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2. [bookmark: _Toc167305131]Introduction 
In 2019, the UK government declared a climate emergency and pledged to reach carbon net zero emissions by 2015. Many local councils went further and committed to becoming carbon net zero by 2030.  However, this has not been consistent across the whole of the UK, with only 275 councils out of 409 having developed climate action plans and even fewer declaring a nature emergency (Bawden 2022 & Climate Emergency UK 2024).  
Tackling the climate and nature emergencies is more than just reducing carbon emissions; we are far beyond reducing emissions; we need to actively remove carbon from the atmosphere if we are to keep the global temperature below 1.5 degrees (IPCC, 2018). Nature-based solutions are our best way of sequestering carbon, reducing flooding and helping build resilience into our ecosystems. (World Economic Forum 2023). A resilient eco-system is far better placed to tackle environmental stresses, such as species decline, flooding, and increased temperatures (Chambers et al. 2019). It is vital existing habitats are protected and enhanced so that they can continue to provide valuable sequestration services and thrive with diverse species populations. 
A key element to building a resilient eco-system is a comprehensive and robust Habitat Management Plan (HMP) that works towards biodiversity net gain (Hill & Toovey 2022).  Whilst guidance is available on producing such plans, some still fall short of being a beneficial tool to manage important nature areas due to issues with good governance or land ownership (Scottish Natural Heritage, 2016). A wealth of policy, legislation and guidance requires managers, land owners and public bodies to protect and enhance these areas (see table below). 



Table 1. Policy, legislation and guidance for Habitat management plans
	Policy, legislation and guidance

	Organisation
	Title
	Date enacted
	Purpose
	Available at:

	European Union 
	COUNCIL DIRECTIVE 92/43/EEC
	21 May 1992
	Conservation of natural habitats and wild fauna and flora
	https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31992L0043 

	European Union
	DIRECTIVE 2009/147/ECC
	30 November 2009
	Conservation of wild birds
	https://eur-lex.europa.eu/eli/dir/2009/147/oj

	United Kingdom
	Wildlife and Countryside Act
	1981
	Conservation of birds, animals & plants, control of non-native species, enhancing protection of SSSI sites, building upon right of way rules and limiting actions that could impact wild animals during open or closed seasons. 
	https://www.legislation.gov.uk/ukpga/1981/69/contents 


	Wales
	Environment Wales Act
	2016
	Promotes the sustainable management of natural resources, provides targets for reducing emissions of greenhouse gases, reforms Waste Management, regulates Fisheries and Marine Licenses and establishes the Flood and Coastal Erosion Committee. 
	https://www.legislation.gov.uk/anaw/2016/3/contents/enacted

	Wales
	Wellbeing of Future Generations Act
	2015
	Improving Wales's social, economic, environmental, and cultural well-being through sustainable development places a Well-being Duty on public bodies to work towards achieving the seven well-being goals. 
	https://www.legislation.gov.uk/anaw/2015/2/contents

	Vale of Glamorgan
	Vale of Glamorgan Biodiversity Forward plan
	09 September 2019
	Seek to maintain and enhance biodiversity and promote the resilience of ecosystems. Ensure a net biodiversity gain, manage areas of existing high value, seek to restore degraded habitats, safeguard habitats, improve management, and address pressures from development via the development management process. 
	https://www.valeofglamorgan.gov.uk/Documents/_Committee%20Reports/Cabinet/2019/19-09-09/Biodiversity-Forward-Plan-Part-2.pdf

	Wales
	Flood and Coastal Erosion Risk Management: Development of a National Strategy for Wales
	October 2020
	Improve understanding and communication of flood and coastal erosion risks, prepare and build resilience for flood events, prioritise investment to the communities most at risk, prevent more people from becoming exposed to flood and coastal erosion risks, provide for an effective and sustained response to flood and coastal erosion events and A strategic environmental assessment (SEA) has been undertaken to ensure that environmental effects are considered during the development of the Strategy alongside technical, economic, and other considerations. 
	https://www.gov.wales/sites/default/files/publications/2020-10/strategic-environmental-assessment-flood-and-coastal-erosion-risk-management-national-strategy-for-wales.pdf 

	Wales
	The Nature Recovery Action Plan for Wales
	2020-2021
	Aligning response to the climate emergency with the biodiversity crisis, addressing the post-EU exit funding gap for agri-environment measures, providing spatial direction for targeting action for biodiversity, improving the condition of the Protected Sites Network, and exploring new and sustainable funding mechanisms for biodiversity action.
	https://www.gov.wales/sites/default/files/publications/2020-10/nature-recovery-action-plan-wales-2020-2021.pdf 



3. [bookmark: _Toc167305132]Cadoxton Ponds Nature Reserve 

Located west of Cardiff, South Wales, on the outskirts of Barry (See Figure 1), Dow Silicones Manufacturing owns this 11.8-hectare reserve that sits adjacent to the main manufacturing site. It is managed by the Wildlife Trust of South and West Wales (WTSWW) (Wales Online (a) 2007). The WTSWW have been specialist advisors to Dow Silicones on the management of the site since 2003 (Wales Online (b), 2007). Two large still-water ponds on this site are artificially stocked with course fish; these two areas are managed separately by the Glamorgan Anglers group (Glamorgan Anglers Club, 2024). An Education Centre/Eco House also exists on the site, which has served as the epicentre for a diverse array of community and educational activities within the locality, with the exception of the period affected by the COVID-19 pandemic (Barry & District News, 2007). 
[image: ]
[bookmark: _Toc167304670]Figure 1. Location of site with insert

The site is designated as a Site of Importance for Nature Conservation (SINC) (Lewis, 2021). It sits close to several Sites of special scientific interest (SSSI) (See figure 2) for geological and biological interest, such as the Cog moors (Countryside Council for Wales, 2000), Barry Island and Sully Island (Natural Resources Wales, unknown) and Cosmeston Lakes (Local Nature Partnership 2024). Being located close to the coast and having extensive dockland development, the terrain here is primarily flat, with just an elevation of 5 meters above Ordnance Datum (AOD). 
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[bookmark: _Toc167304671]Figure 2. Location of SSSI sites
The habitats present within this locale constitute a complex tapestry of characteristics, catering to a diverse array of species. This includes ponds, expanses of reedbed, semi-enhanced neutral grassland, and areas of scrub vegetation. This intricate interplay of habitats provides a rich and varied biosphere for numerous species and organisms (Lewis, 2021). 
An initial management plan was created in December 2006, stipulating that the WTSWW staff, volunteers and contractors are responsible for undertaking any work, surveys or monitoring (Lewis, 2021). The current management plan covers five years from 2021-2025. 
4. [bookmark: _Toc167305133]History 
Cadoxton was one of only three parishes in 1881, with no more than 300 people living in the village, and the surrounding land use was predominantly agricultural (GB Historical GIS, 2009). However, over just 20 years, the area was drastically transformed, almost unrecognisable (see Figure 3&4).
A group of proprietors operating highly productive collieries in the South Wales Valleys came together to establish the Barry Railway Company. Their strategic decision was to forge a connection between these coalfields and Barry, thereby facilitating the development of a port on an industrial scale (Carradice, 2011). This initiative helped to alleviate the burden on Tiger Bay in Cardiff. By 1913, Barry had ascended to the position of the world’s foremost coal export port. From 1885 to 1914, the population significantly increased, reaching 38,000 inhabitants (Ogden, 2021) (see Figures 5&6). This period was marked by rapid growth and industrial expansion and was the fastest building programme ever undertaken by a town in the history of Britain. (Barry 2024)
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[bookmark: _Toc167304672]Figure 3 Unknown. (1885). Barry Sound at its western extremity facing Cadoxton Moors
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[bookmark: _Toc167304673]Figure 4. Unknown 1910. Barry docks, showing camouflaged British Merchant ships.
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[bookmark: _Toc167304674]Figure 5. Map of Barry 1980
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[bookmark: _Toc167304675]Figure 6 Map of Barry 1900
5. [bookmark: _Toc167305134]The Special Features  / Species / Habitats
The most prominent habitat within this reserve is an extensive thicket of dense scrubland, encompassing an area slightly exceeding four hectares. This habitat, with its complex structure and diverse plant species, provides a sanctuary for many organisms, offering shelter, food sources, and breeding grounds.
The reserve boasts an impressive range of biodiversity, with records exceeding 620 distinct species. This count represents a composite of both flora and fauna (see Table 2), underscoring the ecological richness of the reserve. The species documented span a wide range of taxonomic groups, from lower organisms such as fungi and insects to higher forms of life, including birds and mammals. This diversity not only attests to the health and vitality of the ecosystem but also contributes to its resilience and adaptability in the face of environmental changes. The presence of such a multitude of species highlights the reserve’s role as a crucial refuge for wildlife and a significant contributor to regional biodiversity.
Table 2. Species records for fauna from 2013-2020
[image: ]

5.1 [bookmark: _Toc167305135]Geological profile
The geology of South Wales is varied and valuable; it includes gently folded Silurian, Devonian, and Carboniferous rocks, which are predominantly visible amongst an overlay of late Triassic and Lower Jurassic strata (Waters & Lawrence, 1987). From the coalfields in the valleys to the slate of Snowdonia, Barry is a prime example of exploiting the landscape and geological profile (Howells, 2007). Since the boom of the Industrial Revolution and the subsequent closure of the mines the docks are not as prominent economically as they once were (Carradice, 2011). Although it is still an industrialised landscape, this locality has other significantly important geological features.  Cadoxton Ponds lies very close to the SSSI (see Figure 2) of Bendricks Rock and is recognised as a paramount coastal geological site within the United Kingdom due to its Triassic Red Bed deposits, which are approximately 220 million years old (Wood, 2021). It is also a Geological Conservation Review Site (GCR), attributing its importance to the distinct stratigraphy and the presence of remarkable fossilised Dinosaur footprints and trackways (see Figure 7) (Evans, 2012).
It is plausible that this region represented a low-lying marginal environment. Consisting of substantial transient fluvial systems that intermittently replenished a larger, evaporated, hypersaline lake. The riverine systems that were present in this locale would have episodically inundated the lakes during instances of intense precipitation, causing their banks to overflow and generate expansive shallow floodplains. These flooding occurrences would have resulted in the deposition of fine mud across a broad expanse, leaving behind numerous shallow pools of swiftly evaporating water, thereby yielding fertile terrain (Evans, 2012). These flood plains still exist today; one such area is the SSSI site of Cog Moors (Countryside Council For Wales. 2000). Traditionally maintained for hay production, Cog Moors sustains a considerable expanse of relatively unaltered, species-rich grassland. Notable species such as common knapweed (Centaurea nigra), crested dog’s-tail (Cynosurus cristatus), common bird’s-foot-trefoil (Lotus corniculatus), meadow vetchling (Lathyrus pratensis), pepper-saxifrage (Silaum silaus) and meadow barley (Hordeum secalinum). 
[image: Bendrick Rock Dinosaur Footprints]
[bookmark: _Toc167304676]Figure 7. Dinosaur tracks at Bendricks Rocks, Barry

[bookmark: _Toc167305136]4.2 Flooding
The Severn Estuary has the second-highest tidal range in the world (Wright. 2024). The Shoreline Management Plan for the Severn Estuary states that climate change is the most significant threat over the next 100 years. The Severn Estuary is a “high-energy environment” that is particularly vulnerable to the influences of storms, high spring tides and sea level rise.  These issues will result in coastal squeeze and net loss of habitats. Barry is a highly vulnerable area as it risks flooding from the sea, rivers, and land runoff (see Figure 8). Very recently, residents at a new dockside development in Barry witnessed localised flooding, and the sea rose over the dock wall after extremely high spring tides (see Figure 9) (Jamshidian, 2024). Other localised flooding in 2020 saw drain covers blown off and multiple roads closed (Harris, 2020).  With climate change only exacerbating these events, it is imperative that robust management plans consider these events and how they will impact the local habitats and, consequently, the species that inhabit them. Nature-based solutions, such as riparian woodland development, go some way to mitigate this problem (see Figure 10). 
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[bookmark: _Toc167304677]Figure 8. Flood risk from sea
[image: A river with a fence and a fence

Description automatically generated with medium confidence]
[bookmark: _Toc167304678]Figure 9. Barry and District News 2024. Flooding at Barry Waterfront
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[bookmark: _Toc167304679]Figure 10. Flooding from rivers with riparian potential
5.2 [bookmark: _Toc167305137]Habitats
5.2.1 [bookmark: _Toc167305138]SEMI-IMPROVED NEUTRAL GRASSLAND 
The approximately 2-hectare semi-improved neutral grassland ecosystem is primarily situated in two distinct regions of the reserve, both north and south of the easternmost fishing lake. This habitat is home to over 140 native plant species.
This grassland ecosystem is an optimal environment for various fauna species, offering ample opportunities for foraging and shelter. Invertebrates, particularly evident during the spring and summer months, and small mammals, present throughout the year, are among the species that inhabit these areas. The grassland also offers suitable conditions for reptiles to bask. Furthermore, the grassland habitats are advantageous to numerous bird species, including the over-wintering snipe (Gallinago gallinago), as well as swallows and martins (Hirundinidae sp.) which forage over these areas. 
The marshy grassland, a significant habitat identified in the U.K. Biodiversity Action Plan (BAP), supports diverse flora and fauna species. Unfortunately, this habitat, which initially covered approximately 0.5 hectares, has been reduced to mere fragments. 

5.2.2 [bookmark: _Toc167305139]SWAMP / REEDBED 
The reedbed habitat is predominantly characterised by the presence of the common reed (Phragmites australis) and encompasses an area of slightly less than 2 hectares within the reserve. This habitat is crucial for a multitude of species that inhabit the reserve. Mammalian species such as the otter (Lutra lutra) and the harvest mouse (Micromys minutus) find this environment favourable. It also supports various avian species, both resident and summer migrants, including the reed bunting (Emberiza schoeniclus), sedge warbler (Acrocephalus schoenobaenus), and reed warbler (Acrocephalus scirpaceus). During winter, the habitat is a significant refuge for the water rail (Rallus aquaticus). 
5.2.3 [bookmark: _Toc167305140]DENSE SCRUB 
This habitat, which is primarily characterized by the bramble (Rubus fruticosus), emerges as the most prevalent ecological habitat in the scrub, encompassing an area close to 4 hectares. Although dominant, this environment serves as a sanctuary for a variety of avian species during the breeding season, including the song thrush (Turdus philomelos) and the bullfinch (Pyrrhula pyrrhula), in addition to mammalian species such as the hedgehog (Erinaceus europaeus) also benefit from this habitat.
The habitat that appears to be most significantly impacted by the encroachment of scrub is that of the ephemeral short perennials, which are of considerable importance to a diverse array of invertebrates, particularly the rare shrill carder bee (Bombus sylvarum). Scrub has the potential to infiltrate other habitats, notably grasslands and reedbeds, necessitating effective management strategies to mitigate the loss of these ecologically significant habitats. 

5.2.4 [bookmark: _Toc167305141]TALL RUDERAL HERB
The ruderal herbaceous community is composed of a diverse array of plant species, including the bristly ox-tongue (Picris echioides), teasel (Dipsacus fullonum), and lesser burdock (Arctium minus). The heterogeneity of species and the habitat's structural complexity make it an optimal foraging territory for invertebrates such as bumblebees and butterflies and a suitable foraging environment for amphibians and reptiles.
Along the boundary and surrounding a newly formed pond, a section of disturbed soil that tall ruderal herbs have colonised lay. This area was previously categorised as semi-improved grasslands but has since transitioned into overabundant grassland with a relatively low biodiversity value. However, in certain circumstances, natural succession can be a critical ecological process, and such management techniques can consequently become successful. Still, it is paramount that surveillance monitoring is carried out to ensure optimum ecological benefit. 


5.2.5 [bookmark: _Toc167305142]OPEN WATER
The Dow Environmental Remediation project entailed capping a landfill (see Figure 11). Commencing in 2019, this process reached completion in September 2020. The approach involved utilizing a composite synthetic clay/plastic liner to encapsulate the landfill, followed by an overlay of aggregate material and a top layer of soil seeded with wildflowers. Consequently, rainwater that precipitates onto the capped landfill gravitates toward a newly established wetland. Figures 12 and 13 illustrate the difference in land cover as a result of the landcap project. 
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[bookmark: _Toc167304680]Figure 11 Landcap project
This area comprises five smaller ponds distributed across diverse habitats, contributing significantly to the reserve’s overall biodiversity. These ponds exhibit a blend of fresh and saline water, accommodating a wide range of species. Specifically, the freshwater ponds serve as suitable breeding grounds for the reserve’s amphibian population, including the palmate newt (Triturus helveticus), smooth newt (Triturus vulgaris), common toad (Bufo bufo), and common frog (Rana temporaria). Additionally, these ponds support various freshwater invertebrates, including several dragonfly and damselfly species. Notably, the management plan does not include details about the two large fishing lakes, which are artificially stocked with coarse fish such as Bream, Tench, Crucian Carp, Barble, Roach, Rudd, Chub, Perch, Common and mirror carp, Pike and Eels. However, it is essential to recognise that management actions taken by the Glamorgan Anglers can significantly impact the reserve’s flora, fauna, and visiting species.
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[bookmark: _Toc167304681]Figure 12. Land cover from 2018 before landcap
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[bookmark: _Toc167304682]Figure 13. Land cover map of 2022 after landcap
5.3 [bookmark: _Toc167305143]FLORA
For a seemingly industrial site, this reserve is overflowing with biodiversity, with first-hand records indicating the presence of an impressive 144 unique species. This remarkable variety of life forms indicates the robust ecosystems within the reserve and serves as a testament to the efficacy of the conservation strategies implemented thus far.
The reserve’s botany is characterised by a plethora of species, among which several impressive orchid varieties are present. The reserve hosts several species of particular note, including the Bee Orchid (Ophrys apifera) and the Pyramidal Orchid (Anacamptis pyramidalis).
These orchids, along with the remaining 142 catalogued species, contribute to the intricate biological mosaic within the reserve. Each species fulfils a unique ecological role, thereby enhancing the area's overall biodiversity value. The extensive variety of species present underscores the critical importance of sustained conservation efforts to preserve these habitats and safeguard their inhabitants.



5.3.1 [bookmark: _Toc167305144]BIRDS
Comprehensive avian surveys have been conducted within the reserve, encompassing breeding and winter seasons. These surveys have led to documenting an impressive 79 distinct bird species. These findings include not only summer migrants, such as the Reed Warbler, but also winter visitors like the Snipe. Moreover, the reserve is a sanctuary for rare species such as the Bittern (Botaurus stellaris), further enhancing its ecological significance as a SINC.
In 2018, a significant addition was made to the reserve’s infrastructure as a Swift Tower. This structure was specifically designed and erected to provide suitable nesting sites for up to 20 pairs of Swifts. The Swift Tower is equipped with a solar-powered swift caller. Swifts are on the Red List of the UK Birds of Conservation Concern. Therefore, implementing such targeted conservation strategies underscores the reserve’s commitment to preserving and enhancing its rich and diverse ecosystems. This innovative approach not only facilitates the conservation of the Swift population but also contributes to the overall biodiversity of the reserve by promoting a healthy and thriving bird community (Newell, 2019). However, to date, the swift tower has failed to attract any breeding pairs and has subsequently been colonised by bees. Although this is not an unwelcome guest, it raises questions about the possible reasons for the lack of occupation by swifts. Perhaps further efforts should focus on multiple towers or alternative bird boxes and species. 

5.3.2 [bookmark: _Toc167305145]MAMMALS 
Fifteen mammalian species have been documented within the reserve, a testament to the area’s rich biodiversity. This includes three species accorded protection under European legislation, namely certain species of bats and the otter. These species are of particular conservation interest due to their vulnerable status and their crucial roles in their respective ecosystems.
In addition to these protected species, the reserve also provides habitat for nationally significant species such as the hedgehog. However, the reserve also hosts certain species, such as the mink, that necessitate careful management due to their potential impact on native fauna. Minks, being versatile predators, can threaten various native species, including ground-nesting birds and small terrestrial and aquatic mammals. Their predation can disrupt local ecosystems and lead to declines in native species populations (Nature Scot, 2020).
Therefore, it is imperative to implement effective management strategies to control mink populations and mitigate their impact while simultaneously ensuring the conservation of the reserve’s diverse and valuable mammalian fauna. This delicate balance stresses the complexity of conservation efforts and the need for ongoing research and adaptive management in changing ecological dynamics.
5.3.3 [bookmark: _Toc167305146]REPTILES
Despite efforts to encourage more reptiles to the reserve, a limited number of reptile species are present, with records for only two species, the slow worm (Anguis fragilis) and common lizard (Zootoca vivipara). Corrugated sheets and refuge mats have been placed around the reserve to try and encourage adder but have not yielded any positive results. 

5.3.4 [bookmark: _Toc167305147]AMPHIBIANS
A multitude of distinct investigative approaches were used to ascertain the existence of amphibian species within the reserve. These methods include bottle tracing, pond netting, terrestrial refugia, and evening torching. By tailoring these techniques to the unique characteristics and behaviours of amphibians, the reserve has been able to identify four distinct species of amphibians, palmate newt (Triturus helveticus) and smooth newt (Triturus vulgaris) as well as common toad (Bufo bufo) and common frog (Rana temporaria). While this reserve is favourable to amphibians, no records have been of great crested newts (Triturus cristatus). This species is protected in the UK under the Wildlife and Countryside Act, 1981 and listed as a European Protected Species under Annex IV of the European Habitats Directive. They can be a great indicator of the health of a water source, so perhaps this might indicate underlying water quality issues at the reserve (The Wildlife Trusts, 2017). 

5.3.5 [bookmark: _Toc167305148]INVERTEBRATES
The reserve is a rich biodiversity hotspot, hosting an impressive array of 378 distinct invertebrate species spanning multiple taxonomic groups. Among these, the most noteworthy are various species of bumblebees, moths, and butterflies, which play crucial roles in the ecosystem. One of the nationally rare species that inhabit the reserve is the Shrill Carder Bee (Bombus sylvarum). This bee is known for its distinctive high-pitched buzz and its preference for habitats with humid conditions and shaded areas. The principal threat to this species stems from the degradation and fragmentation of their natural habitats, which results in the isolation of these bee populations. This state of isolation predisposes them to the perils of inbreeding and a subsequent reduction in genetic diversity. Consequently, this amplifies the probability of regional extinctions (Page et al., 2020). 
Another significant find is the micro moth (Anania perlucidalis). It can be challenging to record with a wingspan of just 21-23mm. This moth favours fenland and coastal locations, making this reserve an ideal habitat.
Seven new moth species were recorded at the site during the summer of 2019. Among these were the Pale Tussock (Calliteara pudibunda), Meadow Browns (Maniola jurtina), Gatekeepers (Pyronia tithonus), and Common Blue Butterflies (Polyommatus icarus). These species thrive in the reserve's meadows, which require careful management. 
The Barred Rivulet moth (Perizoma bifaciata) is another notable species found in the reserve. The caterpillars of this moth feed on Red Bartsia (Odontites vernus), a wildflower native to Europe and Asia. Interestingly, this flower is a vital nectar source for the Shrill Carder Bee and thrives in ephemeral short perennial habitats.

5.4 [bookmark: _Toc167305149]Management of Cadoxton Ponds Nature Reserve – SWOT Analysis
5.4.1 [bookmark: _Toc167305150]Current management plan
The primary objective of the management plan is to preserve and enhance the existing biodiversity on the site while concurrently advocating for the reserve’s significance as a venue for outdoor recreation and education. This is particularly pertinent for local communities, wildlife enthusiasts, and academic entities, with an emphasis on primary educational institutions situated within the reserve's proximate catchment area. The aim is to foster an appreciation for biodiversity and the environment, cultivating a sense of stewardship and responsibility towards nature among these groups. 
Aquatic ecosystems, including ponds and wetland habitats such as scrapes, will be preserved and enhanced using various site-specific management strategies aimed at facilitating the potential reintroduction of species that are either ‘lost’ or' at risk’, such as the water vole (Arvicola amphibius).
Expansive, interconnected reedbed areas will remain, serving as a habitat for migratory avian species, invertebrates, and small mammals and potentially functioning as a resting or breeding site for otters with the possible addition of new otter holts being built.
The scrub habitat, vital for wildlife in terms of foraging, nesting, and roosting, will be maintained. The preservation of scrub will be strategically managed to maximise benefits to wildlife and minimise detrimental impacts on other habitats within the reserve.
Artificial habitats, shelters, and refuges will be constructed to augment the reserve’s biodiversity value. These structures will also serve as significant educational resources for visiting schools and community groups.

5.4.2 [bookmark: _Toc167305151]SWOT analysis 
The following SWOT  analysis will critique the current strengths, weaknesses, potential opportunities and threats of the management plan. 
Strengths
The plan clearly states what it is trying to achieve to enhance the condition and extent of specific habitats in this habitat management plan. Details of the types of land management they will employ, survey techniques, and other measures for invasive species will describe how they will achieve their aims. The vast array of species present and the promising discoveries of new species are a testament to the conservation efforts to date. This plan provides a simple table listing the proposed site management. Although a simple table, they delve into a more detailed description of their management actions, breaking each section down and detailing the tasks.  

Weaknesses 
Although there are some maps indicating habitats present, they have not utilised available data to map species present beyond the confines of this plan or any predicted passage of other important species that could be within the local.
There is an apparent lack of engagement with Glamorgan Anglers and other key stakeholders. While the plan acknowledges the conflict between the anglers and the wildlife trust, there has been no indication of how these conflicts might be resolved or if there are mutual benefits for all. Prior to 2018, culling Cormorants was employed as the management technique for the Glamorgan Anglers to prevent the decline in their fish stocks. This has since stopped, and a single floating fish island was installed to act as a refuge from predation from these birds. 
There appears to be a lack of detail surrounding how often and when reports will be produced. It states that this plan will be reviewed after the five years are concluded, but there is little information on whether annual reporting will occur. There is also a lack of information on whether this information is fed back to relevant steering groups or stakeholders. There appears to be a missed opportunity here to engage all relevant stakeholders. Stakeholder involvement in such places can be invaluable, especially if costs are a concern. 

Opportunities
The list of ecological enhancements was quite comprehensive, including bird and bat boxes, bug hotels, log piles, and a dry stone wall. However, as these are relatively low-cost, there could be further opportunities to increase their numbers around the reserve. Also, adding a hibernaculum could go some way to supporting further populations of reptiles and amphibians. 
There is a clear opportunity for further stakeholder engagement, particularly with the Glamorgan Anglers. Involving such groups in Citizen Science could be a powerful way to engage them in more nature conservation activities. 
Dow Corning's corporate Social Responsibility could be improved. While the provision of land for a nature reserve is notable, they could go further to support the costs of monitoring equipment and surveys and develop a more comprehensive staff volunteer programme. 
Being in a high-risk flood area, it was surprising that tree planting was not mentioned. This could significantly mitigate flooding on the site and also significantly contribute to biodiversity. 

Threats
The two large fishing lakes managed by the Glamorgan Anglers can significantly impact the flora and fauna within the reserve, as well as visiting species. Cormorant cull action taken by or on behalf of the Glamorgan Anglers was halted in 2018. However, there is no guarantee that this does not take place illegally. There is also the conflict between Otter and Anglers, which could result in possible illegal activity to control this conflict. 
The Glamorgan Angler also holds monthly 24-hour fishing competitions, which use the whole site; it is not just confined to the two fishing ponds. The associated disruption that this causes the flora and fauna on the site could be detrimental, especially during breeding and nesting seasons. 
Eutrophication - due to excess bait build-up, which could alter the lakes' ecology and result in algal blooms. Mesotrophic lakes could lead anglers to resort to artificial fertilisation if the nutrients in the pond are depleted and they want to increase the fish population. However, this can increase nutrients and drastically alter the pond's ecology (Environment Agency, unknown).  
The plan states the importance of controlling Invasive Non-Native Species (INNS) through the “Check, Clean and Dry” method. However, consulting the Glamorgan Anglers Club rules for this site does not state the importance of “check, clean and dry” procedures or INNS identification. 
There is a real risk of pollution incidents or contamination from the Dow Corning chemical works. Most recently, in 2011, a leak resulted in a warning siren being sounded for 25 minutes as a precaution to warn the local community (BBC, 2011). There is also the potential for the Landcap to be compromised due to the burrowing activity of rabbits on the site or the establishment of tree roots. The Wildlife Trust does not condone culling rabbits as a form of management, and other options should be explored. 



6. [bookmark: _Toc167305152]Proposed management plan 
The map below details the vital ecological enhancements that could be employed as an extension to complement the existing habitat management plan. 
[image: An aerial view of a proposed area
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6.1 [bookmark: _Toc167305153]Ten-year plan 
1-2 years – Focus on enhancing and preserving the habitat to accommodate the red-listed species. For example, planting more specific foods that the Shrill Carder Bee favours. Increasing the number of swift towers on site instead of just one. Different types and locations across the reserve could also be added. Hibernaculum is an easy, cost-efficient way of creating habitats for reptiles and amphibians. Relatively small populations have been recorded on site. This could efficiently increase these populations and perhaps even encourage Great Crested Newts and Adders to colonise the area. The management plan doesn’t mention installing a Hibernaculum, which seems odd considering that this environment is perfect for amphibians and reptiles. As the records show only four amphibians and two reptiles have been recorded, it seems like an easy win to install three strategically placed hibernacula to hopefully encourage more amphibians and perhaps the introduction of the great crested newt. 

Five years—Install an adder/wildlife tunnel to connect with the landcap area. This will help mitigate any issues with reducing species' genetic diversity.  
Although the floating islands used by the Glamorgan anglers are meant as refuges for fish, they can also greatly increase biodiversity and habitats for a range of other species, such as invertebrates or even nesting birds. 

Ten years – Green – tree planting is an excellent way of sequestering carbon. Native trees of local provenance support vast numbers of invertebrates and lichen. For example, the Pedunculate Oak (Quercus robur) alone supports 284 associated insect species and 324 lichen species (Kennedy & Southwood, 1984). Specimen trees planted across the reserve will take time to establish, but with proper care and management, they will thrive and become unique ecosystems that support a vast array of species. Working with Natural Processes (WWNP), environments are protected and restored, and the natural functions of catchments, floodplains, rivers, and the coast are emulated. 
The reintroduction of water voles will significantly enhance the site's ecology, and with careful planning and management and the support of Natural Resources Wales, this could be realized. 














7. [bookmark: _Toc167305154]Conclusion

To conclude, this report sought to discover the merits of the Cadoxton Ponds Habitat Management Plan. Using a SWOT analysis, critical areas of missed opportunities and potential threats fed into the creation of an alternative ten-year plan that could contribute positively to not only the ecology of the area but also the contentious issues amongst the Glamorgan Anglers and the Wildlife Trust. 
While significant improvements have been made on the site, notably the vast increase in flora and fauna records, the lack of foresight of key stakeholder engagement remains.
Considering the risk of flooding in this area, the existing management plan lacks details on how this will impact the site. However, the 10-year proposed management plan could mitigate flooding from land, sea, and rivers through tree planting. 
The efficacy of a habitat management plan hinges upon its diligent implementation and systematic evaluation. It transcends mere conceptualisation; rather, it necessitates active execution and continuous adaptation informed by ongoing monitoring and emerging scientific insights.
Habitat management plays a critical role in species survival and persistence. By understanding the specific habitat requirements of different organisms, we can implement effective strategies to conserve and enhance their habitats. Through statistical analyses and scientific research, we gain confidence in identifying habitat associations that truly represent the needs of these species. As we continue to address the challenges posed by climate change and other environmental factors, habitat management remains a vital tool for promoting biodiversity and ensuring the long-term health of ecosystems.
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