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Abstract: Water is one of the most important ecosystems for human survival. However,
although vastly improved, bathing water quality in Ireland is still jeopardised by a range
of factors, including poor sewage management. Concerns have been raised over the
increasing range of pollutants that may adversely impact swimmers. This is particularly
problematic, given the rising number of people engaging in wild swimming since the
pandemic. Not only have numbers increased, but so has the swimming season, far
beyond the traditional summer period. Swimming provides numerous health benefits;
however, bathing water monitoring and certain forms of water treatment are still often
confined to the summer period. This may leave members of the public, who are largely
unaware of such limitations, at considerable risk. Improved public awareness of the
pollution risks of wild swimming is required. Increased water quality monitoring is also
suggested, alongside improved year-round waste-water treatment. Improvements in
the use of sensors, as well as engagement with citizen science and satellite monitoring,
may help improve the monitoring of bathing water quality into the future.

Keywords: wild swimming, wellbeing, pollution, legislation, monitoring, water quality
monitoring

“Just keep swimming,”

Dory IN FINDING NEMO.

1.0 Introduction

This Commentary explores the chronic issue of water quality in Ireland in the context
of the significant growth in outdoor, ‘wild’, swimming in recent years. It starts with an
examination of the health benefits of swimming and bluescape therapeutic environments.
This is followed by an examination of the adverse impacts of polluted water on the health
of swimmers. The following section looks in more detail at the problematic issue of Irish
bathing water quality. This is followed by an exploration of the limitations of current
water monitoring practices and approaches. Finally, the discussion summarises these
issues and makes several recommendations for the future.

*Frank.Houghton@tus.ie (Corresponding Author)
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2.0 The Health Benefits of Bathing, Swimming &
Bluescapes

The health benefits of bathing and swimming have been espoused for millennia. These
pastimes took on a renewed focus in Britain and Ireland during the Edwardian and
Victorian eras, which saw the development of extensive railway networks servicing
expanding coastal holiday destinations (Love, 2008; Andrews & Kearns, 2005). Although
excluded from many other domains, research suggests that swimming was one area of
activity that largely remained open to women (Parker, 2010). Further impetus to the
swimming and sea-bathing movements emanated from the Romantic cult of wild nature
as espoused by literary figures such as Taylor Coleridge, Keats, and Byron (Jarvis, 2019).
The inter-war period continued to promote swimming as part of the open-air movement
(Lencek & Bosker, 1998; Foley, 2010).

Swimming has been demonstrated to have positive impacts on physical health, as well
as mental health and well-being (Swim England, 2017; Knechtle et al., 2020; McDougall
etal., 2022). Information relating to the benefits of swimming and associated statistics as
outlined by Swim Ireland are detailed in Table 1.

Table 1: Swim Ireland Strategic Plan 2022-2026.

Swimming and the Aquatics in Ireland
Swimming is a life skill, as important as learning to read
It is the sport that most people come back to in their adult years
Swimming is the second most popular participation sport behind personal exercise
Swimming improves mental health and has psychological, emotional and social benefits
Swimming is accessible, open to all ages, all abilities
9% of adults participate in swimming. Over 340,000 people swam once a week in 2019.
Swimming is the number one sport for women
Swimming is the most participated sport across the life cycle of all sports
Ireland is an island nation with 6000 km of coastline and 12,000 inland loughs
Swimming is the number one sport for people with a disability

Over 500,000 children participate in swimming lessons every year. Swimming is the
fourth most popular sport for children in the Republic of Ireland and second in Northern
Ireland

Swimming forms a critical part of the €230 m sports and fitness industry which employs
9,500 people across the country

Swimming is a gateway sport for other sporting activities

(Swim Ireland, 2022)
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Writing before the outbreak of the Covid-19 pandemic, Jarvis (2019:67) discussed the
recent expansion of wild swimming as part of neo-romantic ‘response to the overregulation
and commodification of aquatic leisure activity’. This increase in outdoor swimming has
continued in both Ireland and the UK. Foley (2022: 298) states that ‘Swimming is having
a zeitgeist moment... especially in the unpredictable but exciting wildness of the ocean’.
Media reports of an increase in wild swimming during the COVID-19 pandemic (e.g.,
Irish News, 2021; Carroll, 2021; O’Connell, 2021) are supported by both NGO reports
(Water Safety Ireland, 2023) and CSO (2022) surveys. Recent estimates suggest that
participation in outdoor swimming in the UK increased by between 1.5 and 3 times
between 2019 and 2021 (Outdoor Swimmer, 2021). This research noted not only
increased numbers of outdoor swimmers, but that those engaged in outdoor swimming
increased the frequency of their outdoor swimming. Female participation rates in outdoor
swimming were also noted to have increased. A temporal aspect to participation was also
noted in this research; the report notes that ‘Women are more attracted to winter swimming
than men’ (Outdoor Swimmer, 2021: 21). Swimming in winter has been described as
both fife affirming’ and ’addictive magic’ in Irish media reports (Kelleher, 2019). The
growth in outdoor and coastal swimming and related activities looks set to continue. The
former Chief Medical Officer for England has exhorted people on this very issue:

This is not the time to tread water; we need to enrich and harness the evidence and
opportunity, and to encourage more to swim, and swim regularly. We need to move as
a nation to take more exercise. So do swim for pleasure, leisure, or as a sport. (Davies,
2017)

The association between water and therapeutic landscapes has long been recognised
(Gesler, 1992; 1996; 1998). Ongoing research in the therapeutic landscapes field has
continued to focus on this topic (Foley, 2010: Bell et al., 2015; Finlay et al., 2015; Smith
et al., 2022; Bell et al., 2023), even in the field of imagined therapeutic landscapes
(Houghton & Houghton, 2013). Given the growth in outdoor swimming described above
it is perhaps no surprise that human geography has experienced a ‘blue turn’ and has
focussed in far more depth on bluescape practices such as swimming, surfing and typical
beachside activities such as rock pooling and sand castle building (Anderson, 2012;
Ashbullby et al., 2013; Britton, 2019; Britton & Foley, 2021; Foley et al., 2019; Foley &
Kistemann, 2015).

The academic interest in immersion and swimming has no doubt been further
enhanced through both the recent sensual turn in Geography (Bell et al., 2023) and the
increased focus on active mobilities and health in spatial contexts (Gatrell, 2013). Ireland
has been at the forefront of research on the relationship between therapeutic landscapes
and water, particularly swimming, for well over a decade (e.g., Foley 2010; Foley, 2015;
Foley et al., 2019; Britton & Foley, 2021). Of particular importance in the context of
this paper, which implicitly examines the potential impacts of extended exposure, is
the work by Foley (2017) which discusses the accretive nature of the bond and its impact
on individuals of therapeutic landscapes (Bell et al., 2018; Britton & Foley, 2021; Foley,
2023).
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Reviewing a range of bluescape activities Foley (2022: 300) acknowledges how ‘ocean
spaces become both health-enabling and health endangering’. Bell et al. (2018) and Bell et
al. (2019) discuss the potential dangers of beach environments, including both racism
and dangerous currents and undertows that can result in drowning. Addressing safety
concerns, Gibbs & Warren (2015) mention the threat of currents, rocks, and marine life,
including sharks. Water Safety Ireland (2023) notes many of these threats, as well as
those potentially posed by seals, swans, and weever fish. A small body of research on
swimming and surfing has explored environmental health aspects of these therapeutic
bluescapes and associated recreational pastimes (Attias et al., 1995; Leonard et al., 2018;
Farrell et al., 2021; Foley, 2015; Britton & Foley, 2021; Strathmann et al., 2016).

However, despite this limited thread in the academic literature, it is important to note
that in reviews of the dangers that winter swimming poses in Ireland, there is almost no
mention of unclean water or faecal contamination (Butler-Eldridge, 2024). As can be seen
from Table 2, attention focuses on a range of risks, with threats from the temperature,
currents, and weather conditions being the most prominent.

Table 2. Warnings about Outdoor/ Wild Swimming in Ireland

English (2022) Kelleher (2019) Water Safety Ireland (2023)
Know your limits Do not swim on your own Weather conditions
Check the weather and Wear a bright swimming Currents/ Rip Currents/
water temperature cap Longshore/ Lateral Current
Get in slowly to avoid cold Get kitted out with the Wave Profile
water shock right gear Tidal Cut-off
| T
B water Wild animals/ Stings
hyperthermia Always check the weather Entry & Exit
Plan for after forecast Cold Shock/ After drop/

Bring a tow float into the Hypothermia
water River in flood

Don't start at Christmas

Similar concerns predominate in other international texts exploring outdoor swimming
(Iconomidis, 2022). Concerns over water in the UK have become a routine and popular
discourse in the UK (Oliver & McDougall, 2023; Oliver et al., 2023; Wood et al., 2022).
However, there has been less of a focus on water swimming quality in the academic
literature relating to Ireland.



Irish Geography 69

3.0 Water Pollution & Its Impacts on Human Health

Swimming in contaminated fresh or seawater can have negative health impacts,
ranging from mild to serious (Halliday et al., 2011). Popular swimming areas in Ireland
are not immune to these risks, termed ‘recreational water illnesses’ (RWI) (Lee et al.,
2002). Sewage overflow, agricultural runoff, industrial waste, and natural factors like
algal blooms are common sources of contamination leading to RWI. The most common
complaints traced to swimming in contaminated water are gastrointestinal problems,
including diarrhea, vomiting, nausea, and stomach cramps (Schets et al., 2011; Wade
et al., 2010; CDC, 2022). Other complaints include skin rashes, cellulitis, conjunctivitis,
and infections such as ‘swimmer’s ear’, along with respiratory issues (Fleisher et al.,
1996; Natajaran & Miller, 2016). These infections may be more common and potentially
more serious for children and adult swimmers with pre-existing conditions or weakened
immune systems (CDC, 2022; ECDC, 2022). Children under ten years of age have been
noted to be at particular risk of gastrointestinal (GI) illness following exposure to sewage
contamination in recreational swimming water (Wade et al., 2008; Niknejad et al., 2024)

The physical symptoms described above may bring the wild swimmer to the attention
of their local general practitioner or pharmacist, seeking relief from acute complaints that
are uncomfortable and inconvenient but not life-threatening. However, bioaccumulation
of toxic substances in bodies of water through respiration, skin contact, or ingestion
may pose a more serious threat in the long term (Lima et al., 2022). Human exposure
to pharmaceutical residues such as antibiotics and personal care products through
recreational activity has been a growing topic of investigation over the last two decades
(Breton & Boxall, 2003; Ziylan & Ince, 2011; Kumar et al., 2023). Contaminants of
emerging concern (CEC) include a variety of products used in healthcare, pharmaceutical
manufacturing, personal and domestic use, and agriculture, which find their way into
bodies of water despite sophisticated waste treatment systems (Ng et al., 2020). Human
exposure to discharged pharmaceutical waste materials such as antibiotics, therapeutic
hormones, and anti-inflammatory medications, even at trace levels, can have a toxic effect
if the exposure is prolonged (Hernando et al., 2006; Streck, 2009; Tahar et al., 2017).
There has been, however, limited attention paid to the presence or potential effects of
these CECs in Irish aquatic environments to date (Rapp-Wright et al., 2023) and even
less on what impact these contaminants may have on the people who regularly swim in
them. It should be noted that although this paper has focused specifically on swimmers,
research from the UK has also explored polluted environments experienced by surfers
(Evers & Phoenix, 2022). Although Ireland only has a relatively small surfing ‘scene’, the
parallel impacts of aquatic pollution on both surfers and swimmers are obvious.

Like air pollution, water pollution can be very complex. As stated by the United
Nations, water quality issues are complex and diverse (UN, 2011).
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Figure 1: The complexity of water pollution, including natural and anthropogenic pollutants
and transboundary effects
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The complexity of water pollution, as seen in Figure 1, can be due to the partially closed
loop of water within the hydrosphere and point and diffuse and transboundary effects.

4.0 Outdoor (Wild) Bathing Water Quality in Ireland

Recent news reports have heralded improvements in the quality of Irish bathing water
(RTE, 2023a; 2023b). These reports appear to paint the image that almost all bathing
water is of adequate, good, or excellent quality; ‘It found that 144 out of 148 bathing waters
met or exceeded the minimum required standard, with 117 of them classified as excellent or
good’ (RTE, 2023a). These media reports were based on a national review of bathing
water quality for the year 2022 conducted by the Environmental Protection Agency (EPA,
2023a). The key messages from this report are outlined in Table 3.
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Table 3: Key Messages from the EPA Report on Bathing Water Quality for Ireland in 2022

KEY MESSAGES FOR 2022
The majority of bathing waters have Excellent or Good quality.

97% of the 148 identified bathing waters met or exceeded the minimum required
standard.

117 bathing waters (79%) were of Excellent quality.
Two bathing waters have shown significant improvement to Excellent from a Poor

classification in recent years — Portrane, The Brook Beach in Fingal and Trd na
bhForbacha, Na Forbacha, Galway.

3 bathing waters were Poor (up 1 from 2021) and will have a swimming restriction for
the 2023 season. These were Balbriggan (Front Strand Beach), Lady’s Bay, Buncrana and
Tra na mBan, An Spidéal

(EPA, 2023a)

Improvements in water quality are taking place as part of the gradual development
of improved wastewater infrastructure in Ireland (Irish Water, n.d.). However, pollution
remains an issue.

4.1 Water Pollution in Ireland

Domestic and industrial activities produce wastewater effluents containing undesirable
contaminants that must be removed before the water is discharged to receptors, which
can be air, water, and soil. Coastal water is a common receptor of wastewater treatment
plants (EPA, 2021a). In several coastal and inland areas, untreated sewage is still being
discharged into water systems (EPA, 2021b). Urban wastewater contains domestic
human wastes; discharge from urban wastewater treatment plants may contain residuals
of microbial pathogens, disease-causing bacteria, and viruses from human waste, and
other discharges such as metals and nutrients from local industries. Diffuse pollution
in coastal areas can be due to agricultural activities, septic tank run-off, and industrial
activities (Novotny et al., 1994; NFU, 2023).

5.0 Water Quality Monitoring in Ireland

Water quality monitoring and assessment in Ireland is guided by the Water Framework
Directive (WFD) (EU, 2000). Water can be viewed in terms of the Environmental Quality
Objective (EQO) and the Environmental Quality Standard (EQS) (Kolabokas et al., 2002;
Eur-Lex, 2023a). The standard relates to the quality requirements for the water body,
and the objective relates to the use/s of the water body. Embedded within the WFD are
elements such as the EU Bathing Water Directive (BWD). In synergy with the BWD is
the Blue Flag Beach status, which is a global initiative. To achieve the Blue Flag status
within Europe, a bathing area must adhere to the Bathing Water Quality Regulations and
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implement the standards laid down in the European Union BWD (EPA, 2023c; Eur-Lex,
2023b; Irish Statute Book, 2008a). The Blue Flag status requirements and the European
Union bathing water requirements must be achieved within the bathing season from June
1% to September 15%, one year prior to submission of an application for Blue Flag status.
Water quality for the BWD and Blue Flag beach status is classified as excellent (highest,
cleanest class), good (generally good water quality), sufficient (meets minimum quality
standards), and poor (does not meet the minimum standard).

The standard requirements are mainly based on indicator parameters, namely
intestinal enterococci and Escherichia coli. The bacteria count to give rise to excellent,
good and sufficient water quality are given in Table 4. Also included in this table are the
methods of analysis and testing. Poor quality water would have higher counts than the
sufficient quality water level.

Water Quality Standard and Method of Testing and Analysis

Excellent . Sufficient Reference
Water Type | Parameter Quality Good Quality Quality method
For Inland Intestinal ISO 7899-1
waters enterococci 200%* 400* 3307 or
(cfu/100 mls) ISO 7899-2
s . ISO 9308-3
g el s 0 wor o
ISO 9308-1
\I;-voart::?:Z?é Intestinal IS0 7899-1
transitional enterococci 100* 200* '35 or
(cfu/100 mls) ISO 7899-2
waters
L EREE] e 150 9308-3
waters and Escherichia coli R
transitional (cfu/100 mls) 2 S0 Seer or
ISO 9308-1
waters

(*) (**) Denotes * 95 % probability; ** 90 % probability

Table 4 relates to Directive 2006/7/EC of the European Parliament and of the Council
of 15 February 2006 concerning the management of bathing water quality and repealing
Directive 76/160/EEC (EUR-Lex, 2006).

A map showing the bathing water quality and monitoring sites during the monitoring
programme from June 1% to September 15 2023, can be seen in Figure 2 (EPA, 2024a).
From the monitoring results, 114 bathing waters (77 %) were of excellent quality in
2023, down from 117 bathing waters (79 %) in 2022. This report highlighted the causes
of reported incidences of poor quality stemming from urban wastewater, runoff from
urban areas, proliferation of both cyanobacteria and microalgae, diffuse pollution from
agriculture, and contamination from animals and birds.
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Figure 2: Bathing water quality monitoring sites and results for the 2023 season (EPA, 2024a)

Current water quality monitoring practices are out of sync with recent developments.
For example, the assumption that the bathing season runs from June 1% to September
15% is no longer the norm.. The current growth in wild swimming is not simply a factor of
numbers, it is also evident in the extended length of the swimming season for many. This
means there is an urgent need to extend the length of the water quality monitoring season
in Ireland to include all twelve months of the year to reflect new trends in recreational
water use.

5.1 Water Quality & Pollutants

While all natural waters contain bacteria, some types of bacteria found in animal
and human faeces can cause illness. Two organisms, Escherichia coli and Intestinal
Enterococci, occur in very large numbers in the gut of warm-blooded animals and human
faeces. Escherichia. coli and Intestinal Enterococci are analysed to assess bathing water
compliance as they are considered good ‘indicator’ organisms. The presence of these
bacteria in large numbers in bathing waters is a warning of a potential health risk due to
the likelihood that other pathogens, bacteria, and viruses might be present (Schets et al.,
2011; Rozen & Belkin, 2001).
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However, other pollutants of increasing concern in the modern world involve emerging
pollutants such as veterinary and pharmaceutical drugs, contraceptives, antibiotics, and
nutrients (Ziylan & Ince, 2011), along with recreational drugs, cosmetics, marino oils,
and grease residuals. Other bacteria and viruses of concern include avian influenza
viruses (Farrell et al., 2021; Irish Statute Book 2008b). There are significant concerns
that current wastewater treatment plants are unable to completely remove drugs such
as antibiotics and other toxic organic pollutants (Tahar et al., 2017; Aubertheau et al.,
2016). Recent Irish research has also noted the potential contamination of waters used
for recreational use by antibiotic-resistant bacteria, or so-called ‘superbugs’ (Morris et al.,
2024). The question that needs to be asked is: Should there be more regular monitoring
of emerging parameters as well as the standard indicator parameters in order to fully
understand the health risks of wild swimming?

5.2 Monitoring and Regulation of Bathing Waters

Local authorities and Uisce Eireann in Ireland are responsible for managing and
monitoring identified bathing waters. discharges or oil spills. The frequency of routine
sampling in a bathing area depends on the resources of the specific local authority and
the population being served in a particular bathing area. With over 7,500 km of coastline,
assessing the quality of coastal water in Ireland is a challenging task (EPA, 2023b; EU,
2023). Remote areas where some wild swimming takes place may not be monitored at
all. From the map of bathing waters monitoring, monitoring sites can be coastal, marinas
or lake habitats.

5.3 Sampling Protocols and Bathing Water

Water monitoring protocols involve a number of steps including: sampling; analysis in the
field, which involves visual observations and measuring parameters such as temperature
and dissolved oxygen; storage of samples; transportation of samples to the laboratory;
laboratory analysis; results evaluation and the documentation of the results (Bartram &
Ress, 1999). As such, it is perhaps no surprise that harmonisation of sampling protocols
both within a country and internationally is a challenge (Ritabrata, 2019).

Sampling protocols require samples to be taken 30 cm below the water’s surface and in
water that is at least one metre deep (EU, 2006). Deviations in the monitoring programme
can occur within different local authorises in Ireland in areas such as the time of sampling
and its correlation with the time of high tide (Obir-Danso et al., 1999). There can be
inconsistencies in the depth of sampling due to the sampler walking outwards from the
shore and taking samples with a long pole. In some European countries, samples may
be taken from small boats. Such methods can introduce significant discrepancies in the
sampling depth when compared to the shore-based sampling pole method. However, as
the US EPA (2000) notes, it is important for the sampler to ensure a consistent sampling
depth. Such inconsistencies in methods are largely unknown by the general swimming
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public and yet can lead to vastly differing results such as false positive and false negative
recordings.

Other issues exist concerning Ireland’s water sampling protocols. Local authorities in
Ireland are required to take samples at least once a month. However, although some may
take more samples, the actual number taken depends on the resources available, such
as the number of samplers and laboratory analysts in each local authority. As such there
is no real-time monitoring of bathing water quality in Ireland, and the time lag involved
between contamination and the release of water quality check results can be extensive.
Regular swimmers may be aware of the dangers of swimming after a major rain event, but
newer wild swimmers and occasional swimmers may not be as well-informed and may
therefore be at increased risk. Guiding information for the general public may be further
compromised as the latest revision of the BWD states that assessments of water quality
are based on testing results over the previous four years, rather than just assessing the
quality of the water on the past season’s information, or the information from the most
recent sample analysed (Ritabrata, 2019). Such general indicators may be misleading in
the short term.

5.4 Waste Treatment and Limitations

In general, conventional wastewater treatment consists of a combination of physical,
chemical, and biological processes and operations to remove insoluble particles and
soluble contaminants from effluents (Treacy, 2015; EU, 2023). Due to cost and lack of
space around water treatment facilities, tertiary treatment is not always available at
wastewater treatment plants. Tertiary UV treatment can be available in certain areas
where there is a large loading capacity to the treatment plant and where the discharge
can affect the bathing area where a large population reside. This treatment can also be
utilised where food products namely mussels and shellfish are being aqua-farmed in the
vicinity of the discharge waters.
It is interesting to note the EPA Ireland website states:

In 2023 most of Ireland’s wastewater was treated at plants designed to provide
secondary treatment (58.6%) or secondary treatment with nutrient removal (39.6%).

The remainder was either conveyed to plants that provide a more basic form of treatment,
known as primary treatment (0.9%) or was collected at areas that have no treatment
plant and discharged directly into the water environment without any treatment
(0.9%)’. (EPA 2024b)

Tertiary treatment prevents eutrophication of the receiving waters and prevent large
residuals of bacteria and other pathogens in the discharge waters. Treatment across the
calendar yearisrequired in areas that have a food product such as a shellfish harbour (Irish
Statute Book, 2006). However, in most bathing areas UV light treatment is only utilised
during the relatively short bathing season from June to mid-September. As noted above,
this seasonal approach is now an increasingly deficient given the increased numbers of
wild swimmers and the temporal extension in swimming throughout the year.



76 Eyes Wide Shut: Assessments of Outdoor/Coastal Swimming Water Quality in Ireland

5.5 Microclimatic Impacts on Water Quality

The microclimatic conditions of a region, such as temperature, light flux, humidity, wind
speed and turbulence, dew, heat balance, evaporation rates, and heavy rainwater events
can also affect water quality. The microclimate of the region can impact parameters such
as turbidity and sediment gradients, which in turn can influence bacteria growth. The
UV intensity flux can also vary within a microclimate, and this can impact the ability of
UV light to diminish bacterial counts. Tidal strength and spring tides are affected by the
microclimate weather at a particular location. All these factors reduce the accuracy of
testing, particularly when it is a variable of intermittent nature.

5.6 Climate Change Impacts on Water Quality & Other
Dangers

Climate change consequences on water systems can include extreme weather events
such as drought, heavy rainfall events, and flooding. Heavy precipitation can deteriorate
bathing water quality (Ordulj et al., 2022). Other impacts include sediment runoff and
changes in temperature gradients. In coastal areas such as beaches, heavy rainfall can
lead to wastewater overflows or run-off from both urban and agricultural lands. Higher
sediment loads can lead to a temporary deterioration of bathing water quality. Such
sediments can accumulate bacteria, viruses, and chemicals (Wyness et al., 2019). Species
movement gradients due to temperature gradients and climate change, such as jellyfish
species, can also be of concern (Ecowatch, 2021).

6.0 Discussion

Wild swimming has grown dramatically in recent years, particularly since the COVID-19
pandemic. At the same time, although there have been improvements in water quality,
many areas continue to discharge untreated sewage into water systems. A lack of public
awareness of the risks related to bathing areas that are not being monitored must be
highlighted, as should the limitations of current monitoring (Farrell et al., 2021; Oliver
& McDougall, 2023). Irish health information systems are poorly developed and are
effectively unable to monitor most potential impacts of adverse bathing water quality.
Water quality can be difficult to monitor adequately and regulate given the complex
interplay between human pollution, pollution caused by birds and animals, the impacts
of climate change, tidal impacts, temperature gradients and thermoclines, sediment and
soil erosion, and extreme precipitation and flooding events. The challenge of Ireland’s
increasing population and its impacts on water quality, the sustainability of our water
systems, our waste management practices, and the changing nature of discharges also
need to be continuously evaluated. The impacts of climate change on water quality and
bathing water quality also need consideration in the long run.

All water ecosystems require strong monitoring and assessment of the stresses on
water quality (EEA, 2023). However, bathing water monitoring in Ireland can be regular,
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intermittent, sporadic, or non-existent, as well as highly inconsistent. Harmonisation of
protocols for bathing water sampling needs to be addressed, as does the issue of resourcing
of local authorities to facilitate increased monitoring. Murray (2022) has explored
the importance of promoting year-round monitoring of bathing waters. Real-time
monitoring is absent, and measures of bathing water quality can be highly misleading.
Routine assessments should be considered for an increasing range of potential threats,
including viruses, bacteria, metals, toxic pollutants, and veterinary, pharmaceutical, and
recreational drugs (Wu, 2020; Holcomb & Stewart, 2020). Current practice in Ireland not
only restricts bathing water quality assessments to the summer season but UV treatment
of sewage discharges as well. Tertiary treatment of sewage discharge, especially UV light
treatment, throughout the year is important, not just during the traditional summer
bathing season (Grennan, 2023). This challenge was highlighted in the media during the
2024 Olympic Games in France in terms of the quality of the River Seine during the open-
water swimming events (Eurosport, 2024).

Increased monitoring is required. The potential of wild swimmers to engage in citizen
science to assist in pollution monitoring should be considered in the future (Fraisl et al.,
2022). This could involve for example the use of a developed app that could be used by
wild swimmers to log observations of water quality such as colour at the site linked with a
register of complaints and even the use of basic sensors by swimmers to access the quality
of the water. Satellite images to assess water quality are also currently underutilised
(Copernicus, 2023). Investigations into the potential use of real-time sensors and
artificial intelligence to better understand and evaluate water quality are opportunities
for future exploration. Innovative technologies such as EOMAP include maps of water
turbidity caused by particles and sediments in the water; diatoms and chlorophyll levels
should be integrated more in bathing water monitoring (ESA, 2023). These technologies,
currently deployed by the European Space Agency, are vital in understanding the loading
values of sediment plumes from dredging, dumping activities, and sediment run-off
due to weather events (ESA, 2023; Richards et al., 2023). To support the increase and
expansion across the year in wild swimming in coastal waters, which has been embraced
by the Irish public, new technologies, more regular monitoring, and communication of
results must be introduced to preserve the health benefits of swimming for all.

In summary, it is important to mention some focused research activity needs arising
from this Commentary:

Using qualitative and quantitative analysis to address the challenges in the growth of

coastal swimming and other open water swimming, such as inland rivers and lakes,

and the dangers of water pollution;

Research the present narrow scientific basis for assessing the water quality in regulated

bathing areas;

Research the potential of integrating citizen science, satellite imagery, and Al

technologies to understand water quality and pollution;

Investigate necessary policy developments around restricted swimming in areas that

currently and historically have not undergone monitoring;
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Investigate and deploy the use of cheap indicator sensors such as turbidity for

understanding microbial water quality;

Design a public awareness program on advice to minimise swimming in non-regulated

areas to reduce the risk of health issues.
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