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Priority substances

A Water Framework Directive (WFED,
2000/60/EC): achieve and maintain good

chemical and ecological status of surface and
groundwater.

A Environmental quality standards (based on
annual average and maximum allowable
concentrations) for 45 priority group of
substances.

Athe EU Watch List was established on

monitoring other potentially harmful substances
(Decision 2015/495/EC). ’



Emerging pollutants

A Not a part of Water Framework Directive
(WFD, 2000/60/EC) or other water quality
regulations:

-most of pharmaceuticals
-phenolic compounds and their metabolites
-manufactured nanoparticles

-microplasticé




Persistence and risk

Aquatic organisms and humans
Effect

Simulation and replacement of
natural hormones

- Disturbance of endocrine system
- Reduction of the fertility

- Formation of abnormalities




Occurrence in the environment
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Urban area is more responsible for the
occurrence of priority substances and
emerging pollutants

Rural > Urban
Downstream part
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Vystavna et al. 2012 Water Air and Soil Pollution
Vystavna et al. 2013 Environmental Monitoring and Assessment
Vystavna et al. 2018 Science of the Total Environment 7



Is conventional wastewater treatment plant
eliminate emerging compounds?

Vystavna PhD thesis 2012 8



Wastewater treatment processes are highly
variable between countries

The efficiency of the biological treatment at the WWTPs.

Z N P EiQby product of anaerobic degradation
ANP 1 persistent end product of the degradation

WWTP 'I' - France

WWTP 'C' - France

less efficient

WWTP'D' - Ukraine

0 0,5 1 15 2
NPEO/ANP



Advanced wastewater treatment

REVISED OSMO$9% ACTIVATED CARE®N%

- expensive

- for limited volume of water

- problem of recycling of by-products from treatment
processes
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Regulation and consumption of priority substances
and emerging compounds can be highly different
between countries

Example: Alkylphenols

Bordeaux, France, mg/inh/day Kharkiv, Ukraine, mg/inh/day

NP1EO NP2EO OP
\ | ; .
NP1EC

Industrial effluents Municipal effluents



Occurrence of pharmaceuticals in rivers of EU and

Ukraine
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Diclofenac is in the EU Watch List

Vystavna et al. 2012 Water Air and Soil Pollution

Vystavna et al. 2013 Environmental Monitoring and Assessment
Vystavna et al. 2018 Science of the Total Environment
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Consumption of pharmaceuticals in EU and Ukraine
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Regulated substances in EU and Ukraine
Subsance European Union Uégge
AA-EQS MA C-EQS

Pb 1,200 14,000 100000
Naphthalene 2,000 130000 n/a
Anthracene 100 100 n‘a
Fluoranthene 6.3 120 n‘a
Benzo(a)pyrene 0.17 270 n/a
Nonylphenols 300 2,000 n‘a
Octylphenols 100 n/a n/a
Diclofenac 100" n/a n/a
PCBs n/a n‘a
PAHSs n/a n‘a

Vystavna et al. 2018 Water International
Vystavna et al. 2018 Science of the Total Environment



Transboundary EU/Ukraine water basins
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Annual mass loading from Ukraine into EU
transboundary rivers

A Trace metals (Pb, Cd, Ni)

1.2 tones
A Diclofenac 0.7 tones 3 tones
A Nonylphenols 0.4 tones Danube River
other contaminants: Western Bug River
PCBs
PAHS

Vystavna et al. 2018 Science of the Total Environment 16



Transboundary groundwater contamination
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Highlights

A Increasing standards of living, economic changes and human
population growth lead to the rising of chemicals use

A Occurrence of pollutants is closely linked to the regional socio-
economic profile, to policy and regulation

A Coming into water, emerging pollutants pose high
environmental and health risks

A Current environmental protection measures have limited
efficiency to eliminate these contaminants from the aquatic
environment

A Water policy and management tools should be the main
solution to reduce pollutants which enter the environment in
multiple ways

A In developing countries emerging pollutants control and
regulation are great challenges in terms of lack of financing,
gualified experienced specialists and access to the updated
environmental data 18



Mass loading into transboundary rivers ?

Wastewater

@ diclbfehac
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Think about your neighbors!

Vystavna et al. 2018 Science of the Total Environment
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