the most effective balance between protecting wildlife whilst maintaining visitor numbers, but managing the inevitable erosion caused by use of landscape.

These competing aims are challenging, and require careful management (Manning, Anderson 2012) (Park, Marion, Wimpey, 2022).

Overview of objectives: 

· Objective 1- To ensure the area is well maintained, and wildlife is protected. 
· Objective 2- Encourage accessibility for all with opportunities presented in less crowded areas. 
· Objective 3- Ensure areas of beauty and solitude to promote wellbeing. 

Management indicators of Standards and Quality that might impact these objectives including:

· Environment: the resources, equipment, wildlife in the lake, water quality and accessibility. Pollution control and effective waste management.  
· Social: customer satisfaction and complaints relating to restricted areas or overcrowding, quality of swimming experience, sanitation, fishing restrictions, organisation of activities including wait times/ queues. Parking availability and accessibility, visitor surveys and Q & A’s on the website. 
· Management: Safety rules and regulations, expectations of behaviour standards and visitor education, ensure messaging soft and easy to understand, management of staff numbers- rangers, instructors, life guards, maintenance workers.  
(Llys-y-Fran, 2025, The lake district national park 2012). 

[bookmark: _Toc196389075][bookmark: _Toc196389359]Principles Underpinning Management Plan: 

Having conducted fieldwork and research into the Llys-y-Fran site, this management plan will focus on the identified central strategic issue, namely, how to achieve the correct balance between maintaining visitor numbers and quality of visitor experience, with protecting the wildlife and preserving the site from the effects caused by people or weather. This is an important issue due to the high demand for using the site, and the negative impact of such use, particularly those who do not remain on designated walking or biking trails, leading to the disturbance of wildlife (Stephenson, 2023).  This damage arises from many sources including littering, trampling, dogs hunting animals, or visitor noise driving wildlife away (Liley, Sutherland,2007). This leads to stress responses from wildlife as higher disturbances causes changes in behaviour (Chock, et al, 2025). This can also negatively affect visitor experience, as overcrowding can affect the solitude of an area and create a negative perception for individuals (Pearce, Dowling, 2019). Restrictions on access, and limitations on freedom within natural environments can negatively impact mental health, and limit valuable opportunities to appreciate nature (Garrod, Wanhill, 2009). Key challenges include a reluctance by visitors to follow rules which can impact negatively on the environment, but may also lead to negative press and reviews, lowering visitor numbers. Even employing rangers to enforce rules does not guarantee compliance, leading to cycles of further negative consequences. 
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There are many theoretical frameworks that assist in considering the management of areas like Llys-y-Fran. This plan will critically evaluate four:
 
1. Carrying capacity,
2. Recreation opportunity spectrum, 
3. Common property rights, and 
4. Limits of acceptable change. 

1. [bookmark: _Toc196389077][bookmark: _Toc196389361]Carrying capacity
 Is the number of visitors an area can hold before the effects turn negative in terms of the impact on wildlife, natural resources, and visitor experiences (Manning, Anderson, 2012). The specific site is 212-acres, focusing on the reservoir, woodland and lake. The carrying capacity is 100,000 visitors per year (Waid,2021). For camping it is 6 per pitch (Llys-y-Fran,2025). Carrying capacity is a valuable framework to consider as it encourages sustainable resource use with less environmentally impactful behaviour, as the limits set protects biodiversity on the site, preventing further damage. It enhances operational oversight of site maintenance and management and is an useful tool to limit environmental impact.  Footfall exposure leads to capacity being important when making decisions regarding the protection of wildlife (Chougeule, 2011). 

However, rigid application can be perceived as unjust to individual freedoms, causing a reduced desire to explore the area and discouragement towards using the site (Chougeule, 2011). This impacts on resource issues, but conversely, if a site extends their carrying capacity there is a danger of disturbances to wildlife from additional destructive behaviour and increased footfall, which would require robust management. (Manning et al, 2017). 

For the purposes of this management plan, it is important to ensure that the balance between maximising the efficiency and capacity at this site and ensuring minimal disturbances to nature and protecting wildlife is effectively managed.

2. [bookmark: _Toc196389078][bookmark: _Toc196389362]Recreational opportunity spectrum (ROS)

 Ros (Manning, Anderson 2012), helps assess settings based on physical, social and managerial characteristics. It is a useful theory here as it allows the identification of areas at the site that are better for certain activities compared to others and places these opportunities into distinct classes (Harshaw Sheppard,2013). 

The positives here include quality analysis of visitor use to evaluate and minimise the environmental impact, whist also enabling the activities to continue. Moreover, an evaluation of performance in different areas encourages adaptations, allowing adjustments to different recreational activities in the early stages of planning where needed (Zang, Smith, 2023). However, it can be misapplied or misinterpreted, with less information gathered which can affect the outcome of management strategies. It can be difficult to apply with larger scale studies, as it’s easy to overlook mechanisms for example parking spaces or campsites (Zeng et al, 2021, Harshaw, Sheppard,2013). 

 The spectrum of classes spreads from wild to urban and establishes the conditions to adjust to the needs of an area. For example, at this site there are areas within rural classification, where a high level of solitude is required, such as forest areas. Less solitude is needed on the lake or at the visitor centre, with busy foot traffic. An America study found that using the ROS enabled effective management of water resources with recreational opportunities. This method strengthened the judgement and decision making to manage the site effectively. It also enhanced access for the community, benefiting their social and physical health whist also ensuring a standard is set to protect the ecosystems in place (Aukerman,Hass, 2004). Therefore, this method can assist to measure and classify different site uses, balancing efficiency and connection to wildlife. 


3. [bookmark: _Toc196389079][bookmark: _Toc196389363]Common property rights. 
Llys-y-Fran is privately owned by non-profit water company Welsh Water, forming part of Welsh Water Adventures. It is accessible to the public, who enjoy common property rights known as visitor rights. However, there are rules and regulations that are set by the company involving risk assessments and safety protocols for the lake, bike track and different activities. The company offers the right of access to walking tails and designated areas, use of facilities and participation in activities, subject to manageable risks and suitable conditions Llys y Fran,2025). Welsh Water emphasises the importance of protecting wildlife alongside people’s rights of access. Previous studies demonstrate that balancing this though mutual coercion when needed is effective to ensure both protection and wellbeing (Hardin,1968 in Manning, et al, 2017). 

4. [bookmark: _Toc196389080][bookmark: _Toc196389364]Limit of acceptable change 
Is where owners define an acceptable tipping point between visitor use (carrying capacity) and impact on the environment. It enables clarity around significant impacts and practices that are needed to maintain quality control. The more use a site has the more impact on the environment, as it works in a linear manner. Therefore the level of acceptable change needs to be established early on and strategic interventions should be in place to ensure the impact does not go over the change threshold.
As the number of visitors negatively impacts the wildlife it is important to avoid overcrowding and to ensure visitor numbers are not prioritised (Manning, et al, 2017). It is beneficial to ensure limits are set to protect sites, however studies show they can become weakened and eroded over time which affects biodiversity (Goodwin, 2018). 

At Llys-y-Fran the theory is dynamic. The area is so large that the carrying capacity can be high but will fluctuate, which means they need to adjust the limits for acceptable change based on activities running, their equipment levels, and demand. The aim is to accommodate the number of visitors for but also to protect wildlife during different seasons. In the summer they might increase their carrying capacity and run more sessions, compared to winter where they close water activities, with less demand. As well as visitor numbers, another dynamic factor of acceptable change is the vulnerability of the habitat where public access to certain areas is limited to protect the wildlife.


[bookmark: _Toc196389081][bookmark: _Toc196389365]Proposals for effective management of the identified objectives at the Llys-y-Fran site:

Applying the theoretical framework to the identified objectives, four key strategic recommendations are made to ensure effective, sustainable management of the site:

[bookmark: _Toc196389082][bookmark: _Toc196389366]Monitoring numbers dynamically by limiting use:

This can be achieved by setting a maximum capacity through a car park scheme of around 3200 per day (Llys-y-Fran,2025), and promoting alternative times to visit the site in different seasons, sensitive to breeding times, and informing visitors of impacts to wildlife of disturbing nature. Setting boundaries of where visitors can go, and blocking off areas of breeding sites or overly populated areas of wildlife to provide space for them is an effective way of controlling visitor capacity in areas of high wildlife control(WWF,2023) This strategy worked in the Nepal’s Parsa National park, where they increased wildlife carrying capacity whilst limiting use. Tiger numbers increased by 250%. This was achieved whilst continuing to have tours operating and visitor numbers managed at the park creating a safe and organised balance of interests (Vangelder, 2021). 
There could be positive and negative impact from implementing this recommendation. Positively it could help the diversification of biodiversity, enabling it to remain healthy and protected. The risk is that perceived restricted access can lead to a drop in visitor numbers, and the site may receive negative reviews if restrictions are seen to infringe traditional freedom to enjoy the site (Bottrill,2014). However, Manning suggests there are more positives in implementing this initiative than negatives.  (Manning, et al, 2017). 

[bookmark: _Toc196389083][bookmark: _Toc196389367]Zoning: 

This is the establishment of protected areas when managing different resources, human use, experience and access (Rotich,2012). It works best when areas suffer overcrowding or potential conflict, for example between water users such as swimmers and anglers, or biodiversity’s are struggling, and the closing of an area allows the ecosystem space to recover. On this site visitors could be diverted to alternative routes around the lake, or offered information about alternative, similar viewpoints. This increases accessibility options for these areas. There are positives to this strategy as it provides protection from disturbances for the wildlife, and can limit the spread of diseases (Lemelin, 2020) Llys-y-Fran has plenty of space to accommodate the zoning principles.  However, the risk of this strategy is possible conflict by the reduction of free access for participants who may not understand the reasoning behind it. It can also disrupt natural processes (Hill,2010). 

A compromise to resolve the conflict between visitor use and the need to protect vulnerable areas could be establishing quiet zones. This can be effective to limit the disturbance to wildlife and other people (Eagles, et al,2002). This would also provide areas of solitude and benefit mental health for the public, but also reduce damage to ecosystems. If the quiet zones are targeted in the areas where the breeding and natural formation of wildlife gathers it enables the wildlife to thrive. This worked in the Malindi Marine Park in Kenya, where it was effective in protecting the wildlife in the marine reservoir. It was not without its challenges as many people tried to breach the zone rules which impacted the biodiversity. However, the benefits to natural diversity and wildlife, with high levels of thriving recovering species were significant (Rotich, 2012, Manning, et al, 2017). 

[bookmark: _Toc196389084][bookmark: _Toc196389368]Education and awareness: 

By increased signposting and providing information boards Llys-y-Fran can inform the public about any protected areas (Appendix 1) and zones, as well as the status of wildlife at the site, creating an expected standard of behaviour that is not preaching or overpowering, but still provides awareness and education around safety management and protection for wildlife (Environmental Agency, 2021).  This was proven to work by the Environmental Agency (2021) who found that raising understanding through education can successfully lower the impact of recreational activities on wildlife in lakes. This is through the promotion of pro-environmental behaviour and responsibility and accountability. This can also be reinforced through signage and educational leaflets. 

Accessibility for those with disabilities can be managed through graded trails and good signage.  

Thorough risk assessments identify hazards and help prioritising limiting the damage individuals can cause to wildlife and themselves when interacting with nature on the lake and at the site. The implementation of control measures like setting levels of multi coloured buoys in front of natural habitats and the dam allow the risk of disturbing wildlife to be controlled and minimised, as well as reducing risks to the participants (Enviromental Agency,2013). Natural risks such as high winds can close the lake, the reservoir can over fill, but can be controlled with flood warning system and weather checks. Evacuation plans are in place, and fire and rescue would be called in an emergency scenario which protects customers and wildlife ( Enviromental Agency, 2013). 

Even with robust signage one of the biggest challenges is people don’t follow rules, feeling like it’s a violation of their free will. However, the majority will follow safety directions, especially if warning signs and clear reasoning behind the rules are explained. Overall, clear signage is essential for communication and encouraging personal responsibility. It also improves compliance with safety rules  (Cairngorms national park,2020). However, overuse can be overwhelming and detract from the natural beauty of a site, ruining the solitude and creating stress for some (Yang, 2024, Manning, et al, 2017). 

[bookmark: _Toc196389085][bookmark: _Toc196389369]Sustainable tourism practices: 

By establishing sustainable tourism practices in the management plan, it encourages attitudes that protect wildlife and enhances water responsibility, protecting ecosystems throughout the lake and site. It also encourages visitors to be more aware of sustainable practices and the impact their actions have on nature (Cardenas, et al,2015). The Butland report makes it clear that ecology, economy, and social equity are the three vital elements for a site to balance, aiming to be sustainable and also providing a service for people. Balancing the three effectively keeps biodiversity’s thriving and maintains quality of experience (Cerveny,2022). This was proven to work in the outdoor adventure capital of New Zealand, Queenstown which started a plastic pollution awareness programme “take three for the sea” that encouraged visitors to protect the environment and take home three pieces of litter. It prevented an estimated 56 million items entering the ocean (Sustaining Tourism,2025). This positive practice creates economic benefits, supporting local areas and protects natural resources as well as creating a meaningful experience fo visitors and increasing environmental awareness (Baloch,et al,2022, BBC, 2015).  Identified negatives to sustainable practices include perceived increased financial strain on businesses and individuals, and it can compromise the efficient running of sites, causing revenue loss due to a reduction in visitors due to bad press or resistance to more rules (Leiper,1990, Berno, Briker, 2001). 



[bookmark: _Toc196389086][bookmark: _Toc196389370]Conclusion:

This report makes practical, realistic recommendations to meet the primary objective of the site management plan, which is to balance the competing demands to provide high quality recreational experiences for the public in a place of natural beauty, whilst also robustly protecting the wildlife, natural ecosystems and biodiversity of the lake site. The solutions proposed enable the site managers to promote usage of the site whilst also allowing its habitat to thrive, and preserving it sustainably for future generations. 
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