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What are the human and environmental impacts of metal mine pollution today in Wales? 

Metal mine pollution is known to negatively impact humans, domestic animals, wildlife, and the environment (Rainbow, 2018). Metal mine pollution enters both soil (Setu & Strezov, 2025) and water (Byrne et al., 2012) and can have negative health impacts in exposed animals, including stunted growth, lower reproductive success, and higher mortality rates (Rainbow, 2018). These health impacts have been documented globally for hundreds of years, particularly in livestock (Gouch, 1967) and in humans (Montgomery et al., 2012).
Over the past approximately fifty years, many peer reviewed scientific studies have observed either negative health risks or impacts stemming from metal mine pollution in Wales. Studies have found that high trace metal concentrations can accumulate to high, potentially toxic concentrations in animals exposed to metal mine pollution in Wales (invertebrates: Ireland, 1975; Roberts et al., 1978; Langston, 1980; Greville & Morgan, 1989; Bryan & Langston, 1992; Milton et al., 2002; Cotter-Howells et al., 2005; Arnold et al., 2021; Sartorius et al., 2024; wild mammals: Roberts et al., 1978; Davies et al., 1981; Milton et al., 2002; Sartorius et al., 2024; domestic animals: Johnson et al., 1978; Abrahams & Steigmajer, 2003; Wilson & Pyatt, 2007; Smith et al., 2009; Sartorius et al., 2022). There is also extensive evidence of health impacts in animals exposed to metal mine pollution in Wales (invertebrates: Newton, 1944; Willis, 1985a; Willis, 1985b; Willis 1989; Marigomez et al., 1998; Hirst et al., 2002; Nahmani et al., 2007; Michailova et al., 2009; fish: Newton, 1944; Howells et al., 1983; Osmond et al., 2024; wild mammals: Roberts et al., 1978; Mason & Macdonald, 1988; domestic animals: Newton, 1944; Foulds et al., 2014). Anecdotal evidence from grey literature (see, for example, the APHA’s Chemical Food Safety Quarterly Reports or the VMD’s yearly reports on the National Statutory Surveillance Scheme for Veterinary Residues in Animals and Animal Products) also detail negative health impacts experienced by livestock living at or near metal mines.
Humans in Wales can potentially be exposed to metal mine pollution through house dust (Davies & White, 1981a; Davies et al., 1985; Culbard et al., 1988), soil (Davies et al., 1985; Harper et al., 1987; Culbard et al., 1988), or food items (Davies, 1980; Davies & White, 1981b; Davies et al., 1981; Gallacher et al., 1984a; Evans et al., 2015; Sartorius et al., 2022). Prior studies have found consistently higher blood lead levels in people living near mine sites compared to those living further away (Thomas et al., 1977; Gallacher et al., 1984a; Gallacher et al., 1984b). Few studies have examined human health impacts in humans in Wales, but higher cancer incidences were observed in metal mining regions in North Wales (Stocks & Davies, 1964).
While this evidence establishes that metal mine pollution in Wales can have an impact on environmental, wildlife, domestic animal, and human health, the extent of this impact is unknown. Broader scale studies using standardised methodologies to examine health impacts across Wales are required to understand what the scale of the impact of metal mine pollution is in Wales.

How can individuals and communities in areas affected by metal mines be supported and who should they be supported by? 

During my research, I have met with a variety of landowners in Wales impacted by metal mine pollution and spoken to them at length about their experiences. The landowners expressed that they felt alone and unsupported, despite many of them actively reaching out to all avenues they could think of. In particular, they were frustrated that they could not find clear information on metal mine pollution or access to advice on what to do when impacted. Having clear guidance and direct support would be critical for affected individuals.

How can the public make informed decisions regarding their risk from metal mine pollution?  

The public needs to be better informed about metal mine pollution to be able to make informed decisions. From my experiences, it seems that the public generally perceives metal mines as part of Wales’s history, and they do not realise that metal mines could pose a potential health risk. When sampling on private land, many of the landowners I met with were unaware that there could potentially be metal mine pollution on their land, despite being located within a few miles of a mine site. The landowners who were more aware of the health risks were often only so because their domestic animals had become severely ill or died due to their exposure to metal mine pollution. These owners expressed to me that they would have changed their behaviours to mitigate their exposure and that of their animals if they had known about the risks. Many people mentioned going online to find answers, but only finding irrelevant sources (for example, ones focussing on urban environments) produced by non-UK entities. Having clear information about metal mine pollution in Wales, including straightforward guidance for potentially impacted people, easily accessible on official websites would be extremely helpful for the public.

What are the possible consequences if no changes are made to address metal mine pollution?

At this point, the biggest research question linked to metal mine pollution in Wales is the extent of the health impacts. While we know metal mine pollution can and does affect animal health across Wales, we do not know how many humans or other animals are impacted. For example, we do not know the distribution of blood lead concentrations across humans in Wales, including what percentage of the population in Wales exceeds the UKHSA blood lead public health intervention concentration. Examining this would allow us to develop risk maps across Wales and assess which people are most at risk, which can then be used to develop targeted health initiatives to address the most pressing concerns.
As we currently do not know the extent of metal mine pollution in Wales, it is difficult to estimate the possible consequences of not addressing it. However, it is known that, without appropriately addressing metal mine pollution, it will continue to impact the environment, wildlife, domestic animals, and humans and their livelihoods. 
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