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Abstract. Globalization of tourism in the last decade has been one of the
most fast expanding and profitable economic sector in many countries.
Inevitably, the recreational use of coastal waters has increased dramatically
all over the world. In 2018 there were a record of 1.4 billion international
tourist arrivals, and tourists provided 1.7 trillion (US$) to the GDP of numerous
countries. Since the 1970s, all countries initiated health and safety rules for
coastal bathing waters. The European Union was among the first to establish
rules to safeguard public health guidelines and safe bathing coastal waters.
The revised Bathing Water Directive (BWD) of 2006 updated and simplified
these rules, requiring Members States to monitor and assess the bathing
water for at least two parameters of (faecal) bacteria. National health and
environmental authorities must inform the public about bathing water quality
and beach management, through the so-called bathing water profiles.
For the 21st century, harmonized international and national coastal waters
health and safety rules were essential in light of the booming tourist industry.
The WHO has set stringent standards over a list of pathogenic
microorganisms posing potential health threats to people with frequent coastal
water exposure and has establish guidelines for efficient detection procedures
of pathogens. Health officials have adequate evidence from epidemiological
studies and quantitative microbial risk assessments (QMRAs) of infection risk
to bathers from polluted recreational water use. Most epidemiological studies
showed a generally elevated risk of gastrointestinal illness in bathers
compared to non-bathers swimming in polluted coastal waters. The review
collected scientific studies, reports and documents on the state of water
quality of bathing recreational resorts in various European countries.
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Introduction: Global recreational bathing water quality
Health experts in the World Health Organization (WHO) and other
national environmental organizations (Environmental Protection Agency, USA,
European Environment Agency, Environment Agency, England, German
Environment Agency, Umweltbundesamt, etc) for many decades have been
concerned with health aspects and the quality of global water resources, in
particular bathing waters (or recreational waters) in the coastal areas
worldwide and holiday resorts.1-3
In 1994, following discussions between the WHO Regional Office for
Europe and WHO Headquarters, it was agreed to initiate development of
Guidelines concerning recreational use of the water environment. Guidelines
of this type are primarily a consensus view amongst experts on the risks to
health represented by various media and activities and are based on critical
review of the available evidence. The Guidelines for Safe Recreational Water
Environments were released as drafts in 2 volumes (coastal and fresh waters,
swimming pools, spas and similar recreational-water environments).4,5
In light of limitations in approaches to both regulation and monitoring of
the faecal pollution of recreational waters, an expert consultation cosponsored by the US Environment Protection Agency (EPA) was called in
1999. The meeting lead to the preparation of the ―Annapolis Protocol‖. The
protocol looked towards an improved approach for control of recreational
water environments that better reflected health risk and provided enhanced
scope for effective management intervention.6
In the last decades the globalization of tourism has been one of the
most fast expanding and profitable economic sector in many countries. The
recreational use of coastal waters has increased dramatically in recent
decades all over the world. In 2018, global travel and tourism contributed 8.8
trillion (US$) to the world economy. The travel and tourism sector contributed
320 million jobs, representing 10% of all jobs globally. Tourism in 2018, grew
faster than the global economy (3.9% versus 3.2% for global GDP) and
generated 10.4% of all global economic activity. [World Travel and Tourism
Council, https://news.gtp.gr/2019/02/28/travel-tourism-contributed-8-8-trillionglobal-economy-2018/].
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Every year, countries are competing as to the numbers of clean
beaches in their territory and the best quality beaches in coastal areas. When
the holiday seasons in Europe start in January every year, newspapers
publish articles with the best beaches in European resorts and islands.

Figure 1. Europe‘s best 50 beaches. Sunday Times 8.1.2017
[https://www.thetimes.co.uk/article/europes-50-best-beaches-7ztds087p
].
Europe receives every year more than 50% of global tourist arrivals for
summer holidays (approx. 742 millions).
According to the United Nations World Tourism Organization (UNTWO)
in 2018 there were a record of 1.4 billion international tourist arrivals, a rise of
6% over 2017, and tourists provided 1.7 trillion (US$) to the world economy
(+4% from 2017). The UNWTO estimated that the international tourst arrivals
to the Mediterranean coast was 270 million in 2010 and was expected to
increase to 346 million per year in 2020 (coronavirus pandemic might
decrease substantially these predictions). In 2018, the top destinations of
tourists in European countries were: France (90 million), Spain (82), Italy (62),
Turkey (45), Germny (39), UK (36), Austria (31), Greece (30), Portugal (23).
In 2019 European countries (including Eastern Europe and Russia) witnessed
742 million tourist arrivals.7
The large increase of annual tourist arrivals in all corners of the world
inevitably affected the quality of recreational coastal waters. Also, swimming
pools and other recreational water facilities offer opportunities for enjoyment
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and health promotion, but they also may involve health risks, despite the fact
that better management and modern technologies for water treatment and
quality monitoring (e.g. real-time protocols for detecting bacteria), have made
such facilities safer.7,8

Figure 2. According to the UNWTO, approximately, 1.5 billion international
tourist arrivals were recorded in 2019. Globally this was a +4 % increase on
the previous year, confirming tourism as a leading and resilient economic
sector. The United Nations World Tourism Organization (UNWTO) has
released its updated assessment of the likely impact of the COVID-19 on
international tourism. The UNWTO expects that travel restrictions across
the world because of COVID-19 will reduce tourist arrivals in holiday resorts
by more than 30% in 2020 when compared with 2019 figures.
Several

communicable

diseases:

cryptosporidiosis,

giardiasis,

leptospirosis, legionellosis, bacterial and viral gastroenteritis, are commonly
associated with bathing in recreational waters. 9,10 According to field study
surveys in different countries, the rate of diarrhoeal illness among swimmers
ranges from 3 to 8%.11,12 Another very important health problem are the
numerous accidents among bathers in recreational waters. Drowning is the
3rd leading cause of unintentional injury death worldwide, accounting for 7%
of all injury-related deaths. The WHO estimated that there are 320,000 annual
drowning

deaths

worldwide.

[World

Health

Organization,

Drowning,

3.02.2020, https://www.who.int/news-room/fact-sheets/detail/drowning ].
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Countries with large ereas of recreational water areas are organizing
public first health facilities for preventing injuries, drownings, toxic effects of
chemical contaminants and outbreaks of waterborne diseases in people who
swim in recreational waters. Swimming pools and spas are used by millions of
people seeking recreation, rehabilitation, wellness and other health benefits. It
is estimated that there are more than 10 million residential and 309,000 public
swimming pools in the USA. According to the European Union of Swimming
Pool and Spa Associations, there are 5.7 million pools in Europe (2011).
There are 42,000 swimming pools in the UK and 1, 860,000 in France.
[http://www.city-data.com/forum/europe/2633823-how-common-swimmingpools-your-country.html ].
Non-faecal human shedding (e.g., from mucus, saliva, skin) in the
swimming pool, spa or similar recreational-water environments is a source of
potential non-enteric pathogenic organisms. Infected users can directly
contaminate pool or spa waters and the surfaces of objects or materials at a
facility with sufficient numbers of primary pathogens (notably viruses or fungi),
which can consequently lead to skin infections in other patrons who come in
contact with the contaminated water or surfaces. Opportunistic pathogens
(notably bacteria) can also be shed from users and transmitted via
contaminated water in pools or spas. In addition, certain free-living aquatic
bacteria and amoebas can grow in pool or spa waters, in pool or spa
components or facilities (including heating, ventilation and air conditioning
[HVAC] systems) or on other wet surfaces within the facility to a point at which
some of them (opportunistic pathogens) may cause a variety of respiratory,
dermal or central nervous system infections or diseases.13

Marine-based tourism: sanitary quality of coastal bathing
waters with potential microbial contamination
Environmental quality criteria for coastal waters are based on two
major considerations: Human health (illness directly related to the ingestion of
water or to contact with water) and the maintenance of biodiversity and of the
physical and chemical characteristics of the coastal waters on behalf of
various actual and potential uses.
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For the 21st century, international safety standards or harmonized
national coastal health and safety laws are essential in light of the booming
tourist industry. From a global health perspective, water facilities must be
made safe not just for resident populations, but also for travellers. The
absence of an international regulatory framework for pool and spa safety and
the presence of incomplete national regulations in many countries put local
populations and visitors at risk. Appropriate water sanitation and safety
measures are not the only priorities, however. Water is a scarce commodity
and it has to be preserved unpolluted for recreational uses. The conservation
of this most precious resource and its rational use in recreation calls for
advanced water management in the context of sustainable development.
Marine-based tourism has raised increasing concerns over the sanitary quality
of coastal waters with potential microbial contamination.
The WHO has set stringent standards over a list of pathogenic
microorganisms posing potential threats to people with frequent coastal water
exposure and has asked for efficient detection procedures for pathogen facile
identification. Inspection surveys for marine pathogens in bathing beaches
has reinforced the development of a rapid identification procedures.14

Figure 3. Many beaches in tourist destinations are polluted from sewage
water, with high levels of bacteria, viruses, and parasites, including giardia,
the highest-reported intestinal parasite. Health risks from these fecal-related
organic contaminants include stomach flu, respiratory infection, skin infection,
and diarrhea and vomiting, especially in children and the elderly.
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Recreational use of surface seawaters, beaches in coastal areas,
lakes, rivers and the deep ocean remains immensely popular all over the
world and attract million of tourists every year in all continents. While some
pollutants in the water are easily identifiable and avoidable, such as plastic
and solid waste, unseen chemical pollutants (from agriculture runoffs,
industrial waste effluents, municipal waste water facilities) and microbial
threats continue to pose serious risk to recreational water users health.

Infectious diseases caused by swimming in recreational
coastal waters
Swimming

in

polluted

beaches

and

coastal

waters

exposes

recreational users to infectious diseases caused by microorganisms
(pathogens, such as bacteria, viruses, and protozoa) which are associated
with a range of enteric and non-enteric illnesses. Enteric simply means
residing in the human intestines, and the most common recreational water
illness (RWI) is acute gastrointestinal illness (AGI) with symptoms such as
nausea, vomiting, diarrhea, stomach ache, and fever. In addition to
gastrointestinal diseases, bacterial exposure can cause salmonellosis and
cholera, viruses can cause respiratory infections and hepatitis, and
protozoans can cause dysentery, cryptosporidiosis, and giardiasis. In the last
decade, 40% of the world's population lives within 100 kilometers of the
coastal areas. As population density and economic activity in the coastal zone
increases, environmental pollution and pressures on coastal ecosystems
increase. The consequences are that urban and industrial wastewater is
disposed directly or indirectly into coastal waters. On a global scale, coastal
development is twice that of inland sites, with ∼90% of the generated
wastewater being released untreated into marine waters. 15
In the United Kingdom (UK), studies of marine recreational waters
began in the 1970s. The European Economic Directive ―Quality of Bathing
Water‖ (76/160/EEC) required that cultivatable viruses be absent in 10 liters of
water (<1 PFU/10 liters), [plaqueforming units per liter (PFU/l)]. At that time in
Europe (unlike the United States), no mandate for wastewater treatment
existed and untreated wastewater was discharged directly to the marine
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environment through outfalls. The approach to protect public health was to
monitor the water of bathing beaches in order to identify impact. At beaches
associated with sewage outfalls, viruses were detected at levels between 1
and 520 PFU/10 liters. Infectious Illnesses were observed in adults and
children using beaches where human viruses were detected. Documented
outbreaks of diseases in marine waters are rare; however, numerous
epidemiological studies have found swimmers to be at increased risk of
disease after swimming at polluted beaches. 16, 17

Figure 4. Epidemiological studies in many developed countries estimated
that recreational water activities are related to million illnesses each year,
with swimming as one of the primary catalysts of water-borne respiratory,
ear and skin infections. Pathogens found in coastal waters, pools and
lakes can lead to serious sickness, including gastrointestinal illnesses.

What are the dangers of swimmers in polluted waters? A study in Hong
Kong estimated that beach swimmers were five times more likely to develop
gastroenteritis than nonswimmers, with no less than 400,000 illnesses
attributed to exposure to polluted beach water in 1990.18 Based on
epidemiological studies in the 1990s, the U.S. Environmental Protection
Agency (EPA) recommended the use of frequnt sampling of enterococci for
monitoring the safety of marine bathing waters. Although epidemiological
recreational water studies support the enterococcal standard, many states
continue to rely on the coliform standard.19
Swimming in polluted water exposes recreational users to these
disease causing microorganisms, called pathogens, which are associated with
a range of enteric and non-enteric illnesses. Enteric simply means residing in
the human intestines, and the most common recreational water illness (RWI)
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is acute gastrointestinal illness (AGI). AGI symptoms include: nausea,
vomiting, diarrhea, stomachache, and fever. Many different types of
pathogens in polluted water (such as bacteria, viruses, and protozoa) can
cause

AGI

and

other

serious

infectious

diseases.

In

addition

to

gastrointestinal illness, bacterial exposure can cause salmonellosis and
cholera, viruses can cause respiratory infections and hepatitis, and
protozoans can cause dysentery, cryptosporidiosis, and giardiasis. A recent
review (2018) evaluated evidence from many studies on the increased risk of
acquiring illnesses from bathing in seawater, supporting the notion that
infections are acquired from bathing in coastal waters.20

Health risks of bathing in polluted recreational waters
In the last decade there are many research projects and scientific
evidence provided by epidemiological studies for quantitative microbial risk
assessments (QMRAs) of infection risk to bathers from polluted recreational
water use. A recent review (2015) collected numerous epidemiological studies
that show a generally elevated risk of gastrointestinal illness in bathers
compared to non-bathers but often no clear association with water quality as
measured by faecal indicator bacteria; this is especially true where study sites
are impacted by non-point source pollution. Nonpoint source pollution can
include: Excess fertilizers, herbicides and insecticides from agricultural lands
and residential areas. Oil, grease and toxic chemicals from urban runoff and
energy production. Sediment from improperly managed construction sites,
crop and forest lands, and eroding streambanks.21
It has been proved that recreational water users can be exposed to a
range of disease-causing microorganisms, including those naturally present in
water, but most of the infectious agents of concern in recreational water are
the result of faecal pollution from sewage, surface runoff, domestic animals,
and wildlife. Surveillance data (2009-2010) from the USA showed that there
were 24 recreational water infection disease outbreaks associated with the
use of natural waters, although 11 of these were attributed to cyanobacterial
toxins. Microbial agents implicated included Campylobacter jejuni, E. coli
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O157:H7, Shigella sonnei, Cryptosporidium spp., Giardia

intestinalis,

norovirus, and avian schistosomes, with the largest outbreak due to
norovirus.22
Outbreak data have also shown that attack rates can be high, with two
United Kingdom (UK) outbreaks, relating to swimming events reporting attack
rates between 31 % (River Thames) and 85 % (Strathclyde Loch).23,24
Health and safety issues of recreational waters goes back over 60
years with studies in the USA and UK, concerning infectious contamination in
bathing waters and gastroenteritis among bathers.25,26
In the last decades more sophisticated studies have been conducted,
exploring different indicators of faecal pollution, different water uses, and
different environmental waters, designed to limit health risks from recreational
water exposures, new guidelines and health standards. Water quality in these
studies was quantified for a range of indicators using both culture and
molecular methods.27-29

Figure 5. Escherichia coli bacteria. E. coli is a gram-negative motile
bacterium which lives in the intestines as a part of its normal microflora.
However, some strains can cause diarrheal infections and infections outside
of the intestine. It has revealed the presence of disease-causing E. coli in
recreational waters, including from beaches rated excellent under EU criteria.
New research to be presented in the European Congress on Clinical
Microbiology and Infectious Diseases (ECCMID) (2020) has revealed the
presence of disease-causing Escherichia coli in recreational waters, including
from beaches rated excellent under EU criteria. The study was led by Prof.
Dearbháile Morris and Dr. Louise O'Connor at the School of Medicine,
National University of Ireland Galway, Ireland. E. coli are part of the normal
gut flora of humans and animals, but not all E. coli are exactly the same.
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Some E. coli can produce toxins that can cause serious infection in humans.
Shiga –toxigenic E. coli (STEC) are pathogenic E. coli that can cause severe
intestinal infection and potentially renal failure and death. Ireland has had the
highest incidence rate for human infection with STEC among EU member
states for many years, reporting 10 times the EU average in 2017. It is worth
noting that all of the bathing waters tested was designated as of good or
excellent quality based on current EU bathing water quality monitoring criteria.
Bathing water quality is assessed based on estimating the total number of E.
coli in a 100ml sample over a defined time-period (May to September).30
In the last decade health risks (gastrointestinal illness) from exposure
to bathing recreational waters is estimated using quantitative microbial risk
assessment (QMRA). Microbial source tracking results had identified
Escherichia coli (E. coli) contributors to the waterbody as human and
unidentified (10%), cattle and domestic animals (25%), and wildlife (65%) in a
rural watershed. The illness risks associated with ingestion during recreation
were calculated by assigning reference pathogens for each contributing
source and using pathogen dose–response relationships.31
In a recent study (2019) scientists analysed the current public
understanding of the Bathing Water Directive (BWD) of the European Union
(2006/7/EC) classifications. They recognised that the public has limited
understanding of the terms of exposure to bathing waters risk and public
health. There is a need for more disseminating information to the public
beach-users to make more informed decisions about using bathing waters.
The study used two UK designated bathing waters (case studies), and
questionnaires were deployed to beach-users. The bathing waters had
different classification histories and both had electronic signage in operation
for communicating daily water quality predictions. The majority of respondents
did not recognise the standardised EU bathing water quality classification
signs, and were unaware of information boards or the electronic signs
predicting the water quality on that particular day. In general, respondents
perceived the bathing water at their respective beach to be either ‗good‘ or
‗sufficient‘, which were also the lowest classifications of water quality they
would be willing to accept for bathing.32
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Quality of European recreational bathing water sites
The 2019 report by European Environment Agency (EEA) for bathing
water sites in European countries. Out of 22,295 bathing sites in Europe 85%
were of excellent quality. The maximum ―excellent quality‖ was recorded in 5
EU countries, 95 % or more, of bathing waters were of excellent quality:
Cyprus, Austria, Malta, Greece, and Croatia. Additionally in Greece, Latvia,
Lithuania, Luxembourg, Romania and Slovenia, all assessed bathing water
sites were of at least sufficient quality. One of the main requirements of the
Directive is to ensure that most beaches were at least of 'sufficient' quality by
2015. In 2019, this minimum quality standard was met by 95 % of all EU
bathing water sites. [EEA, 2019, Copenhagen, https://www.eea.europa.eu/
publications/european-bathing-water-quality-in-2019 ].

Figure 6. The quality of bathing waters in Europe remains high according to a
study by the EU Environment Agency 95% percent of the sites monitored in
2019. The EEA measured contamination levels to more than 22 thousand
bathing sites in Europe and found that 85% had excellent water quality.
[8.6.2020]. The report showed that in 5 nations — Cyprus, Austria, Malta,
Greece, and Croatia, had at least 95% of bathing waters excellent quality.
[EEA,
Copenhagen,
https://www.eea.europa.eu/themes/water/interactive
bathing/state-of-bathing-waters].
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Out of 22,295 bathing sites in Europe in 2019, 85% were of excellent
quality. In 5 countries, 95 % or more, of bathing waters were of excellent
quality: Cyprus, Austria, Malta, Greece, and Croatia. Additionally in Greece,
Latvia, Lithuania, Luxembourg, Romania and Slovenia, all assessed bathing
water sites were of at least sufficient quality. One of the main requirements of
the Directive is to ensure that all bathing water sites were at least of 'sufficient'
quality by 2015. In 2019, 294 or 1.3 % of bathing water sites in the EU were of
poor quality.
During the 2019 bathing season, European countries managed their
bathing waters according to the provisions set out in the Bathing Water
Directive. Before the start of the bathing season, they identified national
bathing water sites, defined the length of the bathing season for each site and
established monitoring calendars in accordance with the Directive. During the
bathing season, local and national authorities took bathing water samples and
analysed them for the types of bacteria (E. coli and intestinal enterococci)
that indicate pollution from sewage and livestock breeding.
For the last 15 years the quality of Europe's bathing water remains in
good state with health and safety indicators in the gighest state. The 2019
European bathing water quality assessment showed that 85% of swimming
sites across coastal Europe met the European Union's highest and most
stringent ‗excellent' quality standards. The results are published every year by
the EEA. Also, the European Commission gives a good indication where
swimmers can find the best quality bathing waters. However, due to the
coronavirus outbreak (March 2020) and restrictive measures put in place
across Europe, members of the public are advised to seek updated
information from local and national authorities and beach operators about
safety

measures

at

bathing

sites.

[European

Commission,

https://ec.europa.eu/commission/presscorner/detail/en/ip_20_999].
A growing number of bathing sites monitored in the 28 member states
met excellent quality standards under EU rules. Most Europeans enjoy
excellent bathing-water quality, but more work is needed to achieve even
healthier seas, lakes and rivers. The EEA, which measured both coastal and
inland waters, has been keeping track of the spots monitored by local
municipalities since 1976 and adopted new European legislation in 2006.
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More than 20 thousand bathing areas in Europe were defined on a scale from
poor to excellent, based on the bacteria detected that pose a risk to human
health. The major sources of pollution are sewage and water drainage from
farmland. Such pollution increases during heavy rains and floods as sewage
overflow and polluted drain water is washed into rivers and seas.

Figure 7. European Environment Agency (EEA, Copenhagen). Water quality
on Europe‘s beaches has steadily improved in recent years, with the vast
majority boasting excellent quality, according to the European Environment
Agency (EEA). Among 22,295 bathing spots studied last year, 85% had
―excellent‖ water quality, the report published by the EEA on June 8 2020.
[https://www.ednh.news/europes-beaches-steadily-getting-cleaner/ ].
According to the EEA report, four countries have more than 95 percent
of bathing sites with excellent water quality: Cyprus (99 %), Malta (99 %),
Austria (97 %) and Greece (97 %). All reported bathing water sites in Cyprus,
Greece, Latvia, Luxembourg, Malta, Romania and Slovenia were of at least
sufficient quality in 2018. The countries with the highest percentage of poor
quality bathing-water sites are Albania, the Netherlands and the UK, while
Spain leads as for the highest number of poor quality bathing sites in 2018,
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followed by France and Italy. In comparison with 2017, however, the number
of poor quality bathing sites in 2018 in France decreased (from 80 to 54), but
increased in Italy (from 79 to 89) and Spain (from 38 to 50). The tourists can
be assured that it is safe to go out swimming in the majority of European
bathing sites and over the years there has been an improvement, while
member states have been closing down sites that they can‘t ensure they‘re
safe. Another important aspect is that European member states have become
more experienced to provide information to the public. The proportion of
bathing sites meeting the most stringent ‗excellent‘ quality standards rose to
85% in 2018. Moreover, the proportion of bathing sites rated as having poor
water quality decreased slightly from 1.4% in 2017 to 1.3% in 2018.33

Ratings of bathing water quality in the European Union
A typical bathing water quality scheme follows the rules of Bathing
Water Directive (BWD, 2006). The European Union formulated the
classification of water quality at designated bathing water sites. In some
countries with devolved authoriities in differenrt states (like the UK) the
assessment is performed every year by 4 agencies of the UK states, the
Environment Agency (England), the SERA (Scottish Environment Protection
Agency, Scotland), the NRW (Natural Resources Wales, Wales) and DAERA
(Department of Agriculture, Environment & Rural Affairs, Northern Ireland).
Every year from May to September, weekly assessment measurements are
performed for bathing water quality, and at a number of sites daily pollution
risk forecasts are issued. Annual ratings classify each site as excellent, good,
sufficient or poor based on measurements taken over a period of up to four
years. The number os samples are up to 20 at each designated bathing
waters during the bathing water season.
a.

excellent : the highest cleanest seas,

b.

good: generally good water quality,

c.

sufficient: the water meets minimum standards,

d.

poor : the water has not met the new minimum standards.
For these beaches work is planned to improve bathing water‘s quality by

reducing external pollution. If water is classified as poor, then a sign advising
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against bathing has to be displayed.The use of standardised symbols for the
four classes, which all countries in the EU have to use at bathing waters
across Europe.
Bathing waters in beaches can change water quality over the course of
one day. The quality tests are for bacteria (thata are most contagious to
health): Escherichia coli or E. coli (EC) and Intestinal enterococci (IE). When
more of these bacteria are present in bathing water there are greater risks to
bathers' health. The standards used in European countries and in the UK are
specified in the Bathing Water Directive and are based on WHO research
which recorded the incidence of gastrointestinal disease (stomach upsets) in
people bathing in waters of differing bacterial concentrations. [1976 Bathing
Water Directive (1976/60/EEC) for EU member states. It was replaced by the
2006 Bathing Waters Directive (2006/60/EC)].
The ‗new‘ BWD (2006/7/EC) entered into force on 24 March 2006. Until
the 2011 bathing season, EU Member States were free to report under either
the old or new BWD. From the start of the 2012 bathing season, reporting
under the new Bathing Water Directive become mandatory. Despite the
success of the BWD, significant problems remain in its implementation by
Member States.
Beyond the 1976 BWD, the new Directive ensures timely information of
the public during the bathing season, with an obligation for Member States to
disseminate actively and promptly information on bathing water quality. In
particular, notices banning or advising against bathing should be rapidly and
easily identifiable. The Commission adopted on the 27 May 2011 a decision
establishing a symbol for information to the public on bathing water
classification and any bathing prohibition. Each year, the Europeanm
Commission and the European Environment Agency (EEA) publish on-line a
European bathing water quality assessment as well as the Reports on
individual Member States, based on the information provided by the Member
States. [European Commission, Environment, Bathing Water Directive,
https://ec.europa.eu/ environment/water/water-bathing/summary.html].
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Figure 9. Sampling can test quality of the bathing water. Each sample can
indicate whether there is faecal matter in the water. Normally, the bacteria
tested are a. Escherichia coli or E. coli (EC) and b. intestinal enterococci (IE).
Bathing waters in beaches can change water quality over the course of one
day. The quality tests are for bacteria (thata are most contagious to health):
Escherichia coli or E. coli (EC) and Intestinal enterococci (IE).
The standards used are specified in the Bathing Water Directive and
are based on WHO research which recorded the incidence of gastrointestinal
disease (stomach upsets) in people bathing in waters of differing bacterial
concentrations. According to the rules these water quality warnings must be
shown on the main map of the area. on the home page, profile pages for
individual bathing waters, and the compare bathing waters page. They are
indicated by a warning circle icon.
Heavy rain or tides washing pollution into the water that flows into a
bathing water from the surrounding catchment. On rare occasions pollution
incidents can occur which may affect water quality. If a pollution incident
occurs that may affect bathing water quality we will issue advice against
bathing. We consider whether the samples counted towards a site‘s
classification should be suspended during these incidents, in which case the
incident is known as an abnormal situation. [Environment Agency (UK).
Bathing Water

Quality

[https://environment.data.gov.uk/bwq/profiles/help-

understanding-data.html ].

17

The Blue Flag, an international award scheme indicating a
safe beach
The Blue Flag Program is a world-renowned eco-label trusted by
millions around the globe and is operated under the auspices of the
Foundation for Environmental Education, (headquartered in Copenhagen,
Denmark). In order for a swimming beach to qualify for this prestigious award,
a series of stringent environmental, educational, safety-related and access
related criteria must be met and maintained. The Blue Flag is a trademark
owned by FEE which is a not-for-profit non-governmental organisation
consisting of 65 organisations in 60 member countries. 1987 during the
"European Year of the Environment", the European Commission was
presented by the FEE with the concept of the Blue Flag and it was agreed to
launch the Blue Flag Programme as one of several environmental activities. In
1992 the Blue Flag Programme started using the guideline values in the EEC
Bathing Water Directive as imperative criteria in all participating countries.
Swimming beaches, marinas, boats are awarded the right to display
the Blue Flag, because they satisfied the FEE with a number of stringent
criteria. The owners of these facilities are responsible to ensure continued
compliance with these criteria and the FEE carry out checks of bathing sites
(with the help of jury members) from time to time. In 2016, Blue Flag extended
its programme to boat-based tourism activities (whale watching, bird
watching, cage diving etc.), recreational fishing, diving, etc.

Figure 8. Blue Flag is an international award scheme indicating a safe beach
with good water quality for bathing. Greece was ranked second (after Cyprus)
out of 47 countries in the annual ‗Blue Flag‘ awards, being awarded blue flags
for 497 beaches, 14 marinas and 6 tourist boats.
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Figure 9. The Blue Flag Programme represents a commitment to the coastal
environment, water quality, safety and profound commitment to both people
and the environment. Central to the ideals of the Blue Flag programme is the
aim of connecting the public with their surroundings and encouraging them to
learn more about their environment. In 2015 over 4,154 beaches and marinas
globally were awarded the Blue Flag quality.

Figure 10. Greece has ranked second in the world for the Blue Flag quality
award list of beaches, marinas and sustainable tourism boats. With 497
award-winning beaches, 14 marinas and 6 sustainable tourism boats, Greece
second place after Spain).Greece among 47 countries.
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It should be noted that this year, amongst all the countries participating
in the program, Greece made up 13% of the total number of beaches
awarded

by the

program this year.

[Greek City Times,

Beaches,

https://greekcitytimes.com/2020/05/22/greeces-beaches-rank-second-in-theworld-with-most-blue-flags-2020/ ].

Sources of bathing water pollution and safety threats
Bathing water quality in Europe has improved markedly over the last
decades. Systematic monitoring and management introduced under the
Bathing Water Directive, (EU, 2006) large investments in urban waste water
treatment plants and improvements in waste water networks have led to a
drastic reduction in pollutants released through untreated or partially treated
urban waste waters. Thanks to these continuous efforts, bathing is today
feasible in urbanised and formerly heavily-polluted surface waters. This
suggests how solid and well-implemented policies can make a difference.
[European Environment Agency, EEA, https://www.eea.europa.eu/themes/
water/europes-seas-and-coasts/assessments/state-of-bathingwater/european-bathing-water-quality-in-2019 ].

Figure 11. Beach litter and marine litter is a global concern, affecting all the
bathing and recreational areas of the world. Every year, millions of tons of
solid litter end up in seas and eventually in oceans worldwide, posing
environmental, economic, health and aesthetic problems. All countries have
concerted actions of litter collection and cleaning of beaches in the summer.
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The widestread pollution with solid litter of recreational bathing areas is
the result of poor practices of solid waste management, waste water
(including storm water) collection and treatment, lack of litter colelction
infrastructure and awareness of the public at large about the consequences of
their actions aggravate substantially the situation. The solution is to tackle the
litter problem at its source and use efficient collection practices of litter and
systematic recycling processes for glass, aluminium, plastic and paper litter. A
circular economy approach which puts the emphasis on preventing waste and
on recycling and reuse of materials and products in the first place, is the best
solution to the marine litter problem.

Solid waste and litter
Anthropogenic solid waste is widespread in most bathing beaches all
ove the world. Solid waste and litter can be wash up through rivers, and
spread to bays, estuaries, beaches and oceans eventually. It includes plastic
bags, bottles and cans, cigarette filters, bottle caps, various little plastics,
papers, etc. Any litter not recycled or properly thrown away can eventually
reach beaches when it is carried by the rain into sewers, storm drains, or
inland rivers and streams, and then can flow all the way to the ocean. Other
sources include touirists and bathers at the beach leaving behind their solid
waste materials. Most municipalities in beaches collect litter in a systematic
way to preserve the cleanliness. Also, beaches are littered with fishermen
losing or discarding fishing nets and lines, which eventually find their way in
the bottom of the sea and oceans.34-37

Plastic pollution and microplastics in beaches
A world without synthetic organic polymers (plastics), seems
unimaginable today, yet their large-scale production and use only dates back
to ~1950s. Global production of polymers (resins and fibers) increased
substantially to 380 Mt (million tones) in 2015. The rapid growth of plastics
production is due to the unique properties of the material (low cost, high
strength-to-weight ratio, easily shaped into a wide variety of forms,
impermeable to liquids, and highly resistant to physical and chemical
degradation) that have led to the substitution of traditional materials like glass,
metals, wood, natural fibres, and paper. Plastic packaging is the largest
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application by weight, but plastics are also used widely in the textile,
consumer goods, transport, and construction sectors.38
The proliferation of plastics use, especially single-use plastic, with
inadequate recycling and waste management, has resulted in widespread,
persistent plastics environmental pollution. It is estimated that around 6-10
million tones of plastic waste is generated every year, of which only 9% was
recycled, 12% incinerated and 80% accumulated in landfills, oceans or the
natural environment.39,40
Most of the plastic litter flow from land to the oceans, where it sinks.
Once at sea, much of the plastic litter remains in coastal waters. But once
caught up in ocean currents, it can be transported around the world. Sunlight,
wind, and wave action break down plastic waste into small particles, socalled microplastics, that are spread throughout the water column and have
been found in every corner of the globe.41,-43

Figure 12. Plastics represents more than 80% of solid litter in beaches. In
particular single-use plastic which can be found everywhere. Single use
plastics are often used in packaging, consumer products, cosmetics and
healthcare. Examples include: light-weight plastic bags, disposable utensils,
beverage containers, coffee capsules, wet wipes, and razor blades.
The micoplatic pollution of the oceans has been of great concern
among environmental scientists due to the effects in marine life and quality of
seawater. Quantitative analyses of microplastics in the oceans showed that it
has been vastly underestimated in the past. Scientists trawled waters off the
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coasts of the European seass and in the US and found high concentrations of
plastic particles using nets with a fine mesh size than when using coarser
ones usually used to filter microplastics. International studies showed that
microplastics have the potential to enter the marine food chain. Microplastic
pollution has contaminated the whole planet, from Arctic snow and mountain
soils to many rivers and the deepest oceans. Latest research has found
microplastics in greater quantities than ever before on the seabed and
suggested that hundreds of thousands of tonnes of microplastics could be
blowing from land areas by the ocean breeze every year.44,45

Stormwater and pollution of beaches
When rain water or snowmelt flows over land or impervious surfaces
like paved streets, parking lots, and building roof-tops, it picks up trash,
chemicals, sediment, and other pollutants such as gasoline, motor oil,
antifreeze, fertilizers, pesticides and pet waste. This polluted water flows
directly into storm drains, rivers, lakes, streams and the ocean.

Sanitary Sewer Overflows
Sanitary sewer systems are designed to collect and transport all
sewage that flows into them to a publicly owned treatment works. However,
occasional unintentional discharges of raw sewage from municipal sanitary
sewers occur in almost every system. These types of discharges are called
sanitary sewer overflows and have a variety of causes, including but not
limited to blockages, line breaks, sewer defects that allow storm water and
groundwater to overload the system, lapses in sewer system operation and
maintenance, power failures, inadequate sewer design and vandalism.

Discharges from ships and boats
Despite the international rules for commercial and recreational vessels,
trasport ships and boats, to collect and dispose their litter, thousand of tones
of solid and plastic litter is thrown every year in the seas. Incidental
discharges from all kinds of vessels are a source of pollution that can affect
recreational beaches. Such discharges include trash, fishing gear, ballast
water, and water from sinks and showers.
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Pollution of seawater and beaches from oil spills
Oil spills (crude and refined petroleum products) present the potential
for enormous harm to recreational beaches, deep ocean and coastal fishing
and fisheries. The immediate effects of toxic and smothering oil waste may be
mass mortality and contamination of fish and other food species, but longterm ecological effects may be worse. Sand beaches are highly dynamic
habitats that can experience considerable impacts from oil spills. This review
provides a synthesis of the scientific literature on major oil spills and their
impacts on sand beaches, with emphasis on studies documenting effects and
recoveries of intertidal invertebrate communities.

Nitrogen and Phosphorus (Nutrients)
Another most widespread and costly problems for recreational bathing
waters is excess nitrogen and phosphorus effluents polluting extensive areas
of coastal waters. Nitrogen and phosphorus are nutrients that are natural
parts of aquatic ecosystems. These elements support the growth of algae and
aquatic plants, which provide food and habitat for fish, shellfish and smaller
organisms that live in water. But when too much nitrogen and phosphorus
enter the environment — usually from a wide range of human activities — the
air and water can become polluted, resulting in serious environmental and
human health issues, and impacting the economy. Animal manure, excess
fertilizer applied to crops and fields, and soil erosion make agriculture one of
the largest sources of nitrogen and phosphorus pollution.
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