Campos, J Coast Dev 2013, 16:3
http://dx.doi.org/10.4172/1410-5217.1000e102

Coastal Development
Research
Article
Editorial

Open
OpenAccess
Access

Reducing Microbial Pollution in European Coastal Waters: The Challenges
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Over the last couple of decades, substantial investment has
been made in many European countries to improve point-source
discharges from sewerage plant and infrastructure [1]. European
Union environmental legislation has been the main driver for these
improvements, namely the Urban Wastewater Treatment Directive
(UWWTD), Bathing Waters Directive (BWD) and Shellfish Waters
Directive (SWD). Perhaps, the most thoroughly documented example
of the benefits of improved sewage treatment is the increase in the
number of coastal and inland bathing waters that consistently achieve
compliance with the guideline bacteriological standards of the BWD
[2]. Despite this progress, it is now evident that microbial pollutants
from diffuse water pollution from agricultural (DWPA), and urban
areas contribute a larger proportion of bacterial contaminants delivered
to coastal waters than previously thought, and are causing problems
for bathing and shellfish waters compliance. Although the impact of
DWPA has long been recognised, improvements have been slow and
difficult because of the complexity associated with the multiple pollutant
transport pathways that are characteristic of this type of pollution. An
example of this is the England Catchment Sensitive Farming Initiative,
the most comprehensive programme of work carried out to date to
identify and reduce DWPA in England. Under the programme, advice
has been given to thousands of farmers in 50 catchments covering
40% of the nation’s agricultural land. Despite some good examples
of partnership working at local level, a programme evaluation report
by the National Audit Office concluded that work to date has not
proved value for money because important information gaps still exist
on the causes of diffuse pollution, and there has been little progress
in persuading those causing most diffuse pollution to acknowledge
their responsibility [3]. A significant impediment to the effectiveness
of the UWWTD in contributing to reduce sewage pollution relates to
the fact that this legislation applies to urban agglomerations of 2,000
people or more, and thus limited scope exists to minimise public health
risks in rural areas. Looking ahead, major investment will be needed to
maintain sewerage infrastructures compatible with future demographic
and land use changes [4].
A topic of particular concern is the growing evidence that
enteric viruses are probably widespread contaminants of the marine
environment [5,6]. These viruses produce discernible adverse effects
on human health, including diarrhoea, self-limiting gastroenteritis,
respiratory infections, hepatitis and diseases associated with high
mortality rates [5]. In particular, human noroviruses (NoV) are known
to be responsible for the majority of shellfish-related gastroenteritis
reported to epidemiological surveillance authorities [7]. Probably no
effect of microbial pollution has captured more public attention than
shellfish-related gastroenteritis though, in fact, the real public health
burden remains largely unknown. NoV, which have been considered
‘the perfect human pathogens’, are shed in high numbers, very
persistent in the environment, highly contagious, constantly evolving
and may cause illness at low concentrations [8]. While environmental
influences outside the gastro-intestinal tract of their hosts may cause
substantial decay, new evidence suggests that a proportion of viruses
released to groundwater may remain detectable for over 3 years and
infectious for at least 2 months [9]. The incidence of NoV infections is
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likely to increase in line with the predicted increase in extreme rainfall
events under climate change scenarios [4,10]. It is believed that these
impacts vary greatly among European coastal regions, depending on
the geomorphology of the catchments, human population densities and
prevalence of the virus in the community. Increases in pollutant flows
due to population growth are a challenge for rapidly growing parts of
the continent, particularly those more vulnerable to immigration.
The most effective way of reducing the harmful impacts of
microbial contaminants on coastal ecosystems is to eliminate or restrict
their release to the environment, and therefore, ‘pollution prevention’
schemes constitute the first line of defense. Reducing the impact from
point-source sewage discharges will require efforts at several scales and
programmes that harmonise policies on water resources and quality,
and land conservation with coastal environmental quality objectives.
Much of the long-term planning of pollution source control is
now ‘under the umbrella’ of the Water Framework Directive (WFD).
There is expectation that the implementation of ‘programmes of
measures’ under this directive will contribute to the reduction of
microbial pollution of coastal waters, although it is not clear how
this will be achieved for shellfish protected areas, in the absence of a
microbiological standard in the WFD equivalent to that of the SWD. It
is unlikely that a viral standard would be required in the WFD; however,
a NoV standard is likely to be introduced as part of the Food Hygiene
Regulations in the near future. Regulatory monitoring programmes
that adequately capture the natural spatial and temporal variability of
microbial contaminants are required to evaluate the effectiveness of
control strategies. To provide grounding for policies needed to protect
human health, more research is needed on sources and movements of
enteric viruses in the marine environment and related effects on public
health. New monitoring technologies and data analysis tools provide
breakthrough opportunities to study environmental change over larger
spatial and temporal scales in this new era of microbial water quality.
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