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Thank you for your participation!
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Paper your feedback

Implementing partners:

EXPERTISE . , - R
umweltbun desamt® T ERANcE .1 OiEau @// OECD (&) UNECE {HipS
. BETTER POLICIES FOR BETTER LIVES i

B croweesro =4

23

L7

=

estricted Use - A usage restreint

RN NITED NATIONS
@9 INDUSTRIAL DEVELOPMENT ORGANIZATION

M==

S
(==Y

=0
rmrm

&
=]

Xarm
-~ =



Presentation on the EU policy Framework
on Emerging Pollutants — Zero Pollution
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Facts & figures

Zero Pollution

1 in 10 premature deaths in the EU is linked to
environmental pollution

90% of these deaths are due to chronic diseases,
out of which cancers are the most frequent ones

Pollution disproportionately affects the most
vulnerable groups

We are making good progress to achieve the
2030 zero pollution target on health impacts of
air pollution but less so on others

Climate change is exacerbating the health
impacts of pollution with heatwaves intensifying
the effects of air pollution on vulnerable
populations

Pollution is one of the five main drivers of
biodiversity loss

Water Resilience

Nearly 30% of EU territory faced water scarcity
(2019 data)

By 2030, global freshwater demand is predicted
to exceed supply by a staggering 40%

Since 1970, we have lost a third of our
freshwater ecosystems, and freshwater
populations have plummeted by 83%

More than 60% of EU water bodies are
not in good ecological status (2024 report)

46% of coastal waters in poor eutrophication
status

1 in 3 people globally do not have access to
safe drinking water

Cancers
254 600

European
Commission



The zero pollution
vision for 2050

“Air, water and soil pollution is
reduced to levels no longer
considered harmful

to health and natural
ecosystems and that respect
the boundaries our planet
can cope with,

thus creating a toxic-free
environment.”

Zero Pollution Action Plan 2050 vision & 2030 targets

by 25% the EU
ecosystems
threatened by air
pollution

by 50% nutrient

L by 55% the
losses, ups&;stmdes health
& antimicrobials impacts of air
I pollution
Achieve objectives in EU
laws
(air, water, marine and other)
+ reduce
by 50% plastic by 30% the share
litter at sea of people
and by 30% disturbed

micro-plastics by transport noise

waste generation
and by 50%
residual
municipal
waste

European
Commission




Air & Noise

¢ Revised Ambient Air
Quality Directive

¢ Revised Industrial
Emissions Directive
and Industrial
Emissions Register
Regulation

* New emission limit
values for motor
vehicles (EURO7)

* Implementation
Report of
Environmental
Noise Directive

* Evaluation of the
National Emissions-
reduction
Commitment

Water & Marine

¢ Revised Urban
Wastewater
Treatment Directive

e Revised Drinking
Water Directive

¢ Revision of water
pollutants list

¢ Evaluation of the
Marine Strategy
Framework Directive

¢ Evaluation of the
Bathing Water
Directive

e Implementation
Reports on Water
Framework, Floods
and Marine
Nirective

New Soil Monitoring

Law

New Nature
Restoration Law

* Existing Sustainable
Use of Pesticides
Directive

Evaluation of the
Nitrates Directive

Products & waste

Zero Pollution — implementation of key legislative actions

* New Ecodesign for
Sustainable Products
Regulation

* Revised Packaging
and Packaging Waste
Directive

* Revision of the
Mercury Regulation

* Revised Waste
Shipment Regulation

* New Directive on
pellets reducing
microplastics
pollution

* ‘one substance, one
assessment’ package

- European
Commission



Implementation and integration

 Delivering clean air, ocean, water and soil on the ground

(0]

HR! e ©
&6 O [@‘?D 5

Legislation is largely in Integration of zero A holistic approach is (Implementation)
place. Moving from pollution policy into more inclusive and Dialogues with Member
policy making to public policies is effective States and support to
implementation crucial.

promote enforcement and
cooperation on the ground
Action is underway! (93% regions have improved air quality sine 2016)

All stakeholders, EU, Member States, local authorities, private sector, civil society, households, have a role.

Commission



Outlook: is the target going to be met by 20307
. On track . Likely Unlikely . Off track

2"d Zero Pollution
Monitoring & Outlook

European Environment Agency 3:)’}
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Zero pollution monitoring and outlook 2025
Target 4C

EEAJRC Report 13/2024

What progress has been made towards the targets?

Target 1 Target 2 Target3  Target 4A Target4B Target4C Target4D Target5A Target5B Target 6A Target 6B

Published on 3 March 2025: 2%

+7-9% -1.5%

Baseline year:

httos://environment.ec.europa.eu/strategv/zero-pollution-action-plan/zero-pollution-targets en s 2019

Baseline year: Baseline year:
2016 not defined*


https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan/zero-pollution-targets_en

« 22 Sept 2026: Meting of the renewed of the Zero Pollution
Stakeholder Platform

* Nov/Dec 2026: 34 Zero Pollution Monitoring and Outlook

o / Dec 2026: First Zero Pollution Forum
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Emerging Pollutants in Water -
new developments in the EU
Regulatory Framework

EU4Green Recovery East regional assembly
1st of July 2026

Dr. Steffen Kittlaus
Dr. Heike Brielmann

Environment Agency Austria
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What are Emerging Pollutants?

. also known as ,,Contaminants of Emerging Concern“ (CEC)
Common traits:
* not historically regulated or systematically monitored

* may pose risks to ecosystems and/or human health (potentially
persistent, mobile, bioaccumulative, toxic, mixture effects)
* increasingly detected in water bodies

* evolving analytical capacities
* Increasing emission

Some overlap with terms ,trace contaminants® or ,micro
pollutants®

Implementing partners:
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Examples of Emerging Pollutants

Substances:

- pharmaceuticals and their degradation products
«  pesticides and their degradation products

*  Per- and polyfluoroalkyl substances (PFAS)

*  Endocrine disruptors (Bisphenols, Phthalates ...)
Particles

*  Microplastics

Biological:
«  Antimicrobial resistances (AMR)

© Umweltbundesamt, B. Gréger

partners:
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EU regulatory framework for CEC in water

Implementing partners:
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EU Legislative Framework

Zero Pollution Action Plan (European Green Deal)

Water protection
 Water Framework Directive (WFD)
* Groundwater Directive (GWD)
» Environmental Quality Standards Directive (EQSD)
» Drinking Water Directive (DWD)
* Urban Wastewater Treatment Directive (UWWTD)

Implementing partners:
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32000L0060
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32000L0060
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32006L0118
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32006L0118
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0105
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0105
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32020L2184
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32020L2184
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32024L3019
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32024L3019
https://environment.ec.europa.eu/strategy/zero-pollution-action-plan_en
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Water framework directive: WFD (EU) 2026/805

Setting the scene for water management ) e W S
- Surface and Groundwater ‘ 8 ik
* Quantity and Quality

Aims regarding chemical pollutants

* Priority substances
» Reduction of emissions and losses

* Priority hazardous substances
» Phase out of emissions close to zero

FIREEE  mmeon e reE A om e e STl propress by innowation


https://eur-lex.europa.eu/eli/dir/2026/805/oj/eng
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Surface Waters: WFD / EQSD Revision (EU) 2026/805

New approaches in monitoring: Relevant Substances

- Sum parameters  Pharmaceuticals / Hormones
- Toxicity-weighted sum parameters - Pesticides/Biocides

- Effect-based methods (EBM) - Heavy metals (new: Ag)

* Industrial chemicals (Bisphenol A,
Nonylphenol, PBDE ...)

* PAH

* PFAS (Sum of 23!)
 Microplastics
 Antimicrobial resistance

Inventorying of emissions as basis for
setting up programmes of measures

Implementing partners:
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https://eur-lex.europa.eu/eli/dir/2026/805/oj/eng
https://data.europa.eu/doi/10.2779/2764
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Groundwater: GWD Revision (EU) 2026/805

GWD Revision Developments: Relevant Substances (Annex I)

» Regulatory focus is expanding beyond « Sum of PFAS as in DWD (EU 2020/2184)

nitrate and pesticides to persistent mobile . g,m of 4 PFAS

contaminants. o ticals (Carb |
. » Pharmaceuticals (Carbamazepine,
Focus on PMT/vVPvM substances Sulfamethoxazole, Primidone)

* Non-relevant metabolites of pesticides

» Trichloroethylene and Tetrachloroethylene
(sum)

* Under review:

« Sum(s) of selected pharmaceuticals by mode of
action

* Sum of bisphenols

Implementing partners:
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https://eur-lex.europa.eu/eli/dir/2026/805/oj/eng
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Watch lists for emerging contaminants

* provide the evidence base for future < Groundwater (max. 5 substances

regulation, acting as the EU's early- including microplastics, AMR)
warning system for substances of - Surface water (max. 10, including
emerging concern CEC)

* Periodic updates based on
monitoring data and scientific
evidence -> reports for EC by ECHA

* Limited number of substances



B Funded b EUAGREEN
L thuenEﬁrop);an Union %%%%’

Drinking Water Directive (EU 2020/2184)

DWD Recast Innovations: Relevant Substances
* Risk-based approach from catchment » Sum of PFAS (20)
to consumer - PFAS Total
- Stronggr focus on emerging - Bisphenol A (BPA)
contaminants - Watch List substances (endocrine
* Watch list mechanism disruptors: 17B-Estradiol (E2),
Nonylphenol)

Implementing partners:


https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32020L2184
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Urban Wastewater Treatment Directive (EU 2024/3019)

UWWTD Recast Developments: Relevant Substances

* Quaternary treatment for removal of » Pharmaceuticals
trace contaminants Cosmetics

* For large WWTP (> 150 000 PE) Industrial chemicals
* For WWTP > 10 000 PE in areas at risk PFAS

* Risk based approach

 Expanded monitoring requirements for
large WWTP

- Extended Producer Responsibility (EPR)

* “polluter pays principle”

microplastics
antimicrobial resistances


https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32024L3019
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Thank you for your
attention.

steffen.kittlaus@umweltbundesamt.at
https://www.umweltbundesamt.at/en
https://orcid.org/0000-0002-1662-0605

> www.eudgreenrecoveryeast.eu > More EU Support:
» EU4Environment

0 u * EUA4ClimateResilience
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MECHA

EUROPEAN CHEMICALS AGENCY

ECHA and its activitities

EU4Green Recovery East Regional Assembly

1 July 2026

Erwin Annys
Head of Unit Industry support and SMEs




OUR VISION

Chemical safety through
science, collaboration and
knowledge

OUR PURPOSE

We protect health and the
environment through our work
for chemical safety
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Agencies in the EU institutional setting

European Council
(summit)

European Council of Ministers European
Parliament (Council of the EU) Commission
\ ) .
' AR 4

Committee of the

Court of Court of
Justice Auditors

Regions
European Economic and Social European Central
Investment Bank Committee Bank

uuuuuuuuuuuuuuuuuuuuuuu



ECHA as an organisation

EU decentralised Agency
Established in 2007
Budget of ca. €130 million

ca. €32 million fees from industry

Ca. 610 statutory staff

DG GROW European Commission partner
/ others DGs ENV, SANTE, ENEST, EMPL

Memoranda of understanding with

EU-ENVI agencies EFSA, EMA, ECDC,
(EEA)

Third country agencies US, Canada,
Japan, Australia etc.

zzzzzzzzzzzzzzzzzzzzzzz



Biocidal Products EU observatory Waste Frame Directive  Drinkin,
Regulation for nanomaterials & EUCLEF IUC

Instrument for Prior Informed Occupational Exposure Limits
Pre-Accession Assistance Consent & Poison centres



8th Environmental Action

Programme _ o
Cross-border Health Industrial Emissions EU Common Data POPs Regulation Toys ¢

Directive Platform for Chemicals Dire

Threats Regulation

hip for the Batteries Packaging and RoHS Directive Medical Devices
ent of Risks Regulation Packaging Waste Regulation
hemicals Regulation



Activities in 2026

O\

Risk assessment
online training

Online training on
risk assessment
under REACH end
assessment of
efficacy under BPR

W
(&)
Participation in

high-level
events

HelpNet Video
Conferences, Forum
open sessions for
stakeholders

Bilateral meetings
and continuous
support

Bilateral meetings in
Q1 and Q2.

Continuous support
provided on an ad-
hoc basis via our
email address:
ipa@echa.europa.eu

e

Webinars

Information on
upcoming webinars
shared on an ad-hoc
basis.

zzzzzzzzzzzzzzzzzzzzzzz


mailto:ipa@echa.europa.eu

Key processes of REACH

Registration

Industry gathers information on chemicals, uses and existing
risk management measures, and documents this in a
registration dossier submitted to ECHA.

Evaluation

ECHA and Member States review this information and request
further data where deemed necessary.

Member States enforce the regulation.

EU-wide risk management

Commission, with support of ECHA and Member States,
applies community wide risk management measures, e.g.,
authorisation and restriction of certain substances.

uuuuuuuuuuuuuuuuuuuuuuu



Thank you

erwin.annys@echa.europa.eu

Connect with us

O echa.europa.eu/podcasts m European Chemicals Agency @ @onehealth_eu

X @EU_ECHA n @EUECHA o EUchemicals

“ @echa.europa.eu \Q‘\ echa.europa.eu/subscribe
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N PFAS in the (drinking)
N .@ water cycle

Dr. Thomas ter Laak & Dr. Stefan Kools

\w R Bridging Science to Practice




~ KWR

KWR Water Research Institute

* Research institute of 10 Dutch + 1 Flemish
Drinking water utility

* Multidisciplinary research in water cycle

* Not for profit

Bridging Science to Practice | KWR (kwrwater.nl)

(and to policy...)



https://www.kwrwater.nl/

~ KWR

Antropogenic contaminants in the urban water cycle

Data (chemicals in water cycle)
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~ ITWR
Today

* PFAS

* Sources

* Persistence

* PFAS in surface water & groundwater
* Challenges in policy



KWR

&)) OECD

BETTER POLICIES FOR BETTER LIVES

PFAS
per- and polyfluoroalkyl substances

The Organisation for Economic Co-operation and Development

PFASs are defined as fluorinated substances that contain at least
one fully fluorinated methyl or methylene carbon atom (without
any H/Cl/Br/l atom attached to it), i.e., with a few noted

2020 exceptions, any chemical with at least a perfluorinated methyl
group (=CF;) or a perfluorinated methylene group (-CF,-) is a
PFAS

https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/



PFAS sources?

Multiple sources,

Multiple emissions routes,
Current and historic sources,
Persistent!?

Source: https://ncpfastnetwork.com
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FIREFIGHTING
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COOKWARE
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STAIN RESISTANT f
FURNITURE MICROWAVE
. POPCORN BAGS
STAIN RESISTANT
PRODUCT
manufacturing
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PFAS in landfill contribute PFAS into

our drinking water.
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wastewater
containing —
PFAS

ABPFAS

Testing Network
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PFAS Persistence?

Periodic table of the elements

[] Alkali metals [C] Halogens
3 group [[] Alkaline-earth metals [“] Noble gases
E’_ . [] Transition metals [[] Rare-earth elements (21, 39, 57-71)
1 1 B Other metal and lanthanoid elements (57-71 only)
N er metals 13 14 15
3 2 [[] Other nonmetals [[] Actinoid elements 5 6 7
2
Li | Be B (o] N
11 12 13 14 15

Na | Mg | 3 4 5 6 7 8 9 10 1 12 | Al | Si | P
19 |20 (21 (22 (23 |24 |25 (26 (27 (28 |29 (30 (31 [32 |33
K |Ca|Sc|Ti |V |Cr |[Mn|Fe |Co| Ni |Cu|Zn|Ga| Ge | As
37 (38 (39 |40 |41 (42 (43 (44 |45 |46 (47 (48 |49 |50 |51
Rb | Sr | Y | Zr |Nb |Mo| Tc [Ru | Rh | Pd | Ag ([Cd | In | Sn | Sb
55 |56 |57 (72 (73 |74 |75 |76 |77 |78 |79 (80 [81 [82 |83
Cs|Ba|La|Hf | Ta| W [|Re (Os | Ir | Pt | Au | Hg | Tl | Pb | Bi
87 (88 (89 [104 [105 [106 [107 [108 [109 [110 (111 [112 [113 [114 [115
Fr | Ra | Ac | Rf |Db | Sg (|Bh [Hs | Mt | Ds | Rg [ Cn | Nh | FI | Mc

Atomic radius

58 59 60 61 62 63 64 65 66 67 68 69
Ce | Pr |Nd |Pm |Sm | Eu [Gd (| Tb (| Dy | Ho | Er | Tm

90 91 92 93 94 95 96 97 98 99 100 |101
Th |Pa| U [Np| Pu |Am |[Cm | Bk | Cf | Es | Fm | Md

lanthanoid series 6

actinoid series 7

Electron affinity and ionization energy

Atomic radius



N ,
\®ONPFAS contaminated
sites in Europe

Shint Petorsburg

%

Moscow

FI ; ‘ :’“
) Protomaps €0penStreetiay
2

@ Known contamination @ Known PFAS User @ Presumptive contamination 4 PFAS manufacturing facility

https://foreverpollution.eu/map/

Source: Forever Pollution Project



~ KWDR
PFAS 1n rivers
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PFAS in groundwater

Groundwater contamination:
the echo of the past...

10

Source: Sadia et al STOTEN 2023

KWR




~ ITWR
EU regulatory context

PFOS banned since 2006
PFOA banned since 2020
PFAS restriction proposal in the EU pipeline

® ® @ @ ®
7 February 2023 22 March 2023 End of September 2023 March 2024 2025
Pre-publication of 1. Formal publication of Final deadline for ECHA's publication Amendment ::g%ﬁ:?gg;[ﬁﬁ);r&[l%ss
PFAS Restriction the restriction report commenting on the PFAS of official draft of Restriction
proposal 2. Start of the 6-month Restriction proposal opinion proposal
Public Consultation End of the second public consultation Proposal by the Possible final decision
May 25, 2026 European Commission
6-month Public Consultation 60-day Public
Consultation on
ECHA committees’ evaluation the draft opinion
5 April 2023 End of December 2023 June 2024
Online information ECHA’s adaptation of the Publication of the F'"a'ggg’zgamz and il MD;fan:rsg’tr;rg;h;g:;ittee
session draft opinion European Commission

draft decision

11
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Monitoring and water quality criteria for PFAS

*  Member states must monitor PFAS
since Jan 2026

* Reporting industrial emissions of PFOA
and PFHxS from 2028

° ..etc.. e

Sum PFAS20 <100 ng/L (DWD)
Sum ‘total’ PFAS <500 ng/L (DWD)

13



@ oroundwater

@ surface water

o

PFAS in Dutch Drinking water and its sources
in relation to water quality criteria

2 Ultrashort PFAS 2 4 PFAS 2 20 PFAS

1000000 — 1000000 — 1000000 —

ii —; |
100000 — 100000 — 100000 — ™= == == - . - .

StotalPFAS DWD SPFAS4DWD o 1' - j SPFAS 20 DWD .
1000 1000 i j 1000

100 — 100 — 100 —|

56 different PFAS, including ultrashort (C2-C3), PFCA(C4-C14) PFSA(C4-C10) and a wide variety of precursors (C4-C24).

Source: Sadia et al 2023 / Water Matters 2024

h2o-watermatters.com/includes/partials/printArticle.php?ed=202406&art=02 Artikel



https://h2o-watermatters.com/includes/partials/printArticle.php?ed=202406&art=02_Artikel
https://h2o-watermatters.com/includes/partials/printArticle.php?ed=202406&art=02_Artikel
https://h2o-watermatters.com/includes/partials/printArticle.php?ed=202406&art=02_Artikel
https://h2o-watermatters.com/includes/partials/printArticle.php?ed=202406&art=02_Artikel
https://h2o-watermatters.com/includes/partials/printArticle.php?ed=202406&art=02_Artikel

Global PFAS exposure

* Global PFAS levels in groundwater,
surface water and drinking water are
similar (SETAC conference 2026)

* Food is generally major PFAS source

15

KWR

100% of Human milk in 44 countries
contains PFOS and PFOA
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PFAS: a historical perspective on the future ]

TFA accumulating in arctic ice cores and in tree leafs and in groundwater
(8) 14 1[Z7FA Dovom) |, Montreal Protocol R || - [ 16 .
1| ++ TFA (M. Oxford) - - S g .
‘w 12| =PFPrA (Devon) E o a— .' — "
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Yoar

Pickard et al. Geophysical Research Letters (2020) 47, e2020GL087535
Freeling and Bjomsdotter, Current Opinion in Green and Sustainable Chemistry 2023, 41:100807
Albars and Sditenfuss, Environmental Science & Technology Letters 2024 11 (10). 1090-1095

U



o

IZTWR
(Drinking) water treatment technologies

* Active carbon, other sorbents =» Early replacement of GAC required

*  Membrane filtration (Reversed Osmosis) =» What to do with the concentrate

*  Chemical destruction =» High energy consumption

Adsorb  Concentrate Destroy

17



~ XTWR
Challenges in managing PFAS in (drinking) water

* Persistence = Problem =» Limited options for cost effective destruction
* Historic emissions will affect future =» Limited option to evade historic contamination
groundwater
*  Monitoring all PFAS is not feasible =» PFAS profiling enables to represent classes or
sources
* Global PFAS production shifts from =» Global action required (production = problem)

Europe and US to Asial

1: Source: Miller et al, ES&T 2026

18
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Future

19

Strategic monitoring

Strategic evaluations and selection of
DW sources
Multiple PFAS sources

Select (cost) effective DW treatment
technologies

Restrict PFAS use to stop new
emissions

KXWR

=» Selection of locations based on water
sources, environmental conditions, ..

=» Evaluate current and potential future water
quality

=» Define dominant sources for local DW
sources

=» Study removal rates for an array of PFAS(..)
with different properties

=» Define PFAS that persist or will transform in
persistent products
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Why plastic pollution
matters

« Triple planetary crisis

'  CLIMATE

CHANGE

« Climate change, biodiversity
loss, pollution

« Plastics links them

WAGENINGEN




Wageningen University River Plastic Team

Understanding origin, transport and fate of plastic from rivers to sea

i W T R R — |

Develop measurement, Understand transport and Capacity building and technical
monitoring, and modeling retention dynamics training
methods

WAGENINGEN

Lead: Dr.ir. Tim H.M. van Emmerik - tim.vanemmerik@wur.nl




What you should
remember

« River plastic monitoring crucial
for reduction measures

 Floods and estuaries are main
drivers of plastic transport

« Multimetric tool to assess the
state of river plastic pollution

WAGENINGEN




Comment ‘ Published: 12 June 2023

Diverging estimates of river plastic input to the ocean

= =
Rivers: Source or sink?
| [ ]
Daniel Gonzalez-Fernandez B, Caspar T. J. Roebroek, Charlotte Laufkotter, Andrés Cozar & Tim H. M. van

Emmerik

Nature Reviews Farth & Environment 4, 424-426 (2023) | Cite this article
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River to ocean

~1 Mt/y?
« >4 orders of magnitude uncertainty for river
Total in ocean
~3.0 Mt 0 .
« 0.1-0.4% of plastic exported to sea
Cottom et al. (2024), Meijer et al. (2021),
Kaandorp et al. (2023)
« Where does the plastic go?

WAGENINGEN

UNIVERSITY & RESEARCH




Monitoring river plastic

A Visual observation

B Non-human observation

E Waste collection activity

F Fluvial processes affecting macroplastic

e i > overbank deposition
fand remobilisation

mrbﬁ‘léﬁtj.\
entraprpe’r/;t

tidal linfluence

enltrapmentin\ transpogthrough b At
riparian vegetation Water'column mixing
g

sinkin

benthic transport ¢

WAGENINGEN

UNIVERSITY & RESEARCH




_ , Visual counting,
Visual counting,

Monitoring river plastic sampling

image-based

4

Sampling

SUSPENDED PLAS T,C>

| 4
A v (S
\ p.o 7
] 4 /
\
\.. '

Visual counting

\ J
" ,,/\ Vg
A \,\‘Q é\ - /// //

Net sampling,

Image-based _
accoustics

(van Emmerik & Schwarz, 2020)

WAGENINGEN

UNIVERSITY & RESEARCH




Method harmonization — Strategy design

Application to rivers globally

Workflow for harmonized
monitoring

1. Goal/Research
question

2. River

5. Evaluation characteristics

4. Strategy design 3. Available
and implementation resources

Comparable results

WAGENINGEN

UNIVERSITY & RESEARCH
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Floods amplify plastic
mobilization

 Floods amplify plastic with factor >100
« Challenging to monitor

- Impact on export into the sea?

van Emmerik et al. (2023)

WAGENINGEN




Impact of flood types

A. Pluvial floods B. Fluvial floods C. Flash floods

T

WAGENINGEN

UNIVERSITY & RESEARCH




More flood = more plastic

Flood impact driven by flood type

Larger floods lead to more plastic

Deposition patters vary

Mass concentrations [g/m?]

15
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non-flood

conditions
Ne

Bankfull discharge

winter 2021
O

winter 2020
@)

summer 2021

O Meuse
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0
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T T 1
103 1072
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10°* 100
Flood return period [years]
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Schreyers et al. (2025)
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Estuaries: The final frontier?

s
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Estuaries as
plastic hotspots

 Plastic increases towards river mouth

 Most is not exported to sea

« Estuaries as accumulation zones?

Kuizenga et al. (2022)
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Estuaries as
plastic hotspots

« First-time measurements of full tidal cycle

EBB FLOW

« Less than 30% exported towards the sea .
« Call for improved monitoring . V/\\ A m A /ﬁ; | /‘/\
Schreyers et al. (2024) 05-01 12 05-02 0(:3 05-02 12: 05-03 oo: 05-03 12: 05-04 00 —-o:;c::rge(ol

WAGENINGEN
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ssessing the state of river

van Emmerik et al. (2022)
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Methods
Floating
Macro
Indicators
Floating
Micro

River Litter Monitoring

Riverbank
Macro

Suspended
Macro

Riverbank
Micro

Suspended
Micro

i
¥
&
Sediment
Macro
Sediment
Micro

Multimetric tool to assess state of plastic pollution

Eight indicators across sizes and compartments

Includes threshold exceedance and average values

Aquatic Plastic Index

van Emmerik et al.
(in prep.)

WAGENINGEN
UNIVERSITY & RESEARCH



River plastic pollution in
the Netherlands

« Direct comparison between rivers,
estuaries and urban water systems

A. 2021

Amsterdam
O
Leiden
O Utrecht
Delft O

O

Rotterdam

100+
« Baseline assessment 80- D _

60+ Rivers

40
- Monitor change over time 2.

SESE

API

van Emmerik et al. (in prep.)

System

lissel
* Meuse
Nederrijn/Lek
® Rhine/Waal

WAGENINGEN
UNIVERSITY & RESEARCH




River plastic pollution in s W R B Wy
3w, Fu || Wy F, Fy
the Netherlands i % il % " -
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Eir:i; S Ry Sm Ry Sm R,
o | 2021 2022 2023
. At most four indicators available e g TR
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van Emmerik et al. Uoan S R, Sy R, Su R,

(in prep.)

WAGENINGEN
UNIVERSITY & RESEARCH



What you should
remember

« River plastic monitoring crucial
for reduction measures

 Floods and estuaries are main
drivers of plastic transport

« Multimetric tool to assess the
state of river plastic pollution

WAGENINGEN




" River Plastic
= Pollution Monitoring

. New insights, challenges and
¢ opportunities for monitoring

1 July 2026
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Activities to support countries
In addressing emerging
pollutants in water

Under the EU4Green Recovery East - Recovery through a Circular
Economy and Pollution Reduction in the Eastern Partnership countries

Dr. Tamara Avellan Second Regional Assembly Meeting of the
UNIDO International Consultant EU4GREEN Recovery East programme
tamara.avellan@posteo.de 1 July 2026, Paris, France

Implementing partners:
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Funded b EU4GREEN
thuenEErop);an Union %%%%’

By the end of the programme, you will have:

V' A clearer picture of the national situation

v A better understanding of relevant EU
requirements

v Prioritised national actions for PFAS,
pharmaceuticals and microplastics

v Stronger cooperation across sectors and
institutions

v Access to regional expertise and practical
experience

v A roadmap that can support future policy
development and investments

Implementing partners:

EEEEEEEEE H " G e UINITED HATINS 2
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Funded by
the European Union
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EAST
Develop three National Action Plans each for Armenia, Moldova The p|an will:
and Ukraine to address emergent pollutants in water in line with
EU regulatory approaches and policy objectives. » translate EU experience into a context-

specific roadmap that defines short-,
medium-, and long-term actions across
monitoring, prevention, treatment,
financing, and governance;

* support the selected country in reducing
pollution loads from PFAS,
pharmaceuticals, and plastics;

- advance circular-economy transitions and
strengthening institutional capacities
under the EU4Green Recovery East
framework.

Implementing partners:

7/6/2026 & fuggue £ g0 DROiEau @) OECD () unece Gl = :
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Funded by

the European Union
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What emergent pollutants are we addressing?

7/6/2026

1l
©

WHAT ARE
THEY?

WHY ARE THEY
IMPORTANT?

TYPICAL PATHWAY
TO WATER

MAIN EU
APPROACH

PFAS

Per- and polyfluoroalkyl substances
used in firefighting foams, textiles, 0

non-stick coatings, food packaging,
and industrial applications.

(“Forever Chemicals”)

Extremely persistent,
mobile in water,
bioaccumulative, and linked
to adverse health and
ecological effects.

-1

~olls

Industrial products —
wastewater/landfills —
groundwater & rivers

Source control + water
quality standards

Implementing partners:

B & ENVIRONMENT F EXPERTISE
Il AGENCY

W AUSTRIA l= CROLI' arn

PHARMACEUTICALS

Human and veterinary
medicines entering water
through consumption,
disposal, and
manufacturing.

Biologically active
compounds that can affect
aquatic organisms and
contribute to antimicrobial
resistance.

0

Consumption — wastewater —

wastewater treatment
plants — surface waters
u -l
NN
> - il
' L 3 NN

Improved monitoring + advanced
wastewater treatment

) QiEau @»OECD §lunece @

PLASTICS &
MICROPLASTICS

Plastic waste that
fragments into microplastics
(<5 mm) or is intentionally
added to products.

Persistent in the environment,
ingested by wildlife, transport
other contaminants, and
accumulate in aquatic on ol
ecosystems.

Plastic products —
litter/landfills — fragmentation —
rivers, lakes & marine waters

el - e - S3F

Prevention, circular economy
& source reduction

4
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5
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Funded by
the European Union

Timeline (2026)

March
Desk Analysis
- Draft Outline

7/6/2026

April

Country focal point
consultations

- Initial plan and
survey

May

Stakeholder
consultations
through distribution
of survey

-> SWOT analysis,
set of measures

Implementing partners:

a3 pumgwen [ fosts D OiEau. @) OECD

W AUSTRIA CRoLpE

June

Consultations with
country officials
about process and
measures

- Discuss results
at Regional
Assembly meeting
of EU4Green

July & August

Integration of
results

- Revised plan

Sept. & October

Validation of
recommendations
with key
stakeholders

- Finalization of
plan

UNECE ﬁﬁgﬁ M ?L_,‘.F:.I:__,l -
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Funded by
the European Union

m
>
h
=

Policy Recognition of Emerging Pollutants

Pollutant Category Ukraine Moldova Armenia
PFAS Indirect recognition
Par¥and thrqugh chemical§ and W Not yet explicitly b, Not yet explicitly
polyfluoroalkyl environmental legislation; addressed addressed
SCbat cos no dedicated PFAS
strategy

Increasingly recognised

Pharmaceuticals : it
in environmental and Indirect recognition *  Limited recognition

H d through water, health 4 g

uman an wastewater policy rough water, hea
veterinary disciictions addrassad and waste policies
medicines through the Watch list
(Micro-)plastics b Not yet explicitly W Not yet explicitly W Not yet explicitly
Microplastics and addressed addressed addressed

plastic additives

Implementing partners:

7/6/2026 a3 o £ o5 D OiEau @) OECD () unece (il
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7/6/2026

Funded by
the European Union

SWOT Analysis - Ukraine
<

°
@& Legal framework @ € Lack of awareness of emergent pollutants
@& Approximation to EU legislation ) Outdate (waste-)water technologies
Q Potential of scientific institutions O Limited knowledge and capacity gaps
: : : Funding shortage
& Growing attention to health-related issues O Funding shortag
) War-related infrastructure damage
OPPORTUNITIES ATS
. S
Q) International funding programmes /BA\ ) Lack of specialists
o Development of (inter-) national research . J ). diaciafinenitoring andienforeement
and innovation programmes on emerging
pollutants Resource constraints (funding, facilities,
) Upgrade of wastewater treatment tecnnclagy)
infrastructure and technologies Regulatory & technological implementation
@ Monitoring programmes related to EU water acquis delays
Implementing partners: .
R I AT QO @) OECD (funece @ St
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7/6/2026

Funded by

the European Union

SV~\10T Analysis - Moldova

STRENGTHS

V)
v

2

Approximation to EU legislation

Leveraging funds and technological
innovation partnerships

Growing attention to environmental
regulation

OPPORTUNITIES

@
[

%)
%)

© ©

International funding programmes

Development of (inter-) national research
and innovation programmes on emerging
pollutants

Upgrade of wastewater treatment
infrastructure and technologies

Monitoring programmes related to EU water acquis

Implementing partners:

b & ENVIRONMENT F EKPERTISE
Il AGENCY

W AUSTRIA

- CROLI' arn

WEAKNESSES

QeSS ©

Lack of awareness of and information on
emergent pollutants

Regulatory gaps and governance issues
Limited knowledge and capacity gaps
Funding shortage

Limitations in monitoring and data

Lack of specialists
Lack of monitoring and enforcement

Resource constraints (funding, facilities,
technology)

Climate and societal pressures
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7/6/2026

Funded by

the European Union

SWOT Analysis - Armenia
=

STRENGTHS

000

Existing environmental monitoring institutions
Established water governance structures
Inter-institutional cooperation mechanisms

Recognition of emergent pollutants as
environmental issue

OPPORTUNITIES

o

00 ©

Regional and international funding programmes
and cooperation

Upgrade of wastewater treatment
infrastructure and technologies

Monitoring programmes related to EU water acquis

Extended Producer Responsibility

Implementing partners:
b & ENVIRONMENT |- EKPERTISE
I AGENCY

FRANCE
W AUSTRIA Il coouresmn

6
g

==m
me=
feg=lF - Y
o en

m
>
h
=

WEAKNESSES

- - -

Limited alignment with EU requirements
Lack of systematic monitoring programmes
Limited understanding of pollutant pathways
Limited capacities and knowledge

Inadequate (waste-)water technologies

Delays in legislative reform
Low public awareness
Slow implementation of EU approximation measures

Resource constraints (funding, facilities,
technology)

Increasing consumption of pollutant-
containing products
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Funded by
the European Union

Phased approach of measures

PHASE 1

(2026-2027)
MONITORING &
KNOWLEDGE

PHASE 2

(2027-2030)
IMPLEMENTATION

PHASE 3

(2030+) SYSTEM
TRANSFORMATION

7/6/2026

Monitoring Laboratory . :
programmes strengthening MURIEINIEEIS
Regulatory Risk Advanced
Szole e assessment treatment

systems pilots
Full integration Advanced Circular
into water treatment economy
policy infrastructure measures

Implementing partners:

EXPERTISE H i
Bl ROLIRONMENT F FRANCE n Q'IEaQU @» OECD (e}
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Awareness
raising

Producer
responsibility
measures

Long-term
monitoring
systems

10



Funded by
the European Union

Feedback and questions

Implementing partners:

B SuyeonmenT Exiﬁ%TE'SE 10|E3U @/;OECD {2} unece K

W AUSTRIA -

Scan below to access
the background paper!
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