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The state of water and
soil pollution in Europe

Chemicals that do not degrade in the environment
— “forever chemicals” or “persistent chemicals”
— are increasingly recognised as a global
threat and pose a high risk to human health
and ecosystems, as well as the sustainability of
environmental resources.

Persistent, Mobile, and Toxic substances (PMTs)
are a group of chemicals which, according to
specific criteria, remain in the environment for
long periods of time, accumulate in the aqueous
environment and/or are harmful to humans and
other organisms. PMTs increase in concentration
(in the tissues of organisms) as they travel
through the food chain and accumulate in higher
trophic levels, including humans, eventually
causing long term toxicity. Most PMTs possess
hydrophilic traits (i.e. high solubility in order
to bond to soil surfaces), however some PMTs
can be highly hydrophobic (i.e. insoluble) and
persistent. Thus, in addition to their long-range
(mainly atmospheric) transport capabilities,
these chemicals can be found in remote places,
including the Mariana Trench, as well as in the
organs of Arctic animals such as polar bears.

They can also cause biodiversity loss. Despite
their identification decades ago, PMTs are now
ubiquitous in drinking water and present in high
abundance in humans.

Persistent chemicals have, until recently, only
been requlated if they accumulate in living
organisms (bioaccumulation). However, PMTs are
now known to be mobile in the water phase and
can accumulate in groundwater, which can result
in degradation of the water resource.

Per- and polyfluoroalkyl substances (PFAS) are a
group of synthetic ‘forever chemicals’ employed
by many industries. They are therefore prominent
in our daily lives. Because of their properties, this
group of more than 10 000 substances can fulfil
the PMTs criteria. Owing to their water-, fat-, and
dirt-repellent properties, they are used in surface
coatings and can be found in numerous consumer
products, such as food packages, non-stick
cookware, textiles, cosmetics, and firefighting
foams. Humans are exposed to PFAS via PFAS-
contaminated food, drinking water, dust, air, and
by using cosmetics and consumer articles (see
Figure 1). PFAS can be easily absorbed into the
body and some PFAS are poorly excreted, which
leads them to accumulate in human organs and/
or tissues. Hence, PFAS are not only detected in
multiple environmental compartments (e.g. soil,
sediment, airborne dust, food, and ground- and
surface water) but also inside the human body.
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Figure 1: PFAS exposure routes®

! Adapted from https://www.eea.europa. eu/publications/emerging-chemical-risks-in-europe.
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The chemical structure of PFAS and their chemo-  of drinking water, it is difficult to remove them.
physical features pose a technological challenge ~ Without action, their presence will only increase
to environmental remediation technologies:  and accumulate.

once they are in the environment and in sources

Environmental/ The benefits people derive from ecosystems
ecosystem services

In vitro model A representation of a biological process performed outside a
living organism i.e. in a lab test tube or culture dish

In Silico model A representation of a process created digitally through
computer modelling or computer simulation

Multi-omics analyses A biological analysis approach in which data sets are multiple
"'omes" (e.g. genome, epigenome) and which is related to
biomolecules and processes that contribute to the function of
cells

Net Zero Pollution Reduction of air, water and soil pollution to levels that are no
longer considered harmful to health and natural ecosystems
and creating a toxic-free environment

Per- and Polyfluoroalkyl | An umbrella term for a family of thousands of chemicals that
Substances (PFAS) are prized for their indestructible and non-stick properties

Persistent, Mobile, and A group of substances that, according to criteria defined by

Toxic substances (PMTs) | Annexes to the Commission Delegated Regulation (EC) No
1272/2008, persist in the environment, accumulate in the
aqueous environment and/or are harmful to humans and
other organisms.

Table 1: Summary of Key terms.
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PMTs can enter ecosystems such as soils,
groundwater, and surface water by a number of
means, including industrial chemical discharges,
or vehiculated by effluents of wastewater and

Products

Chemical
Recycling emissions

and reuse

Chemicals

Processes

Environment

drinking water treatment plants (PMTs are
not completely removed from influent water
during the treatment process), and landfill
(Figure 2). Exposure to chemical pollutants can
therefore occur through the transfer of PMTs in
drinking water.

The environmental fate
of persistent and mobile
substances

Humans

Water treatment

Water reuse Wastewater

Figure 2: Schematic of persistent, mobile, and toxic substances (PMTs) in the environment. © ZeroPM.

PMTs pose significant health risks to both
ecosystems  (including  soils, groundwater,
and surface water systems) and the human
population, with pollution from PMTs potentially
causing serious damage to ecosystems, the
nutrient cycle, biodiversity, and environmental
services such as water purification and crop
yields. Here, the costs potentially exceed the
current EU GDP and will have to be paid by
future generations.

In recent years, the presence of toxic chemicals
in the environment has increased, along with our
awareness of their adverse effects on human

health. Environmental contaminant exposure
significantly contributes to the development
of health problems such as cancer, vascular
and inflammatory diseases, neurodegenerative
illness, allergies, and immune system disorders,
which constitute the main burden for health
systems in economically developed countries.
The impacts of these chemicals on pregnant
women and their unborn foetuses are of
particular concern. Despite advances in medicine,
the number of premature births is growing due to
increasing environmental threats from chemical
exposure, combined with a lack of suitable
prevention strategies for premature births.
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The water cycle is fragile and requires protection.
Groundwater and the soil through which rainwater
infiltrates are particularly important, not only
for drinking water but for the environment as
a whole. To protect the water cycle, both are
reqularly monitored, and if either becomes
contaminated with PMTs or PFAS — due to
chemical pollution from landfills, industrial
discharges, or brownfield sites — quick and
effective remediation must be taken to preserve
the environmental and human health.

Detecting and removing PMTs from soil-
sediment-water  systems are  important
challenges to tackling water pollution. Their
persistence, mobility, and accumulation make
them difficult to remove during water treatment
processes at sewage plants, or through
natural processes such as biodegradation and
groundwater filtration. Some PMTs remain in
drinking water even after the purification process
is complete. They are also found in aquifers and
waterways in some of the most remote areas
of the planet, threatening the few truly pristine
water sources that remain. It is therefore vital
to improve the mechanisms for their prevention,
detection, treatment, and removal.
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Policy landscape

The European Commission is committed to
reducing exposure to harmful substances,
protecting human health, and fostering the
development of greener industries through a
combination of regulatory measures, incentives
for innovation and increased transparency to
ensure the safe use of chemicals throughout
their entire lifecycle.

The EU Chemicals Strategy for Sustainability
(CSS) and the EU Zero Pollution Action Plan
are two key policy frameworks that set out
the EU's Zero Pollution ambitions. In addition
to these frameworks, complimentary policies,
and strategies — such as REACH (Registration,
Evaluation, Authorisation, and Restriction
of Chemicals), the EU Biodiversity Strategy
for 2030 (EU Soil Strategy), and the Circular
Economy Action Plan — outline the European
Commission’s ambitions to reduce water and soil
contamination and work towards a “toxic-free
environment”. These are discussed in more detail
in the following sections.

Zero Pollution

Action Plan

On 12 May 2021, the European Commission
adopted the EU Action Plan “Towards a Zero
Pollution for Air, Water and Soil" (and annexes) to
help prevent, remedy, monitor and report on air,
water and soil pollution. The Commission’s zero-
pollution vision is to reduce air, water and soil
pollution to levels no longer considered harmful
to human health and natural ecosystems,
and within which our planet can cope, thereby
creating a toxic-free environment by 2050.

This vision translates into several key 2030
targets to speed up reducing pollution at source.
Targets for water and soil include, for example:

° improving water quality by reducing waste,
particularly plastic litter at sea (by 50%) and
microplastics released into the environment
(by 30%); and

° improving soil quality by reducing nutrient
losses and use of chemical pesticides by 50%.

The EU Action Plan aims to mainstream

pollution prevention in all relevant EU policies

by accelerating the implementation of relevant

EU legislation and identifying existing gaps in

requlation.

In alignment with this Action Plan, the European

Green Deal also provides headline actions

towards zero pollution, including:

* A Chemical Strategy for Sustainability to better
protect citizens and the environment against
hazardous chemicals; and

® Revising measures to address pollution from
large industrial installations to ensure they are
consistent with climate, energy, and circular
economy policies.

Further actions under the EU Action Plan and other
complementary policies and strategies include:

® REACH restrictions that address intentionally
added microplastics;

® Proposal to ban all remaining intentional uses
of mercury in the EU;

® Revision of the Urban Wastewater Treatment
Directive and the Bathing Water Directive,

° Review of the Drinking Water Directive;
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Zero Pollution Stakeholder Platform;

Proposal for amendments to the lists of
water pollutants under the Water Framework
Directive, the Groundwater Directive, and the
Environmental Quality Standards Directive;

Review of the Marine Strategy Framework

Directive;

The Farm to Fork Strategy &

The Biodiversity Strategy.
Key report outputs that result from the EU
Action plan include: the EEA Zero Pollution
assessment, the European Commission’s First
Zero Pollution Monitoring and Outlook Report and
the Joint Research Centre (JRC) Zero Pollution
Outlook report.

On 14 October 2020, the European Commission
published a Chemicals Strategy for Sustainability
(CSS) in recognition of risks to human and
environmental health from exposure to
(potentially) toxic chemicals. The CSS is part of
the EU’s Zero Pollution ambition, which is a key
commitment of the European Green Deal.

The CSS seeks to create a toxic free environment
to ensure human health and the well-being of
the planet. It endeavours to reform EU chemical
policies and encourage the transition to safer
alternatives.

Central to the EU strategy is the shift from a
substance-by-substance hazard-based approach
to a more comprehensive, risk management
approach. A hazard-based approach regulates
substances based on their intrinsically hazardous
properties but does not consider the level of
exposure to the substance. A risk-based approach
places a greater emphasis on assessing and
managing the risks of the chemical in use and
uses checks and measures to keep these risks at

or below acceptable levels.
Key actions of the strategy include:

Strengthening the authorisation and risk
assessment processes for chemicals;

Enhancing the substitution of hazardous
substances with safer alternatives;

Promoting the circular economy to minimise
waste and facilitate recycling;

Improving the dissemination of information on
chemical hazards;

Emphasising the importance of supporting
research and innovation for developing safer
and more sustainable chemicals.

The Reqgulation on the Classification, Labelling
and Packaging of Substances and Mixtures
(CLP) incorporates the classification criteria
and labelling rules agreed at UN level — the
Globally Harmonised System of Classification
and Labelling of Chemicals (GHS) — for a number
of chemicals, including PMTs. This has influenced
downstream regulations and enhanced the
worldwide communication on PMTs criteria.
On 20 April 2023, the European Commission
proposed a revision of the Regulation which
introduced new criteria for PMT/vPMT.

Another key output of the CSS is the publication of
a REACH Restrictions Roadmap (see section below).

The REACH (Registration, Evaluation, Authorisation

and Restriction of Chemicals) regulation has been
in force since 2007. It plays a pivotal role in
supporting the CSS in its work towards creating
a toxic-free environment. The Regulation
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is currently being revised by the European
Commission.

The REACH regulation is designed to ensure
a high level of protection for human health
and the environment by requiring industries
to demonstrate the safety of their chemicals.
Companies are required to register their
substances with the European Chemicals
Agency (ECHA) and provide comprehensive
information on their properties and safe use,
with the amount of information required scaling
up with the amount of the chemical produced.
This registration process enables authorities
to assess the potential risks associated with
these chemicals and take appropriate regulatory
actions.

The Restrictions Roadmap is a comprehensive
plan to implement the strictest-ever restrictions
on hazardous substances in the EU. The roadmap
outlines a series of actions to identify and
address substances of concern based on their
hazardous properties and potential risks to
human health and the environment. It involves
a step-by-step approach to assess and restrict
the use of specific chemicals, which can include
limitations on the manufacture, placing on the
market, or use of these substances.

The EU aims to systematically and effectively
address priority substances by implementing the
Restrictions Roadmap. This approach ensures
that hazardous chemicals are phased out or
their use is significantly reduced and promotes
the transition to safer alternatives. The roadmap
targets substances of high concemn, including
those classified as carcinogens, mutagens, or
reproductive toxicants, endocrine disruptors, as
well as substances with the following properties:

PBT = persistent, bio-accumulative, and toxic;

vPvB = very persistent and very bio-
accumulative;

PMT = persistent, mobile, and toxic;
vPvM = very persistent and very mobile.

PMT and VvPvM substances are particularly
significant as they are explicitly referred to
in the CSS. They are the focus of three out of
the six Green Deal Call-funded sister projects:
PROMISCES, SCENARIOS, & ZeroPM (see section
‘Projects researching ‘minimising chemical risk
to soil-sediment-water systems’ for more
project details).

The Industrial Emissions Directive (IED), adopted
in 2010, is the main EU instrument regulating
industrial pollutant emissions. Industrial-scale
installations and farms are required to operate
in accordance with a permit, granted by national
authorities, which contains conditions based on
the Best Available Technigues (BAT).

A Revision to the Directive was adopted in 2024,
and entered into force on August 4th, following
the expression of citizen interest in support of the
EU tackling the pollution of water, soil and air and
to reduce methane emissions. Its aim is to better
protect human health and the environment by,
among others:

improving environmental data reporting by
upgrading the existing European pollutant

release and transfer register (E-PRTR);
promoting energy efficiency, a circular

economy, and decarbonisation;
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bringing mining activities, more large-scale
intensive livestock farms and manufacturing
of batteries into its scope;

introducing an obligation for member states to
establish an electronic permit system in order
to make issuing permits more efficient.

This revision therefore supports both the zero-
pollution ambition under the European Green
Deal and the EU’s policies on energy, climate, and
the circular economy.

To support this IED revision, in 2023 the EC also
adopted a Revision on the establishment of the
Industrial Emissions Portal (IEP), a complimentary
piece of legislation which supports the regulation
and monitoring of the environmental impact of
industrial activities.

In March 2020, the European Commission
adopted the new circular economy action plan
(CEAP) — one of the main building blocks of
the European Green Deal. The CEAP announced
initiatives spanning the entire life cycle of
products. It targets how products are designed,
promotes  circular  economy  processes,
encourages sustainable consumption, and aims
to ensure that waste is prevented, and that the
resources used are kept in the EU economy for
as long as possible. It introduces legislative
and non-legislative measures that target areas
where action at the EU level brings added value.

This Action Plan supports the implementation of
the REACH restriction (addressing intentionally
added microplastics) via its circular economy
Monitoring framewaork.

The EU Biodiversity strategy for 2030, published
in 2020, is a comprehensive, ambitious and
long-term plan to protect nature and reverse the
degradation of ecosystems. Within this strategy
is the EU Sail Strategy for 2030, which focuses
on the protection, restoration and sustainable
use of soils. Its aims are to reduce soil pollution
‘to levels no longer considered harmful to human
health and natural ecosystems’ and to ‘respect
the boundaries that our planet can cope with,
thus creating a toxic-free environment’. Actions
to achieve this include the remediation of
contaminated sites promoting sustainable soil
management practices, and increased research,
data, and monitoring of soil systems. The EU
biodiversity strategy also included as an action to
broker an agreement for an ambitious post-2020
biodiversity framework at the global level - the
Kunming-Montreal Global Biodiversity Framework.

The Framework was agreed upon in December
2022 and sets out a zero-pollution ambition for
the protection of biodiversity and ecosystems
under its target 7 — ‘Reduce pollution to levels
that are not harmful to biodiversity’. The overall
objective of this target is to reduce the risks
and negative impacts of all types of pollution
by 2030. The target has further elements that
address specific pollution types known to have
particularly harmful impacts on biodiversity
globally, namely excess nutrients, pesticides,
highly hazardous chemicals, and plastic pollution.
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A number of other Directives related to water
and soil pollution exist in this policy arena. These
Directives support each other within a broad EU
framework of biodiversity and water legislation.

The EU Habitats Directive was adopted in 1992 in
combination with The EU Birds Directive. Together,
they form the cornerstone of EU Biodiversity
Policy (under the EU Biodiversity strategy for
2030). These Directives strive to protect over
a thousand species (including mammals, birds,
reptiles, amphibians, fish invertebrates and
plants) and 230 characteristic habitat types, and
to ensure that they are maintained or restored to
a favourable conservation status within the EU.

The Marine Strategy Framewaork Directive (MSFD)
was adopted in 2008 as the EU’s main tool to
protect and conserve the health of our coasts,
seas and ocean. Its goal is to achieve a “good”
environmental status for all of the EU’s marine
waters, which are defined as waters that support
a clean, healthy, and resilient marine ecosystem.

The Water Framework Directive (WFD) aims to
achieve “good” environmental status for all
EU surface- and groundwaters, tying in with
the goal of “good” environmental status under
the Marine Directive. The Directive ensures an
integrated approach to water management,
respecting the integrity of whole ecosystems by
regulating individual pollutants in surface water
and groundwater and setting corresponding

regulatory standards. At present, the WFD
includes the list of priority substances that
Member States must monitor in surface waters.
These include Ammonia, Arsenic, Chlorine,
Cyanide, Diazinon, Glyphosate, Iron, Phenol,
Triclosan, and Zinc (see Table 5 in SEPA's report
for the full list). The Environmental Quality
Standards for these individual pollutants, set in
the Environmental Quality Standards Directive
(EQSD) must be met to achieve “good” surface
water chemical status (in accordance with WFD
Article 4 and Annex V). The EQSD, alongside the
Groundwater directive, are sister Directives to
the WFD which specifically address the quality of
surface water. The WFD also has a provision for
PMTs, which are qualified as Dangerous Priority
Substances. In October 2022, the European
Commission adopted a proposal to revise the lists
of pollutants in surface water and groundwater.

The Urban Wastewater Treatment Directive was
adopted in 1991 and aims to protect human
health and the environment from the effects of
untreated urban wastewater. As such, it requires
EU countries to ensure that domestic and
industrial wastewater is effectively collected,
treated, and discharged from their towns, cities,
and settlements in @ manner that minimises the
volume of untreated wastewater entering the
environment. On 26 October 2022, the European
Commission revised the Directive in line with
the results of an evaluation and extensive
impact assessment, which proposed changes
including stricter standards for nutrient removal,
the creation of urban wastewater management
plans, additional treatment of wastewater, and
new monitoring obligations.
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The recast Drinking Water Directive was adopted
in December 2020 and entered into force in
January 2021. Its objective is for water intended
for human consumption to be safe. The recast
Directive introduces risk-based approaches
to reduce pollution at source and will further
protect human health thanks to the updated
and harmonised water quality standards, which
tackle pollutants of concern, including PFAS.

The Bathing Water Directive was adopted
in 2006 and aims to protect the environment
and the health of Europeans by ensuring ‘good
quality bathing water throughout the EU. It
achieves this by moving away from simple
sampling and monitoring of bathing waters,
towards more comprehensive bathing water
quality management strategies which require
Member States to monitor and assess the
quality of their bathing water. The European
Commission is currently reviewing the existing
Bathing Water Directive.
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How Green Deal Call-funded
projects contribute to the
Net Zero Pollution ambitions

This chapter of the report outlines how six projects
funded under the call for topics LC-GD-8-1-2020
and LG-GD-8-2-2020 of the Horizon 2020 Green
Deal Call contribute to the targets of the EU
Zero-Pollution Action Plan by 2025 in order to
reshape the health sector to better support the
green transition. The six projects work together
in alignment with the European Commission's
Chemicals Strategy for Sustainability (CSS).

The six projects are:

1) PROMISCES

2) SCENARIOS

3) ZeroPM

4) ALTERNATIVE

5) LIFESAVER

6) PANORAMIX

With the support of the Green Deal Projects
Support Office’s Health Working Group, the projects
collaborate to minimise the risk to human and
environmental health from exposure to harmful
chemicals. The projects develop new evidence-
led solutions (i.e. technologies / tools / strategies
| frameworks) that support policy change towards
this common objective and help to expand our
knowledge about these harmful chemicals.
Although the projects target a variety of issues in

their research, their activities can be categorised
into two core research themes: ‘Minimising

chemical risk to soil-sediment-water systems’
and ‘Minimising chemical risk to human health’.

Minimising chemical
risk to soil-sediment-

water systems

The projects PROMISCES, SCENARIOS and ZeroPM
conduct research and seek/work to minimise the
chemical risk to soil-sediment-water systems by:

¢ Identifying common challenges of chemical
pollution of soil-sediment-water systems;

* Preventing and managing the occurrence of
chemicals in soil-sediment-water systems;

® Improving the assessment of environmental
health  risks  associated —with  exposure
to chemicals;

* Developing methods to better detect chemicals
in soil-sediment-water systems;

® Developing methods to better predict the
persistency and mobility of chemicals in soil-
sediment-water systems;

° Remediating chemicals from soil-sediment-
water systems;

¢ Finding safer alternative chemicals to protect
soil-sediment-water systems;



https://promisces.eu/
https://scenarios-project.eu/
https://zeropm.eu/
https://alternative-project.eu/
https://lifesaverproject.eu/project/
https://panoramix-h2020.eu/
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Prioritising which substances should be focused
on first to protect soil-sediment-water systems;
Monitoring policy updates and supporting
policy change in Europe to reduce the harm of
chemicals to soil-sediment-water systems;
Disseminating information and knowledge
exchange on chemical risk, novel solutions, and
best practices by:

- Publishing research or policy briefs;

Delivering stakeholder workshops / webinars /
short films to a wide audience;

— Delivering joint events;

Facilitating  stakeholder
feedback surveys.

integration e.q.

The projects ALTERNATIVE, LIFESAVER and
PANORAMIX work to minimise the chemical risk to
human health by:
Improving the assessment of human health
risks associated with the exposure to chemicals;
— Applying
assess risk;

in-vitro/digital twin models to
Finding safer alternative chemicals to protect
human health;

Monitoring policy updates and supporting
policy change in Europe to reduce the harm of
chemicals to human health;

Disseminating
exchange by:

information and knowledge

— Publishing research and delivering workshops
to a wider audience e.g. on chemical risk,
novel solutions, and best practices;

- Delivering joint events;

— Facilitating  stakeholder collaboration e.q.
regulatory agencies.
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Projects researching
‘minimising chemical risk to

soil-sediment-water systems’

“PROMISCES

KEY OBJECTIVES:

Improve the assessment of human health risks associated with exposure to chemicals

® Enhance the detectability of chemicals in soil-sediment-water systems

* |mprove the predictability of persistency and mobility of chemicals in soil-sediment-water systems

® Remediate chemicals from soil-sediment-water systems

® Prevent and manage the occurrence of chemicals in soil-sediment-water systems

® Disseminate information and knowledge exchange on chemical risk, novel solutions, and best

practices by:

— Publishing research or policy briefs

— Delivering stakeholder workshops / webinars / short films to a wider audience

— Delivering joint events

PROMISCES (Preventing Recalcitrant  Organic
Mobile Industrial chemicalS for Circular Economy in
Soil-sediment-water systems) strives to increase
the circularity of resources by overcoming barriers
associated with the presence of Persistent, Mobile,
and Toxic substances (PMTs), in particular those

sourced from industry (iPM(T)s) which find their
way into soil-sediment-water systems. To achieve

- Facilitating stakeholder integration e.g. feedback surveys

this overarching goal, research focuses on five key
innovation areas:

1 Enhancing the ability to detect
and monitor iPM(T)s

° PROMISCES is developing and demonstrating
methods to identify and quantify PFAS and
iPM(T)s in the soil-sediment-water systems


https://promisces.eu/

along different circular economy routes. It will
improve our understanding of how PFAS are
transferred and converted and develop ways of
monitoring them under complex situations.

PROMISCES uses new and combined methods
to predict how PFAS and iPM(T)s move through
the environment - ie. soil, sediment, and
water. It combines real-world data with
computer models to understand and track
these substances. Additionally, it uses advanced
computer tools and artificial intelligence
to better understand the properties of
these chemicals.

PROMISCES is creating new tools and methods
to evaluate the efficiency of remediation. This
includes using lab-based tests and computer
models to understand toxicity. They are also
developing strategies to quickly identify
potentially harmful chemicals and prioritise
them for further study. PROMISCES aims to
improve our understanding of the health risks
posed by these substances, even when data
is limited, and help make better decisions to
protect public health.

PROMISCES is developing and demonstrating
effective and sustainable technologies to
remediate PFAS and iPM(T)s in soils, dredged
sediments, and groundwater, as well as drinking
water, industrial and municipal wastewater.

Safeguarding Europe’s soil-sediment-water systems from harmful chemicals

PROMISCES offers a set of tools to better
protect human health when dealing with
(industrial) resource recycling and usage. This
includes a Decision Support Framework to help
decision-makers choose the best solutions for
preventing and reducing risks from iPM(T)s in
recycling systems. It aligns with EU strategies,
including the Zero Pollution and Circular
Economy Action plans.

PROMISCES has developed a series of Work
Packages to identify critical issues and potential
solutions for monitoring and remediating PMTs.
These include:

Developing and using methods to analyse
toxins and plans for how to monitor them;

Studying how iPM(T)s move and spread in
the environment;

Demonstrating ways to eliminate pollution in
material and soil-groundwater cycles;

Demonstrating solutions for  zero-pollution
water cycles.

The work packages and case studies aim to
identify issues and solutions for five different
circular economy routes in soil-sediment-water
systems at different scales (Figure 3):

Route A: Semi-closed water cycle for drinking
water supply;

Route B: Wastewater reuse for agricultural
irrigation;

Route C. Nutrient and energy recovery from
treated sludge for fertilisers;

Route D: Material recovery from dredged
sediment for eco-materials;

Route E: Groundwater and soil remediation to
protect the water cycle.


https://promisces.eu/Project/Work+Packages.html
https://promisces.eu/Project/Work+Packages.html
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Figure 3. Overview of the five different circular economy routes in soil-sediment-water systems.

© PROMISCES.

The project has implemented seven case studies to test their novel technologies for the removal of PMTs

under real-life conditions across Europe (Figure 4).

CS#6 — Orleans, France

Fate and transport i
and remediation of
soil and groundwater
contaminated by AFFF -

CS#3 — Montornés del Vallés WWTP,
Catalonia, Spain

Water reuse from a
wastewater treatment
plant with a high share
of industrial wastewater
for agricultural irrigation

PROMISCES

7 case studies

CS#1 — Berlin, Germany

PFAS and PM(T)

fate and remediation
in the semi-closed
urban water cycle

CS#2 — Upper Danube basin (down to
Budapest)

Sources, pathways,
fate and transport
of PFAS in the Danube ~
basin semi-closed
water cycle

Spain

Groundwater remediation of
chlorinated solvents and AFFF

C5#4 — Italy & Bulgaria

Landfill leachate
treatment for safe
resources recovery

CS#5 — Ancona, Italy

Removal of PFAS from
dredged sediments for
material recovery

Figure 4. Case study locations across Europe. © PROMISCES.



https://promisces.eu/Project/Case+Studies.html
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The project uses online surveys to collate
information from stakeholders on their views of
iPM(T)s and what they need to manage PMTs
in their area. This allowed the project to better
identify the critical environmental, technical,
and economic issues related to relevant groups
of substances of concem. The survey revealed
that 84% of the 80 participants claim to be very
concerned by iPM(T)s and that the two substance
groups that appear to be of most interest to the
participants are PFAS and halogenated solvents.

The project also observed confusion between
PFAS and iPM(T)s. For instance, many respondents
were surprised not to find more PFAS in the UBA

@ SCENARIOS

KEY OBJECTIVES:

list, which is a benchmark list for identifying PMTs.
The most prevalent source of critical iPM(T)s
was industry. More detailed results of this survey
alongside other published scientific papers and
reports can be found on the PROMISCES website.

In addition to the technologies / tools / solutions
developed, PROMISCES is collaborating with sister
projects ZeroPM and SCENARIOS to develop a
CEN Workshop Agreement (CWA) focused on soil-
sediment-water systems and aims to provide
solutions for managing PMT/VPvM substances.
The CWA is facilitated by the European Committee
for Standardisation (CEN). See the PROMISCES
website for maore details.

Improving assessment of human health risks associated with exposure to chemicals

Improving assessment of environmental health risks associated with exposure to chemicals

Enhancing detectability of chemicals in the soil-sediment-water system

Improving predictability of persistency and mobility of chemicals in the soil-sediment-water

system

Remediation of chemicals in the soil-sediment-water system

Preventing and managing occurrence of chemicals in the soil-sediment-water system

Disseminating information/knowledge exchange on chemical risk, novel solutions, and best

practices through:

— Publications of research or policy briefs

— Delivery of stakeholder workshops/webinars/short films to wider audience.

SCENARIOS compliments research undertaken
by PROMISCES by devising and demonstrating a
comprehensive set of technological solutions to
address the detection, (bio)monitoring, long-term
toxicity, risk assessment, pollution control and
remediation of PFAS (see knowledge advance
core areas in Figure 5).

The project is evaluating and developing
cutting-edge technologies and strategies for the
detection, quantification, control, and elimination
of PFAS from soil and water by pursuing outcomes
within the four remediation zones: in-situ soil,
in-situ water, ex-situ soil and ex-situ water.



https://promisces.eu/Project/Online+Survey+Results.html
https://promisces.eu/Results.html
https://promisces.eu/News/Announcements.html
https://scenarios-project.eu/
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Figure 5. SCENARIOS knowledge advance areas. © SCENARIOS.

The SCENARIOS project seeks to deliver a
disruptive  remediation  Transport Research
Library (TRL) advancement for PFAS. This will
strive to fill the existing knowledge gap for the
detection, quantification, control, and elimination
of PFAS. This project will thus pave the way and
provide significant advances in this research
field. In line with this objective, SCENARIOS has
developed three key technologies / strategies /
solutions and will be testing these in three pilot
studies across Europe.

Smart-detection of PFAS

SCENARIOS is seeking to implement a fast,
low-cost, and accurate determination of PFAS
counterparts in order to facilitate their inexpensive
and widescale measurement and (bio)monitoring
in any environmental and biological sample.



https://scenarios-project.eu/pilots/
https://scenarios-project.eu/pilots/
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To achieve this aim, SCENAROS will implement
a pilot study at two sites in Italy to investigate
biomonitoring of PFAS in blood using sensor-based
methods. SCENARIOS will operate the first public
biomonitoring project in people living in an area
notorious for the occurrence of cancers, systemic
infections, and neurological disorders in children,
and where one of the few PFAS manufacturing
facilities in Europe is located: Spinetta Marengo,
Alessandria, Italy. Inhabitants of the Municipality
of Montecastello, Frugarolo, Spinetta Marengo
and Alessandria will be involved. The newly
developed smart detection technologies based on
Surface-Enhanced Raman Spectroscopy (SERS)
and/or electrochemistry will be demonstrated.
SCENARIOS  Partner Azienda Ospedaliera di
Alessandria (AOAL) in the framework of the
Piedmont Regional Health System, lItaly, will
oversee this demonstration, together with FORTH,
BGU and UPO.

SCENARIOS is seeking to expand the ERA
framework of non-regulated PFAS and counterpart
mixtures on a long-term scale, implementing a
specific class of IATA for PFAS.

SCENARIOS is seeking to develop and implement
an integrated engineering and  biological
remediation  strategy for cleaning PFAS-
contaminated environmental compartments, so
as to eventually improve their potential ecosystem
service (e.g. soil biodiversity for soil fertility).

In Scandinavia, SCENARIOS is investigating
the remediation of PFAS in groundwater and

soil at two polluted sites characterised by
different geological settings and a different
PFAS congener composition. The old Alback
landfill site in Trelleborg, Sweden has been
used for decades as a fire-fighting training site
by the local fire department. The underground
water is characterised by a legacy 3M Aqueous
Film Forming Foam fingerprint whose primary
component is PFOS. The second site is in Korsar,
Zealand, Denmark. This is a firefighting training
school whose underground water shows a short-
chain PFAS (C4-C6) signature typical of current
AFFF  formulations. SCENARIOS  technological
solutions, including  Surface-Active  Foam
Fractionation (SAFF), the Vadose zone Monitoring
System (VMS), and cold plasma destruction, will
be demonstrated. Partners ENVYTECH and GEO
will be in charge of the multiple pilots, together
with SENSOIL, BGU, FORTH, UPO, UNILE, UCLM.

SCENARIOS’ second pilot study, taking place in
Spain, will investigate the remediation of short
chain PFAS in drinking water. High-Performance
Surface-Active Foam Fractionation will be
demonstrated as a valuable technique for the
removal of legacy and C4-C6 fluoroalkyl congeners
at levels below the detection limit in a drinking
water treatment plant in Catalonia, Spain. Partner
IDP will be in charge of this demonstration through
ENVYTECH and FORTH remediation solutions, with
the external support of local industry.

In addition to the technologies / tools / solutions
developed, SCENARIOS have: delivered a seminar
series on PFAS transport and PFAS toxicology;
delivered a workshop on remediation of forever
chemicals; and published six scientific papers
supporting their research. See the SCENARIOS
website for more details.


https://scenarios-project.eu/scenarios-seminar-series/
https://scenarios-project.eu/scenarios-seminar-series/
https://scenarios-project.eu/joint-workshop-on-remediation-of-forever-chemicals/
https://scenarios-project.eu/publication-results/
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ZerOPM

KEY OBJECTIVES:

Improving assessment of human health risks associated with exposure to chemicals

Preventing and managing occurrence of chemicals in soil-sediment-water systems

Remediation of chemicals in soil-sediment-water systems

Finding safer alternative chemicals to protect soil-sediment-water systems

Prioritising which substances should be focused on first to protect soil-sediment-water systems

Monitoring policy updates and supporting policy change in the EU to reduce harm caused by

chemicals to soil-sediment-water systems

Disseminating information/knowledge exchange on chemical risk, novel solutions, and best

practices through:

— Publications of research or policy briefs

— Delivery of stakeholder workshops/webinars/short films to wider audience.

ZeroPM (Zero Pollution of Persistent, Mobile
Substances) aligns with PROMISCES and
SCENARIOS by supporting the EU Green Deal
ambition towards Zero Pollution of PMTs. ZeroPM
provides solutions to protect European water
resources and human health by establishing
an evidence-based multilevel framework for
minimising use of, as well as emissions and

Multilevel framework

0

Chemical Technology, Policy and Markets

Prioritize

Water Exposure and Hazards

Remediation and Impacts

ZerOPM

Prevent

pollution caused by, PMTs. Similar to PROMISCES
and SCENARIQS, ZeroPM looks at subgroups of
PMT/VPVM substances including PFAS, trazines,
and triazoles.

To achieve its overarching goal, ZeroPM interlinks
Prevention, Prioritisation and Removal strategies
(Figure 6) with their own sub-objectives and
dedicated work packages.

Interlinked Strategy

_ regrettable substitution for

prioritized PM substances, by assessing
hazards, sustainability, exposure and removal.

Prioritizing PM substances and groups

based on intrinsic properties, exposure,
and hazard to select those substances to
prevent and remove most urgently

EEuEEprioritized PM substances via
effective, sustainable and safe remediation
methods, that prevent unfocused
remediation effort

Figure 6. ZeroPM Multilevel Framework and Interlinked Strategies. © ZeroPM.
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Assessment  will

WP2 Alternatives provide
safer chemical alternatives to non-essential uses
of PMTs.

WP3 Policy will stimulate and support policy
changes to tackle PMTs more effectively.

WP4 Market Transition will assist in a market
transition away from harmful PMTs.

WP5 Substance Grouping will prioritise PMTs
based on the global chemical market for their
prevention and removal.

WP6E Risk Assessment will characterise and
quantify impacts of PMTs on human health and
the environment.

WP7 Technical Solutions will demonstrate how
and if legacy and prioritised PMTs pollution can
be remediated from water and sludge at three
selected test sites. These are in Rastatt, Germany,
where PFAS is the main pollutant present; the
Upper Rhine, Germany, which has a mixed pollution
signature; and Mytilene on the island of Lesvos,
Greece, where PFAS will also be investigated.

%

ZeroPM works with a diverse set of stakeholders
and has developed prevention and removal tools
for industry, including: the Alternative Assessment
Database to find safer and more sustainable
chemicals to PMTs; and the PFAS guide to discover
if PFAS are in a product or supply chain. ZeroPM
has also worked on prioritisation and prevention
tools for policy makers and enforcers, such as
the Regulatory Watch, which identifies policy
developments, gaps, and opportunities. The
project is also developing diverse tools for the
substance grouping of hazardous substances,
such as PFAS, triazines and triazoles. In addition,
ZeroPM'’s removal and prioritisation tools help the
water treatment sector define what is realistic
and develop strategies to reduce exposure and
risk of PMTs. In addition to the technologies / tools
/ solutions developed by ZeroPM, the project has:

hosted several Science-Policy webinars, as well
as a large international workshop on Prevention

made many short films and podcasts about
their work. See the ZeroPM website for
more details.

published several scientific papers supporting
their research.


https://zeropm.eu/wp2-alternatives-assessment/
https://zeropm.eu/wp3-policy/
https://zeropm.eu/wp4-market-transition/
https://zeropm.eu/wp5-substance-grouping/
https://zeropm.eu/wp6-risk-assessment/
https://zeropm.eu/wp7-removal/
https://zeropm.eu/test-sites/
https://zeropm.eu/alternative-assessment-database/
https://zeropm.eu/alternative-assessment-database/
https://pfas.chemsec.org/
https://zeropm.eu/regulatory-watch/
https://www.youtube.com/channel/UCZ9wZUd6aj_akc2OSgTSwNg
https://open.spotify.com/show/0AJ7rkTdoi4xRbh2HLopsE?si=d78fc317a60f480d&nd=1&dlsi=040e32e424e64c2f
https://zeropm.eu/
https://zeropm.eu/publications/zeropm-scientific-publications/
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Projects researching
‘minimising chemical risk
to human health’

ALTERNATIVE

KEY OBJECTIVES:

® |mproving assessment of human health risks associated with exposure to chemicals

— Application of in-vitro/digital twin models to assess risk.

® Disseminating information/knowledge exchange on chemical risk, novel solutions,

and best practices by:

— Publications of research or policy briefs.

— Delivery of stakeholder workshops/webinars/short films to a wide audience.

ALTERNATIVE  supports — activities for the
Chemical Strategy for Sustainability Towards
a Toxic-Free  Environment through the
development of an innovative platform (Figure
7) and integrated approach for assessing and

testing the cardiotoxicity of chemicals. The
novel approach strengthens the capacity of
requlators and industry to effectively prevent
cardiotoxic exposures to industrial chemicals and
pharmaceuticals.



https://alternative-project.eu/
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Figure 7. The ALTERNATIVE platform concepts. © ALTERNATIVE.
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The ALTERNATIVE platform has been constructed using research fed directly from a series of Work
Packages (Figure 8).

WP3 - EPIDEMIOLOGY & TOXICOLOGY

Epidemiological and toxicological
evaluation of chemical mixtures
WPT - PROOF OF CONCEPT VALIDATION WP4 - AGED CARDIAC TISSUE
Proof of concept and case study testing of 3D mimicking vulnerable tissue
ALTERNATIVE system replicating biological environment
O
WP2 - REGULATORY WP4 - SENSORISED BIOREACTOR

A sensorised system able to simulate
hemodynamic cell environment

Z WP5 - OMICS

Addressing regulatory needs for cardiotoxicity
data and providing tools to guide the use of
the developed methods

WPE - RISK ASSESSMENT Omics approaches to analyse the
Innovative models for risk effects of chemical mixtures on cellular
assessment of chemical mixtures genes, proteins and metabolites

WPE - CLOUD ML IN SILICO SYSTEM

A cloud-based Machine Learning
approach for biclogical data
evaluation and integration

Figure 8. ALTERNATIVE Work Packages. © ALTERNATIVE.
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The platform has three key tools to help improve
understanding of the regulatory utility of complex
in vitro 3D models compared to simpler 2D
models:

1) avyoung and aged cardiac 3D in vitro model,
2) amulti-omics monitoring system, and
3) amachine leaming (ML) in silico model.

By introducing an in vitro cardiac system and
machine learning models, ALTERNATIVE provides
a platform able to refine, reduce and replace the
need for animal testing; supplies close-to-real
scenario information on toxicity; and achieves a
significant reduction of the associated direct and
indirect costs.

The impact of ALTERNATIVE is expected to be:

® an improved understanding of the regulatory
utility of complex in vitro 3D models versus
simpler 2D models;

© scientific evidence to enable prevention and
mitigation of co-exposure to pharmaceuticals
and industrial chemicals in the environment
and Technosphere;

LIFESAVER

KEY OBJECTIVES:

° improved existing risk assessment approaches
to reduce the most critical exposures, including
employing limit values assessments of
new regulatory approaches such as Mixture
Assessment Factors;

¢ supporting activities for the Chemical Strategy
for Sustainability Towards a Toxic-Free
Environment, particularly activities on combined
exposures as relevant for the Strategic Approach
to Pharmaceuticals in the Environment;

° a decrease of the regulatory dependency on
animal testing methods in line with the goals of
the Directive 2010/63/EU for the protection of
animals used for scientific purposes.

In addition to the technologies / tools / solutions

developed, ALTERNATIVE has:

© delivered online workshops on the topic of
‘Models for Toxicology’;

® published various scientific reports and white
papers. See the ALTERNATIVE website for
more details.

® |mproving assessment of human health risks associated with exposure to chemicals

— Application of in-vitro/digital twin models to assess risk..

® Disseminating information/knowledge exchange on chemical risk, novel solutions, and best

practices through:

— Publications of research or policy briefs.

— Delivery of stakeholder workshops/webinars/short films to a wide audience.



https://alternative-project.eu/scientific-papers-conference-papers-and-presentations/
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LIFESAVER undertakes research to reduce

neonatal and infant death rates within Europe. It
aims to do so by generating and validating data
that shows the predicted effects of environmental
pollutants and drug treatments on pregnant
women and premature babies, which are usually

Figure 9. © LIFESAVER.

LIFESAVER's research aligns with ALTERNATIVE's
research on in vitro systems, with the development
of theirown hybrid digital in silico/in vitro (biodigital)
system model (a hybrid of several innovative
technologies). Their digital twin modelling system
emulates the prenatal conditions in the vicinity
of the uterine/placental interface to predict the
safety and risk of chemicals to unborn foetuses.

To achieve their objectives within the timeframe
of the project, LIFESAVER focuses on the detailed
and relevant analysis of the placental tissue
barrier functions.

This new tool will offer a solid scientific rationale
for existing and new compounds' risk classification,

very difficult to assess. This is achieved through
research on experimental screening and digital
pre-screening and analysis of chemicals and
pharmaceuticals on their potential to cross
placental tissue barriers (Figure 9).

regulations, and risk assessment/mitigation
measures on pregnant women and foetal health.
In the future, the LIFESAVER platform will enable
true emulation of uteri functionalities for testing
all drugs and chemicals, thereby reducing national
healthcare costs. LIFESAVER will also address
new market opportunities in digitised solutions for
improved healthcare and well-being of pregnant
women and strengthen the competitiveness and
growth of companies working in environmental,
medical and lab data analysis, bioprinting,
tissue and cell engineering, and pharmacology.
LIFESAVER's research aims to lead to healthier
quality of life for babies in line with its core
principles (Figure 10).


https://lifesaverproject.eu/project/
https://lifesaverproject.eu/project/
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Project Concept

LifeSaver is based on an original idea

of hybridization of several

innovative technologies, integrating digital in silico/in vitro
(biodigital twin) systems
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Figure 10. © LIFESAVER's core concepts. © LIFESAVER.

In addition to developing these technologies /
tools / solutions, LIFESAVER have:

delivered a webinar on the topic of ‘Tissue
dissociation & the establishment of primary
human cell cultures’, alongside ‘Technology
Start-up’ training. See the LIFESAVER website
for more details;

introduced ~ their  technology via a
demonstration video during an open-day event
at the International Iberian Nanotechnology
Laboratory (INL);

hosted a conference that focused on reducing
neonatal and infant mortality rates through
the development of a Digital Placenta On-a-
chip technology;

had a patent filed by Seqvera Ltd for a
groundbreaking method for assessing the
transport and efficacy of chemicals and drugs
without relying on pre-selected models or

assumptions about their properties. This
innovation, part of the LIFESAVER project,
aims to enhance predictive capabilities and
risk assessment in the pharmaceutical field,
potentially lowering research time and costs,
especially in scenarios where clinical testing is
impractical or unethical;

released a video showcasing the first prototype
of their Digital Placenta, and published blog
posts on LIFESAVER’s website.

had their research published in a report by i3S,
a key technical partner. The report presents
AptaShield, a novel biosensing innovation that
significantly bolsters the LIFESAVER project;

confirmed a future report publication linked
to the LIFESAVER project: ‘Multi-parametric
Decision System for Analytical Performance
Assessment of Electrochemical (Bio)Sensors'.


https://lifesaverproject.eu/news-2/
https://lifesaverproject.eu/lifesaver-press-release-malta-life-sciences-park/
https://www.youtube.com/channel/UCRz9yh74dSanlrXNHkGCbAw
https://lifesaverproject.eu/blog/
https://lifesaverproject.eu/blog/
https://lifesaverproject.eu/project/
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PAN@WX

KEY OBJECTIVES:

® |mproving assessment of human health risks associated with exposure to chemicals.

® Disseminating information and knowledge exchange on chemical risk, novel solutions,

and best practices by:

- Facilitating stakeholder collaboration e.g. requlatory agencies

PANORAMIX aims to protect EU citizens and the
environment by:

® developing a set of new concrete tools for
conducting mixture risk assessments;

® developing a novel scientific framework to
understand and quantify the risk of chemical
mixture exposure across the environment-food-
human continuum;

¢ evaluating the risk to human health posed by
chemical mixtures by focusing on case studies
of real-life scenarios.

By the end of the project, five key tools will have
been developed:

1. Effect-directed analysis
and in vitro assays

This tool involves applying a

backwards approach to test

chemical mixtures within in vitro

assays, identifying those with
an adverse effect. These assays are then re-
analysed to pinpoint the chemical substances
present and how they caused the observed
harmful outcome. In vitro analysis represents the
best way to analyse large numbers of samples
quickly and cheaply under various conditions. Each
test focuses on a specific biological process and
provides information on the effect of a particular
mixture on that process.

2. Human cord blood

Chemical extracts of cord

blood will be tested together

with those of water and

food to determine the risk
of chemicals on human health. The cord blood
samples originate from the Odense Child Cohort,
Denmark, and include health information of the
children from whom the blood was drawn years
ago. By crossing the Odense Child Cohort with
the tests on the cord blood, it will be possible
to understand if some chemicals cause adverse
health effects later in life.

3. Chemical Mixture
Calculator 2.0

The Chemical Mixture

Calculator is a software

developed by partner DTU
that can predict the effect of chemical mixtures.
It works by grouping substances in cumulative
assessment groups related to effects on
different biological systems. During PANORAMIX’s
lifespan, a new software called Chemical Mixture
Calculator 2.0 is being developed with additional
data compared to its predecessor and an
updated interface.



https://panoramix-h2020.eu/
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Effect-based trigger values
indicate at what concentration
a chemical mixture (from
an environmental sample)
becomes harmful to humans. PANORAMIX will
expand the use of effect-based trigger values to
other matrices such as food and human blood
to develop a new tool for the monitoring of
chemical mixtures.

To ensure that the results of the
project are taken up and used
by the institutions responsible
for setting safety levels for
chemicals in our society, the

PANORAMIX consortium  will engage national
and international regulatory agencies through a
Regulatory and Scientific Advisary Board and the
Stakeholder Forum.

In addition to the technologies / tools / solutions
developed, PANORAMIX have delivered a series of
explanatory Work Package videos to showcase the
project’s research results and published a number
of success stories, along with their research, in
reports and journal articles. See the PANORAMIX
website for maore details.


https://panoramix-h2020.eu/news/
https://panoramix-h2020.eu/publications/

Safeguarding Europe’s soil-sediment-water systems from harmful chemicals

A

P

Conclusion

Rates of human population growth are set to
exacerbate the problems faced by soil-sediment-
water environments due to chemical pollution
and the subsequent impacts of increased
chemical exposures (e.g. PFAS and PMTs) on
human health.

The EU is prioritising the reduction of water
and soil pollution and the subsequent risk to
human health. The Net Zero Pollution Action
Plan has made targets law. EU policy plays a
vital role in achieving transformative change and
establishing legally binding objectives shows the
EU’s serious commitment to restoring the natural
environment and protecting human health.

However, legislation is not enough, and pathways
need to be researched and developed to support
policy implementation. The EU encourages
innovation of technologies aimed at reducing
the chemical risk to environmental and human
health through its Horizon 2020 Green Deal Call.
Six projects that have received funding from this
initiative — PROMISCES, SCENARIOS, ZeroPM,
ALTERNATIVE, LIFESAVER and PANORAMIX — are
laying the foundations of sustainable change
for the chemical industry. The Green Deal Call-
funded projects bring together muiltidisciplinary
tools to maximise the potential and success
of new chemical risk detection, prevention,
treatment, removal, and remediation processes.
Evidence-led solutions are being designed
across the lifetimes of these projects and can be
adapted and used in sites across Europe to help
minimise the chemical risks to the environment
and human health.
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In person

All over the European Union there are hundreds of Europe Direct centres. You can find the
address of the centre nearest you online (european-union.europa.eu/contact-eu/meet-
us_en).

On the phone or in writing

Europe Direct is a service that answers your questions about the European Union.
You can contact this service:

- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
- at the following standard number: +32 22999696,

- via the following form: european-union.europa.eu/contact-eu/write-us_en.

Online

Information about the European Union in all the official languages of the EU is available on
the Europa website (european-union.europa.eu).

EU Publications

You can view or order EU publications at op.europa.eu/en/publications.
Multiple copies of free publications can be obtained by contacting Europe Direct or your local
documentation centre (european-union.europa.eu/contact-eu/meet-us_en).

EU law and related documents

For access to legal information from the EU, including all EU law since 1951 in all the official
language versions, go to EUR-Lex (eur-lex.europa.eu).

EU open data

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies
and agencies. These can be downloaded and reused for free, for both commercial and non-
commercial purposes. The portal also provides access to a wealth of datasets from European
countries.
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