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Recently, the Guardian published an article entitled “EU 
clean water laws under attack from industry lobbyists” 
by Arthur Neslen (https​://www.thegu​ardia​n.com/envir​
onmen​t/2019/may/15/eu-clean​-water​-laws-under​-attac​
k-from-indus​try-lobby​ists) expressing concerns regard-
ing a roll back in European clean water regulations. As 
principal investigators of the large EU-funded project 
“SOLUTIONS for present and future emerging pollut-
ants in land and water resources management”, we appre-
ciate such an open debate on water quality protection in 
Europe, which we would like to enrich with conclusions 
from 5  years of extensive research and stakeholder dia-
logue within SOLUTIONS and other large EU projects.

The European Water Framework Directive (WFD) is a 
unique piece of legislation dealing with the protection, 
monitoring and management of water quality which aims 
at achieving a good water status all over Europe by 2027. 
We appreciate this ambition, which we consider to be a 
milestone towards the well-being of European people and 
the protection of biodiversity and ecosystem functioning 
as well as an important step towards sustainable devel-
opment in a non-toxic environment as projected by the 
European Commission.

Despite this ambition, the progress in achieving good 
ecological and chemical status according to the WFD 
appears to be limited. Good chemical status has not been 

achieved in most European river basins (in Germany, 
Sweden and some others there is 100% failure) due to 
ubiquitously occurring priority substances [1]. The num-
ber of water bodies classified as achieving good chemi-
cal status has not increased substantially since the WFD 
came into force in the year 2000. This poor quality sta-
tus was confirmed by a plethora of scientific findings 
indicating chemical pollution in European rivers, asso-
ciated toxic risks to aquatic ecosystems and significant 
impacts on the ecological quality status. There is clear 
evidence that European water bodies are polluted with 
complex mixtures of chemicals including pesticides, bio-
cides, pharmaceuticals and industrial chemicals [2]. This 
“chemical cocktail” adversely affects aquatic organisms 
and the ecological status of European water bodies [3, 
4]. Moreover, concurrence of pollution with other stress 
factors like climate and land use change or water scarcity 
worsens the situation. These findings also suggest that 
the chain of current WFD protection, monitoring, assess-
ment and management needs to be improved. Strategies 
are required for identifying and abating those chemicals, 
mixtures and other factors driving the impacts on eco-
logical quality. Incentives for investing in efficient pol-
lution protection and management measures to reduce 
risks are needed even if not all WFD criteria for a good 
status can be reached.

A debate about options for improvements to the WFD, 
including the current fitness check of EU water laws, is 
therefore timely and supported by SOLUTIONS scien-
tists. This debate, however, should not solely focus on 
the “one-out-all-out” principle in defining good status 
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according to the WFD. It also needs to recognize that 
large numbers of chemicals from agriculture [5], indus-
try [6, 7], households [8] and other sources are emitted 
in substantial quantities into European water resources, 
resulting in considerable impact [4, 9]. These emerge 
from both individual chemicals and, more importantly, 
from complex mixtures [10] compromising aquatic eco-
systems and ecosystem services [11]. These mixtures 
and their associated risks are so far ignored by a chemi-
cal status that the WFD currently defines based on only 
45 so-called priority substances, a miniscule fraction of 
more than 100,000 chemicals in commerce. Thus, on 
one hand, chemical status assessments currently under-
estimate toxic risks of mixtures substantially, and over-
look hazardous chemicals that drive risks [12, 13]. This 
ignorance obscures the establishment of causal links 
between chemical and ecological status. On the other 
hand, the “one-out-all-out” principle [14] means that 
successful abatement which substantially reduces risks 
from new and emerging pollutants often remains unre-
warded as long as individual legacy pollutants, defined 
as WFD priority substances, for which no management 
option is available, (e.g., mercury), exceed environmental 
quality standards. This situation prevents many possible 
improvements to the WFD chemical status.

SOLUTIONS suggests that this dilemma can only 
be solved by complementing the existing status assess-
ments with more holistic protection from and monitor-
ing, assessment and abatement of chemical pollution to 
address all chemicals that pose a risk, not just a handful 
of selected priority pollutants. It also requires assess-
ing mixture effects and considering abatement options 
already at an early stage of the assessment. More differen-
tiated assessments based on effects and risks of the entire 
mixture are suggested to create incentives for abatement 
even if the good status as it is defined currently is not 
achieved. This recommendation can be put into practice 
by implementing a set of efficient tools that have been 
developed and rigorously evaluated in large case studies 
within the 5 years of research in SOLUTIONS and other 
EU projects. These integrated tools include effect-based 
and chemical screening-based monitoring and assess-
ment via whole mixture [15, 16] and component-based 
mixture assessment tools [17, 18], modelling tools to 
bridge data gaps, to assess continental scale risks and to 
assess future pollution scenarios [19, 20], and concepts 
to analyse the impact of chemical mixtures on the eco-
logical quality [21]. Moreover, integrated approaches to 
estimate and prioritize chemical footprints of polluters 
can be considered with the aim to strengthen the “pol-
luter pays” principle and to select abatement options [22]. 
These tools are fit for purpose and should be integrated 
in an updated WFD implementation strategy. They will 

substantially improve impact assessment and diagnosis 
and thus allow for the implementation of targeted and 
cost-effective abatement. At the same time, these tools 
will demonstrate improvement in water quality by suc-
cessful mitigation measures (e.g., the upgrade of WWTPs 
in Switzerland [23, 24]) and increase the motivation 
for investments in water quality improvement and risk 
reduction. A series of policy briefs to be published in 
this Environmental Sciences Europe will provide further 
details.

To summarize, we should be aware that weakening the 
WFD as a legal instrument to protect European water 
resources may have severe impact on ecosystem ser-
vices, biodiversity, on human well-being and sustainable 
development in Europe. Instead, the WFD deserves to 
be empowered to actually achieve its goals of protecting 
and establishing good water quality in European surface 
waters. The required concepts and tools to support this 
process are available.
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