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Disclaimer

The content of the publication herein is the sole responsibility of the authors and does not
necessarily represent the views of the European Commission or its services.

While the information contained in the documents is believed to be accurate, the authors(s)
or any other participant in the SOS-ZEROPOL2030 consortium make no warranty of any kind
with regard to this material including, but not limited to the implied warranties of
merchantability and fitness for a particular purpose.

Neither the project consortium nor any of its members, their officers, employees or agents
shall be responsible or liable in negligence or otherwise howsoever in respect of any
inaccuracy or omission herein.

Without derogating from the generality of the foregoing neither the Consortium nor any of
its members, their officers, employees or agents shall be liable for any direct or indirect or
consequential loss or damage caused by or arising from any information advice or inaccuracy
or omission herein.

Please note that the following report is under review and awaiting approval by the SOS-
ZEROPOQL2030 Project Officer on behalf of the European Commission.
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Executive Summary

D4.4 ‘Case Study Pollutant Factsheets’ was developed in collaboration with WP6 and
contains the finalised and combined ‘Integrated Analysis and Scenario Development’
(M4.1 - M4.3). D4.4 comprises a 3-page factsheet about per- and polyfluoroalkyl
substances (PFAS) and a 3-page factsheet about tyre wear particles (TWPs). The
factsheets have been delivered as part of Task 4.6: ‘Case study leads and document
preparation’ and have been developed with support and contributions from SO, Grid-
Arendal, WU, WR, and MIO-ECSDE.

Each case study pollutant factsheet summarises the key information generated in WP4 of
the SOS-ZEROPOL2030 project, covering (i) emission sources along the value chain, (ii) an
overview of the current environmental risk, (iii) existing value chain and technological
actions and strategies, (iv) current governance strategies/efforts/arrangements, and (v) a
summary of the scenario development and impact assessment for achieving zero pollution
for the regional case studies.

The PFAS and TWP factsheets will be published on the SOS-ZEROPOL2030 website under
‘Resources’ for download and printing at scale.


https://soszeropol2030.eu/project-resources/
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1. Introduction

The D4.4 Case Study Pollutant Factsheets deliverable comprises a 3-page factsheet about
per- and polyfluoroalkyl substances (PFAS) and a 3-page factsheet about tyre wear
particles (TWPs). It is part of Task 4.6: ‘Case study leads and document preparation’.

Each case study pollutant factsheet summarises the key information generated in WP4 of
the SOS-ZEROPOL2030 project, covering (i) emission sources along the value chain, (ii) an
overview of the current environmental risk, (iii) existing value chain and technological
actions and strategies, (iv) current governance strategies/efforts/arrangements, and (v) a
summary of the scenario development and impact assessment for achieving zero pollution
for the regional case studies.

The PFAS and TWP factsheets will be published on the SOS-ZEROPOL2030 website under
‘Resources’ for download and printing at scale.

2. Methods

The text utilised in the development of these factsheets ensures scientific accuracy while
also being accessible to multiple audiences. They have been designed to be easily
disseminated across digital platforms (e.g. websites, social media) and to be printed out
and used at front facing stakeholder-focused events. The production of the factsheets was
done using Adobe lllustrator and InDesign. The former was used to design the visual assets
(i.e. illustrations, graphics), while the latter was used to produce the layout.

2.1. PFAS Factsheet

The PFAS factsheet is based on information presented in deliverables D4.1, D4.2 and
D4.3. Key statements that can be quickly and easily read by external stakeholders and
other members of the SOS-ZEROPOL2030 project consortium were extracted from these
documents. As the Living Labs were dedicated to PFAS in the medical sector and to PFAS
governance in the Black Sea basin, the scenarios and drivers that are shown on the
factsheet were produced by combining those of both Living Labs into a single, more generic
table that is representative for the pollutant in general. The text and the table on the
factsheet were first developed in a spreadsheet and connected with representative images
from D4.1-D4.3 and from slides that are part of presentations that were held in the context
of SOS-ZEROPOL2030. These draft documents were then used as a basis for developing
the final factsheet using Adobe lllustrator and InDesign. The draft factsheet was reviewed
by all partners involved in the development process (WR, MIO-ESCDE, SO, WU) and by the
project coordinator (UCC) prior to finalisation and submission. The final page of the TWP
factsheet features the outcomes of the scenario development for reducing TWP emissions
in the EU. A copy of the TWP factsheet is presented in Figure 1, while the full factsheet is
submitted as a standalone Annex to this report (Annex 1).


https://soszeropol2030.eu/project-resources/

Deliverable 4.4

Understanding PFAS

Usage, emissions, and risks

Per- and polyfluorene alkyl substances (PFAS)
form a group of thousands of different persistent
organic chemicals. PFAS have at least a perfluorinated
methyl group (—CF3) or a perfluorinated methylene
group (—CF2-), following the OECD definition.

PFAS are highly versatile materials that can be solid,
liquid, or gaseous. Their properties are useful in a wide
range of products in transportation, textiles, healthcare,
industrial manufacturing, lubricants, agriculture, and
many other sectors.

Where are PFAS emitted and how do they move?
PFAS emissions can occur in many stages of a product
lifecycle. Fluoropolymers generally don't cause emissions
during use, but their production and their end-of-

life treatment can create emissions. PFAS used as a

ESTIMATED ANNUAL PFAS USAGE
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There are large differences between PFAS
in how they move through the environment.
Some are relatively volatile and travel long
distances through the atmosphere, while others
are highly water-soluble, and again others ad-
here easily to hydrophobic substances such as
organic matter or microplastics. Rivers typically
bring the highest volumes of PFAS to the sea
or lake into which they discharge, and ‘legacy’
PFAS, which should not be used anymore, still
form a significant fraction of these.
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manufacturing aid during fluoropolymer production
cannot be recycled or recovered completely and may be
emitted through flue gas or wastewater.

High persistence is among the main concerns
related to PFAS. For some, the degradation in a natural
environment is very slow, while others transform into
other PFAS that barely degrade. Many PFAS are mobile
and bioaccumulative, some are toxic. Not all PFAS
have been proven to cause adverse health effects, in
part related to the existence of thousands of different
molecules that are a PFAS.

Even if a PFAS is not harmful by itself, manufacturing
and end-of-life processing of that material could lead to
emissions of other PFAS that are harmful.

Usage and emission volumes of PFAS were estimated
in the restriction proposal under REACH. These numbers
give an idea about the disconnect between the amount
of PFAS used and the amounts emitted per sector.

PFAS usage in ‘Transportation'is much higher than under
‘Gases, but emissions show the opposite. Gases are often
emitted upon use, while sealings or cable hoses last

for decades. The estimations do not include emissions
during end-of-life, the lifecycle stage in which solid
products are expected to cause emissions.

PFAS ESTIMATED EMISSIONS - LARGEST CONTRIBUTORS
a5

a0 Gases
bl
< 35
S
£ 3
2
82 Textiles
£ 20
3
“ 16
£ ;
e 10 Medical
i Construction ) Food contact
P Manufactuél'\gc lw"_.csmaterlals'r
0 N s 0TS Transport




Deliverable 4.4

Towards minimal
PFAS emissions

Incineration or upcoming PFAS destruction
technologies cannot avoid emissions from
manufacturing and use. Avoiding PFAS where possible
is thus the main route to minimize PFAS pollution.

Replacement of PFAS by alternatives is possible in
awide variety of products (e.g. using propane instead
of a flucrinated refrigerant in A/C systemns, or using a
PFAS-free coating to make apparel water-repellent).
Sometimes, using a different product or approach

is more feasible than replacing PFAS in an existing
product. For example, for some patients it is feasible
to use a powder inhaler instead of one that contains a
fluorinated gas as propellant.

For some PFAS-containing products there is no PRAS-
free alternative available yet, emissions associated

with production, use and end-of-life of these products
should be minimized. In PFAS production, improved
wastewater treatment, flue gas scrubbing, and thermal
oxidation of byproducts and flue gases can help to
minimize emissions.

Working towards zero pollution can be achieved
through different strategies. Stakeholder-led
participatory workshops (Living Labs) were used to
build a holistic overview of strengths and weaknesses
of these strategies. In the North-East Atlantic region,
the LLs focused on reducing PFAS emissions from the
medical sector throughout the product chain.

The LLs in the Black Sea region focused on aspects
such as future PFAS governance in the region, the
role of the EU, and how to improve monitoring in the
region.

Each LL worked with a specific set of four
scenarios, based on the same principles: who takes
responsibility (public-private or EU-region) and the

Drivers behind pollution-minimising
approaches for PFAS
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What data are available for PFAS
concentrations in marine matrices?

The Risk Assessment Tool developed within
SOS-ZEROPQOL2030 shows PFAS concentrations
in marine matrices (see image). Concentrations
above the Environmental Quality Standard
(EQS) for'other surface waters; 0.03 ng/L are
shown in orange.

approach to minimise pollution (reactive-proactive).

The graph below lists the drivers that formed the basis

for the Living Lab scenarios, which are shown on the
next two pages.
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Scenarios for reducing PFAS emissions

in the North-East Atlantic

Vi) g

’_The public sector, at EU and national levels, takes responsibility
for managing the risks from harmful chemicals by defining
acceptable exposure levels. The regulatory landscape aims to
strictly control the known risks to the environment and health. It
implements systematic, scie nce-based monitoring. Innovation
is orientated towards remediation of harmful chemicals from
production sites and the environment. Transparency of risks

Economy
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Reactive

Public sector

Economy ag
of Care
’_The public sector, at EU and national levels, takes
responsibility and care for a zero pollution economy based
on the precautionary principle. The regulatory landscape
aims to strictly prevent harm to the environment and health.
It implements systematic, science-based monitoring.

Innovation is orientated towards substitution of harmful
chemicals, and transparency of chemicals throughout the

throughout the supply chain is required. The quality of healthcare g supply chain is required. The quality of healthcare is balanced
is maximized provided the environmental costs are acceptable, ‘% with the environmental costs, which is reflected in the true
primarily reflecting economic costs of products. Dedsions are £ costing of products. Decisions are made with participation of
made with broad participation of diverse stakeholder groups.J % broad participation of diverse stakeholder groups. J
&©
Approach Proactive
~ Economy of
Responsibility

[¥] Compliance

’The industry and privatesector take responsibility for managing
the risks from hamnful chemicals to acceptable levels The regulatory
landscape is characterized by a high degree of flexibility within policy
driven boundaries, encouraging innovation that is primarily oriented
towards containment and remediation of harmful chemicals, mainly from
production sites and the environment. Sectors implement any statutory
self-monitoring, which requires internal supply-chain transparency. The
quality of healthcare is maximized provided the environmental costs are
acceptable, primarily reflecting the economic costs of products. Decisions
are made with selected expertise- and interest-based stakeholders.

Private sector

Scenarios for reducing PFAS emissions

in the Black Sea basin

me industry and private sector take responsibility for a zero pollution
economy based on a proactive approach towards pollution. The regulatory
landscape is characterized by a high degree of flexibility within policy
driven boundaries, encouraging innovation that is oriented towards the
substitution of harmful chemicals. Sectors implement a coordinated,
statutory self-monitoring system, which requires limited external
transparency. The quality of healthcare is balanced with the environmental
costs, which is reflected in the true costing of products. Decisions are made
with selected expertise- and interest-based stakeholders.
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yi'l'he Black Sea region follows EU policy developments and reacts to Fhe Black Sea region follows EU policy developments and
these when regulations come into effect PFAS is not high on the implements them swiftly and proactively. PFAS is considered
agenda and awareness is created by public authorities to achieve a major priority and awareness is created by civil society.The
compliance with regulations. The regulatory landscape is fragmented regulatory landscape is fragmented across many EU and
across many EU and regional initiatives. By ensuring the required regional initiatives. By facilitating maximum supply-chain
supply-chain transparency, and implementing EU policy driven transparency, and stipulating EU policy driven monitoring
monitoring where possible, more information becomes available. 2 there is enough information to act. There is active involvement
There is formal consultation of expert stakeholders in decision- 3 of stakeholders in dedision-making processes, and capacity
making processes and capacity building ensures compliance in B building of all relevant actors ensures a proactive approach to
response to required pollution governance in the Black Sea basin. J §_ PFAS pollution governance in the Black Sea basin. J
&
Reactive Approach Proactive
Regional Regional
autonomy leadership
’_The Black Sea region takes control over the implementation of chemicals TheIBIack tsf,a regfl on ta‘l:(ss a Ie:d'qq rlole In the shapu}g}{:gd
governance to the extent that the region sees this as a priority. PFAS implementation of proactive chemicals governance.
is not high on the political agenda and awareness is created by public is considered a major priority and awareness is created by
authorities to achieve compliance with regulations. The regulatory :’II‘:IeI rs:a T;‘.:': c::snedi«::alzo'rat:‘ot: wr:re:fgr;:ila:rteh;lrglte:.e
landscape is integrated in response to specific regional needs. By ensuring _ﬁgu N yl N tp " '_I_tgt_ . I
therequired supply-chain transparency, and implementing policy driven spec‘l i regional context. By facili d lng‘m aximum supp! v
monitoring where needed, some information becomes available. There is chamrtranspareﬁncy, anq a strategic “'er?m'b,ased monitoring
formal consultation of stakeholders in decision-making processes and f;z:';::;‘:’ger?:D‘;:?::DD::::;:; Th:;zz::;'::;"::h::‘e"t
capacity building ensures compliance in response to required pollution - 9P . pacity
governance inthe Black Sea basin. J building of all relevant actors ensures a proactive approach to

Figure 1. PFAS factsheet (4 pages in total).

Region driven

pollution governance in the Black Sea basin.



Deliverable 4.4 -fad ZEROPOL

2.2. TWP Factsheet

The TWP factsheet was compiled from information summarised in deliverables D4.1, D4.2

and D4.3. The main outcomes and information generated in that work have been

condensed and summarised into key statements that can be quickly and easily read by

external stakeholders and other members of the SOS-ZEROPOL2030 project consortium.

The text was first developed in Word and PowerPoint documents, and connected with

representative images from D4.1-D4.3. These draft documents were then used as a basis

for developing the final factsheet using Adobe Illustrator and InDesign. The draft factsheet

was reviewed by all partners involved in the development process (WR, MIO-ESCDE, SO,

WU) and by the project coordinator (UCC) prior to finalisation and submission. The final page of the TWP factsheet features
the outcomes of the scenario development for reducing TWP emissions in the EU. A copy of the TWP factsheet is presented

in
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Understanding Tyre Wear Particles | =

Emissions, Pathways & Risks

What are tyres made of?

Vehicle tyres are more than just rubber. In fact, natural
rubber accounts for just 19% of a car tyre, with synthetic
polymers accounting for 24%, fillers for 26% and additive
chemicals 14%. Tyre design is optimized to deliver high
performance in key areas such as safety, (wet)grip, rolling
resistance, and noise reduction.

ANTXCERANTS. AN THLONANTS.
Pty

s

ANTIREEAATS, ANTISAONANTS,
canm ErETEUS

naTRA PR

Faus

LR

o
0%

svwntre
" e

“ i o "

E28

Image from USS. Tire Manufacturers Association

Tyre wear particles (TWPs) are tiny fragments that
are released from tyres as they wear down and have
been recognized as a significant source of microplastics,
small plastic particles less than 5 mm in size, in at least
two dimensions. The amount of TWPs released and their
concentration in the environment are highly variable,
both spatially and temporally.

Vehicle tyres and the emitted TWPs are known to contain
a high amount and diversity of potentially hazardous
chemicals, many of which have been shown to partition
or leach into environmental matrices. These are called
tyre wear chemicals (TWCs), with nearly 800 additives

MITIGATION

solutions are needed

g humans,

tire particles and/or chemicals.
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by TaurusEmerald

% PRODUCTION

% Tires ade of t
chemicals, compounds, and

= materials that can become pollutants
when released to the environment

Comprehensive clean-up

) ZEROPOL

groemint No. 161080213

) Zeroral

°

and non-intentionally added substances (NIAS)
known to be used or present in tyres and TWPs.

TWPs and TWCs emissions and risk

TWPs are primarily produced through the friction and
wear of tyres upon driving vehicles, meaning that
urban, highway and rural roads are the main point
sources of TWP emissions, with a direct link between
increasing traffic volumes and higher TWP emissions.
Heavier vehicles emit more particles by distance
travelled, while braking, accelerating and turning
further increase emissions.

The available evidence strongly suggests that it is

the TWCs and their associated leachates that are the
drivers of TWP toxicity to (marine) organisms. Despite
the scarcity of environmental concentration and
effect data for TWCs and leachates, we expect adverse
ecological effects to occur in the marine environment.

TWPs and TWCs transport and accumulation
Roadside soil receives 45-80% of TWPs and surface
waters receive 6-26%, while the smaller TWPs can
remain airborne for long periods. TWPs and low
mobility TWCs will accumulate in marine sediments,
while smaller TWPs and mobile TWCs may be
transported away from deposition sites. Estuaries
and coastal zones are the primary accumulation
zones, especially those closest to urban areas that
act as a point source of TWPs.

USE & EMISSIONS

As tires wear and degrade,
and associated
ants are emitted

REUSE & DISPOSAL
Worn ti e recycled for
other purposes, or disposed
properly or improperly.
FAT! TRANSPORT
Particles and associated
contaminants ansported
through terrestrial, aerial, and
aquatic routes. Rain washes many
pollutants into waterbodies.
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Image from Mayer et al (2024)
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Towards Minimal TWP Emissions

The EU Ecodesign Regulation

The Ecodesign for Sustainable Products Regulation (ESPR),

replacing the Ecodesign Directive, establishes a comprehensive
framework for setting ecodesign requirements, across specific

product groups. These requirements include aspects such as
energy use and efficiency, durability, and reliability. The ESPR
2025-2030 working plan covers priority products, including

tyres.
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Stakeholder-driven evaluation of scenarios for
achieving zero pollution

Stakeholder engagement is key to achieving zero
pollution. At the heart of SOS-ZEROPOL2030, Living
Labs co-created science-based, purpose-fit solu-
tions. Two rounds of Living Labs in the Mediterra-
nean basin led to the development and evaluation
of four scenarios. These scenarios were structured
around two critical axes: responsibility—ranging
from private-sector-led to public-sector-driven
solutions—and approach, spanning from reactive
measures to proactive interventions. The drivers
behind these scenarios are shown below.

Possibility of
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The EU Urban Wastewater Treatment Direc-

The revision of the Urban Wastewater Treatment
Directive (UWWT) includes new measures to

Measures to tackle TWPs
Tackling TWPs requires a mix of regulatory,

tackle microplastics, such as advanced wastewater
treatment technologies and improved monitoring
of microplastic levels. Additionally, an Extended
Producer Responsibility scheme requires manufac-
turers of microplastic-contributing products, like
textiles and tyres, to help fund these wastewater
treatment upgrades.

technological, and social engagement measures,
deploying a three-tiered approach that focuses on
source control, process control, and end-of-pipe
management. This integrated strategy addresses
emissions across the entire life cycle of tyres, from
design and use to runoff and particles capture and
removal, ensuring more effective and sustainable
pollution reduction.
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Control Control Management
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reducing TWP emissions

Stakeholder participation
Monlitoring of the environment In declslon making
® O ® O
Industry Systermatic, soentiic Expertise-basad Beoad participation
sef-manitaring monitoring particiation of same of diverse
stakeholder groups staksholder groups
Funding of remediation Innovatlon and design orlentation
= = —¥ -
L O @ O
Femedation of Remediation of Focuson Foasmon
contamination by jon by esir end-opipe &
industry public funding of carsand tyres Ny policy; remediaton
True costing of products and communication
o, il =V =
[ O @ O
Envionmental Environmental & Aimed at Airmed at ernironmental
& health costs. health costs efficent car car- and public transport
exdiuded included mabiity mability




Deliverable 4.4

Scenarios for reducing TWP emissions in

the Mediterranean Sea
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’_The public sector, at EU, national and regional levels, takes responsibility
with a reactive approach for an economy that aims to manage most
TWP risks. Through science-based monitoring of particle abrasion,
TWP and TWC concentrations in the environment, hotspots can be
identified and addressed. The public sector funds any remediation
of TWP pollution, and environmental and health costs are excluded
in the costing of tyres. Decision-making is supported by broad societal
participation of many stakeholder groups. The innovation and design
orientation prioritises end-of-pipe solutions, including vehicle
mounted capture devices for TWPs and other civil engineering solutions.
Mobility policy, incentives and communication are aimed at efficiency
in vehicle, tyre and road designs to minimise TWP emissions.
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’_The public sector, at EU, national and regional levels, takes responsibility
with a proactive approach for a circular, zero pollution economy for
tyres and cars. Through science-based monitoring of particle abrasion,
TWP and TWC concentrations in the environment, environmental and
health impacts are identified and addressed. The public sector funds any
remediation of TWP pollution, and environmental and health costs are
included in the costing of tyres. Decision-making is supported by broad
societal participation of many stakeholder groups. The innovation and
design orientation prioritises the eco-design of both cars and tyres and
developing novel materials. Mobility policy, incentives and communication
are aimed at boosting public transport and encouraging environmental
driving behaviour to minimise TWP emissions.

Economy
of Care

Economy
of
Compliance

FThE‘ private sector, at EU, national and regional levels, takes responsibility
with a reactive approach for an economy that aims to manage most
TWP risks. Through statutory self-monitoring by industry of particle
abrasion, TWP and TWC concentrations in the environment, hotspots
can be identified and addressed. Tyre producers pay a remediation fee
as EPR, but additional environmental and health costs are excluded in
the costing of tyres. Decision-making is supported by expertise-based
participation of a few stakeholder groups. The innovation and design
orientation prioritises remediation, including vehicle mounted capture
devices for TWPs and other civil engineering solutions. Mobility policy,
incentives and communication are aimed at efficiency in vehicle, tyre
and road designs to minimise TWP emissions.

Private sector

Proactive

Economy of
Innovation

me private sector, at EU, national and regional level, takes responsibility
with a proactive approach for a circular, zero pollution economy for tyres
and cars. Through statutory self-meonitoring by industry of particle
abrasion, TWP and TWC concentrations in the environment, environmental
and health impacts are identified and addressed. Tyre producers pay a
remediation fee as EPR and remaining environmental and health costs
are included in the costing of tyres. Decision-making is supported by the
expertise-based participation of a few stakeholder groups. The innovation
and design orientation prioritises the eco-design of both cars and tyres,
as well as developing novel materials. Mobility policy, incentives and
communication are aimed at boosting public transport and encouraging
environmental driving behaviour to minimise TWP emissions.

Figure 2, while the full factsheet is submitted as a standalone Annex to this report (Annex

2).
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Understanding Tyre Wear Particles | =

Emissions, Pathways & Risks

What are tyres made of?

Vehicle tyres are more than just rubber. In fact, natural
rubber accounts for just 19% of a car tyre, with synthetic
polymers accounting for 24%, fillers for 26% and additive
chemicals 14%. Tyre design is optimized to deliver high
performance in key areas such as safety, (wet)grip, rolling
resistance, and noise reduction.
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Tyre wear particles (TWPs) are tiny fragments that
are released from tyres as they wear down and have
been recognized as a significant source of microplastics,
small plastic particles less than 5 mm in size, in at least
two dimensions. The amount of TWPs released and their
concentration in the environment are highly variable,
both spatially and temporally.

Vehicle tyres and the emitted TWPs are known to contain
a high amount and diversity of potentially hazardous
chemicals, many of which have been shown to partition
or leach into environmental matrices. These are called
tyre wear chemicals (TWCs), with nearly 800 additives
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and non-intentionally added substances (NIAS)
known to be used or present in tyres and TWPs.

TWPs and TWCs emissions and risk

TWPs are primarily produced through the friction and
wear of tyres upon driving vehicles, meaning that
urban, highway and rural roads are the main point
sources of TWP emissions, with a direct link between
increasing traffic volumes and higher TWP emissions.
Heavier vehicles emit more particles by distance
travelled, while braking, accelerating and turning
further increase emissions.

The available evidence strongly suggests that it is

the TWCs and their associated leachates that are the
drivers of TWP toxicity to (marine) organisms. Despite
the scarcity of environmental concentration and
effect data for TWCs and leachates, we expect adverse
ecological effects to occur in the marine environment.

TWPs and TWCs transport and accumulation
Roadside soil receives 45-80% of TWPs and surface
waters receive 6-26%, while the smaller TWPs can
remain airborne for long periods. TWPs and low
mobility TWCs will accumulate in marine sediments,
while smaller TWPs and mobile TWCs may be
transported away from deposition sites. Estuaries
and coastal zones are the primary accumulation
zones, especially those closest to urban areas that
act as a point source of TWPs.

USE & EMISSIONS

= ch Is, compounds, and As tires wear and degrade,
r; rials that can become pollutants P

particles and associated
contaminants are emitted

REUSE & DISPOSAL
Worn tir recycled for
other purposes, or disposed

o mi

through
aquatic routes.

pollutants into waterbodies.

Image from Mayer et al (2024)
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Deliverable 4.4

Towards Minimal TWP Emissions

The EU Ecodesign Regulation

The Ecodesign for Sustainable Products Regulation (ESPR),

replacing the Ecodesign Directive, establishes a comprehensive
framework for setting ecodesign requirements, across specific

product groups. These requirements include aspects such as
energy use and efficiency, durability, and reliability. The ESPR
2025-2030 working plan covers priority products, including

tyres.

o

Wator use &
efficiency

Resource uso

Racycind
s & efficlency

contont

1o/}

Ganaration of
Wasto
materials

Energy use &
efficiency

Environmental
Footprint

i

Prosonco ot
Substances of
Concern

Durabiiity § Repasability | mefurhistunent

Image from Ecodesign for Sustai
European Commission (2024)

ble Products Re

lation (ESPR),

Stakeholder-driven evaluation of scenarios for
achieving zero pollution

Stakeholder engagement is key to achieving zero
pollution. At the heart of SOS-ZEROPOL2030, Living
Labs co-created science-based, purpose-fit solu-
tions. Two rounds of Living Labs in the Mediterra-
nean basin led to the development and evaluation
of four scenarios. These scenarios were structured
around two critical axes: responsibility—ranging
from private-sector-led to public-sector-driven
solutions—and approach, spanning from reactive
measures to proactive interventions. The drivers
behind these scenarios are shown below.

Possibility of
Maintenance & it

tive

o
A S
[+]

ZEROPOL

2030

Furded by the Furcpaan
Union's Hovizom Europe
programma undee grant
agreement Ko, 101060213

) Feropay

The EU Urban Wastewater Treatment Direc-

The revision of the Urban Wastewater Treatment
Directive (UWWT) includes new measures to

Measures to tackle TWPs
Tackling TWPs requires a mix of regulatory,

tackle microplastics, such as advanced wastewater
treatment technologies and improved monitoring
of microplastic levels. Additionally, an Extended
Producer Responsibility scheme requires manufac-
turers of microplastic-contributing products, like
textiles and tyres, to help fund these wastewater
treatment upgrades.

technological, and social engagement measures,
deploying a three-tiered approach that focuses on
source control, process control, and end-of-pipe
management. This integrated strategy addresses
emissions across the entire life cycle of tyres, from
design and use to runoff and particles capture and
removal, ensuring more effective and sustainable
pollution reduction.

Source - Process - End-of-Pipe
Control Control Management

Design interventions &
i materials

Road design & maintenance
practices, optimised driving

ach to Bcking TWPs

Capture & removal
technologies

Drivers and micro-scenarios for

reducing TWP emissions

Stakeholder participation
Monlitoring of the environment In declslon making
® O ® O
Industry Systermatic, soentiic Expertise-basad Beoad participation
sef-manitaring monitoring particiation of same of diverse
stakeholder groups staksholder groups
Funding of remediation Innovatlon and design orlentation
= = —¥ -
L O @ O
Femedation of Remediation of Focuson Foasmon
contamination by jon by esir end-opipe &
industry public funding of carsand tyres Ny policy; remediaton
True costing of products and communication
o, il =V =
[ O @ O
Envionmental Environmental & Aimed at Airmed at ernironmental
& health costs. health costs efficent car car- and public transport
exdiuded included mabiity mability
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Deliverable 4.4

Scenarios for reducing TWP emissions in

the Mediterranean Sea

B> s G

’_The public sector, at EU, national and regional levels, takes responsibility
with a reactive approach for an economy that aims to manage most
TWP risks. Through science-based monitoring of particle abrasion,
TWP and TWC concentrations in the environment, hotspots can be
identified and addressed. The public sector funds any remediation
of TWP pollution, and environmental and health costs are excluded
in the costing of tyres. Decision-making is supported by broad societal
participation of many stakeholder groups. The innovation and design
orientation prioritises end-of-pipe solutions, including vehicle
mounted capture devices for TWPs and other civil engineering solutions.
Mobility policy, incentives and communication are aimed at efficiency
in vehicle, tyre and road designs to minimise TWP emissions.

Economy
of Safety

Reactive

Public sector

Responsibility

Approach

o o

Q ZEROPOL
Economy

& of Care %

’_The public sector, at EU, national and regional levels, takes responsibility
with a proactive approach for a circular, zero pollution economy for
tyres and cars. Through science-based monitoring of particle abrasion,
TWP and TWC concentrations in the environment, environmental and
health impacts are identified and addressed. The public sector funds any
remediation of TWP pollution, and environmental and health costs are
included in the costing of tyres. Decision-making is supported by broad
societal participation of many stakeholder groups. The innovation and
design orientation prioritises the eco-design of both cars and tyres and
developing novel materials. Mobility policy, incentives and communication
are aimed at boosting public transport and encouraging environmental
driving behaviour to minimise TWP emissions.

Economy
of
Compliance

The private sector, at EU, national and regional levels, takes responsibility
with a reactive approach for an economy that aims to manage most
TWP risks. Through statutory self-monitoring by industry of particle
abrasion, TWP and TWC concentrations in the environment, hotspots
can be identified and addressed. Tyre producers pay a remediation fee
as EPR, but additional environmental and health costs are excluded in
the costing of tyres. Decision-making is supported by expertise-based
participation of a few stakeholder groups. The innovation and design
orientation prioritises remediation, including vehicle mounted capture
devices for TWPs and other civil engineering solutions. Mobility policy,
incentives and communication are aimed at efficiency in vehicle, tyre
and road designs to minimise TWP emissions.

Proactive

Economy of
Innovation

me private sector, at EU, national and regional level, takes responsibility
with a proactive approach for a circular, zero pollution economy for tyres
and cars. Through statutory self-meonitoring by industry of particle
abrasion, TWP and TWC concentrations in the environment, environmental
and health impacts are identified and addressed. Tyre producers pay a
remediation fee as EPR and remaining environmental and health costs
are included in the costing of tyres. Decision-making is supported by the
expertise-based participation of a few stakeholder groups. The innovation
and design orientation prioritises the eco-design of both cars and tyres,
as well as developing novel materials. Mobility policy, incentives and
communication are aimed at boosting public transport and encouraging
environmental driving behaviour to minimise TWP emissions.

Private sector

Figure 2. TWP factsheet (3 pages in total).

3. Conclusions

The two factsheets represent an ‘easy to digest’ summary of the work conducted and
outcomes generated in WP4 of the SOS-ZEROPOL2030 project, which comprised an
integrated case study pollutant assessment for both PFAs and TWPs.

These factsheets will be published on the project website’s Resources page
(https://soszeropol2030.eu/resources/) and made available for download and printing at
scale. They will also be included in the project’s Zero-Pollution Online Hub (D6.8) which
was developed under WP6 (Task 6.4) This hub will operate as a multi-language centralised
online repository that works as a directory to educational and outreach resources centred
on current and pressing pollution topics, and will continue after project conclusion to
ensure ongoing access to materials developed during the project lifecycle.
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Annexes

Annex 1 - Standalone PFAS factsheet submitted as pdf.

Annex 1 - Standalone TWP factsheet submitted as pdf.
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