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Bathing waters are all surface waters in which
bathing is explicitly authorized or not prohibited
and traditionally practiced (76/160/EEC).



Human & animal Ingestion is the
are the major pathway
dominating source

Tiwari et al. (2021). Int. J. Environ. Res. Public Health 18, 5513



1. Souces of hazards

The most common hazards in recreational waters are
microbial pathogens introduced by faecal

contamination from humans and animals (WHO,
2021).

Sources of faecal contamination can include:

» discharges from wastewater treatment plants,
sewer and septic tank breaks or overflows, open
drains, and urban stormwater; Settlements

» excreta from livestock animals, birds and dogs at the
water use site or transported by runoff; Agriculture

> direct contamination from recreational water users
or local beach toilet facilities;

» faecal waste disposal from boats.



1. Faecal pathogens in
raw sewage

Viruses

» Escherichia coli (E.coli)
and intestinal
enterococci, are common
intestine bacteria.

» Outside the body they Bacteria
usually survive only a few
days.

» Therefore, they can serve
as indicators for faecal
contamination in the
aquatic environment.

Protozoa

Parasites

WHO (2021): Guidelines on
recreational water quality




Enterococci 1. Bathing Water Quality indicators:
E. coli & enterococci

» Both show high concentrations in sewage (~10’
Colony Forming Units/liter).

» Both are relatively easy to detect.
» Enterococci are a subgroup of faecal streptococci.

» The survival in nature depends on environmental
factors. Enterococci survive longer in aguatic

Source: Janice Haney Carr, USCDCP environments than E COIi.

Eschericia coli » The ratio between both indicates how old a
pollution is and enables a back-tracking to the
emission spot.

» Both are usually harmless.

E. coli 0157

Emerged in Europe in the 1990’s and can cause severe,
potentially life-threatening, iliness (Coia, 1998).

Source: www.pflanzenforschung.de/



1. The European Bathing Water Directive (2006)

m Indicator (colony forming unit, CFU) mm Insufficient

76/160/EEC Total coliforms (CFU/100 ml) <500 500-10000 >10000
rLTaX 07 3l Faecal coliforms (CFU/100 ml) < 100 100 -2 000 >2 000
LY yide8 E. coli (CFU/100 ml) <250 250 -500 > 500

L0V FId8 N Intestinal enterococci (CFU/100 ml) < 100 100 - 200 > 200



1. The European Bathing Water Directive (2006): Indicator thresholds

m) The Directive (2006) has more specific indicators and stricter thresholds, but...

=) ..no complementing parameters and sampling is less frequent (> monthly; ~ 4 per season).

m Indicator (colony forming unit, CFU) mm Insufficient

76/160/EEC Total coliforms (CFU/100 ml) <500 500-10000 >10000

rLTaX 07 3l Faecal coliforms (CFU/100 ml) < 100 100 -2 000 >2 000
LY yide8 E. coli (CFU/100 ml) <250 250 -500 > 500

L0V FId8 N Intestinal enterococci (CFU/100 ml) < 100 100 - 200 > 200



2. Bathing water quality on Europe

» ~ 15,000 coastal & transitional bathing
waters exist in the EU (363 in

Germany).
]

» In the EU, 85.3 % show an excellent
quality (EEA 2000).

. excellent
|:| good
[:] sufficient
. poor

[:] notClassified
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https://www.eea.europa.eu/.../state-of-bathing-waters



2. Bathing Water Quality at the German Baltic coast — E. coli

Number samples indicating insufficient
bathing water quality between 2008-
2015 (Directive 2006/7/EC)

= Threshold exceedances are rare

Wegener (2016); Buer et al. 2018) The numbers in the figure indicate the sampling stations
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2. Bathing Water Quality at the German Baltic coast — Enterococci

Number samples indicating insufficient
bathing water quality between 2008-
2015 (Directive 2006/7/EC)

Barth

Kiithlungs-
born

=) In inner coastal waters problems occur more often
Oder Lagoon

Wegener (2016); Buer et al. 2018)



3. The Odra/Oder Lagoon:
Tourism, beaches and bathing water quality

O

Siegel (2001)



3. Ueckermiinde:

Allocation and quantification
of E.coli sources

N



3. Ueckermiinde:

E.coli average
pollution map

» The lagoon environment favors E.coli
survival and even may enable growth.

» The dominating (under all wind direction)
near shore transport favors high E.coli
concentrations at the beaches.

Schernewski et al.
(2012): J. Coast.
Conserv.

» In Ueckermiinde, high E.coli concentrations are usually
linked to strong rain events with increased surface runoff.

» Frequently exceeded Enterococci thresholds indicate a
long-distance transport and distant pollution sources (e.g.
cormorant colonies, resting birds) 15



3. Oder river mouth:
Bathing water quality

N
N
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3. Oder river mouth:

E.coli pollution during
river floods and local
heavy rains

» Local emissions during
heavy rains and river
floods cause high E. coli
concentrations and poor
bathing water quality.

» Climate change may
increase bathing water
problems.

Schippmann, Schernewski &
Walczykiewicz (2014)
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» Salmonella caused a bathing prohibition for more
than 4 weeks.

» Model simulations suggest a variable and wide-
ranging transport but hardly an infection risk.

3. Baltic coast:
Salmonella pollution in the
seaside resort Miedzyzdroje
in August 2008.

mp A good bathing water quality does not mean that no microbial hazards exists!
mp The Directive covers only a narrow spectrum of potentially pathogenic agents!

Schippmann
et al. (2013)



4. Bathing water quality:
Unknown hazards e.g. Vibrio vulnificus bacteria
» Vibrio vulnificus is naturally present in marine and brackish waters.
» It can enter the body through open wounds when swimming or via seafood.
» When Vibrio vulnificus infections worsens into septicaemia, the mortality rate is high.
» Vibrio cholerae, causing cholera, is a near relative.
» Very high Vibrio vulnificus
concentrations have been observed
at single German Baltic beaches.

» At the German Baltic coast, several
persons died after an infection. New England

> In Germany, a regular monitoring Journal of Medicine
takes place since 2004.

» Vibrio vulnificus develops fast at
temperatures above 20°C. It benefits
from shallow waters and climate

change.



4. Bathing water quality and climate change

Most important organisms which are a serious health risk for bathers in The Netherlands (Pond, 2005;
Giessen et al., 2004) as well as changes in risk due to the anticipated climate change.

» Many human-pathogens benefit from climate change.

»,New“ human-pathogens may enter our waters, but will
not be detected with the existing monitoring.

0 = no increased risk, ++ = slightly increased risk, +++ = increased risk Source: Roijackers & Lirling (2007) 20



5. Conclusions

» The coastal bathing water quality in Europe is usually excellent.

» The European Bathing Water Directive uses E.coli and enterocci as quality
indicators.

» They indicate faecal pollution but do not reflect all microbial hazards in waters.

» In the Baltic, climate change seems to increase the likelihood of summerly
heavy rains and floods, which cause bathing water quality problems.

» Climate change with increasing water temperatures favors many ‘new’ and ‘un-
known” human-pathogenic organisms.

21
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