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1. Einleitung

Das Thema Mikroplastik ist weiterhin im Fokus des o6ffentlichen Interesses und deshalb
Gegenstand einer Vielzahl an Forschungsprojekten bzw. Untersuchungsprogrammen auf
Bundes- und Landerebene. Wahrend sich Untersuchungen vor einigen Jahren auf die
Vermillung der Weltmeere mit Plastikabfallen und spater auch deren Zerfall zu Mikroplastik
und die Akkumulation in der marinen Umwelt konzentrierten, weils man inzwischen um die
"zivilisatorische Grundlast" von Mikroplastik in allen Gewassern und gewinnt zunehmend
auch Erkenntnisse Uber das Vorkommen in weiteren Umweltkompartimenten. So zeigen
neuere Publikationen auch Ergebnisse aus den Bereichen Abfall (Laforsch 2018,
http://advances.sciencemag.org/content/4/4/eaap8060) sowie Boden (Rillig 2018,
https://pubs.acs.org/doi/10.1021/acs.est.8002212), so dass nunmehr alle Umweltbereiche im Fokus
der Mikroplastikdiskussionen stehen. Aufgrund der dynamischen Entwicklung in der
Mikroplastikforschung wurden die Handlungsempfehlungen (Stand 20.02.2017) einer
Prifung unterzogen und aktualisiert. Der nun vorliegende Sachstandsbericht bezieht sich
weiterhinnur auf partikuldres Mikroplastik und folgt damit aktuellen Definitionsvorschlagen
(z.B. ECHA 2019 (https://echa.europa.eu/documents/10162/05bd96e3-b969-0a7c-c6d0-
441182893720), Hartmann et al. 2019
(https://pubs.acs.org/doi/pdf/10.1021/acs.est.8b05297)), die unter dem Begriff ,Mikroplastik*
ausschliel3lich feste, unlésliche und nicht abbaubare synthetische Polymere verstehen und
damit eindeutig von der Thematik geldster, gelartiger oder flissiger Polymere abgrenzen.

Es bestehen noch erhebliche Wissenslicken hinsichtlich des Umweltverhaltens und der
Umweltfolgen von Mikroplastik. Es wurden dennoch bereits umfangliche Beschlisse zur
Reduzierung von (Makro-)Plastik in die Umwelt gefasst, u.a. zu Entwicklung und Umsetzung
gemeinsamer europadischer Mallnahmen zur Reduzierung und Vermeidung von
Kunststoffabfallen, Identifikation von Forschungsbedarf bzw. -schwerpunkten sowie Prifung
von Maflinahmen zur Reduzierung des Eintrages in die Umwelt.

2. Aktivitdten auf Bund- und Lianderebene
2.1 Laufende Forschungsvorhaben Bund — Lander

Fur Deutschland wegweisend ist der Start der BMBF-FérdermalRnahme ,Plastik in der
Umwelt — Quellen, Senken, Ldsungsansatze“ mit 5 fachibergreifenden Themenfeldern in
FONA (Green Economy, Konsum, Recycling, Limnische Systeme, Meer und Ozeane) mit
einer Auftaktkonferenz am 17./18. Oktober 2017 in Berlin gestartet. Die FordermalRnahme
umfasst 18 Verbundprojekte mit rund 100 Partnern und deckt das ganze Spektrum des
Themas Plastik in der Umwelt ab. Das Volumen der Férdermal3nahme betragt ca. 35 Mio. €
mit einer Laufzeit der Projekte z.T. bis Ende 2020 (s. Anlage 1). _https://ombf-plastik.de/home

Das Bundesministerium fir Bildung und Forschung (BMBF) férdert zudem seit 2016 das bis

Anfang 2019 laufende Verbundprojekt MiWa ,Mikroplastik im Wasserkreislauf‘. Es ist Tell

der Férdermalinahme ,Risikomanagement von neuen Schadstoffen und Krankheitserregern
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im  Wasserkreislauf (RiSKWa)". Das Verbundprojekt MiWa widmet sich den
Forschungsschwerpunkten: Probenahme, Probenaufbereitung, Analytik Herkunft und
Verbleib sowie Wirkungen von Mikroplastik. Weiterfihrende Erkenntnisse, insbesondere
hinsichtlich der methodischen Vorgehensweise werden fir das kommende Jahr erwartet. Ein
aktueller Sachstandsbericht des Projektes ist als Anlage 6 beigefugt. https:/www.wrh.tu-
berlin.de/miwa/menue/miwa /

Auf Landerebene hervorzuheben ist die Veroffentlichung des gemeinsamen Berichts zum
Vorkommen von Mikroplastik in Binnengewassern Sitd- und Westdeutschlands der Lander
BW, BY, HE, NW und RP, der erstmals einen einheitlichen und vergleichbaren Datensatz
zum Vorkommen von Mikroplastik in deutschen Binnengewassern liefert und damit eine der
umfassendsten Studien zu Mikroplastik weltweit darstellt. (Mikro)Plastik wurde in der
Landerstudie an allen 52 Probestellen nachgewiesen. Es kann somit von einer
zivilisatorischen Grundlast von Kunststoffpartikeln in den Gewassern ausgegangen werden.
(s. Anlage 2).

https://www.lfu.bayern.de/analvytik stoffe/mikroplastik/laenderbericht 2018/index.htm
https://www.lanuv.nrw.de/umwelt/wasser/gewaesserueberwachung/mikroplastik-in-binnengewaessern/

Ein zweiter Berichtsteil, der Ergebnisse aus Untersuchungen in der Wassersaule und
Sedimenten umfassen soll, soll im nachsten Jahr verdffentlicht werden. Daneben werden
weitere Einzelprojekte durch Bund und Lander finanziert bzw. durchgefiihrt (s. Anlage 1).

2.2 Ergebnisse aus den Bund/Landerveranstaltungen

- Bund/Lander-Gesprach ,,Mikroplastik in Binnengewéassern"
am 10./11. Marz 2016;
- Statuskolloquium ,,Mikroplastik in der Umwelt“ am 05./06. Juli 2018

e Mikroplastik wird in allen untersuchten Gewassern nachgewiesen.

¢ Kenntnisstand und Analysemethoden entwickeln sich dank hoher
Forschungsférderung stetig weiter. Dennoch sind viele Fragen offen und es besteht
weiterer Bedarf zur Methodenoptimierung

o Bisher identifizierte Eintragspfade (z.B. Eintrage durch Littering, aus der
verarbeitenden Industrie, behandeltes kommunales Abwasser,
Mischwasserentlastungen, Abwasser aus der Trennkanalisation (Reifenabrieb),
diffuser Flacheneintrag/ Landwirtschaft - u.a. Komposte und Klarschlamme) muissen
verifiziert werden.

o Die Kenntnisse bzgl. der Eintragspfade und -mengen sowie Daten zu Kunststoff-
Frachten in den Gewassern sind in den Bundeslandern unzureichend. Kein
Bundesland verfugt Uber Untersuchungsergebnisse zum Eintrag von Plastik (Makro-
sowie Mikroplastik) aus Binnengewassern in Meere. Dazu fehlen aktuell unabhangig

von validen Detektionsverfahren auch entsprechende Probennahmestrategien und
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Monitoringkonzepte flr Mikroplastik. Erste Konzepte zur Vereinheitlichung der
Vorgehensweise wurden inzwischen im BMBF-Projektverbund ,Plastik in der Umwelt*
in einem Diskussionspapier zusammengefasst.
https://bmbf-plastik.de/publikation/diskussionspapier-mikroplastik-analytik

Die Analysenkapazitaten fir die notwendigen Monitoringkonzepte fiir Mikroplastik sind
derzeit nicht ausreichend, auch wenn aktuell eine Aufristung u.a. in Bundesbehdrden
und Forschungseinrichtungen stattfindet. Hochste Prioritat hat die weitere Optimierung
und Vereinheitlichung der Probenahme-/aufbereitung und der Analyseverfahren
(Verkirzung des Zeitbedarfs/ Automatisierung der Auswertung). Wahrend
thermogravimetrische Analysemethoden (u.a. Pyrolyse-GC-MS, TED - GC-MS)
derzeit die zeit- und kostenglinstigeren Alternativen flr die Quantifizierung von
Plastikgehalten (Masse/Volumen) in Umweltproben darstellen, kdnnen uber die aktuell
noch aufwandigen spektroskopischen Verfahren (Partikelanzahl/VVolumen) detaillierte
Informationen Uber die Kunststoffpartikel flir eine spatere Risikobewertung gewonnen
werden. Es sollte keine Festlegung auf ein Verfahren geben, sondern entsprechend
der Fragestellung die Vorteile der jeweiligen Ansatze genutzt werden. Verwiesen wird
hier auf die Arbeit von Elert et al. (2017).

Die Weiterentwicklung von Probenahme- und Analyseverfahren bzgl. Mikroplastik
erfolgt im Rahmen verschiedener Projekte der BMBF-FoérdermalRnahme (z.B.
RUSEKU: https://bmbf-plastik.de/verbundprojekt/ruseku) und hat vorlaufend im Projekt
MiWa der BMBF-FérdermalRnahme RiSKWa stattgefunden.

Risikobewertung: Untersuchungen zu moglichen Auswirkungen von Mikroplastik auf
SiuRwasserorganismen sind essentiell fur die Risikobewertung. Ausreichende
Kenntnisse (und auch Umweltqualitdtsnormen) gibt es nur fir einige als Additive
verwendete Chemikalien. Systematische Studien zu moglichen Auswirkungen von
Mikroplastik in Binnengewassern werden derzeit z.B. am LfU Bayern sowie im
Rahmen des Projektes MiWa durchgefihrt und sind u.a. Gegenstand einiger
Forschungsprojekte im Rahmen der BMBF Fordermalinahme. Hierzu wird durch das
MiWa-Konsortium Mitte November 2018 ein Review-Artikel publiziert (Science of the
Total Environment).

In den meisten Bundeslandern werden mogliche Mallnahmen zur Reduzierung von
Kunststoffen in Binnengewassern prinzipiell diskutiert. Dies betrifft in erster Linie
staatliche Behdrden, Medien, Unternehmen und Nicht-Regierungs-Organisationen,
teilweise aber auch die Bevolkerung. Es fehlen jedoch Bewertungsgrundlagen und
einheitliche Bewertungskriterien, um die Ergebnisse und die Relevanz der Belastung
mit Mikroplastik einheitlich bewerten zu kénnen sowie ggf. notwendige MafRhahmen zu
veranlassen.
Etwa die Halfte der Lander gibt an, Mallinahmen zu planen oder umzusetzen, um den
Plastik-Eintrag in Binnengewasser zu reduzieren. In wenigen Landern existieren
Planungen, um Plastikmill aus Binnengewassern zu entfernen.
Detailinformationen:
- Bund/Lander-Gesprach vom 10./11. Marz 2016

Zusammenfassung (s. Anlage 3)
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- Statuskolloquium Mikroplastik 2018 vom 05./06. Juli 2018
Zusammenfassung (s. Anlage 4)
https://www.lfu.bayern.de/analytik stoffe/mikroplastik/expertenkolloquium_ 2018/index.htm

3. Ergebnisse weiterer nationaler und internationaler Aktivitaten/Veranstaltungen

Inzwischen ist Mikroplastik Thema auf vielfaltigen internationalen Veranstaltungen und
Workshops (u.a. auch G7, G20, OECD). Hinzuweisen ist auf die Unterzeichnung der Plastik-
Charta durch Deutschland in diesem Sommer (https://g7.gc.ca/wp-
content/uploads/2018/06/OceanPlasticsCharter.pdf). Die  Kernaussagen der fachlichen
Veranstaltungen decken sich meist mit den Ergebnissen der EU-Veranstaltung ,Plastik in
Binnengewassern® vom 21./22. Juni 2016, die bereits in der LAWA Handlungsempfehlung
vom 20.02.2017 ausfihrlich dargestellt wurden. Hier erfolgt eine Ergdnzung um neue
Erkenntnisse:

o Mikroplastik in Binnengewasser ist allgegenwartig, Expositionsdaten muissen
harmonisiert werden, um widersprichliche Bewertungen zu vermeiden und eine
evidenzbasierte Politik zu ermoglichen.

o Auf Initiative des DIN wurde im ISO TC 61 ein neues Unterkomitee fir Umweltfragen
eingerichtet (SC 14) in dem verschiedene Arbeitsgruppen zu Teilaspekten Normen
erarbeiten. Hervorzuheben ist die Arbeitsgruppe 4 ,Characterisation of plastics leaked
into the environment (including microplastics)’ die einen ersten Sachstandbericht
vorgelegt hat, der auf der diesjahrigen Sitzung im September in Tokio fachlich
verabschiedet wurde und eine Reihe von Definitionen im Kontext Mikroplastik enthalt.

e Auf nationale Ebene ist der Bericht des Fraunhofer Instituts UMSICHT zu erwahnen,
der erstmals ein umfassendes Ranking von udber 50 Mikroplastikquellen
zusammenstellt und damit auf eine mdgliche Relevanz bislang weniger im Fokus
stehender Quellen hinweist (https://www.umsicht.fraunhofer.de/de/presse-

medien/pressemitteilungen/2018/konsortialstudie-mikroplastik.html )

e Mikroplastik-Partikel werden von einer Vielzahl von Tieren aufgenommen. Es gibt
Bedenken hinsichtlich des  Risikos dieser Partikel fir aquatische
Lebensgemeinschaften. Aktuell verfigbare Testdesigns und Bewertungssystem sind
geeignet fur die Risikobewertung geldster Chemikalien, kénnen aber nicht auf
partikulares Mikroplastik Ubertragen werden. Hier missen neue Systeme entwickelt
werden, die insbesondere die extreme Persistenz der Kunststoffe einbeziehen.

e Kunststoffe sind flr die Gesellschaft unverzichtbar. Sie haben das Potenzial, den
menschlichen FuRBabdruck auf die Umwelt zu reduzieren und andere Materialien zu
ersetzen, die weniger umweltfreundlich sind. Gegenwartig fuhrt die Anwendung von
Kunststoffprodukten jedoch zu einer Verschmutzung der Umwelt durch
Kunststoffreste. Wenn sich dies in Zukunft nicht andert, konnen die Vorteile durch ihre

Kosten im Hinblick auf Schaden an der Umwelt Gberlagert werden.
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Die Umweltverschmutzung durch Kunststoff hat Schnittstellen zu verschiedenen
Politikfeldern, einschliellich Energie, Landwirtschaft, Verkehr und Gesundheit. Daher
sind die Fachkenntnisse und Ansichten aller dieser Sektoren erforderlich, um die
Verschmutzung mit Kunststoffen zu bewaltigen. Die Kosten-Nutzen-Analyse flr Plastik
sollte zu echten Preisen und einer Folgenabschatzung fur soziale, 6konomische und
Okologische Aspekte flihren.

Ressourceneffizienz und Kreislaufwirtschaft, die von linearen zu Abfall fihrenden
Prozessen in geschlossene Materialkreislaufe flhren, sind von grundlegender
Bedeutung fur die LOsung der Kunststoffverschmutzung. Die Ursache der
Verschmutzung der aquatischen Umwelt mit Kunststoffen sind abhangig von der
Weltregion unterschiedlich. Vielfach sind nicht-sachgerecht entsorgte Abfalle der
Haupteintragspfad. Alle Plastikprodukte werden auf dem Land produziert, die meisten
an Land verwendet. Sie mussen dorthin zurickkehren, um ordnungsgemald entsorgt
zu werden. Um das Management von Plastikabfallen an Land zu verbessern, mussen
wir die Einstiegspunkte der Plastikverschmutzung zu den Flissen und zu den Meeren
verstehen.

In Regionen mit gut entwickelten Entsorgungssystemen ist die Hauptquelle fir
Mikroplastik oftmals Abrieb, der wahrend der vorgesehen Nutzung von
Kunststoffprodukten entsteht. Hierzu zahlen u.a. Textilien (Wasche) und Reifen.
Einige Zeit wurde diskutiert, ob Reifenabrieb unter die Definition von ,Mikroplastik® fallt
- neuere Definitionsvorschlage beziehen Reifenabrieb und andere Elastomere ein. In
Deutschland und anderen europaischen Staaten entsteht demnach der hochste Anteil
an Mikroplastik auf Verkehrsflachen, hauptsachlich Reifenabrieb.

Es gibt viele verschiedene Losungsmoglichkeiten fur die Kunststoffverschmutzung der
Umwelt und einige Lésungen sind bereits vorhanden. Ein wichtiger Faktor ist das
Design von Kunststoffprodukten, die eine geringere Tendenz haben, als
Kunststoffmill zu enden bzw. deutlich weniger Abrieb verursachen. Andere Faktoren
sind Verbesserungen in der Abfallwirtschaft und die breite Umsetzung dieser
Technologien, sowie ein starkeres Verbraucherbewusstsein. Es missen die Barrieren
identifiziert werden, die plausible Lésungsansatze fir die Reduzierung von Plastikmll
verhindern.

Malnahmen in der Kunststoffabfallwirtschaft, der Wasserwirtschaft und in der
Umweltforschung sollten priorisiert werden: Wo haben wir bereits gentigend Daten,
um die Quellen der Kunststoffverschmutzung sicher zu identifizieren? Gibt es bereits
Lésungen, so dass wir umgehend gegen die Verschmutzung vorgehen kdnnen? Wo
liegt der Forschungsbedarf, wo fehlt es uns an Beweisen?

Viele der o.g. Ideen zur Vermeidung von Plastikeintragen in die Umwelt —
insbesondere durch die Vereidung von Littering, besserem Recycling und
Produktdesign - sind in der EU Plastikstrategie dargelegt. Als konkrete MaRnahme
wird u.a. ein Verbot der haufigsten Einweg-Kunststoffprodukte vorgeschlagen.
(http://ec.europa.eu/environment/waste/plastic_waste.htm)

Auch der 5-Punkte-Plan des BMU (https://www.bmu.de/download/5-punkte-plan-des-

bundesumweltministeriums-fuer-weniger-plastik-und-mehr-recycling/) setzt hauptsachlich auf
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Vermeidung, Green-design und Recycling.

e Plastik ist nicht Teil der Wasserrahmenrichtlinie, kdnnte aber ein Diskussionspunkt der
2019 kommende Uberpriifung der WRRL werden.
Detailinformationen:
EU-Veranstaltung ,Plastik in Binnengewassern“ vom 21./22. Juni 2016
Zusammenfassung (s. Anlage 5)
https://www.umweltbundesamt.de/en/plastics-conference-2016

4. Handlungsempfehlung zum weiteren Vorgehen

¢ Handlungsoptionen zur Minimierung des Eintrags von Kunststoffen (und damit auch
von Mikroplastik) in die Umwelt liegen insbesondere auch im Feld der Abfall- und
Kreislaufwirtschaft. Grundlage dafur ist die 18.01.18 verabschiedete europaische
Strategie fur Kunststoffe sowie der Beschluss zur 90. UMK vom 06./07.Juni 2018.

e Handlungsempfehlungen zum Umgang und zur Minimierung der Verunreinigung mit
Mikroplastik kénnen seitens der Wasserwirtschaft an den Schnittstellen Wasser bzw.
Gewasser bearbeitet und ganzheitlich nur mit Hilfe Dritter auf’erhalb der LAWA
weiterentwickelt werden. Die LAWA sollte daher gemeinsam mit anderen
Landerarbeitsgemeinschaften wie LABO (Bodenschutz), LAGA (Abfall), dem BLAK
Abwasser sowie dem Landerausschuss Immissionsschutz (LAI) aktiv werden, um die
Erkenntnislage und den Informationsaustausch in allen Bereichen zu verbessern und
soweit es der jetzige Kenntnisstand zulasst Managementoptionen zusammenzustellen.

o Basierend auf den Ergebnissen der Konsortialstudie des Fraunhofer Instituts
UMSICHT sollte in der Wasserwirtschaft verstarkt der Eintrag aus Infrastrukturflachen/
Niederschlagswassereinleitungen untersucht und ggf. entsprechende Rickhalte-
maflnahmen gefordert werden. https://www.umsicht.fraunhofer.de/de/presse-
medien/pressemitteilungen/2018/konsortialstudie-mikroplastik.html

e Bisher fehlt eine fiir Behérden taugliche Uberwachungsmethode fiir Mikroplastik. Die
Standardisierung der Uberwachungsmethode muss vorangetrieben werden, mit dem
Ziel, die Voraussetzungen fir ein zuklnftiges Monitoring von Mikroplastik in
Binnengewassern nach einheitlichen Qualitatskriterien zu legen. Da es sich um eine
globale Herausforderung handelt, sind die Aktivitdten des DIN auf ISO-Ebene zu
stitzen und die LAWA sollte sich aktiv an den Normungsarbeiten im DIN
Normenausschuss Kunststoffe (FNK) beteiligen.

o Als Basis fur eine weitergehende Risikoabschatzung der Mikroplastikbelastung in
Binnengewassern, sind wirkungsbezogene Bewertungsgrundlagen fur Mikroplastik zu
erarbeiten. Bei der Ableitung der Bewertungsgrundlagen muss die ausgesprochen
hohe Persistenz von Kunststoffen bertcksichtigt werden.

e Die 91. UMK hat den Bund gebeten, die Erarbeitung einheitlicher
Bewertungsgrundlagen und -kriterien bzgl. Mikroplastik fur die Umwelt, insbesondere
die Gewasser, voranzutreiben, um eine  zuklnftige Einordnung  der
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Untersuchungsergebnisse zu gewahrleisten. Die LAWA sollte entsprechende
Aktivitaten aktiv unterstitzen.

o Mikroplastik wurde an allen bislang untersuchten Messstellen nachgewiesen. Auch
wenn noch viele Forschungsfragen offen sind, kénnen Malnahmen Uberall dort
ansetzen, wo die Entstehung von Mikroplastik einschlief3lich der Eintragspfade in die
Umwelt hinreichend bekannt ist. Ziel ist es, die richtige Balance zwischen dem Aufbau
notwendiger wissenschaftlicher Erkenntnisse, der Entwicklung von
Minderungsstrategien und zeitnah umsetzbarer MalRnahmen zur Reduzierung von
Makro- wie Mikroplastik zu finden.

Anlagen:

Anlage 1 — BMBF-FérdermalRnahme ,Plastik in der Umwelt*

Anlage 2 — Landerbericht Mikroplastik Binnengewasser Sud- und Westdeutschlands
Anlage 3 — Bund/Lander-Gesprach zu ,Mikroplastik in Binnengewassern*

Anlage 4 — Statuskolloquium 2018 ,Mikroplastik in der Umwelt®

Anlage 5 — Abstracts der EU- Veranstaltung ,Plastik in Binnengewassern*

Anlage 6 — Sachstandsbericht MiWa Oktober 2018



Anlage 1

Anlage 1 — BMBF-Forschungsschwerpunkt ,,Plastik in der Umwelt*

Das BMBF férdert in diesem Forschungsschwerpunkt 18 Verbundprojekte und ein wissen-
schaftliches Begleitvorhaben mit dem Ziel, den Eintrag, die Verbreitung und die Wirkungen
von Plastik in der Umwelt zu untersuchen. Es werden Lésungsansatze zur Verminderung und
Vermeidung des Eintrags sowie zur Entfernung des (Mikro)Plastiks identifiziert und beispiel-
haft umgesetzt. Dabei wird der gesamte Lebenszyklus von Kunststoffen betrachtet.

Die Vorstellung erster Ergebnisse ist zum 6ffentlichen Statusseminar am 9./10. April 2019 zu
erwarten.

Plastik in der Umwelt-Homepage: https://bmbf-plastik.de

Die Vorhaben gliedern sich in finf Themenbereiche:
1. Green Economy
e RAU - Reifenabrieb in der Umwelt
e TextileMission - Mikroplastik textilen Ursprungs — Eine ganzheitliche Betrachtung: Op-
timierte Verfahren und Materialien, Stoffstrome und Umweltverhalten
o ENSURE - Entwicklung neuer Kunststoffe fir eine saubere Umwelt unter Bestimmung
relevanter Eintragspfade
2. Konsum
e VerPlaPoS - Verbraucherreaktionen bei Plastik und dessen Vermeidungsmaoglichkei-
ten am Point of Sale
e PlastikBudget - Entwicklung von Budgetansatz und LCA'; Wirkungsabschatzungsme-
thodik flr die Governance von Plastik in der Umwelt
3. Recycling
¢ ResolVe - Recycling von Polystyrol mittels rohstofflicher Verwertung
e solvoPET - Entwicklung einer Verwertungstechnologie fur PET, Altkunststoffe aus Mul-
tilayermaterial und anderen Abfallverbunden
¢ MaReK - Markerbasiertes Sortier- und Recyclingsystem fiir Kunststoffverpackungen
e KuWert - Schiffgestitzte Behandlung von Kunststoffen zur Implementierung von Wert-
schopfungsketten in wenig entwickelten Landern sowie zur Vermeidung von Kunststof-
feintrdgen in die Umwelt und insbesondere in marine Okosysteme
4. Limnische Systeme
e PLASTRAT - Lésungsstrategien zur Verminderung von Eintradgen von urbanem Plastik
in limnische Systeme
o RUSEKU - Reprasentative Untersuchungsstrategien fiir ein integratives Systemver-
sténdnis von spezifischen Eintragen von Kunststoffen in die Umwelt
e SubuTrack - Tracking von (Sub)Mikroplastik unterschiedlicher ldentitat — Innovative
Analysetools fir die toxikologische und prozesstechnische Bewertung
e REPLAWA - Reduktion des Eintrags von Plastik Uber das Abwasser in die aquatische
Umwelt
e EmiStop - Identifikation von industriellen Plastik-Emissionen mittels innovativer Nach-
weisverfahren und Technologieentwicklung zur Verhinderung des Umwelteintrags tber
den Abwasserpfad

! Life cycle analysis


https://bmbf-plastik.de/
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e MikroPlaTaS - Mikroplastik in Talsperren und Staubereichen: Sedimentation, Verbrei-
tung, Wirkung

e MicBin - Mikroplastik in Binnengewassern — Untersuchung und Modellierung des Ein-
trags und Verbleibs im Donaugebiet als Grundlage fir MaBnahmenplanungen

5. Meere und Ozeane

e PLAWES - Mikroplastikkontamination im Modellsystem Weser — Nationalpark Watten-
meer: ein 6kosystemubergreifender Ansatz

e MicroCatch_Balt - Untersuchung der Mikroplastik-Senken und -Quellen von einem ty-
pischen Einzugsgebiet bis in die offene Ostsee

AuBerdem wurde das Begleitvorhaben PlastikNet eingerichtet. Es kiimmert sich um Wissen-
saustausch, die Vernetzung zwischen den Projekten und die Verwertung und Kommunikation
der Ergebnisse.

Im Lenkungskreis der FérdermaBnahme wurden bisher sechs Querschnittsthemen definiert,
an denen alle interessierten Verbundprojekte gemeinsam, z.B. in Workshops, arbeiten:

1. Analytik und Referenzmaterialien

2. Bewertungsmethoden moglicher Auswirkungen von Plastik in der Umwelt (inkl. Toxikologie)
3. Begriffe & Definitionen

4. Soziale und politische Dimension

5. Modellierung, Datenbanken (inkl. Okobilanzierung)

6. Recycling/Produktentwicklung

Aus dem Querschnittsthema 1 wird in Kurrze ein ,Eckpunktepapier Analytik® veréffentlicht, das
Ansétze zur Standardisierung und Qualitéatssicherung der Probenahme- und Analysenmetho-
den vorschlagt.

Im Schwerpunkt arbeiten u.a. folgende Vorhaben an Probenahmemethoden in den Regen-
und Abwassereinleitungen von Stadten, in Gewéassern und einige auch im Boden: RAU, Tex-
tileMission, ENSURE, PLASTRAT, RUSEKU, SubpuTrack, REPLAWA, EmiStop, MikroPlaTas,
MicBin, PLAWES und MicroCatch_Balt. U.a. stehen neuartige Systeme zur Erfassung von
Mikroplastik in den Wasserstrémen der Stédte und die vollstandige Erfassung von Mikroplastik
im Schwebstoff der Fllisse im Vordergrund.

Analysenmethoden werden weiterentwickelt und angewandt u.a. von den folgenden Vorha-
ben: RAU, TextileMission, ENSURE, PLASTRAT, RUSEKU, SubuTrack, REPLAWA, E-
miStop, MikroPlaTaS, MicBin, PLAWES und MicroCatch_Balt. Fir beide Methodenstrange
(optische Identifikation der Plastiknatur und -art sowie Partikelzédhlung; summarische Metho-
den zur Ermittlung der Plastikkonzentration in mg/l) sind routinetaugliche, standardisierte Ver-
fahren erforderlich, aber noch nicht verfigbar.

Eintragsursachen, -wege und -mengen ermitteln u.a. die Vorhaben: RAU, TextileMission, Ver-
PlaPoS, PlastikBudget, ENSURE, RUSEKU, REPLAWA, EmiStop, MicBin, PLAWES, Micro-
Catch_Balt und PLASTRAT.

Hierzu hat kirzlich eine Studie des Fraunhofer UMSICHT Instituts mit Schatzwerten einen
Uberblick fir Deutschland gegeben (Bertling et al. 2018, DOI: 10.24406/UMSICHT-N-497117).
Etwa zwei Drittel der Eintrage sind Mikro-, ein Drittel Makroplastik. Unter prim&rem Mikroplastik
verstehen die Autorlnnen sowohl direkt eingesetzte Partikel, als auch solche, die bei Gebrauch



notwendigerweise in die Umwelt abgegeben werden. Letztere Uberwiegen: 89 % des Mikro-
plastiks entsteht in der Nutzungsphase z.B. durch Abrieb von Polymeren. Hinzu kommt die
Fragmentierung von Makroplastik. Wichtigste Quellen fir den Eintrag von primarem Mikro-
plastik von ca. 330.000 t/a sind demnach: 1. Reifenabrieb (ca. 100.000 t/a), 2. Abfallentsor-
gung 3. Abrieb von Polymeren und Bitumen in Asphalt, 4. Pelletverluste, 5. Verwehung von
Sport- und Spielplatzen, 6. Baustellen 7. Abrieb von Schuhsohlen 8. Kunststoffverpackungen
9. Fahrbahnmarkierungen, 10. Faserabrieb bei der Textilwasche. Mehr als 60 % dieser Emis-
sionen haben Verkehr, Geb&dude und Infrastruktur als Quelle und gehen somit vorwiegend in
den Regenwasserabfluss. Hinzu kommt Makroplastik, so dass insgesamt rund 500.000 t jahr-
lich in die Umwelt eingetragen werden. In Deutschland werden nur 7,6 % des ca. 10 Mill. t pro
Jahr eingesetzten Kunststoffes stofflich recycelt, 3,1 % werden als Kunststoffemissionen frei-
gesetzt. Dieses Verhaltnis sehen die Autorlnnen nicht mehr als ,Kreislaufwirtschaft* an. Aus
den Zahlen Uber die Eintrdge und dem Ruckhalt in Klgranlagen, Béden u.a. kann im Vergleich
zum Schwebstofftransport deutscher Flisse (in der Summe etwa 10 Mill. t pro Jahr) geschlos-
sen werden, dass der Plastikanteil am Schwebstofftransport heute im Mittel eine GréBenord-
nung von einem Prozent haben sollte.

Okotoxikologische Wirkungen untersuchen u.a. die Vorhaben: MikroPlaTaS, PLASTRAT, EN-
SURE, SubuTrack und PLAWES. Im Vordergrund stehen hier Wirkungen besonders kleiner
Partikel (kleiner ein um), die zellgangig sind und der Unterschied der Wirkungen von Plastik-
partikeln im Vergleich zu nattrlichen Partikeln an die die Organismen und der Mensch gewdhnt
sind. Wirkungen von Additiven (z.B. Weichmacher, Flammschutzmittel) sind bereits mit stan-
dardisierten Methoden relativ gut untersucht und bewertet sowie in Stoff- und Wasserregelun-
gen einbezogen.



Anlage 2

Landerbericht ,,Mikroplastik in Binnengewassern Siid- und Westdeutschlands*

Um einen einheitlichen Datensatz (ber ein gréBeres geographisches Gebiet mit
unterschiedlichen FlieBgewassertypen zu generieren, haben sich die funf Bundeslander
Baden-Wdarttemberg, Bayern, Hessen, Nordrhein-Westfalen und Rheinland-Pfalz mit ihren
jeweiligen Monitoring-Projekten zusammengeschlossen und mit dem gemeinsamen
Kooperationspartner (Universitat Bayreuth) Mikroplastik-Konzentrationen in
unterschiedlichen Kompartimenten von sid- und westdeutschen FlieBgewassern ermittelt.

Die Ergebnisse aus den Untersuchungen der Wasseroberflache wurden im Méarz 2018 in
einem ersten gemeinsamen Teilbericht verdffentlicht (Download Gber die Homepages der
beteiligten Landesamter).

Oberflachennahe Wasserproben wurden an insgesamt 52 Messstellen in 22 FlieBgewéassern
im Einzugsgebiet von Rhein und Donau entnommen. Neben den beiden groBen Strédmen
wurden Zuflisse unterschiedlicher GréBenordnung Die Probenahmen erfolgten mit einem
sogenannten MantaTrawl. Nach einer enzymatischen Aufreinigung wurden Partikel bis zu
einer Untergrenze von 20 um mittels FTIR-Spektroskopie analysiert.

Unter Berilcksichtigung einiger Unsicherheiten einer Pilotstudie erlaubt der umfangreiche
Datensatz folgende erste Aussagen Uber die Verteilung von Mikroplastikpartikeln in
FlieBgewassern:

e (Mikro)Plastik wurde an allen Probestellen nachgewiesen. Es kann von einer
zivilisatorischen Grundlast von Kunststoffpartikeln in den Gewassern ausgegangen
werden.

¢ Die Partikelkonzentrationen (< 5 mm bis 20 um) reichten Uber eine Bandbreite von
knapp 3 bis Uber 200 Partikel/m3.

e Trotz des groBen Umfangs lasst der Datensatz noch keine regelméaBigen
Verbreitungsmuster erkennen: Konzentrationsanstiege im Bereich von
Ballungsgebieten (stédtisch oder industriell) oder eine Zunahme entlang des
Flussverlaufes wurden nur in Einzelféllen beobachtet.

e Der gréBte Anteil (88,5 %) der gesammelten Partikel gehért der GréBenklasse kleines
Mikroplastik (1 mm — 20 ym) an. Dies bezieht sich auf die Anzahl erfasster Partikel
und bericksichtigt nicht die Masse der einzelnen Fraktionen.

e Der Anteil der nur semiquantitativ erfassten Partikel kleiner Maschenweite (< 300 ym)
liegt bei 64 % - die tatsachlichen Konzentrationen werden vermutlich noch deutlich
unterschatzt.

e Am haufigsten (zusammen 88 %) wurden die Polymere Polyethylen (PE) und
Polypropylen (PP) nachgewiesen, die auch einen hohen Marktanteil in der
Kunststoffproduktion ausmachen und die aufgrund einer Dichte < 1 g/cm?3 (ohne
Additive) potentiell aufschwimmen.

e Dominierende Partikelform an nahezu allen untersuchten Messstellen waren
Fragmente. Fasern, Folien, Beads und Pellets wurden in geringem Umfang bzw. an
einzelnen Messstellen gefunden

e Die gemessenen Konzentrationen liegen in einem &hnlichen GréBenbereich wie in
Regionen mit vergleichbaren zivilisatorischen Mustern (Vergleich verschiedener
Studien aufgrund methodischer Unterschiede nur bedingt méglich)

Bei der Interpretation der Befunde muss bertcksichtigt werden, dass es sich um
Momentaufnahmen handelt. Zudem besteht noch enormer Optimierungsbedarf bei den
Methoden. Daher sollten die Daten mit entsprechender Vorsicht interpretiert werden.
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Aus den Erfahrungen der Pilotstudie kénnen folgende Schlliisse gezogen werden:

e Der Entwicklungsstand der Probenahme und Analysemethoden ist derzeit noch nicht
ausreichend, um — insbesondere fur sehr kleine Partikel — zuverlassige quantitative
Ergebnisse zu erzeugen. Allein deshalb ist aus Sicht der Bundeslénder die
Etablierung eines kontinuierlichen Mikroplastik-Monitorings zum gegenwértigen
Zeitpunkt nicht sinnvoll. Zudem sind die verflgbaren analytischen Verfahren nach wie
vor sehr kosten- und zeitaufwendig. Eine Weiterentwicklung der Methoden sollte
daher auch das Ziel einer Verkirzung des Zeitbedarfs bzw. einer Automatisierung der
Analysenmethoden verfolgen.

e Eine einheitliche Definition von Mikroplastik sowie eine Harmonisierung der
Probenahmemethoden ist dringend notwendig

e Der Nachweis von Mikroplastik an allen untersuchten Messstellen weist auf eine
ubiquitare Prasenz dieser Fremdstoffe in der Umwelt und damit auf die Relevanz des
Themas hin. Daher wird es als durchaus sinnvoll erachtet die Methoden-Optimierung
weiter zu verfolgen und, vorausgesetzt die Methodik hat Praxisreife erlangt, die
Ermittlung einer Trendentwicklung an ausgewahlten Messstellen anzustreben.

Obwohl — oder gerade weil — wissenschaftliche Erkenntnisse Uber die 6kologischen
Auswirkungen von (Mikro)Plastik noch weitgehend fehlen, sollten im Sinne des Vorsorge-
prinzips frihzeitig MaBnahmen zur Reduktion weiterer Eintrédge eingeleitet werden, um eine
fortschreitende Akkumulation dieser hochpersistenten Materialien zu vermeiden. Diese
kénnen Uberall dort ansetzen, wo die Entstehung von Mikroplastik und dessen Eintragspfade
in die Umwelt hinreichend bekannt sind.

Parallel dazu missen weitere, grundlegende Forschungsfragen beantwortet werden, um die
erforderlichen MinderungsmaBnahmen nach und nach zu préazisieren. Von groBer
Bedeutung ist in diesem Zusammenhang die Ermittlung relevanter Eintragspfade, um
MaBnahmen effizient an der Quelle anzusetzen.

Die Ergebnisse der Untersuchungen aus Schwebstoffen, Sedimenten und Klaranlagen sollen
in einem Folgebericht veroéffentlicht werden.
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Bayerisches Landesamt f(ir
Umwelt

LfU-73
Dr. Julia Schwaiger

Aktenzeichen 7-4402.3-21671/2016

Bund/Lander-Gesprach ,,Mikroplastik”“ am 10./11.03.2016 in Wielenbach/Bayern

Anlage(n): 1. Tagesordnung Bund/L&ndergesprach am 10./11.Marz 2016
2. Fragebogen Bund/Landergesprach

e Das Bund/Lander-Gesprach zu ,Mikroplastik in Binnengewassern® fand am 10.-
11.Marz 2016 am Bayerischen Landesamt fir Umwelt (LfU), Dienststelle Wielen-
bach) statt (Programm s. Anlage 1). Gemeinsame Veranstalter waren Umwelt-
bundesamt (UBA) und LfU.Das Gespréach diente als Bestandsaufnahme der Mik-
roplastik-Untersuchungen bei den Landesumweltamtern sowie UBA, BfG und
BAM.

e Einladungen gingen auch an BMUB und BMBF. Am ersten Tag trugen externe
Referenten ihre Untersuchungen und Erkenntnisse vor

e Tag 2 diente ausschlieBlich dem internen Austausch unter den Behdrden des
Bundes und der Lander. Hier wurden auch erste orientierende Ergebnisse der
verschiedenen Untersuchungsprogramme aus Bayern, Nordrhein-Westfalen und
Baden-Wirttemberg vorgestellt.

e Zur Vorbereitung des BuL&-Gesprachs wurde vom LfU ein Fragebogen Uber den
LAWA-AQ/ Expertenkreis ,Stoffe an die Bundeslander versandt (Anlage 2). Er
dient auch zur Vorbereitung der EU- Veranstaltung ,Plastik in Binnengewassern®
am 21-22. Juni 2016 in Berlin(s. Anlage 2).

Ergebnisse der bundesweiten Umfrage

Von 14 Bundeslandern kamen Rickmeldungen auf den Fragebogen, z.T. wurden
aber nicht alle Fragen durchgehend beantwortet. Insgesamt lassen sich die Ergeb-
nisse wie folgt zusammenfassen:

e Bisher fihren nur Bayern, Baden-Wirttemberg, Nordrhein-Westfalen, Rhein-
landpfalz und in geringem Umfang auch Hessen Untersuchungen zu Mikro-
plastik in Binnengewassern durch.

¢ In den meisten Bundeslandern liegen gegenwartig keine Kenntnisse bezlg-
lich der Eintragspfade sowie Daten zu Kunststoff-Frachten in den Gewéassern
VvOor.

o Kein Bundesland verflgt Uber Untersuchungsergebnisse zum Eintrag von
Kunststoffen aus Binnengewéassern in die Meere.

e Drei Bundeslander planen, Untersuchungen zum Vorkommen von Kunststof-
fen in Binnengewassern durchzufihren.
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Systematische Studien zu méglichen Auswirkungen von Mikroplastik in Binnengewas-
sern werden nur in Bayern durchgefinhrt.

Insgesamt ist die 6ffentliche Wahrnehmung des Themas Mikroplastik in den Landern
sehr unterschiedlich. Die héchste Aufmerksamkeit wird dem Thema in Schleswig-
Holstein beigemessen.

In den meisten Bundeslandern werden mégliche MaBnahmen zur Reduzierung von
Kunststoffen in Binnengewéassern diskutiert. Dies betrifft in erster Linie staatliche Behdr-
den, Medien, Unternehmen und Nicht-Regierungs-Organisationen, teilweise aber auch
die Bevolkerung.

Etwa die Hélfte der Lander gibt an, MaBnahmen zu planen oder umzusetzen, um den
Eintrag in Binnengewasser zu reduzieren.

Deutlich geringer ist der Anteil der Lander, in denen bereits MaBBnahmen existieren bzw.
in Planung sind um Plastikmll aus Binnengewassern zu entfernen.

Ergebnisse der bisherigen Forschungsergebnisse

Allen Untersuchungsprogrammen der Lander ist gemeinsam, dass die Analyse von Mik-
roplastik im Auftrag durch die Uni Bayreuth (AG Prof. Dr. Laforsch) erfolgt.

Far alle Programme qilt gleichermal3en, dass bisher nur valide Analysenergebnisse flr
groBe Mikroplastikpartikel (1 mm — 5 mm) vorliegen. Die vorgelegten Werte haben daher
bislang nur orientierenden Charakter; belastbare

Valide Aussagen sind erst nach Analyse aller Umweltproben und aller GréBenklassen
von Mikroplastik maglich.

Die bislang aktiven Lander haben vereinbart, ihre Ergebnisse in einem gemeinsamen
Bericht zusammen zu fassen.

Mit Blick auf zuklnftige Untersuchungen ist es notwendig, Wiederholungs-Messungen
an gleichen Messpunkten anzustellen. Dagegen macht es flr die aktiven Lander zum
gegenwartigen Zeitpunkt weniger Sinn, die Anzahl der Messpunkte zu erweitern.

Folgende weitere Themenschwerpunkte wurden identifiziert:

Analysenkapazitaten sind derzeit nicht ausreichend; hdchste Prioritat hat die weitere Op-
timierung und Vereinheitlichung der Probenahme und Analyseverfahren (Verkirzung
des Zeitbedarfs / Automatisierung der Auswertung); bisher werden nur Analysenergeb-
nisse aus spektroskopischen Untersuchungen (FTIR- bzw. Raman-Spektroskopie) als
aussagekraftig erachtet.

Ansatze des Bundes zum Einsatz thermogravimetrischer Analysemethoden (u.a. Pyroly-
se-GC/MS) befinden sich noch in der Anfangsphase und kénnen Alternativen fur die
Quantifizierung von Plastikgehalten in Umweltproben darstellen. Fiir die Risikobewer-
tung stehen jedoch derzeit lediglich die zeitaufwandigen spektroskopischen Verfahren
zur Verflgung.

Harmonisierung und Beschreibung der Methoden flr die Probenahme und —
aufbereitung sowie der analytischen Nachweismethoden.

Ermittlung relevanter Eintragspfade (z.B. Eintrdge aus der verarbeitenden Industrie, be-
handeltes kommunales Abwasser, Mischwasserentlastungen, StraBenabwas-
ser/Reifenabrieb, diffuser Flacheneintrag/Landwirtschaft/Littering);
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e Emission: in welchen Bereichen werden priméare Kunststoffpartikel produziert und einge-
setzt?

e Risikobewertung: Untersuchungen zu méglichen Auswirkungen von Mikroplastik auf
SuBwasserorganismen werden bisher ausschlieBlich von Bayern durchgefiihrt, sind aber
essentiell fir die Bewertung

o Beteiligung Abfallwirtschaft/Kreislaufwirtschaft (Thema einspeisen bei LAGA)

e Mdglichkeiten der Zusammenarbeit und Aufgabenteilung sollen geprift werden

Forschungsstrategie des Bundes zu Kunststoffen in Gewassern, speziell Binnengewas-
ser
e Derzeit 6 laufende Mikroplastik-Projekte mit Bundesfinanzierung:
RiSKWa ( MiWa), JPI Oceans (EPHEMARE; PLASTOX; WEATHER-MIC; BASEMAN),
MachWas
¢ Geplante Bekanntmachung ,Plastik in der Umwelt“ ab April 2016 (Bundesanzeiger bzw.
Homepage BMBF) mit 4 fachlibergreifenden Themenfeldern in FONA (Themenfelder:
Green Economy, Konsum/Verbraucher, Eintrag und Verbleib im limnischen System,
Meer als Senke), Start der Projekte Anfang 2017
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Statuskolloquium ,,Mikroplastik in der Umwelt“ 2018

Am 5. und 6. Juli 2018 fand in Augsburg ein gemeinsam vom Bayerischen Landesamt flr
Umwelt (LfU) und der Universitét Bayreuth organisiertes Statuskolloquium zu ,Mikroplastik in
der Umwelt” statt. Das Statuskolloquium diente dazu, neben dem aktuellen Stand der
Entwicklung von Nachweismethoden und Ergebnissen aus den Untersuchungsprogrammen
der Lander, einen Uberblick zu gegenwartigen Forschungsaktivitdten auf nationaler und
europaischer Ebene zu geben sowie mdgliche Handlungsoptionen zu diskutieren.

Fazit:

Die Belastung von Binnengewassern mit Kunststoffmull und Mikroplastik ist ubiquitér
vorhanden. Vieles spricht dafiir, dass unsachgeméafe Entsorgung von Plastikmull
Littering“ eine der Hauptursachen darstellt.

Das Thema Plastikmill und Mikroplastik findet zunehmend Beachtung in nationalen
und internationalen Kommissionen wie z.B. der Internationalen Kommission zum
Schutz des Rheins (IKSR) oder der Donau (IKSD).

Flisse werden gegenwartig als einer der Haupteintragswege fur Mikroplastik in
marine Gewasser diskutiert. Vor dem Hintergrund der europaischen Meeresstrategie-
Rahmenrichtlinie (MSRL, EU 2008) ist es erforderlich, die Kunststoffbelastungen
O6kosystemibergreifend zu bilanzieren.

Die bisher verfugbaren Nachweismethoden sind nach wie vor sehr aufwendig und
deshalb nicht fir ein flachendeckendes Monitoring geeignet. Zum gegenwartigen
Zeitpunkt liefern nur spektroskopischen Analysenverfahren FTIR-, bzw. Raman-
Spektroskopie belastbare Untersuchungsergebnisse. Einen hohen Stellenwert hat
somit die Neu- und Weiterentwicklung von aussagekréftigen, zeit- und
kostengiinstigen Analysenmethoden, wie z.B. thermoanalytische Verfahren.

Im Rahmen der BMBF-FérdermaBnahme ,Plastik in der Umwelt: Quellen, Senken,
Lésungsanséatze® werden aktuell eine Vielzahl von Forschungsansétzen realisiert.
U.a. sollen relevante Eintragswege fir Kunststoffe in die Gewasser ermittelt werden
um daraus MaBnahmenplanungen ableiten zu kénnen.

Auswirkungen von Kunststoffmill auf Gewéasserorganismen sind unumestritten. Die
bisher vorliegenden Untersuchungsergebnisse zu mdglichen Auswirkungen von
Mikroplastik auf die aquatische Umwelt sind hingegen nicht ausreichend, um eine
Risikobewertung vorzunehmen.

Die Quellen des Plastikmidills liegen i.d.R. nicht in den Gewassern, sondern an Land.
MaBnahmen zur Reduzierung des Eintrags von Kunststoffen in die Gewasser sind dringend
erforderlich. Eine gro3e Bedeutung kommt dabei u.a. der Information und Beteiligung der
breiten Offentlichkeit zu.

Weitere Informationen (Tagungsband, ausgewahlte Vortrage) sind abrufbar unter:
https://www.lfu.bayern.de/analytik stoffe/mikroplastik/expertenkolloquium 2018/index.htm
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Kurzbeschreibung

Das Umweltbundesamt (UBA) und die Bundesanstalt fiir Gewadsserkunde (BfG) organisierten eine
Konferenz zu Plastikin Binnengewéssern im Auftrag des Bundesministerium fiir Umwelt, Natur-
schutz, Bau und Reaktorsicherheit. (BMUB). Die Veranstaltung fandam21.-22.Juni 2016 in Berlin
statt, mit 220 Teilnehmer_innen aus 20 europdischen und zweinicht-europiischen Landern. Ziel war
der Austausch von Kenntnissen iiber Plastik in europdischen Binnengewdassern und die Diskussion
iiber dessen Folgen fiir die Umwelt und die Gesellschaft. Die Referent_innen und Teilnehmer_innen
kamen aus den Bereichen Wissenschaft, Regulierungsbehorden, Industrie und Nicht-
Regierungsorgansisationen. Vortrage und Poster zu verschiedenen Themen wie Quellen und Senken,
Umweltbelange, Risikowahrnehmung und Managementoptionen wurden prasentiert. In Vorberei-
tung der Konferenz wurde ein Issue Paperiiber Plastik in europdischen Binnengewdassern erstellt. In
diesem Zusammenhang wurde ein informeller Fragebogen an die Wassermanagementbehérden in
Europe versendet, um einen Uberblick iiber Monitoring, Risikowahrmehmung Managementoptionen
zu erhalten. Die Ergebnisse dieser Umfrage wurden in dem Issue Paperdargestellt.

Abstract

The German Environment Agency (UBA) and the German Federal Institute of Hydrology (BfG) organ-
ised a conference on plastics in freshwater environments on behalf of the Federal Ministry for the
Environment, Nature Conservation, Building and Nuclear Safety (BMUB). The conference took place
in Berlin onJune 21-22,2016,with 220 attendants from 20 European and two non-European coun-
tries. The objective was to exchange knowledge on plastics in European freshwater environmentsand
to discuss its environmental and societal implications. The speakers and attendants had professional
backgroundsin academics, regulatory authorities, industry and non-governmental organisations.
Lectures and posters were presented on various topics, including sources and sinks, environmental
concern, risk perception and management options. In preparation of the conference an issue paper
was compiled on plastics in European freshwater environments. In this context, an informal ques-
tionnaire was sent to water management agenciesin Europe to provide an overview on monitoring,
risk awareness and management options. Theresults of this survey were presented in the issue pa-
per.
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European conference on plastics in freshwater environments

The German Environment Agency (UBA) and the German Federal Institute of Hydrology (BfG) organ-
ised a conference on plastics in freshwater environments in Berlin in June 2016. The objective was to
exchangeknowledge on plastics in European freshwater environmentsand to discuss its environ-
mental and societal implications. Stakeholders from regulation, non-governmental organisations,
industry, water resources management, waste management and science presented lectures and post-
ers. Invited speakers presented lectures on various topics, including sources and sinks, environmen-
tal concern, risk perception and management options. Before the conference, an issue paperwas
compiled on plastics in European freshwater environments (see addendum to thisreport). In this
context,an informal questionnaire was sent to water management agenciesin Europe to providean
overview on monitoring, risk awareness and management options. Theresults of this survey were
summarised in the issue paper (see addendum, chapter4).

Ten key facts we knew before the conference:

In advance of the conference we prepared an issue paperon plastics in freshwater environmentsin
which ten key facts summarised the current state of research and knowledge:

1. Monitoring studies coveronly individual European riversand lakes, and spatial data for Europe-
an freshwater environments are not comprehensive.

2. Temporal data are missing. In general, measurements are based on individual time points.

3. Thelack of generally accepted definitions of micro-, meso- and macroplasticshampera compre-
hensive monitoring of freshwater environments.

4. Sampling of plastics in freshwater environments, sample processing and analyticalidentification
are not harmonised, including data reporting.

5. Little is known on pathways, sinks, and fragmentation of plastic materials in freshwater envi-
ronments. Only rough estimationsare available for the potential sources of plastic in freshwater
environments.

6. There are notenough data ontheloads and patternsof plastics in rivers to characteriseriverine
inputsinto the marine environments.

7. Effects assessment of plastics in freshwater ecosystems has only just started and data are only
available for a few species.

8. More investigationsare required on the effects of plastic additivesand the sorption of environ-
mental pollutantsto synthetic polymers in freshwaters.

9. The potentialrisk from uptakeand accumulation of plasticsin freshwater ecosystems has only
been investigated in very few species so far.

10. Discussions are starting on efforts toreduce plasticinputsfrom various sources into freshwater
environments.

Take-home messages from the conference

Presentationsand discussions at the conference concerned monitoring, hazard assessment and man-
agement options. Their conclusions can be summarised in ten take home messages:

1. Plastic pollution of freshwater environmentsis ubiquitous. Plastic particles are ingested by a
wide range of animals and the transfer of these particles to aquatic food webs is of growing con-
cern. Very little is known about the potential toxicity of plastics to freshwater organisms but ef-
fect data formarine taxa have been published. The presence of anthropogenic pollutantsin the
environment should trigger an assessment thatincludes exposure and effectsas well as source
identification.

6




2. Plastics are indispensable to society and, by replacing other, less environmentally friendly mate-
rials, have the potential to reduce the human environmental footprint. However, the use of plastic
productscanresult in plastic pollution of the environment, especially if adequate waste man-
agement and an awareness of the properhandling of plastics are lacking. Both need to be im-
proved in thenear future.

3. Plastic pollutionimpactsvariousareas of both wet and dry policy sectors, including energy, agri-
culture, transportation and health. Thus, the expertise and perspectivesacquired in both are
needed to tackle plastic pollution. Cost-benefit analyses should result in realistic estimates of the
burden posed by plastic pollution and in an impact assessment that addressesits social, econom-
ic and environmental aspects.

4. Resource efficiency and the circular economy, which transform industrial processes from linear
flows to closed material cycles, are fundamental for solving the challenges posed by plastic pollu-
tion. Becausethey are produced onland, plastic productsneed tobe returned to land-based facil-
ities to be properly disposed of. Better management of plastic waste on land requires an under-
standing of the entry points of plastic pollution to rivers and the seas.

5. Of themany different measures aimed at reducing or removing plastic pollution, some are al-
ready being implemented. The choice varies according to the plastic product and its geographical
range. Key factors includeimproved waste management technologies, resource-efficient product
design and greater awareness among citizens.

6. Theroadblocksthat prevent these measures from being universally applied must be identified.

7. Actionsrelated to plastic waste management and environmental research should be prioritised:
Where are there sufficient data tolink plastic pollution toits sources? Where are appropriate so-
lutions in placeso thatactionsto combat pollution can be taken with immediate effects? In what
areas is evidencelacking and what are the needs of research to fill in the gaps?

8. For more accurate exposure data and harmonised data reporting, a validated, consensual ap-
proach is needed to avoid conflicting assessments and to allow for evidence-based policy.

9. Better networking between European water and environment agenciesis needed. These activities
should also involveland-based regulation.

10. Plastics are not yet part of the Water Framework Directive but they may be addressed in the forth-
coming 2019 review.

The setting of the conference

The conference was organised by the German Environment Agency (UBA) and the German Federal
Institute of Hydrology (BfG). It took placein Berlin on June21-22,2016,with 220 attendants from
20 European and two non-European countries. The speakers and attendants had professional back-
groundsin academics, regulatory authorities, industry and non-governmental organisations. The
conference was opened by the Federal Environment Minister, Barbara Hendricks, and consisted of
platform presentations, panel discussions and poster sessions.

Preparation forthe conferenceincluded a survey on the current statusof plasticsin freshwaterenvi-
ronments. The survey was conducted in the form of a questionnaire that was informally sent to the
experts responsible for water monitoring and managementin 28 EU member states and six other Eu-
ropean countries. The results of the survey were summarised in an issue paper (Chapter4).

Platform presentations, posters and theissue paperare availableat the conference web site:
https://www.umweltbundesamt.de/en/plastics-conference-2016.

Why did we organise this conference?

Plastic pollution was initially perceived as an aesthetic problem. In the 1990s, however, environmen-
tal researchers identified the hazards of macroplastic pollution for marine ecosystems. Since then,




sampling campaignshaverevealed the presence of microplastics all over the world, including in re-
mote regions. The first results on plastics in freshwater environmentswere published only 5 years
ago, but the problem was quickly seized upon by the public and the media.

The acuteand long-term environmental risks of the ubiquitous presence of plastics are currently un-
known. However, it is widely accepted that thelarge amountsand continuousinputs of plasticsinto
the environment exert detrimental effects on ecosystems and human health. A precautionary ap-
proach demandsa consistent characterisation of the potential risks arising from plastic pollution in
the environment and the identification of the sources of these pollutants. An additional area of con-
cern is the input of riverine plastics into the marine environment. The measurement of these fluxes
should be mandatory under the Marine Strategy Framework Directive.

Non-governmental organisations have begun to address the plastic pollution issue by promoting
clean-up campaigns, including citizen science projects that quantify plastic pollution in rivers and
lakes. Several European countries haveinitiated screening studies on plasticsin selected freshwater
bodies. While these activities are encouraging, a consistent approach that willproducea complete
picture of the situation in Europeis still missing. The conference was organised to provide:

- Anoverview of issues related to the monitoring and risk assessment of plasticsin freshwater envi-
ronments

- Discussions of research needs

- Anevaluation of societal responses to plastic pollution

- Anoutline of the potential management optionsaimed at mitigating plastic pollution.

What have we learned from this conference?
Risk perception

Too little is known about the ecological effects of plastics, especially micro-and mesoplastics, in to-
day’senvironment and thelong-term consequences thereof. Nevertheless, European citizens have
already voiced considerable concern about plastics in the environment. The recent Special Euroba-
rometer (EU, 2014) identified air pollution, water pollution, the health impact of chemicals in prod-
ucts and the growing amount of waste as the primary concerns of European citizens. All of these can
be linked to plastics. In addition to the clean-up measuresinitiated by non-governmental organisa-
tions, the implications of plastic pollution are being addressed by regulators, policy-makersand sci-
entists.

Sources and fate of plastics in the environment

Plastic particles < 5 mm in diameter are referred to as microplastics. These may be produced assuch
for industrial purposes (primary microplastics) or generated during degradation processes (second-
ary microplastics). Cosmetics, abrasive cleaning productsand effluents from production sites are
considered to be among the most relevant primary sources of microplastics, while plastic waste,
laundry fibres, tyre wear, and paint are major sources of secondary microplastics.

Macroplastic materials are the most visible form of plastic pollution. These larger plastic pieces be-
come fragmented in the environment but are hardly mineralised. As the degradation times of the var-
ious polymer typesrange from a few decadesto several hundred years, plastic particles accumulate
in marine and freshwater environments. More data are available on floating plastic particles than on
plastics in the water column and in sediments.

Plastic use, society and the environment
Is the use of plastic materials environmentally sustainable? There are many examples of the benefits

of plastic materials in daily life, such as their use in packaging, construction and transportation. Plas-
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tic materials in the food sector protect ourfood against damage, a loss of quality and microbial deg-
radation. In the transportation sector, high-performance polymers enable weight reductionsin cars,
trains, ships and airplanes, resulting in less energy consumption. Thisexplains why greenhouse gas
emissions related to the use of plastic materials are often lower than those of alternative materials,
whether aluminium, steel, wood or glass. Because plastics clearly meet so many different societal
needs and given the positive cost-benefit relation of plastics vs. many of the alternatives, both plastic
production and consumptionare growing at a global scale.

However, plastic pollution is visible in the environment and hasthusraised the concern of society
and policy-makers. Researchers have demonstrated that plasticsalready pose specificrisks for the
environment. If the environmental pollution caused by plastics is not mitigated, then the use of plas-
tic materials will not only continue to harm the environment but will also compromise economic,
societal and ecosystem services (e.g. therecreational value of pristine environments). From this per-
spective, plasticsmay become a textbook example of market failure, as neither producers nor con-
sumers havesufficiently considered the adverse impact of plastics. What is the anticipated response
to this market failure? From the government’sside, it may involve specific policies, economic instru-
ments, voluntary agreementsand increased public awareness to encourage behavioural changes.

Policy perspective

The problem of plastics in freshwater environmentsis on theagenda of European and national envi-
ronmental authorities. The discussions thus far have focused on marine protection and land-based
sources whereas freshwater environmentsare a new issue, currently the concern of international
river commissions. As yet, thenneed for water management regulationshasnot been stated nor have
collaborative monitoring initiativesbeen implemented.

The Water Framework Directive providesa safety net: As a monitoring tool, it can provide feedback to
other, related policies and guide the selection of approacheslikely to be the most effective. From a
circular economy perspective, legislation targeting waste would be immediately effective. Moreover,
the Water Framework Directive can supply data on waste from transportation, energy, food safety,
agricultureand inland navigation asthey relate to potentially affected water bodies.

The European Commission has funded monitoring projectsincluding the “Identification and Assess-
ment of Riverine Input of (Marine) Litter”, in which riverine inputsinto selected European waters
were investigated. Additional EU-fundedresearch is planned with the goal of harmonising the tech-
nical aspects of riverine litter monitoring and modelling.

The EU strategy on resource efficiency supportsefforts ata circular economy. Regarding plasticsin
the environment, the European Commission hasset three policy milestones over thelast decade:

1. The Marine Strategy Framework Directive 2008 mandatesa Good Environmental Statusof the
seas by 2020.

2. Green Paper2013 wasthefirst systematic and holistic approach to plasticsin the environment at
the European level. The paper cited UN statistics that, globally, 80% of marine plastic litter origi-
nates from land-based sources. It also examined several policy optionsaimed at improving the
management of plastic waste in Europe.

3. Inresponse to the Plastic Bags Directive of 2015, the Commission expects significant reductions
in plastic bag use by consumers.

As partof its circular economy package, in December 2015, the European Commission presented an
action plan for five priority sectors. The plan’smeasures cover the entire product life cycle: from pro-
duction and consumption to waste management and the market for secondary raw materials. For
plastics, the Commission pledged to: (i) develop a strategy on plasticsin the circular economy (by
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2017)and (ii) take specific action to reduce marine litter, with a view towardsimplementing the
2030 Sustainable Development Goals (from 2015 onwards).

At the conference, policy-makers stressed the holistic approach offered by the circular economy
package, which requires communication fromall sectors, including thoseinvolved in environmental,
waste, resource and economic policies, to develop sustainable solutions for the use of plastics in the
future. An open question is to what extent behavioural changes will take place, such as regarding
packaging waste. For example, recycling appearsto be a convincing strategy toreduce plastic waste
whereas the more-demanding changesin behaviourand daily life that would lead to furtherreduc-
tions are often avoided.

Standards and definitions

Animportant prerequisite of obtaining consistent monitoring results is broadly accepted definitions.
According tothe ISO, plastic is “a material which containsas an essential ingredient a high polymer
and which, at some stagein its processing into finished products, can be shaped by flow”. The chem-
ical legislation REACH defines a polymer material as a substance in which >50% of its weight con-
sists of polymer. Size classes for the plastic particles found in the environment have been suggested
by the EU Working Group on Good Environmental Statusunder the Marine Strategy Framework Di-
rective and by the International Union of Pure and Applied Chemistry,among others. While the up-
per limits of macro-, meso- and microplastic particlesizes are broadly accepted, the borderline be-
tween micro- and nanoplasticsremains poorly defined. In most studies the lower size limit was set by
the limit of detection. At the conference, it was agreed that, for environmental research a clear identi-
fication of a microplastic particle requires an assessment not only of its size but also of its chemical
composition, shapeand physico-chemical parameters. Furthermore, the methodsused in micro-
plasticidentification should be harmonised, as the variability in sampling, sample treatment, poly-
mer identification and data reporting (e.g. particle per km2, particle per m3, mass per km2, mass per
m3) makes it difficult to compare the results of the different studies.

How is monitoring currently performed and what are its challenges?

Monitoring studies presently cover only individual European rivers and lakes; thus, consistent quan-
titativeand qualitative data are missing. The catchment areas of many rivers and lakes have high
population densitiesand a high level of industrial activities. How does that effect plastic pollution?
Are more remote areas less polluted? The concentration of plastic particles in rivers varies in the or-
der of magnitudesbut there are no plausible explanationsfor the differences between sampling sites.
More data from a greater variety of rivers and lakes need to be acquired and analysed if we are to un-
derstand theimportance of catchment size, population, meteorological and climatic differences and
the level of catchment management.

Moreover, the majority of studies thusfar haveinvestigated plasticsat the surface of water bodies
whereas few data are available for the water column, sediments and biota. A better understanding of
the fateand transfer of plastic particles in aqueous media together with more accurate mass balance
determinationsis needed. The Marine Strategy Framework Directive requires the reporting of riverine
inputsinto marine ecosystems but there are no reliable data availableat the European level. Howev-
er, an EU guidance document is being prepared to facilitate thereporting of riverine input.

To facilitate the design of management options with immediate local effect, investigations on poten-
tial hot spots for plastic pollution (e.g. littering, industrial emissions) should be encouraged. Model-
ling may support ongoing and planned investigations on plasticsin the environment. However, the
monitoring instruments and methodsused to evaluate the marine environment need thorough test-
ing before they can be applied one-to-onein the freshwater environment.




Environmental and wateragencies have the potential to provide consistency by making use of the
existing water management infrastructurein Europe. Regulatory agencieshaveyet to initiatejoint
monitoring activities. However, joining forces in research and regulation is essential for efficient
monitoring activities, as is the careful evaluation of existing data. Areas of cooperationinclude the
establishment of technical networking groups, agreement on definitions, ensuring consistency and
developing links to marine regulation and waste management efforts.

Plastics in freshwater environments: From monitoring to management options —
how do we getthere? Presentation at the conference
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Effects in the environment

Results from laboratory studies have shown that microplastics may alter freshwater communities,
with effectson the individual or population level and of physical or chemical nature. To date, most
effect studies have focused on acute toxicity to organisms living in the water column whereas very
little is known about toxicity behaviours and sub-lethal effects. Furthermore, theimpacts on sedi-
ments havebeen often overlooked, even though microplastic pollution may pose a particular threat
to sediment-dwelling organisms.

Also of concernis the fact that plastic particles can act as vectors for invasive species, pathogensand
hydrophobic pollutantsin aquatic systems. For example, stabilisers and additives such as flame re-
tardants, anti-oxidantsand UV-blockers can leach into the environment or be ingested by biota to-
gether with the plastic particles.

Environmental risk assessment under REACH

The EU commission is evaluating the need for further requirements for polymers (see Art. 138 (2)
REACH). In the current REACH framework, polymer molecules are exempted from registration and
evaluation (but they may still be subject to authorisation and restriction). Moreover, theadditives
necessary to preserve the stability of the polymer are considered to be part of the substance and their
separateregistration is not required, unless they are imported to the EU as a substance. By contrast,
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normal registration requirements apply to substancesthat are added to improve the performance of
the polymerbut which are not necessary to preserve its stability. Examples of such substancesin-
clude pigments, lubricants, thickeners, antistatic agents, antifogging agents, nucleating agentsand
flame retardants.

Plastics donot fully fit into current EU conceptsfor therisk characterisation and hazard identifica-
tion of chemicals. The established guidelines for fate and effectstesting were developed fordissolved
chemicals and are not directly applicable to plastic particles. Effect assessments for plastics may
therefore require the development of a new, substance-tailored toolbox, drawing on the experience
gained with other particles (e.g. nanomaterials).

The large knowledge gapson the fateand occurrence of plastic particles in the environment prevent
sound exposure assessments. A major challenge is the assessment of fragmentation in the environ-
ment, from larger to smaller particles, and the simultaneousincrease in particle abundance over
time. In addition, the toxicity thresholds of freshwater and sediment organisms for the different-
shaped particleshaveyet to be defined and important questions remain unsolved: How do the size,
shapeand type of the polymer and the presence of chemical additives affect the toxicity and hazard
potential of plastic particles in the environment?

Cross-cutting discussions
Choosing between sampling campaigns and monitoring programmes

Our current knowledge on plastics in freshwaters is based on individual sampling studiesinitiated by
researchers and regulatory authorities. Does current evidence from these studies indicate the need for
a regulatory monitoring programme?

The results from sampling have allowed only very rough estimates of plastic pollution in rivers and
lakes. These estimates probably describe only thetip of the “plastic-polymericeberg”, as thetech-
niques for analysing microplastic particles in water are still laborious, time-consuming and costly.
This is especially the case for plastic particles <1 pm in diameter, and even more so for plastics in the
nanoscale (<100 nm). Equally challenging is the detection of plastics in complex matrices, such as
suspended particulate matterand sediments. Progress in analytical techniques will enable research-
ers to investigate samples more efficiently and to apply those techniquesto a larger diversity of plas-
tic particles in terms of their size and type. Currently, however, the lack of both standardsand re-
sources is a practical drawback to performing representative monitoring of plastic particlesin Euro-
pean freshwater environments. Legal monitoring requirements should accelerate method develop-
ment, validation and harmonisation within the established network of European waterand environ-
mental agencies.

Butis a regulatory monitoring programme for plastic particles as performed underthe Water Frame-
work Directive for chemical and other pollutants even necessary? The implementation of an addi-
tional programme would impose a considerable burden on EU countries. Perhaps more importantly,
it is questionable whether this approach would be cost efficient because:

- The major sources of plastics in freshwater environmentsare already known and include plastic
waste from waste disposal and littering.

- Management measures to reduce environmental exposure to plastic waste would be land-based.

- The immediate effect of these measures can be determined on land and thus do not require moni-
toring programmes covering rivers and lakes.

However, it would be useful to establish a select number of monitoring sites underthe Water Frame-
work Directive to ensure that plastic pollution is monitored at regular intervals. This would providea
European overview and guard against increases in plastic pollution over time.
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Table 1: Differences betweenresearch-driven sampling campaigns and regulatory
monitoring programmes

Parameter Sampling campaigns Routine monitoring
Motivation Research-driven; Regulation: Measuring against a standard (e.g.
Whatis there? Environmental Quality Standards) or reference

condition to observe the status of the environment
in a representative manner.

Strategy Observing interactions of vari- | Measuring indicator particles of defined polymer
ous plastic particleswith the types and sizes at a representative selection of
environment at selected sam- freshwatersampling sites.
pling sites

Design Individual study design Harmonised approaches and standards for sam-

pling, processing, measuring and data reporting.

Duration Snapshot Ongoing with regular intervals.

Who are the polluters, who should act?

The regulation of plastics in European freshwater environmentsinvolves several different policy sec-
tors on the EU level, including ‘wet policies’ (EU legislation on water protection) and ‘dry policies’
(waste management, circular economy and the regulation of chemicals). But how can these policy
sectors work together? The wet policy sector lacks regulations with an immediate effect on the plastic
market and waste. By contrast, because most sources of plastic pollution in aquatic compartments
are land-based, actionsin thedry policy sector are likely to be more efficient.

Figure 2: Water- and land-based policy frameworks with respectto plastic waste in aquatic
environments.

Holistic Land-based (dry) Legal framework Reduction
policy and potential for
water-based (wet) plastic pollution
policies

Circular | Major effect

Dry policies economy from action end

Product safety
Green paper

Minor effect at

Wet policies s
receiving end

MSFD, Marine Strategy Framework Directive; WFD, Water Framework Directive
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How much data do we need, are there enough data to already act?

Roughly 60 years after plastic entered the marketplace, it has found its way into aquatic ecosystems
on a global scale. Identifying referencesites free of plastic particles is just as difficult as finding those
free of anthropogenic chemicals. While legal provisions are in place toreduce plastic waste in the
marine compartment, this is not the case for rivers and lakes. Among the actionsrecently taken are
the reduction of plastic waste from landfillsand restriction of the use of one-way plastic bags.

Do we know enough toregulate plasticinputsinto the environment on a larger scale? Or do we need
more data to expand regulatory efforts?

In general, ecotoxicologistsevaluate the potential risk arising from the use of a substance by compar-
ing its level in the environment against a concentration that causesa certain effectin organisms. The
latter is the outcome of a laboratory study whereas the environmental concentrationisa value that
has either been measured or modelled. For plasticsin freshwater ecosystems, not only dowe lack the
dataneeded tounravel their sources and environmental pathways but relevant information on their
toxic mode of action and biological receptors are missing as well. There are over 4000 polymertypes
and they are found in the environment in an enormous diversity of sizes. The tremendous complexity
of potential exposure scenarios is a huge challenge for ecotoxicology, as is the choice of endpoints for
toxicity testing and indicators for monitoring. In the absence of a sufficient overview of the essential
parameters for risk assessment and monitoring, it may even be too early to consider the problem of
standardisation. Finding appropriate answers to these many issues will no doubt be a slow process.

Butis there a shortcut that allows us to follow a precautionary strategy and act now rather than wait-
ing until the risks are completely identified? A pragmatic approach would concentrate on controlling
the sources of land-based plastic litter instead of investing resources in large monitoring programmes
for the aquatic environment. The regulation of open landfills, which are well-known sources of
aquatic pollution with plastics, in a more environmentally sound manner would reduce the amount
of plastic pollution in aquatic systems with immediate effect.

What were the surprises of the conference?
New and unexpected information presented at the conferenceincluded:

- The broad consensus that management options forland and freshwaters should be linked, since
most of the plastic pollution in freshwater environments derives from terrestrial sources.

- Thefinding that, based on current knowledge, the concentrations of microplasticsin the marine
environment exceed the levels in freshwaters measured in Europe. The fragmentation of larger
particles to microplastics, the inappropriate management of landfillslocated at coastlines, and
riverine input to seas—which are the ultimate sinks—are the most likely reasons.

- Therecognition that atmospheric depositions of plastic particles and run-off fromland-spread
sewage sludge are additional sources of plastics in rivers and lakes, although how much these
sources contribute to the overall level of pollution is unknown.

- Theneed for concern regarding the concentrations of microplastics detected in coastal sediments.
The levels of microplastics in most coastaland some deep sea sediments are expected toreach or
exceed ecotoxicological threshold levels unless measures are taken to reduce their entry into the
environment.

- Agreement regarding the shortcomings of REACH, developed for chemicals, in addressing appar-
ent exposuresof the environment to plastic polymers and some of their additives.

- Theneed to make plastic recycling profitable, despitelow oil prices. Legislation could help by
buffering the recycling industry against theup’s and downs of the oil industry.
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1. Introduction

The present issue paperwas prepared prior to the European Conference on Plastics in Freshwater
Environmentsheld in Berlin in June 201 6. Numerous publications, expert meetings and scientific
conferenceshavediscussed plastics in marine environments. This conference will be the first to ad-
dress the potential problems arising from plastic pollution in freshwater environmentsat a European
scale, as much less is known about the occurrenceand the ecologicalrisks of plastics in rivers and
lakes. An informal questionnaire was sent to water management agenciesin Europeto providean
overview on monitoring, risk awareness and management options.

In theenvironment, larger plastic items degradeinto smaller particles, known as microplastics

(< 5 mm in diameter). Microplastics resulting from degradation processesare classified as secondary
microplastics, while primary microplastics are produced assuch for industrial purposes. Since about
2005 plastics production isstable in Europebut it is still growing globally (Figure 1). In 2014 311
million tonneswere produced worldwide, 59 million tonnesthereof in Europe (PlasticsEurope 2015).
The four most common polymertypes, demanded in Europe, are polypropylene (PP), low-density
polyethylene (LD-PE), high-density polyethylene (HD-PE) and polyvinyl chloride (PVC)
(PlasticsEurope 2015).

Figure 1: World plastics production 1950 - 2012
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The annual amounts of world plastics production, including thermoplastics, polyurethanes, thermosets, elastomers,
adhesives, coatings and sealants and polypropylene fibres. Not included are polyethylene terephthalate (PET)-, polyam-
ide (PA)- and polyacryl-fibres. (Source: PlasticsEurope (2013))

The general properties of microplastics were described by Verschoor (2015) asfollows: “Microplas-
tics are synthetic materials, and consist of solid particles that are smaller than 5 mm. The shapein-
volves beads, fragments, fibres and films”. In her report, Verschoor provided the necessary back-
ground information and detailed the considerationsneeded fora definition of microplastics that




could be applied forlegislative purposes and for the development of environmental management
plans.

Initially, an uppersize boundary of microplastic particles of 5 mm was suggested by marine scientists
meeting at the National Oceanic and Atmospheric Administration (NOAA)in 2008 (Arthuretal.
2009). In the Marine Strategy Framework Directive (MSFD) the descriptor “marine litter” distin-
guishes between litter particlesabove or below 5 mm, referred to as macro-litter and micro-litter,
respectively (EU (2008), Galganietal. (2010)). In theirguidance document on the monitoring of ma-
rine litter in the European Seas the MSFD Working Group on Good Environmental Status (WG-GES)
specified size classes for plasticlitter: > 25 mm = macroplastics, 5 - 25 mm = mesoplastics, 1- 5 mm =
large microplastics and 20 um - 1 mm = small microplastics (Galganietal. 2013). Over time, the up-
per size boundary of 5 mm became broadly accepted not only by marine but also by freshwater scien-
tists. However, in most of the recent studies thelower size boundary hasbeen set by the limit of de-
tection of the sampling proceduresand applied analytical methods (see Table 3). A standard defini-
tion of the lower size boundary is required for consistent exposure assessments.

Nanoplastics, which are plastic particles below 100 nm, are discussed as an additional category of
plastic pollution. So far very little is known about the distribution and occurrence of these particles in
the environment. Also, the challenge for sampling and analysing these particles seem to be even
greater than for microplastics. In this report, we will focus on micro-, meso- and macroplastics.




2. Sources and fate of plastics in freshwater environments
2.1 Sources

Plastics sources are usually discussed in the context of marine plastics pollution. Land-based sources
(including beach litter) can account forabout 80 % of the plastic debris (Andrady 2011). It can be
assumed that riverine inputs of plasticsinto the seas significantly contribute to the marine pollution.
In thefollowing, we provide an overview on the main sources of plastic releases into the environment
as far as it is relevant for freshwater environmentsincluding their catchment areas. While our discus-
sion is based on various reports and reviews, it is notintended to serve as a completereview on the
published literature.

Macroplastic materials are the most visible form of plastic pollution. They can be released into the
environment, probably mainly by littering, the dumping of plastic waste, loss from inappropriately
managed landfill sites! and during waste collection (Pruter (1987), Barneset al. (2009), Mehlhart
and Blepp (2012),and Lambert et al. (2014) ascited by Duis and Coors (2016)) while microplastics
(both primary and secondary) are emitted from numerous sources.

As noted above, primary microplastics are usually defined as plastics produced in a micro-size range.
They are manufactured forvariousapplicationsincluding asingredients of cosmetics, medicinal
productsand detergents, and are the raw materials in plastic production. Microplasticsare also used
as abrasives in blasting and other related industrial processes and as a component of paints (Lassen
etal. (2015),Essel et al. (2015), Sherrington et al. (2016)). These raw materials can be released inad-
vertently, such as during transport or with run-off from processing facilities.

Secondary microplasticsare considered as being formed by the fragmentation of larger plastic mate-
rials (meso- and macroplastics) in the environment. Important sources of secondary microplastics are
tyre abrasions and littering. It has also been reported that synthetic textile fibres are discharged via
household washing machinesduring laundering, but also via air and dust tumble drying (Sundt et al.
(2014)and (Rillig 2012) ascited by Duis and Coors (2016)). Other sources of secondary microplastics
are the wear of painted surfacesand road markings, plastic building materials, footwear, artificial
turf, polymer modified asphalt, plastic cooking utensils, scouring sponges and clothsused in house-
holds. The removal of paint for the maintenance of the painted surfacesis an especially relevant
source if it occursoutdoor (see Lassen et al. (2015) and section 4.3). According to Lassen et al. (2015)
the releases of secondary microplastics can be assumed farhigher than the emissions of primary mi-
croplastics into the aquatic environment.

In addition torelease from industrial processes, private consumption, trafficand leisure activities,
anothersource of microplastic emissions is agriculture. Low-density polyethylene films from agricul-
tural crop coverings can fragment and leach into soil. In horticulture, synthetic polymer particles are
used toimprove soil quality (mulching) and as composting additives (Do and Scherer (2012)and
Stoven et al. (2015) ascited by Duis and Coors (2016)).

Table 1 presents data from Sherrington et al. (2016) on annual European emissions of microplastics
into themarine environment from six different sources and potential relevance for freshwater envi-
ronments. However, according to theauthors, very few of these estimates are based on reliable data
and improvementsin data collection methods are needed. In the meantime, the reported values
should be taken as an indicator of the potential magnitude of each pollution source. The most

1 It should be noted that waste deposited in landfills is usually covered according to standards in industrialised countries.




reliable estimation could be made for personal care and cosmetic products (PCCP), which is the
source with the smallest contribution to microplastic releases whereas emissions from tyre dust are
the largest.

The relevance of tyre dust as an emission source of microplastics was also reported by other authors.
AccordingtoSundtet al. (2014) wearand tearof car tyres is the most importantland-based source of
microplastics reaching the sea in Norway (2250 tonnes per year). Similar results were estimated for
Denmark. According to Lassen et al. (2015) the major source of secondary microplastics released to
the aquatic environment in Denmark is car tyres (500 - 1700 tonnes peryear).

Table 1: Estimated annual European emissions of microplastics into the marine environment from
six different sources

Emission source Lower estimated value Upper estimated value
[tonnes/a] [tonnes/a]

Tyre dust 2012 25,122 58,424

Pellet spills unknown 24,054 48,450

Textiles 2010 7,510 52,396

Building paints 2002 12,300 28,600

Road paints 2006 7,770 18,069

Personal care and cosmetic | 2012 2,461 8,027

products (PCCP)

Except the numbers for PCCP the presented datashould be taken as an indicator of the potential magnitude of each
pollution source rather than exact outcomes of calculations. (Data source: Sherrington et al. (2016))

No estimation of the amounts of meso- and macroplasticsreleased to the environment is currently
available. The results of a study by Faure et al. (2015) demonstrate that relevant amounts of meso-
plastics (5-25 mm) are present in lakes and rivers. In seven Swiss lakes the averageamountsof 44
g/m?2 (referring to water surface) of mesoplastics were measured. Contrary, the average of microplas-
tics was 26 mg/m? (referring to water surface). Furthermore, the mean concentrations of four Swiss
rivers were 0.43 mg/m3 for mesoplastics and 1.4 mg/m3 for microplastics.

2.2 Environmental entry pathways

Figure 2 shows the various pathwaysby which plastics enter the environment. There are variousre-
ports on the exposure of freshwater environments with effluent from public and /or industrial waste
water treatment plants(e.g. AWI et al. (2014), Bannicketal. (2015), Leslie et al. (2012), Schwaiger et
al. (2016)). Pollution of surface waters by plastic materials can also occur by atmospheric inputs. For
instance, plastic litter or microplastics, respectively, can be transported by the wind from areas of
infrastructure, agriculture and industry, from uncovered landfills or during waste collection.
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Figure 2: Possible exposure pathways of microplastics into freshwater environments and catchment
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2.3 Degradation and accumulation in the environment

UV radiation from sunlight, mechanical abrasion, and biological degradation canlead to thedisinte-
gration of larger plastic material. While presumably all meso- and macroplasticswill eventually de-
grade to microplastics, however, local condition will strongly influence this process (Sherrington et
al. 2016). Thus, degradation isfacilitated by increased temperature, but hampered by the presence of
stabilisers, low temperature,low oxygen levels, fouling and coverage with water or sediment (Duis
and Coors 2016). Plasticshave an estimated lifetime up to hundredsof years or even longer (Moore
(2008) and Barneset al. (2009) ascited by Duis and Coors(2016)). Accordingly, once they arere-
leased, plastic materials will remain in the environment and accumulate in various compartments for
many generations. Any additional future emission will add to this burden.

2.4 Modelling of land-based inputs into the seas

Modelling methods are being developed to estimate theinputs of plastics into theseas. As an exam-
ple, “From Land to Sea - A model for detecting land-based plastic waste, 2016” wasdesigned by the
consultancy company Consultic Marketing & Industrieberatung GmbH (201 6) on behalf of the chem-
ical and plastics industriesin Germany and Austria. The modelling approach tries to systematically
determine land-based plastic-inputsinto the marine environment that originate from improperly dis-
posed litter. The approach intendsto characterise and quantify main pathways of micro-, meso- and
macroplasticsinto marine environments and discriminates riverine inputs from the total input from
coastalregions. Additionally, the modelincludes European data on coastalregion zoning, population
density and socio-economy (Cieplik 2016). The knowledge gained thusfarwill be validated in the
next step, during which the model parameters will be checked and modified if necessary and the
model itself enhanced asotherdata become available.
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3. Sampling, sample treatment and sample identification methods

Several methodswere described suggesting different procedures for sampling, sample treatment and
sample identification of micro-, meso- and macroplastics. However, no harmonised procedureshave
been established up to now.

Depending on the compartment investigated several bulk or volume reduced sampling methodshave

been commonly used for microplastics so far. Volume-reduced sampling methodswere generally
employed for water samples: manta or plankton netswith individual mesh sizes for the water sur-
face; and various nets, which are fixed on riverbeds (e.g. eel nets, drift nets) or flow-through centrifu-
gation in combination with cascade sieves for layers below the water surface. Apart from that, the
sampling of sediments was usually conducted by means of special bulk equipment e.g. grab sam-

plers.

The following Table 2 presents an overview on sampling, sample treatment and identification meth-

ods applied in relevant monitoring studies on microplastics.

Table 2:

Overview on methods of sampling, sample treatment and identification of microplastics

AWI etal. (2014) Hohenblumetal. Loderetal. (2015) Manietal. (2015)
(2015a)
Sampling sewage water Danube River North Sea Rhine River
location treatment plant
outlet
Sampling device | cartridge filter nets 500-, 250-, net 500 um net 300 um
10 um 41 pm
Density ZnCl, NaCl sieving 500 pm NaCl
separation
Organic Sodium dodecyl None enzymatic enzymatic
digestion sulphate, degradation degradation
enzymatic
degradation, H,O,
Water removal sieving, filtration thermal drying filtration on sieving 300 pm
on aluminium ox- aluminium oxide
ide filter filter
Detection/ Identification: detection: visual identification: detection: visual
identification > 500 pm: ATR- identification: uFT-IR (particles > 300 ym
FT-IR ATR-IR of sub- identification: ran-
<500 ym: FPA- samples (particles dom controls by
uFT-IR > 2 mm) FT-IR)

Abbreviations: ATR-FT-IR - attenuated totalreflection—Fourier transform infrared spectroscopy;
UFT-IR - micro-Fourier transform infrared spectroscopy, FPA-uFT-IR - focal plane array micro-Fourier transform
infrared spectroscopy

The majority of sample treatment methods include enzymatic digestion over several weeks with con-
stantstirring (AWI et al. 2014). Alternative oradditional methodsinclude the use of oxidising agents
such as H.02 (Maniet al. (2015)and AWIet al. (2014)) oracidssuch as HNOs are applied to remove
organic materials. However, there is risk of damaging the plastics, either by oxidation (Lindén et al.
1993),orin the case of the former, by mechanical friction.




Most proceduresalso require some kind of density separation to extract plastic particles. NaClhas
been used in a few studies (Hohenblumet al. (2015a), Manietal. (2015)) and resultsin densities of
upto 1.15 g/cm3in asaturated solution. Solutions of high density are needed to extract particles of
heavyweight polymertypessuch as polyester (1.24-2.3 g/cm3). Therefore, the use of ZnClz is more
common, even though it is environmentally harmful; it results in densities of ~1.7 g/cm3 (Imhofet al.
2012).

There is currently no consistent method for the identification of microplastics. It is, however, com-
monly agreed that visualidentification is inappropriateasaccording to theliterature up to 70 % of all
visually identified particles are false positives (Hidalgo-Ruzetal. 2012). Recently, fourmethodshave
become increasingly adopted: (micro) Fourier transforminfrared microscopy ((W)FT-IR) (Lusher et al.
2013), Raman microspectroscopy (Van Cauwenbergheetal. (2013),Imhofetal. (2016)) pyrolysis-
gas chromatography-massspectrometry (Pyrolysis GC-MS) (Bart 2006), and combining thermograv-
imetric analysis (TGA) with thermal desorption gas chromatography mass spectrometry (TDS-GC-MS)
designated as TED-GC-MS (Diimichen etal. 2015). Since each of these methodshas its advantages
and disadvantages (see Table 3) combinationsare recommended.

For national orinternational monitoring campaignsaimed at assessing the potential threat to aquatic
ecosystems posed by microplastics, harmonised methods for sampling, sample treatment and parti-
cle identification are necessary. A major problem with sampling, however, is that a lower size limit
for microplastics has yet to be specified (Hidalgo-Ruzet al. (2012), Science for Environment Policy
(2011)). Current research often refers to particles with grain sizes > 300 um (Mani et al. 2015) or

500 um (Remmel 2016). Since especially the smallest microplastic particlesare probably those of
interest in studies on organisms of all sizes, the ability to collect and quantify particlesof all sizes,
but especially those much smaller than 300 um, from freshwater and its sediments is essential
(Rocha-Santosand Duarte 2015). In addition, due to the different densities of common polymers, the
sampling point in the water column must be precisely determined and recorded. These and other
challenges have hindered data collection and the comparability of the obtained results (Duis and
Coors (2016),Storcket al. (2015)).




Table 3:

Advantages and disadvantages of different analytical methods

Analytical

Advantages

Disadvantages

methods

UFT-IR

spectroscopy

Raman
microspectroscopy

Pyrolysis GC-MS

TED-GC-MS

Easy handling even for inexperienced
personnel; fast measurement possible by
using a focal plane array detector
Qualitative & quantitative analysis of
plastic particles of various chem. com-
position and shape (spherical, irregular,
foils, fibres)

Spatial resolution down to 1 um; quali-
tative and quantitative analysis of plastic
particles of various chem. composition
& shape (spherical, irregular, foils, fi-
bres); information on size distribution of
particles (see Imhof et al. 2016)

Identification of all kinds of synthetic
materials in field samples and their addi-
tives; quantification of microplastic
mass possible for cleaned up samples

Current state of knowledge:

relatively high sample masses compared
to Pyrolysis GC-MS (about 200 times
higher); identifying and quantifying
characteristic decomposition products of
spiked PE in complex environmental
samples possible

(see Diimichen et al. 2015)

Difficulty in detecting black particles;
theoretical limit of detection of ~3 um,
practically not achievable (~20 um);
quantification of microplastic mass not
possible

Interference of fluorescence from (mi-
cro)biological and (in)organic contami-
nations; measurements are time consum-
ing and require trained personnel; quan-
tification of microplastic mass not pos-
sible

Quantification of large samples includ-
ing their matrix not possible;

sample volume is limited by crucible
size

Current state of knowledge:

Until now, only PE has been tested;
pre-concentration will be necessary to
measure real environmental samples
(see Diimichen et al. 2015)




4. Monitoring studies and programmes in freshwater environments:
Results of a European survey

In preparation of the European Conference on Plastics in Freshwater Environments, a survey on the
current status of related European activities was conducted. The questionnaire, consisting of overall
11 questions (see Annex 1), was informally sent to the representatives responsible for water monitor-
ing and management in Europe. Besides, those from the 28 EU member states, representatives of six
other non-EU European countries (Iceland, Montenegro, Norway, Serbia, Switzerland and Turkey)
were included. Of these countries, 14 (41 %) participated in the survey. A German translation of the
questionnaire was sent to all federal states of Germany within the scope of a separate national survey.
Fourteen out of 16 federal states participated. Theresults from the states were summarised in one
German questionnaire for the European survey.

Figure 3 providesa map showing all of the European countries invited to participatein the survey
and theactual participants. Thelatter are listed by country,name and national organisation in
Annex 2.

The following evaluation of completed, ongoing and planned monitoring studiesas well as risk per-
ception and management options providesinsightsinto current activitiesin Europe. For the most
part, theevaluated questionnaires did not consistently differentiate between limnic and marine envi-
ronments. However, in the subsequent evaluation only freshwater environments were considered.
Below, a discussion of the responses to the questionnaire and the additional referencesare supple-
mented with the results of our own literature research.




Figure 3: Map of addressed and participating countries in the European survey

Label: addressed countries: grey background, participating countries: green background

4.1. Completed, ongoingand planned monitoring studies on plasticsin
freshwater environments (Questions 1, 2 and 6)

Question 1: Are investigations performed in your country on plasticsin freshwater environments?
Question 2: Are details available on completed and ongoing monitoring studies?

Question 3: Are there further plans for monitoring activities on a nationallevel for plastics in fresh-
water environments?

The number of studies on plastics in freshwater environmentsis gradually growing. Throughout Eu-
rope, several scientific investigations of microplastics in freshwater environments havebeen con-
ducted. However, long-term monitoring programmes could not be identified, neither in the context of
the survey nor in an extensive literature review. Among the comprehensive short-term studies are
those that havebeen carried outin Austria (Danube River), France (Meuse and Seine River), Germany
(Main and Rhine River), Italy (Lake Garda), the Netherlands (Meuse and Rhine River) and Switzerland
(Rhine River and Lake Geneva). An overview of the selected studies covering European countriesand
including information on compartments, sampling and analytical methods, size range, and results is
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provided in Annex 3. Figure 4 shows the European freshwaters that have been assessed with respect
to micro-, meso and macroplasticsand the analysed compartments within the water bodies of inter-
est.

Figure 4: Map of monitored European freshwater environments with respect to micro-, meso- and
macroplastics
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Checkerboard boxes indicate the investigated compartments (see legend at the bottom left of the figure) and summarise
all investigations performed at a specific river or lake in one country (multiple references in transboundary studies).
Labelling of freshwater environments: red - rivers, black - lakes. ¥ indicates the following Rhine tributaries: Rivers
Emscher, Lippe, Ruhr, Sieg, and Wupper, ¢ the following Swiss Rivers: Aubonne, Venoge and Vuachére, and * in-
cludes the River Thames and its tributary, the Duke of Northumberlands River. The data were compiled from selected
studies referred to in the context of the survey and from an extensive literature search (detailed in Annex 3).
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Figure 5 shows the investigated compartments, including water surface, water column, sediment and
biota, in Europeanrivers and lakes. Overall, plastics have been monitored more frequently in rivers
thanin lakes. Nonetheless, the total number of monitoring studies on plastics conducted in European
freshwater environmentssince 2010 is relatively small: In total, monitoring of 34 rivers and ten lakes
in eleven European countrieswas reported by the participants of the survey and in scientific litera-
ture.

Figure 5: Schematic overview of the compartments investigated in monitoring studies on
plastics in European freshwater environments
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The legend presents the number of investigations conducted on the following compartments: water surface, water col-
umn, sediment and biota. The data were compiled from the studies reported by the survey participants and those identi-
fied in an extensive literature survey (see Annex 3). The classification “water surface” includes samplings of the top
layer of the water column (performed mainly by manta trawl). Note: The numbers in the legend refer to the number of
compartments investigated per river or lake but do not correlate with the total number of monitoring studies.

According to 36 % of the survey participants, investigations of plastics in freshwaters had been per-
formed in therespective countries and detailson the completed and ongoing monitoring studies were
available. In the following sections, relevant information from the studies provided by the survey
participantsis summarised. Information on the studiesidentified through a literature review is pro-
vided in Annex 3.

Completed studies

According to the results of the European survey, monitoring studies were completed in Austria,
(DanubeRiver), Belgium (Leie River), Germany (Rivers Weser, Rhine and its tributaries) and the
Netherlands (Lake Ijssel, Rivers Meuse and Rhine), together with an international investigation cov-
ering rivers in Italy (Po), the Netherlands (Rhine), Romania (Danube) and Sweden (Dalalven).

In a preliminary study of the Danube River (Austria), the abundance of microplastics (> 500 um) in
the water column was evaluated by Hohenblumet al. (2015a) on behalf of the Federal Environmental
Agency, Austria. This study included the development of a method that takes into account the verti-
cal, horizontaland temporal variability of plastic transport in the water column. According to the
authors, plastic transport and theannual plasticload in the river can be reliably calculated only by
multi-point sampling. The study was conducted at two sampling sites: in Aschach, close to the river’s
entranceinto Austria, and in Hainburg, at its exit to Slovakia. Concentration rangesof 0.039-0.205
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mg/m3 and 0.029-0.516 mg/m3, respectively, were reported. The majority of the sampled plastic
particles were PE and PP polymers, as determined by attenuated total reflectance infrared spectros-
copy (ATR-IR). Over 50 % of the extracted plastic particles consisted of fragments, 4—10 % were pel-
lets and 2.1-2.8 % were green lenticular flakes (Hohenblumetal. 2015a).

In Belgium, two sampling campaigns were conducted in 2014 with the purpose of investigating the
overall litter problem in the Leie River. In these campaigns floating litter (> 5 mm) was investigated.
The scope of the study was extended to cover the investigation of microplastics as well
(Craenenbroecketal. 2014).2

In the context of a study by the University of Bayreuth (Germany) the abundance of microplastics
and mesoplastics in the Rhine River, four Rhine tributaries (Rivers Ruhr, Lippe, Sieg, Wupperand
Emscher) and the Weser River were investigated (Laforsch 2015). At threesampling pointsalong the
Rhine, the total plastic amountsranged from0.928 to 4.45 particles/m3. The highest concentration
was measured near Diisseldorfin the Rhine-Ruhr metropolitan area. Among the Rhine tributaries, the
highest concentration wasmeasured in the Emscher River close to where it joins the Rhine. The plas-
tics concentration of 15.7 particles/m3 (total plasticamount) was expected due to high wastewater
content of the sample. Measurements up-stream and down-stream a wastewater treatment plant
(WWTP) at the Ruhr River near Duisburg showed a considerably higher concentration of total plastics
at down-streamthan at up-stream sampling site (up-streamsite: 4.81 particles/m3, down-streamsite:
166 particles/m3). Along the Weser River the totalamount of plastic particles was 0.487 particles/m3.
The sampled particles were identified by means of ATR-FTIR spectroscopy. In many samples the
common polymers polyethylene, polypropylene und polystyrene were detected (Laforsch 2015).

Overall six references were submitted by the Netherlands, including the studies “Microplastic profile
along the Rhine River” (Maniet al. 2015), “Microplastic in the rivers Meuse and Rhine” (Urgert 2015)
and “Identification and Assessment of Riverine Inputsof (Marine) Litter” (Hohenblumetal. 2015b).
Three national studies of microplastics in sediment, sewage and biota were conducted by the Insti-
tute for Environmental Studies (Instituut voor Milieuvraagstukken, IVM) of the VU University Am-
sterdam (Vrije Universiteit Amsterdam, Netherlands) (Brandsma et al. (2013), Brandsma et al.
(2015), Leslie et al. (2013)). Thereby freshwater environments were investigated with respect to
WWTPs (influent, effluent and sewage sludge), river suspended particular matter (SPM) and sedi-
ments. The study of Leslie et al. (2013) waslimited to the Netherlands surface waters. The other five
Dutch studiesincluded transboundary monitoring at the Rhine and other rivers (see below).

Monitoring study conducted in the Netherlands:

Leslie et al. (2013)investigated in addition to North Sea sediment, treated wastewater effluentsand
marine biota, the sediment of two Rhine estuaries, which were considered as possible hotspots. The
latter sites contained the highest number of microplastic particlesin all investigated sediments with
anaverage of 3,300 particles/kg dw. By contrast, the mean concentration range of the sampled North
Sea marine sediments was 440 - 770 particles/kg dw.

Transboundary monitoring studiesincluding Netherlands freshwaters:

Maniet al. (2015) evaluated theabundance and composition of microplastics (300 um - 5 mm) in the
surface layerof the Rhine Riveralong an 820 kmstretch between Basel and Rotterdam. The mean
concentration from 11 sampling sites located in Switzerland, France, Germany and the Nether-
lands was 0.893 particles/m2. Microplastic concentrationsreached a peakin the Rhine-Ruhrmetro-
politan area, with a maximal concentration of 3.9 particles/m? at Rees. In fact, sampling points at

2 Further details were not attainable since only a report in Flemish was available.




Rees and Duisburg accounted for>66 % of all particles recovered during the entire campaign. The
microplastics consisted of opaque spherules (45.2%), fragments(37.5 %), transparent spherules
(13.2 %), fibres (2.5 %) and others (1.1 %). Polystyrene (29.7 %) and polypropylene (16.9 %) were
the most dominant polymers. According to Mani et al. (2015) the profile study along the river demon-
strated considerable pollution of the Rhine River.

During research of a master thesis, Urgert (2015) investigated the abundance and composition of
microplastics of the European rivers Meuse and Rhine in 2014. Overa period of less than 6 months
weekly samples were taken at each of the three monitoring locations (Netherlands: Eijsden, Lobith;
Germany: Bimmen) and a single sample at one additional sampling site (Germany: Bad Honnef).
Mean concentrations of microplastics (size range: 0.125 - 5 mm) in the water column were higher in
the RhineRiver (0.56 mg/m3, 56 particles/m3) than in Meuse River (0.14 mg/m3, 9.7 particles/m3).
Visually identified microplastic particles were classified into the following groups: films, miscellane-
ous microplastics, white and transparent spherulesand scrubs. Polymers were identified by means of
Raman- and FT-IR spectroscopy.In the Meuse River, PE, comprising films, miscellaneous microplas-
tics and scrubs were predominantly identified whereasin the Rhine River the predominant polymers
were PE and polystyrene (Urgert 2015).

The comprehensive study by Hohenblumetal. (2015b) included preliminary monitoring of plastics
in the Dalalven River (Alvkarleby, Sweden), RhineRiver (Rotterdam, Netherlands), Po River (Ferra-
ra, Italy) and Danube River (Galati, Romania) in addition to an assessment of riverine plastic litter
inputsinto the marine environment, which will be further discussed in section 4.2. The abundance of
both micro- and macroplastics was evaluated using various sampling methods simultaneously (man-
ta net, waste free water (WFW) sampler and pump-manta net method) in order to consider the size
rangeof 0.3 - 25 mm and to test the feasibility of the monitoring approach. The pump method was
applied in the Dalalven River out of necessity, because of local limitations in setting up other sam-
pling equipment. To enable comparisons, the manta-pump method wasalso applied at the sampling
point of the Po River. Concentrationsat the sampling point of the Rhine River were measured two
times (Hohenblumet al. 2015b). Theresults of the study are summarised in Table 4.

Additionally, the study included the qualitative analysis of several different microplastic categories
(fragments, pellets, foam, fibres and others) using infrared and ATR-FT-IR spectroscopy in conjunc-
tion with an identification of likely sources. Fragments were the most prevalent particlesidentified in
the Rivers Po and Rhine, whereas plastic particles in the Rivers Danube and Dalalven consisted most-
ly of fibres. By far the highest number of pellets was recovered in the first sampling of the Rhine River
(Rhine I). Among all given microplastic categories, fragments were identified asthe largest with 45 %
of all extracted particles. The analysis of polymer material was conducted on 16 % of all extracted
particles. Polyethylene wasidentified as the most common polymer material in all investigated rivers.
Likely sources could be estimated for 44 % of the recovered meso-sized particles (5 - 25 mm) and
included industrial packaging (25 %) and urban emissions (5 %, including wastewater sources). Fur-
thermore, other sources of plasticlitter identified in the study were amongst others agriculture, fish-
eries, households, medical waste etc. (Hohenblumet al. 2015b).
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Table 4:

Comparison of plastic concentrations in the rivers Dalalven, Rhine, Po and Danube by
using different sampling methods

Manta net
(micro sized particles < 5 mm)*

Waste free water sampler
(meso sized particles > 5 mm)*

Dalalven

Rhine I (meas-
urement 1)

Rhine II (meas-
urement 2)

Po

Danube

Manta trawl

1.77 p/m?
2.45 mg/m?

0.31 p/m?
0.04 mg/m?

2.04 p/m?
0.78 mg/m?

1.06 p/m?
0.12 mg/m?

Pump manta net

4.5 p/m?
2 mg/m?

20.3 p/m?
0.5 mg/m?

Surface

0.01 p/m?
15.86 mg/m?
0.05 p/m?

79 mg/m’
0.01 p/m?
1.54 mg/m?
0.04 p/m’
7.7 mg/m?

0.01 p/m?
0.75 mg/m?
0.03 p/m?
3.8 mg/m’

0.07 p/m?
7.55 mg/m?
0.37 p/m’
38 mg/m?

Suspension

0.01 p/m?
0.24 mg/m?’

0.002 p/m?
0.8 mg/m?

0.03 p/m?
2.5 mg/m?

0.24 p/m?
5.3 mg/m?

The particle numbers were normalised to uniform units (either m3 or m2). Sampling at the Rhine River
was conducted twice. *Mesh sizes were 0.3 mm for mantanetand 3.2 mm for WFW sampler. Unit p:
particles. Data source: Hohenblumetal. (2015b)

In the context of two studies Brandsma et al. (2013, 2015) investigated SPMin the Rivers Meuse
(Netherlands) and Rhine (Germany and Netherlands) as well as LakeIjssel (Netherlands) in re-
gard to abundance of microplasticsin the size categories 1 - 300 um and 300 - 5000 pm.In 2013,
mean microplastic concentrations of 1400 particles/kg dw (Meuse River) and 1700 — 4900 parti-
cles/kg dw (Rhine River, two sampling points) were derived. Whereas, 1800-6880 particles/kg dw
(Meuse River, 3 sampling points), 990 particles/kg dw (Rhine River, single sample) and 2000 parti-
cles/kg dw (LakeIjssel, single sample) were found in 2015. The majority of microplastics detected in
both sampling years were in thesize category < 300 pum, with fibres and spheres rather than foils as
the most frequently detected shapes(Brandsma et al. 2013, Brandsmaetal. 2015).

Monitoring reported outside the scope of the European survey:

Finland did not participatein the survey. However, a report was submitted by the Finnish associa-
tion KAT which operates in the areas of the Baltic Sea, Lakes Pdijanne and Saimaa and in the Pir-
kanmaa region (Gustafsson et al. 2016). As part of the “Clean Beach” campaign, information on the
amountsand types of litter was gathered for those locations (see section 0). KAT offers a guide book-
let to volunteer groups, including companies, associations, municipalities and privateindividuals,
that provides practicaltips, general information as well as materials and instructionson litter report-
ing. To ensure the comparability of the data, participantsare provided with a standardised litter re-
porting form. Besides macroplastics, othertypes of litter, including paper, metal, glass and ceramics,
are recorded. Two campaigns were carried out by KAT in two consecutiveyears (2014,2015).
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Whereas in 2014 only marine areas had been covered,in 2015 thetarget areas were extended toall
surface waters located in the KAT operating area; thus, besides seashores, 11 sites at lakes and

4 sites alongriver banks were added. Among the 36,400 litteritems that were counted at all clean-up
sites, plastics were the most prevalent (68 %, including cigarette butts). Fewer plastic items were
collected alongriver banks than at lakeshore and seashore sites. However, according to Gustafsson et
al. (2016), theresults provide only a preliminary description of the freshwater litter situation in Fin-
land, due to the small number of included lake and river sampling sites as well as various uncertain-
ties in thereported data.

Ongoing and planned studies

Beyond thealready conducted studies, several further monitoring programmes on plastics in fresh-
water environments are either ongoing, currently scheduled or underdiscussion.

The Galway-Mayo Institute of Technology (GMIT) is currently preparing a study which will focus
amongst others on the scale and scope of microplastic pollution in Irish freshwaters (Officer 2015-
2016).3

Furthermore, a monitoring programme in Scotland hasbeen initiated. A study on micro- and nano-
plastics in wastewater treatment systems and receiving water in the context of a Scottish Hydro Na-
tion PhD Scholarship is still ongoing (2015-2019).4

Fifty-seven percent of the survey participants, who represented Austria, Belgium, Denmark, Germa-
ny, Lithuania, Luxembourg, the Netherlands and Portugal, stated further plans for monitoring stud-
ies. Although, there have been several projectideas, there are no exact plans of implementation in
Austria. Nevertheless, the Austrian survey participant mentionsactivitiesthat aim towardsharmo-
nised definitions, methodsand thresholds on an EU wide level.

Belgium also has no plans on a solely nationallevel, but as a member of the European Union, it takes
partin the INTERREG project, which includes the Maas River.>

The Danish report “Microplastics: Occurrence, effects and sources of releases to the environmentin
Denmark” (published by the Danish Environmental Protection Agency) provides, in addition toa
comprehensive overview of the sources of primary and secondary microplastics (further described in
section 4.3),a catalogue of possible new studies to be carried out by competent authoritiesin Den-
mark and covering the following topics: applicationsand releases, occurrence and fateand the ef-
fects of microplastics. The list also includesthe study “Fate of microplastics from freshwater to the
marine environment” (Danish Environmental Protection Agency,2015-2017) (Lassenetal. 2015).

Five federal states of Germany haveinitialised monitoring programmes, which will primarily assess
the occurrence of microplastics in the water surface of German freshwater environments (mainly riv-
ers). Meso- and macroplasticsare addressed to a lesser extent. Four projectsare already underway
but thedata haveyet to be published. The Bavarian Environment Agency (LfU) is currently investi-
gating emission pathways, abundance and distribution aswell as the potentialaccumulation of mi-
croplastics in Bavarian freshwater environments. The State Institute for Environment, Measurements
and Nature Conservation Baden-Wuerttemberg (LUBW) hasinitiated a monitoring programme with
20 sampling points along the Rivers Rhine and Neckarand other rivers with various wastewater pro-
portionsas well as at the Lake Constance. A study of microplastics occurrencein North Rhine-
Westphalia has been launched by its State Agency for Nature, Environment and Consumer Protection

3 http://erc.epa.ie/droplet/modalFull.php?cid=17928
4 http://www.hydronationscholars.scot/scholar_bio_Maricela_Blair.html
5 No further information was provided.




(LANUV NRW). The University of Bayreuth (Bavaria) is conducting measurements of the water phase
and sediments at four sampling points along the Rivers Rhine and Mosel, but sample analysisand
data evaluation are currently ongoing.

Rijkswaterstaat, the executive body of the Ministry of Infrastructure and Environment in the Nether-
lands that managesthe country’smain highway and waterway networks, has planned a pilot study
to monitor microplastics for 2016 and 2017. The freshwater compartments surface water (duplicate
samples at 6 locations), sediment (replicate samples at two locations) and biota (replicate samples at
four locations) will be included. To ensure the future harmonisation of the methodsused in that
study and subsequent ones, the implementation strategy recommends the outsourcing of sample
analysisand evaluation aswell as cooperation with both theIVM of the VU Amsterdam and the pro-
ject “Technologies for the Risk Assessment of Microplastics” (TRAMP), led by the Wageningen Uni-
versity.¢ Additionally, the Foundation of Applied Water Research (STOWA) haslaunched a
comprehensive study of microplastics from the country’s WWTPs, to be completed by 2017.7

4.2. Riverine loads of plastics and riverine inputs into the marine compart-
ment (Questions 4 and 5)

Question 4: Are there data onriverine loads of plastics?
Question 5: Are there data onriverine inputsinto the marine compartment?

The availability of data on riverine loads of plastics was reported by almost 30 % of the surveyed Eu-
ropean countries, including Austria, Belgium, Germany and the Netherlands. Existing data onriver-
ine inputsinto the marine environment were reported by Denmark, Germany, Latvia and the Nether-
lands (29 %).

In theabove-mentioned study of Hohenblumet al. (2015a), theannual average range of transport
was calculated: 6 - 66 kg/day for microplastic particles (<5 mm) and 7 - 161 kg/day for the total plas-
tic load ¢in the Danube River (Austria), determined at the sampling sites Aschach and Hainburg. The
annualload was calculated using theaverageannual hydrographsof each of the years 2009 to 2014
for both sampling sites. The annual microplasticsload was estimated less than 17 tonnes/year,and
the total plasticload <14 - 41 tonnes/year. However, the authors pointed out that since only a few
measurement points were used in the calculationsthese valuesshould be considered as preliminary
estimates.

In their determination of the microplastics profile along the Rhine River, Maniet al. (2015) estimated
a daily discharge of 191.6 million particles (at and beneath the surface) into the North Sea. This value
was extrapolated fromthe average concentration measured duringa 1-day sampling at Rees, Germa-
ny, where downstream the river splits into numerous arms. According to the authors, the values
measured at Rees are more representative of riverine inputsinto the North Sea than values obtained
at thesampling pointsZuilichen or Rotterdam or the sum of both (Maniet al. 2015).

A comprehensive study of riverine inputs of micro and mesoplastics into the marine compartment
was conducted as part of the already above mentioned project by Hohenblumet al. (2015b). Their
report serves as a consultation draft forthe European Commission Directorate General Environment
under Framework Contract No.ENV.D.2/FRA/2012/0025.° Four European rivers were selected to
assess the amount of riverine litter discharged into the connecting seas including the Dalalven River

6 http://www.stw.nl/nl/content/technologies-risk-assessment-microplastics-tramp

7 http://www.stowa.nl/projecten/Onderzoek_naar_de_lotgevallen_van_microplastics_op_een_rwzi
8 The size range for the total plastic load was not specified in Hohenblum et al. (2015)

9 https://etendering.ted.europa.eu/cft/cft-display.html?cftld=76
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(Baltic Sea), the Rhine River (North Sea), Po River (Mediterranean Sea), and the Danube River (Black
Sea). The study included a quantitative analysis of marine inputs, estimated as the number of parti-
cles and the plastic load mass per unit time (per second and year) (see Table 5). All selected rivers
were identified as carriers of microplastics and thusas sources of marine litter (Hohenblumet al.
2015h).

Table 5: Estimates of riverine input of plastics into the marine environment
Manta net Waste Free Water Sampler
(micro sized particles < 5 mm) (meso sized particles > 5 mm)
particles/year Tonnes/year particles/year

Dalalven 5 #1010

Rhine 1 30 * 10'° 20 3% 108
Rhine 1II 10 * 10'° 31 0.8 * 108
Po 70 * 1010 120 7*108
Danube 200* 10'° 530 100 * 108

Remark: For the Daldlven River no WFW samples were collected since the location was not suited for this equipment
setup. Sampling at the Rhine River was conducted twice. Source: Hohenblum et al. (2015b)

Concluding it hasto be mentioned that two surveyed countries, Austria and the Slovak Republic, are
landlocked and were therefore unable to provide explicit data on plastic inputinto the marine envi-
ronment.

4.3. Main sources and pathways for plastics in the freshwater
environments (Question 3)

Question 3: What are the main sources and pathways for plasticsin the freshwater environment of
your country?

Figure 6 shows the results of the conducted survey with respect to the main sources of plastics and
the pathwaysby which plasticsenter freshwater environments, as assessed within the context of the
survey. The results are plotted asthe total number of participantswho selected the particularre-
sponse option.

Landscapelittering was perceived as accounting for thelargest amount of plastic entering freshwater
environments, as this response option was selected by 70 % of the survey participants. “Unknown”
was chosen in 50 % of theanswered questionnaires, followed, in descending order, by “Storm Wa-
ter”, “Tyre Abrasions”, “Other”, “Waste Water” and “Industrial Emissions”, all with <50 %. The op-
tion “Other” included “illegal dumping” (Belgium), “paint, footwear, road markings (microplastics)”
(Denmark), “free plastic litter (throwaway) fromland” (Iceland) and “detergents, paints” (Nether-
lands).

Since data on the main sources and pathways of plastics in freshwater environments are scarce, as-
sessments by the survey participants were most likely based on educated guessesrather than on
studies. This conclusion is supported by the relatively high number of participantswho chose the
option “Unknown”.

In the Austrian Danube study by Hohenblumet al. (2015a), purified plastic particles were identified
by means of ATR-FT-IR and classified into one of five categories: fragments, foils, fibres, foamsand
pellets. Of these, only pellets can be directly attributed toindustrial activity according to the study.
These plastic particles presumably enter the environment during production or conversion processes
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as well as dueto material loss along transport routes and during cleaning of the transport vessels.
Industrial activities such as production processes, conversion and transport accounted for 4—10 % of
the identified particlesin the Danube River whereas the vast majority (90-96 %) were considered as
emissions from diffuse sources, e.g. run-off from sealed surfaces, littering, fragmentation and
transport by wind (Hohenblumet al. 2015a).

Figure 6: Main sources and pathways of plastics into freshwater environments as reported by the
European survey participants

Landscape Littering

Waste Water

Industrial Emissions

Tire Abrasions

Other

Unknown

Storm Water

selections in total

The results of the questionnaires are presented as the selections in total of the participants who selected the response
option. Multiple answers without a specific ranking were also possible. Data source: Results of the European survey

Craenenbroecket al. (2014) reported that the Leie River (Belgium) receives most of its litter through
tourism activities, such as hiking or cycling on trails along its banksand recreational boating, but
also from industry emissions and illegal dumping.

The government of Denmark, through its Finance Act for 2015, hasallocated fundstoinvestigate
the environmentalimpact of microplastics. A series of projectsare planned (see also section 4.1). The
project “Microplastics: Occurrence, effects and sources of releases to the environment in Denmark”,
published by the Danish Environment Protection Agency, providesa comprehensive overview of the
estimated emission sources of primary and secondary microplastics in Denmark, including theiruse
and release pathwaysinto the environment. Figure 7 displaysthe estimated emissions of microplas-
ticsinto the aquatic environment after seswage treatment. Besides sewage treatment plants, emissions
occur via stormwater and urban run-off or via direct inputsinto theaquatic environment (e.g. activi-
ties in harbours or ships). Only 10 — 20 % of the microplastics particles in stormwater are retained
since not all stormwater sewers are equipped with settling lagoons. The emission estimates were
derived from data compiled from the literature and from direct enquiries to Danish trade
organisationsand individual companies. The primary and secondary microplastics whose emissions
are summarised in thefigure differ in their size, morphology and chemical composition. Thus, quan-
tifications of dischargesin terms of numbers of particles would lead to different distributions; for
example, the particles in plastics raw materials and rubber granules are larger than other particles
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occurring as dust or powder. However, expression of theamountsindicated in number of particles
per year was not possible due to insufficient data (Lassen et al. 2015).

Figure 7: Primary and secondary microplastic emissions into Danish aquatic environments

Primary microplastics:2- 31

Rubber granules: 1 - 20

Raw materials for plastic production:
Blasting abrasives:

n 0.1-4.5
0.03-1.4 Paints:0.3-1.8
Secondary microplastics: ~====000@Zl @—
600-3100
- 1  Buildingmaterials of plastic 4.5-37.5

2  Cookingutensils, scouring spongesand cloths 1-50

3 Textiles 6-60

4  Paints(excl. ship paints) 6-149
— 5  Roadmarkings 10- 180
Ship paints 21-240
? Footwear 10-260

Other uses 8-375

- 9 Tires 500-1700
All datain [t/a]

Top left: Estimated emissions of primary (green) and secondary (blue) microplastics in Denmark; top right: estimated
emissions of primary microplastics (attached lines); bottomleft: contributions of secondary microplastic sources; bottom
right: estimated emissions of secondary microplastics; all data in tonnes/year. Note that the given numbers indicate the
resulting emissions directly after entering surface waters. Estimated emissions of secondary microplastics do not take into
account their formation from macroplastics in the environment. (Data source: Lassen et al. 2015)

The totalamount of microplastic dischargesto sewage in Denmark was estimated as 2000 to

5600 tonnes/year. Although tyresand textiles were the main sources, othersources were cited as
contributing significantly to the total amount. Furthermore, Lassen et al. (2015) pointed out that be-
cause the estimates were based on emissions occurring in the immediate recipient water, the extent
to which particles are spread further within the environment could not be determined.

Verschoor et al. (2014) provided a systematic inventory and prioritisation of land-borne sources of
primary and secondary microplastics (< 5 mm) in the Netherlands. The Dutch National Emission
Register served as the template, with literature data and theresults of a previous expert meeting as
additional sources. Prioritisation was based on a multi-criteria analysis (MCA). The 56 sources of mi-
croplastics identified in the study were analysed according to the following criteria: relevance (vol-
ume of plastic emission), feasibility of the measures (alternativesand quick win) and perceived ur-
gency (media attention, options for consumers choice or action perspective). The determined priority
list (scale of 1 to 10) was derived from the qualitative scores provided by a group of experts represent-
ing the National Institute for Public Health and the Environment (RIVM), Rijkswaterstaat and Del-
tares. The highest priority scores were attributed to plastic debris comprising “packaging materials”
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(score: 9) and “generallitter” (score: 8). Other sources with a relatively high assigned priority score
(7) were “waste collection”, “cosmetics”, “paint,lacquer, dyes”, “fibres and clothing”, “loading, un-
loading, transfer of microplastics” and “run-off from paved surfaces”. According to Verschoor et al.
(2014), thepriority list serves to identify the sources that should be targeted for emission reduction
measures. However, the prioritisation of microplastic sources was not solely determined by the scale
of their respective emissions as some sources with moderate emissions were assigned a relatively
high priority score. For instance, “cosmetics” received a priority score of 7 dueto availablealterna-
tives, a large amount of publicity, public awareness of microplastics in cosmetics as well as clear
courses of action for consumers and industry. The emission source “tyre wear” was assigned a priori-
ty score of 6 even though in the Netherlandsan estimated 17,000 tonnes of tyre-derived particlesare
annually released into the environment (Verschooret al. 2014). However, there are currently very
few possibilities to reduce microplastic emissions caused by tyre wear. Verschoor et al. (2014) rec-
ommended that the study should be viewed as a preliminary ranking of priorities, dueto thelimited
availability of relevant data.

In Scotland, the specificissue of identifying the main sources and pathways of plasticsis currently
being researched by the Scottish Microplastic Research Group °but the results of that study are not
yet available.

4.4, Effect studies (Question 7)

Question 7: Are there studies on effects of plastics in freshwater environments?

Only two completed studies on ecological effects of plastics in freshwater environments were submit-
ted in the context of the European survey; both were from Austria.

In theabove-mentioned Danube study by Hohenblumet al. (2015a), 30 fish individuals (species:
Barbus barbus and Leuciscus cephalus) were assessed regarding plastic ingestion. The fish were ex-
amined by autopsy and analyses of their intestinal contents for plastic particles. However, plastic
particles were not identified in theintestines of any of the 30 test animalsobtained from the Danube
River near Vienna (Hohenblumet al. 2015a).

Given the above-mentioned findings of plasticsin the Danube River and the hypothesisthat sus-
pended microplastics are components of the food sources of indigenousfish species, theneed for
furtherresearch was concluded by the Austrian authorities. The Federal Government of Upper Aus-
tria therefore commissioned the Technical Office for Water Ecology to conduct the pilot study “Micro-
plasticin fish” (Lumesberger-Loisl and Gumpinger 2015). In that study the digestive tracts of 840
fish individuals were analysed forthe presence of plastics. Within this group 791 individuals were
caught at three sampling pointsalong the Danube River and 49 individuals of edible fish were pro-
vided by a professional fisherman from the Linz area. The investigation led to the identification of
one plastic particle in each of only two individuals of wild fish and no microplastics in the digestive
tracts of the edible fish.

Besides those studies, several furtherinvestigationsin other countriesare ongoing, currently sched-
uled or underdiscussion, including the following four projects. Consequently, their results are not
yet available.

The above-mentioned catalogue of proposed studies by Danish authorities (see section 4.1) includes
the study “Effects on freshwater organisms and especially species used for regulatory testing purpos-
es” (Danish Environmental Protection Agency,2015-2017) (Lassen etal. 2015).

10 http://www.masts.ac.uk/research/masts-community-projects/scottish-microplastic-research-group/
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In Germany, the Bavarian Environmental Agency (LfU) initiated an investigation of the potential
accumulation of microplastics in biota, such as bivalves and fish, under field as well as standardised
laboratory conditions.

The Irish survey participant referred to an ongoing 1-yeardesk-study “Scope, fate, risks and impacts
of microplastic pollution in Irish freshwater systems” (Officer2015-2016) (seealso section 4.1). The
expected outcomes of the study include an appraisal of therisks posed by theidentified potential
impacts.!!

Within the above-mentioned research project “TRAMP” (see section 4.1), the effectsand risks of mi-
cro- and nanopatrticlesin freshwater environmentsin the Netherlands are currently being as-
sessed. 12

11 http://erc.epa.ie/droplet/modalFull.php?cid=17928
12 http://www.stw.nl/nl/content/technologies-risk-assessment-microplastics-tramp




4.5. Risk perception of plastics in freshwater environments (Question 8)

Question 8: How are plastics in freshwater environment perceived in your country e.g., with regard to
media reports, social networks, campaigns of non-governmental organisations?

The risk posed by plastics in freshwater environmentswas perceived by the survey participantsas
being in the intermediaterange, based on a scale of 1 (low) to 5 (high) (Figure 8). The average value
was 2.9, with a rangeof 1 - 4. Countries providing higherratings, i.e. Austria, Belgium, Germany and
the Netherlands, were those with existing monitoring programmes and currently implemented
measures. It should be noted thatin some cases plastics in freshwaters were difficult to distinguish
from terrestrial and marinelitter.

Figure 8: The perceived risk of plastics in freshwater environments according to the
surveyed European countries
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Risk perception was rated on a scale of 1 (low) to 5 (high). The mean score was 2.9 (marked by the green triangle). The
German rating is the average value of the ratings provided by the individual surveyed federal states. Data source: Results

of the European survey




4.6. Discussions on reduction measures (Question 9)

Question 9: Are there discussions in your country on reduction measures for plastics in freshwater
environments?

Overall, all of the survey participantsreported ongoing discussions on reduction measures in their
countries. A large proportion of these discussions have been held by NGOs (almost 80 %) and the
media (64 %), followed by public and regulatory agencies (both 50 %). By contrast, discussions in
the industrial sector account foronly about 36 %. However, almost 40 % of the participants provided
either no or incomplete responses (shown as “not stated” in Figure 9).

Figure 9: Discussions on reduction measures for plastics in freshwater environments in the sur-
veyed European countries
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The columns present the percentage of the selected answer option. Colour key: green-yes; dark grey-no; light grey-not

stated. Multiple answers were possible without specific ranking. Data source: Results of the European survey

One prominent theme of discussion regarding reduction measures is the use of microplastics in con-
sumer products, especially cosmetics and detergents, especially in terms of the need for EU-wideleg-
islation to phase out microplastics in cosmetics, to prevent pollution at its source (Environmental
Council of the European Union 2014). Currently, refraining from the use of microplastics is based on
voluntary commitments by producers. At the Environmental Council (2014), Austria, Belgium, Lux-
embourg, the Netherlands, and Swedensupported an information note concerning the elimination
of microplastics in products.

In the German survey response, awareness was emphasised in almost all given categories, except
that of industry. Awareness seemed to be greatest in Northern Germany, based on frequently imple-
mented actionsto reduce litter inputsinto the environment and on clean-up campaigns to remove
existing litter.

The Irish representative noted the impacts of river basin management planning underthe Water
Framework Directive as well as specific actions for reducing theinput of litter from land-based
sources under the MSFD Programme of Measures and the OSPAR (Oslo and Paris Commission for the
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protection of the Marine Environment of the North East Atlantic) Regional Action Plan for marine
litter. Through these processes and measures, plasticinputsinto freshwater environmentsare ex-
pected tobe reduced.

An assessment of the discussion on plastics in freshwater environments within the United Kingdom
was accompanied by two references referring to the Scottish Litter Strategy. Specifically, the Scottish
Government and Marine Scotland, a directorate of the Scottish Government that is responsible for the
integrated management of Scotland's seas, are consulting on a National Litter Strategy and on a Ma-
rine Litter Strategy. Their aims are to managelitter in Scotland’sterrestrial, coastaland marine envi-
ronments. Both have been subjected to a Strategic Environmental Assessment (SEA). The SEA report
outlines support and actions for stakeholders and practitionersthrough to 2020, with a focuson en-
couraging individuals to take greater responsibility. The two strategies set out actionsin three strate-
gic directions: information (communication, education and support for business), infrastructure
(providing/servicing bins, product design, guidance and future funding) and enforcement (improv-
ing the effectiveness of legislation and training). According to the SEA report the draft of the Marine
Litter Strategy will incorporate activitiesand actionsthat are already underway. Relevant objectives
and actionsincludea reduction of land-sourced marinelitter entering the marine environment and
improved monitoring at a Scottish scale (Environmental Assessment Team Planning and Architecture
Division Directorate for Local Government and Communities 201 3). However, freshwater environ-
ments were not specifically mentioned in this context.

4.7. Actions to reduce plastic inputs and remove existing litter from
freshwater environments (Question 10)

Question 10: Are there existing or planned actionsin your country to reduce input of plastics and/or
to remove existing litter in freshwater environments?

Ongoing and planned actions concerning the reduction of plasticinputsinto and removal of existing
litter from freshwater environments were assessed in relation to regulations, NGOs and industry. The
results are summarised in Figure 10. Overall, more European countriesare planning orhavealready
implemented measures to reduce the plastic waste into inland waters than are planning measures
aimed at the removal of already existing litter. Nevertheless, 57 % of survey participantsstated
measures for the removal of plastic waste from freshwater environments (e.g. clean-up campaigns
conducted by NGOs).
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Figure 10: Existing and planned actions to reduce plastic inputs and to remove existing litter from
freshwater environments
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The columns present the percentage of the selected response option. Key: reduce: measures to reduce plastic inputs into
freshwater environments; remove: measures to remove existing litter from freshwater environments. Colour key: green-
yes; dark grey-no; light grey-not stated. Multiple answers were possible without a specific ranking. Data source: Results
of the European survey

4.7.1 Regulations and other activities of the national governments

Measures aimed at reducing plastic inputs were reported by 71 % of the surveyed European coun-
tries. These includelegislated regulatory measures and otheractivities carried out by national gov-
ernments that seek toreduce plasticinputs. Thus, general regulations that prohibit any kind of litter-
ing havebeen implemented in the Flemish region of Belgium, within the framework of the Flemish
Waste Regulation, and in Scotland, within the framework of “The Litter (Fixed Penalties) (Scotland)
Order 2013”.13 General schemes havebeen set up by local authoritiesand municipalities to prevent
littering and similar activities. In some countries, national deposit and return systems, in which dis-
posed plastics are collected and recycled to allow their re-use as new packaging, contributetoa re-
duction of plasticinputsinto freshwater environments. Dansk Retursystem A/S, a privately owned
Danish non-profit organisation that isregulated by a statutory order, is executing one such pro-
gramme in Denmark. Anotherone is in Ireland, run by the Irish company “Repak”.14

13 http://faolex.fao.org/docs/pdf/uk128510.pdf
14 https://www.repak.ie/




The Luxembourgian Waste Management Plan, which was adopted in 2010, set the following objec-
tives:

1. Prevent and reduce waste production and pollution from waste
2. Recover through reuse, recycling and other environmentally appropriate methods
3. Dispose final waste in an environmentally and economically appropriate way

Business operatorsin Luxembourg must draw up a waste prevention and management plan aimed at
limiting harmful impacts of waste production. !> The “SuperDrecksKéscht®”, a cooperation between
the government, the Chamber of Commerce and the Chamber of Trade, awardsa quality certificate
and providesreliable information for companies. ¢

Plastic bags:

Across Europe, several different measures have been introduced to limit the use of plastic bags. In
Iceland, the Ministry of Environment hasappointed a working group that will preparean action
plan.In addition, some Icelandic municipalitieshaverecently initiated projects to implement reduc-
tion measures in the community. Latvia and Portugal haveintroduced regulatory measuresto re-
ducethe use of plasticbags. The Latvian Natural Resources Tax Law established a tax on the packag-
ing of goods and services, including plastic packaging. Since 2008, the raw materials of plastics have
also been taxed. The rates are lower for bioplastics packaging and higher for polystyrene packaging.
To further reduce the consumption of plastic bags, the Latvian tax rates were raised againin 2014,
which has discouraged storekeepers from providing plastic bags free of charge to consumers. Further
increases in the Natural Resources Tax are currently underdiscussion. In 2014, Portugal made
amendmentsto previous environmental taxation policiesapplied to the sectors of energy and emis-
sions, transportation, water, waste, urban planning, forests and biodiversity, by introducing,among
other measures, a tax on lightweight plastic carrier bags (€ 0.08 per bag + VAT). In Luxembourg, a
cooperation between the Ministry for the Environment, the Luxembourgian Trade Confederation and
the non-profit association VALORLUX initiated the project “Eco-bag”in 2004. As part of the frame-
work of the national waste prevention plan, the project aims to largely reduce the use of one-way
shopping bagsand establish the reusable and recyclable bag “Oko-Tut”.In the course of the project,
the quantity of bags was reduced by almost 90 % (2006—-2014). Since thelaunch of the project, the
use of >560 million one-way shopping bagshasbeen prevented, which represents a saving of 3,738
tonnes of plastics. With a consumption of about 18 lightweight carrier bags per person per year, Lux-
embourg already meets thereduction targets foreseen by the EU directive 2015/720.17 Additionally,
the European Commission conferred its best practiceaward to the “Eco-bag” project for waste pre-
ventionin 2012.18

Further activities:

Besides theregulatory measures already outlined, further planned actionsare expected to serve as
the necessary background for future regulations. For example, the Austrian Minister for Agriculture,
Forestry, Environment and Water Management hasissued a 10-Point Programme-of-Measures toim-
prove water quality in the Danube River (Table 6). The programme is divided into measures on the

15 http://www.environnement.public.lu/dechets/dossiers/pggd/index.html
16 https://www.sdk.lu/index.php/en/

17 According to the EU directive measures taken by the member states shall ensure that the annual consumption level does
not exceed 90 lightweight plastic carrier bags per person by the end of 2019 and 40 lightweight plastic carrier bags per
person by the end of 2025 (EU directive 2015/720, Article 1 (2)a).

18 http://valorlux.lu/sites/valorlux/files/files/VALLOO1-4009_FactSheet_GB-4Web.pdf
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European and nationallevels, both of which address general and interdisciplinary political, industri-
al and public objectives concerning the environmental issue of microplastics in the Danube River.

Table 6: 10-Points-of-Measure for the reduction of plastics in order to improve water quality of the
Danube River, Austria

European Level

Uniform methods and measurement standards for plastic particles in rivers
Regulation of EU thresholds
Voluntary withdrawal of the European cosmetic industry

Conference on microplastics in Brussels and inclusion in the environmental report 2020 of the
European Environment Agency

Implementation of the Plastic Bag Directive

National Level

Stakeholder dialogue on the study of the Danube River
10-Point-Programme ‘“Zero-Pellet-Loss Pact” with the association of the Austrian chemical industry

Continued monitoring of the Danube River and other selected rivers in cooperation with the Austrian fed-
eral states

Awareness-raising-measures in cooperation with the federal states and waste management and waste water
associations

Raising awareness in the environmental department referring to the Eurovision Songcontest as a Green
Event 2015

Translation of the original document prepared in German. (Original source: BMLFUW (2015a))

Additionally, the Flemish Port and Waterways Authorities are currently monitoring the quantity of
floating litter. Associated measures have been taken to assess which methodology might be the most
efficient to remove floating litter as well as litter that haswashed upon shores and banks in Belgium.

The recently launched project “Plastic Waste Pathwaysinto the Baltic Sea” is funded by the Central
Baltic Programme and carried out by a Latvian NGO partner. The objective of the programmeis a
reduction of waste reaching the sea. The expected outcomesinclude a new methodology to model
essential sources and pathways, efficient monitoring of litter in rivers and coastal areas, data from
four pilot areas, list of identified and prioritised sources and actionsto reduce marine litter and haz-
ardoussubstances in the Baltic Sea and an increasing general awareness through different activities.

4.7.2 NGOs

According to the survey, both reductionsin plastic inputsand the removal of existing litter have been
addressed by NGOs within Europe, especially regarding microplastics in cosmetics, campaigns for
river and beach clean-up carried out in conjunction with general nature protection measures and
efforts concerning the monitoring of plastics.

19 https://www.eurovision.tv/upload/press-downloads/2015/SC15_Folder_GreenEvent_E.pdf




Microplasticsin cosmetics:

Two initiatives concerning the use of microplastics in cosmetics were mentioned by the survey partic-
ipantsfrom Austria and Portugal.

According to the Austrian reference, theinternational NGO Greenpeace has started the international
campaign “Beat the Microbead”, which advocates the prohibition of microplastics in cosmetics. The
international campaign hasincluded, among otheractions, the development of a mobile application
that uses a traffic-light-system to identify products containingmicroplastic and lists companiesre-
fraining from the use of microplastics in their products. The list of these companies has been com-
plemented by theavailability of “green-light” productsin Austria, according to the reference.2°

In Portugal, a collaboration between the Aquamuseum of Vila Nova de Cerveira (Minho region,
northern Portugal) and the Portuguese Association on Marine Litter (Associacao Portuguesa do Lixo
Marinho: APLM)2' has produced an interactive exhibition with the theme “Litter from the River to the
Sea”. Its focusis on sanitary products (e.g. scrubs) and cosmetics as a source of pollution. According
to thereference, the exhibition and related activitieslead to a general reaction of surprise by the part
of visitors regarding this topic (therole of these productsaswaste sources on land, river and sea) and
demonstrated the utility of improving knowledge on microplastics in household goods. The APLM
intendsto prepare an assessment questionnaire on this issue, to develop a related knowledge base,
encouragetheinvolvement of citizens and guide actions for environmental education.

Clean-up campaigns and litter prevention initiatives:

The survey revealed that the most significant efforts to remove existing litter from European freshwa-
ter environments have originated from NGOs. Activities of NGOs were reported by 57 % of the sur-
veyed countries (see Figure 8), including various clean-up-campaignsin Austria, Iceland, Latvia,
NorthernlIreland (United Kingdom) and the Slovak Republic.

Efforts for litter removal in Austria havebeen initiated and are being carried out regularly by two
NGOs, the Danube National Park Administration and the World Wide Fund for Nature (WWF).

The Danish Outdoor Council operatesas an umbrella organisation for national organisationsin-
volved in a widerange of outdoorrecreational activitiesas well as nature protection interests. The
Council promotes outdoorrecreation for organisationsand the general public while takinginto ac-
count both environmental and nature protection concerns22. One of the projectsis the Blue Flag pro-
gramme, which ensures the adequate presence of waste facilities to avoid litter and provides envi-
ronmental education activitiesand information about thelocal ecosystem, including beachesand
marinas. 2 Additionally, the aim of the non-profit organisation “Keep Denmark Tidy” is to reduce the
amount of litter in nature.2*

The Association Blue Army, a cooperation among public organisations, companies and NGOs, has
carried out several clean-up projectsalong the coast of Iceland and in the adjacent sea. Efforts in
coastalareasin 2014-2015weremainly located in the naturereserve area of Hornstrandirin the
Westfjords.

20 http://www.greenpeace.org/austria/de/marktcheck/News/kosmetik/2014/Mikroplastik-in-Kosmetika/
21 http://www.aplixomarinho.org/

22 http://www.friluftsraadet.dk/indhold/om-friluftsraadet/english.aspx

23 http://www.blaaflag.dk/media/322061/m65_4fl_uk_de_web_enkelt.pdf

2 http://www.holddanmarkrent.dk/




The Finnish association KAT (see section 4.1)is activein variousfields of environmental protection,
including waste collection, recycling, information and education.2* One of its projects is the “Clean
Beach Campaign”, which through voluntary work aims to clean up beaches and to raise awareness of
the problem of litter along the Finnish coast and in freshwater environments. KAT has carried out two
beach clean-up campaignsthusfarand intendsto continue coordinating annual efforts, including
litter reporting. The association has launched the 3-year EU project “BLASTIC” (2016)26, which ad-
dresses the role of rivers in the Baltic Sea litter problem (Gustafsson etal. 2016).

In Latvia, a “Big Clean-up Day” (“Liela Talka”) hasbeen held annually since 2008. The event is
based on voluntary participation and primarily consists of gathering waste in both urban and rural
areas. In 2012, thefocusof theevent was the clean-up of water bodies. 2’

The measures delivered by the NGO “Keep Northern Ireland Beautiful” include the “Live Here Love
Here” campaign, theannual “Big Spring Clean-up” and the “Clean Coast” campaign. “Live Here Love
Here” is co-sponsored by the Department of the Environment Northern Ireland (DOENI) and calls
attention tolittering and environmental pollution in Northern Ireland. The “Clean Coast” campaign,
sponsored by a global producer of soft drinks, specifically promotes clean-upsof coastaland inland
waterways, including freshwater environments. In England and Wales, the Rivers Trust, a registered
charity organisation representing trusts for individual rivers undertakes clean-upsoflocal rivers in
the respective countries.

4.7.3 Industry

Five survey participants (43 %) indicated effortsaddressing the reduction of plastic inputs within the
industrial sector.

The Austrian industrial initiative “Zero Pellet Loss” (Table 7) was launched by the Austrian Ministry
for Agriculture, Forestry, Environment and Water Management and the Association of the Austrian
Chemicals Industry (FCIO). Theinitiative was implemented and signed by the industrial partnersin
2015 and aimsat reducing raw materials emissions of plastics from industrial installations. It origi-
nated as part of the 10-Point-of-Programme of Measures to improve the quality of the Danube River
(see Table 6) butis now a worldwideinitiative that has been implemented in many companiesand
countries.

Actionstargeting the removal of plastics from freshwater environment are conducted in the context
of theawareness raising initiative “Reinwerfen statt Wegwerfen” (“toss it in instead of toss it out”).
This campaign was initiated in 2012 and is based on voluntary commitment. Key issues such as sep-
arate packaging collection, increased recycling as well as measures to prevent and reduce general
littering are supported in the context of the initiative. Raising awareness about the plastic problem
and theimportance of safeguarding the environment and itsnatural resources are a special focus
within the project, which includes regular clean-up campaigns of different freshwater environments
as well as diverse events and festivalsacross Austria.?®

25 http://www.pidasaaristosiistina.fi/in_english

26 The BLASTIC project demonstrates how plastic waste in urban areas finds its way into the Baltic Sea and becomes marine
litter. The project provides a methodology for mapping the most important sources and pathways of marine plastic litter
and for monitoring litterin rivers and coastal waters/areas. Source: https://www.blastic.eu/about-blastic/

27 http://talkas.lv/?page=558&Ing=en
28 https://www.reinwerfen.at/organisation/reinwerfen-statt-wegwerfen.html
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Table 7:

Zero Pellet Loss: 10-Point-Programme of Measures

No. Measures

1
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Securing that all loading stations are provided with collecting baskets
Strategic positioning of pellet containers for on-site disposal

Inspection of all drains regarding correctly installed screens

Safe sealing of bulk containers pre-shipment

Inspection of bulk containers regarding clean emptying

Assurance that the roofs of silo trucks are free of granulates after loading
Installation of central extraction systems, where practicable

Careful disposal of loose granulates

Training employees

Information of logistics partners

Translation of the original document prepared in German (original source: BMLFUW (2015b))
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5. Potential risk of plastic litter in freshwater systems

Besides their entanglement in larger plastic materials, aquatic organisms often mistake plastic parti-
cles as food. The physical consequences of swallowing plastics are impaired food ingestion and al-
tered feeding behaviour (Gregory 2009). Moreover, sharp-edged particles can cause mechanicalinju-
ries in the intestinal tract, blocking or reducing ingestion and causing indigestion (Wright et al.
2013).Theingestion of plastic particles dependson the ratio of particles to organisms and on the
feeding behaviour of those organisms (Setéla et al. 2016). Direct effectsdue toingestion and the fate
of theingested materials in the intestinal tract have been described especially for macroplastics (e.g.,
Besseling et al. (2013), Browneet al. (2008), Coleet al. (2013), Leeet al. (2013), Rosenkranzetal.
(2009), Rummelet al. (2015),Sanchezetal.(2013), Setdld etal. (2014), Ugoliniet al. (2013),von
Moos et al. (2012), Wegneret al. (2012)). Theuptake of plastic particleshas been reported for more
than 250 species, particularly for marine species, whereas freshwater biota has been addressed in
only a few studies so far (Imhofet al. (2013), McCormicketal. (2014), Rosenkranzetal. (2009),
Sanchezetal. (2013)).Itshould be noted that many organismsare able to egest unintentionally in-
gested plastic materials.

In addition to physical effects, immune reactions due to theingestion of plastics (and perhapstissue
transfer) and/ormechanical injuries have been described (von Moos et al. (2012), Wegneret al.
(2012)), togetherwith physiological effectsdue to a reduced energy supply (Besseling et al. (2013),
Coleetal. (2013)).

Toxic effects could be caused by additives (e.g. phthalate-based plastizisersand bisphenol A (BPA))
originally being in the plastic particles (Oehlmann et al. 2009) or by substances gradually adsorbing
to the plastic particles in the environment due to hydrophobic interactionsdependingon the type of
plastics (Bakir et al. (2012), Teuten etal. (2009), Zarfland Matthies (2010)). Additivesincluding per-
sistent pollutantscan be ingested together with plastic particles depending on the polymertype,
plasticadditivesand on the sorption properties of environmental chemicals. For example, polyeth-
ylene accumulatesa larger spectrum of organic pollutants than polypropylene or polyvinyl chloride
(Teuten et al. 2009). Persistent organic pollutants can cause hepatic damage when in liver tissue
(Rochmanetal. 2013).

Toxic or endocrine disrupting effectsdue to polymers and/oradditives such asnonylphenolethox-
ylatehavealready been described in the literature. In the environment nonylphenolethoxylateisde-
graded tononylphenol. Browneet al. (2013) reported that nonylphenol desorbing from polyvinyl
chloride accumulatesin the tissue of the lugworm Arenicola marina and affects the phagocytic activi-
ty. Contrary to that,a study based on a biodynamic model indicatesthat nonylphenolleached from
polyethylene hasnot been significantly ingested by Arenicola marina (Koelmans et al. 2014). This
example emphasises the fact that our current knowledgeis thus far too limited to enable reliable risk
assessments. Plastic particles can act as sources and as sinks of pollutantsdepending on the adsorp-
tion/desorption balance. There is evidence showing that adsorbed pollutants may be desorbed in the
intestinal tract of organisms dueto altered milieu conditions (pH, temperature) and become bioavail-
able (Bakir et al. 2014).Indeed, bioaccumulative effectsand the trophic transfer of microplastics
(and of the sorbed pollutants) havealready been reported (Batelet al. (2016), Farrell and Nelson
(2013),Setédld etal. (2014), Wrightet al. (2013)).

A further concern is that macro- and microplastics could serve as vectors for invasive species
(Gregory 2009), harmful algal bloom (HAB) species (Maso et al. 2003) and opportunistic pathogens
(McCormicket al. (2014), Zettleret al. (2013)). These organisms may be additional stressors for an-
thropogenically influenced ecosystems or enter more pristine regions with floating plastic particles.




6. The need for harmonisation and further investigations

Our knowledge of the distribution and abundance of micro-, meso and macroplasticsin freshwater
environmentsis far from complete, for several reasons. First, the previous monitoring projects and
studies on plastics in rivers and lakes did not cover all European countries. Second, the occurrence
and loads of plastics in numerous freshwaters, especially major rivers, contribute to relevantinputs
into the connecting seas but this pathway hasyet tobe adequately investigated. Third, an important
problem hampering further monitoring activities is the lack of standardised sampling, sample pro-
cessing and sample identification. Rather, water samples and sediments are currently investigated
using different methodsand theresults are therefore not directly comparable. Further research is
needed to establish standard proceduresto ensure consistency in monitoring water and other aquatic
compartments. The first step should be to reach a consensus definition of microplastics, especially
regarding their lower size limit.

A reliable risk assessment of inland waters requires further studies on the potential physicaland
chemical impacts of microplastics and their environmental relevance. However, despite the currently
existing knowledge gaps, steps should be initiated toreduce the plasticsinputsinto freshwater envi-
ronments with regard to the huge quantitiesthat are released.
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Annex 1

Questionnaire on plastics in freshwater environments
Name:
Organisation:
Country:

Contact information:

Question1:
Are investigations performed in your country on plastics in freshwater environments?

Yes [] No I

Question2:
Are details available on completed and ongoing monitoring studies?
Yes [ No [

If available, please add a reference/weblink or a copy of thereport(s) or a short summary.

Question3:

What are the mainsources and pathways for plasticsin the freshwater environment of your
country?

Landscapelittering
Waste water
Storm water

Industry emissions

N I N B I R

Tire abrasion

other [1, please specify:

N o o W N

unknown O

If available, please add a reference/weblink or a copy of thereport(s) or a short summary.

Question4:

Are there data onriverine loads of plastics?
Qualitative data (what kinds of plastics)

Yes [J No [

Quantitativeinformation (what amounts of plastics)
Yes [ No []

If available, please add a reference/weblink or a copy of thereport(s) or a short summary.
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Question5:

Are there data onriverine inputs into the marine compartment?
Qualitative data (what kind of plastics)

Yes [J No [J

Quantitative information (what amounts of plastics)

Yes [J No [J

If available, please add a reference/weblink or a copy of thereport(s) or a short summary.

Question 6:

Are there further plans for monitoring activities on a national level for plastics in freshwater
environments?

Yes [] No [

If available, please add a reference/weblink or a copy of thereport(s) or a short summary.

Question7:
Are there studies on effects of plastics in freshwater environments?
Yes [] No []

If available, please add a reference/weblink or a copy of thereport(s) or a short summary.

Question 8:
How are plastics in freshwater environment perceived in your country e.g., with regard to me-
dia reports, social networks, campaigns of non-governmental organisations?

Please estimate the public perception on a scale from low (1) to high (5):

1 2 3 4 5
O ] O O O
Question9:

Are there discussionsin your country on reduction measures for plastics in freshwater envi-
ronments?

public media regulation NGO Industry
yes o O] ] ] L]
no m O ] ] ]




Please, add an overview or examples.

Question10:
Are there existing or planned actions in your country to reduce input of plastics

regulation NGO Industry
yes mi Ll L]
no O l L

... and/or to remove existing litter in freshwater environments?

regulation NGO Industry
yes m O [
no m L] L]

Please, add an overview or examples.

Question11:
What agency is in charge of plastics and ...

1. freshwater monitoring questions,
2. water management questions,
3. freshwater research activities?

Please, provide us with contact persons for the planned conference in Berlin.

46




Annex 2

Participants of the European survey

Country

Austria

Belgium (Flemish Region)

Denmark

Germany

Iceland

Ireland

Latvia

Lithuania

Luxembourg

Netherlands

Poland

Portugal

Slovak Republic

United Kingdom

Name

Karl Schwaiger

Annelies Scholaert
Gwen Dons

Steen Pedersen

Julia Schwaiger
(Peter Diehl, Maren Hef3, Kurt

Kreimes, Jens Mayer, Harald
Rahm, Werner Reifenhduser)*

Jéhanna Bjork Weisshappel

Donald Grant
(Richard Cronin**)

Iveta Teibe

Dovilé Zakaraité

Anne-Marie Reckinger

Bert Bellert

Przemystaw Gruszecki

Isabel Moura

Zdenka Kelnarova

Steve Morris

Organisation
Austrian Federal Ministry of Ag-

riculture, Forestry, Environment
and Water Management

Openbare Vlaamse Afvalstof-
fenmaatschappij (OVAM) / Public
Waste Agency of Flanders

Ministry of Environment and
Food

Bavarian Environment Agency
(LIU)

representatives of the Environ-
ment Agencies of the Federal
States of Germany

Environment Agency of Iceland

Department of Environment,
Community & Local Government

Ministry of Environmental Protec-
tion and Regional Development

Marine Research Consortium, The
Environmental Protection Agency

(EPA)
Water Management Agency

Ministry of Environment and In-
frastructure - Rijkswaterstaat

National Water Management Au-
thority

Agéncia Portuguesa do Ambi-
ente/Portuguese Environment

Agency

Ministry of Environment of the
Slovak Republic

Department for Environment,
Food and Rural Affairs (Defra)

* participants of the national survey conducted in Germany which addressed all federal states (representatives listed);

*%* additional comments submitted,
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Annex 3

Overview of European studies on plasticsin
freshwater environments
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Overview of European monitoring studies on plastics in freshwater environments

Country -
freshwater

Compartment

Sampling
method

Identification
method

Size range

Numerical
unit

Reference

environme nt

Studies in individual countries

Austria:
Danube River

Austria:
Danube River

Austria:
Danube River

France:

Rivers
Auvézere,
Bedat, Bramerit,
Chée, Dore,
Hers-mort,
Jouanne, Loire
(2 sites), Risle
and Yerres

river water col-
umn

river biota

river biota

river biota

driftnets (500-,
250-, 41 um)
positioned along
water column

electro fishing (30
fish

individuals),
autopsy

electro fishing
(840 fish
individuals),
autopsy

electro fishing
(186 wild
gudgeons),
autopsy

visual sorting and
inspection, ATR-IR
analysis of
subsamples

visual inspection
(stereo
microscope)

visual inspection
(binocular)

visual inspection of
digestive tract con-
tent (dissecting
microscope)

<5 mm,

total
amount of
plastic

<5 mm,

total
amount of
plastic

> 5 mm

<5 mm

no evidence

one particle (each)in 2

fish individuals identi-
fied

12 % contaminated
fish

Fish from 7 of 11
sampled streams con-
tained

microplastics

Aschach:
0.039-0.205 mg/m’

Hainburg:
0.029 -0.516 mg/m?

microplastics: 7-17 t/a
total plastic: 14-41 t/a

Hohenblu
m etal
(2015a)a

Hohenblu
m et al.
(2015a)a

Lumesberg
er-Loisl
and
Gumpinger
(2015)

Sanchez et
al. (2013)

49



Country -
freshwater
environment

Compartment

Sampling
method

Identification
method

Size range

Numerical
unit

Reference

France:

Rivers Marne
and Seine

France:

Rivers Marne
and Seine

Germany:
Rivers Elbe,
Moselle,
Neckar and
Rhine
Germany:

Rivers Main and
Rhine

Germany:

Rivers
Emscher,
Lippe, Rhine,
Ruhr, Sieg, We-
ser and Wupper

river surface

river surface

river
sediment

rivershore
sediments

river surface

floating booms

plankton net
(80 pm)

manta trawl
(330 pm)

bulk sampling
with steel spoon
(3-4 kg/sample)

mini manta trawl
(300 pm)

ATR -FT-IR

visual inspection
(stereo
microscope)

visual inspection

visual inspection (>
630 um: naked eye,
63-630 um: binocu-
lar

microscope),

FT-IR analysis of
subsamples

visual inspection
and sorting (stere-
omicroscope),
ATR-FT-IR spec-
troscopy analysis of
> 500 ym

> 5 mm

<5 mm

63-200 um,
200-
630 pm,

630 um-
5 mm

0.5-1
mm,1-5
mm,

> 5 mm,

total
number of
plastic par-
ticles

mean (plankton net):
30 p/m?

mean (manta trawl):
0.35 p/m?

34-64 p/kg dw

all fractions:

Main:

786-1368 p/kg dw
Rhine:

228-3763 p/kg dw

total:

Emscher: 15.7 p/m?,
Lippe: 0.155 p/m’,
Rhine: 0.928 -

4.45 phv,

Ruhr (includin
WWTP effluent sam-

pling): 0-166 p/m?,
Sieg: 0 p/m?,

mean:
27 tlyear (2008-2013)

all fractions:

Main:

43.5-459 mg/kg dw
Rhine:

21.8-932 mg/kg dw

Gasperi et
al. (2014)

Dris et al.
(2015)

Wagner et
al. (2014)

Klein et al.
(2015)

Laforsch
(2015)a
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Country -
freshwater

environment

Compartment

Sampling
method

Identification
method

Size range

Numerical
unit

Reference

Italy:

Lakes Bolsena
and Chiusi

Italy:

Lakes Bolsena
and Chiusi

Italy:
Lake Garda

Netherlands:

Rhine River
Estuaries

Lake surface

Lake sediment

lake beach sed-
ment

river surface
sediment

manta trawl
(300 pm)

stainless steel
frame (area: 0.25
m?, depth: 3 cm),
sieves (5 mm)

random grid sam-
pling

5 individual grab
samples for each
sample

Visual inspection
(UV-microscope),
Scanning Electron
Microscopy of
subsamples (only
fibers

Visual inspection
(UV-microscope),
Scanning Electron
Microscopy of
subsamples (only
fibers

Raman Micro-
spectrometry,
Scanning Electron
Microscopy analy-
sis of

subsamples

visual
inspection (light
MmiCroscopy)

< 0.3 mm,

0.3-
0.5 mm,

0.5-1 m,
1-5 mm
< 0.3 mm,

0.3-
0.5 mm,

0.5-1 m,

1-5 mm

micro-
plastic:
< 5 mm,

macro-
plastic

1-300 um,
300-5000
um

Weser: 0.487 p/m?’,
Waupper: 0.594 p/m’

Bolsena:
0.82 to 4.42 p/m’

Chiousti:
2.68 to 3.36 p/m®

Mean values:

Bolsena:
112 p/kg dw
1922 p/m?
57 p/1000 L

Chiousi:

234 p/kg dw
2117 p/m?
64 p/1000 L

northern shore:
microplastic:

1108 p/m?;
macroplastic: 483 p/m?

southern shore:
microplastic: 108 p/m?
macroplastic: 8.3 p/m?
(1 sample)

mean: 3300 p/kg dw (2
samples)

Fischer et
al. (2016)

Fischer et
al. (2016)

Imhof et
al. (2013)

Leslie et
al.
(2013)a
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Country -
freshwater
environment

Numerical
unit

Identification
method

Sampling

method Reference

Compartment

Size range

Netherlands: river water col- | flow-through visual 1-300 um, Meuse: Brandsma
Rivers Meuse umn: centrifugation inspection (light 300- 1800-6880 p/kg dw (3 etal.
and Rhine s‘uspended par- Mmicroscopy) 5000 pm sampling points), (2015)4
ticular matter Rt T20 ke a0
sample)
Netherlands: river water col- | flow-through visual 1-300 pm, | 2000 p/kg dw Brandsma
Lake Tjssel umn: centrifugation inspection (light 300- (1 sample) etal.
suspended par- MiCroscopy) 5000 um (2015)a
ticular
matter
Switzerland: lake surface manta trawl visual micro- microplastic: Faure et al.
Lake Geneva (300 pm) inspection plastic 0.048 p/m? (2012)
(stereo (<5 mm) (1 sample)
T SEETS) macro- macroplastic:
plastic 0.008 p/m?
(> 5 mm) (1 sample)
Switzerland: lake biota manual visual inspection micro- no evidence Faure et al.
collection of 41 (stereo plastic (2012)
Lake Geneva fish individuals | microscope) (< 5 mm),
and 1 black-
necked Grebe macro-
bird) plastic
( (> 5 mm)
Switzerland: river surface manta trawl visual inspection micro- Microplastic (mean): microplastics: Faure et al.
Rivers (300 pm) (naked eye, stereo | plastic: 6.92 * 10° p/a, mean: 0.001 t/a, (2015)
Aubonne microscope), 300 um- 7 p/r_n3; 1.4 r'ng/m3
Rhone Vénoge ET—IR—ATR analy- | 5 mm median: 1.24 * 10° p/a, | median: 0.0004 t/a,
and Vl’lachére sis of subsamples 0.36 p/m’ 0.2 mg/m?
macro- Macroplastic (mean):
plastic: 1.66 * 10° p/a,
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Country -
freshwater
environment

Compartment

Sampling
method

Identification
method

Size range

Numerical
unit

Reference

Switzerland:

Lakes Geneva,
Constance,
Neuchatel,
Maggiore,
Zurich, Brienz

Switzerland:

Lakes Geneva,
Constance,
Neuchatel,
Maggiore,
Zurich, Brienz

Switzerland:
Lakes Geneva

United
Kingdom:

Thames River
(C,D) and tribu-

lake surface

lake beach sed-

iment

Lake biota

river surface

manta trawl
(300 pm)

bulk sampling
(each4.5L)

Sampling of 40
fish individuals
with multi-mesh
gillnets, vertical
benthic and pelag-
ic nets

manuel collection
of 9 birds

visual inspection
(naked eye, stereo
microscope),

FT-IR-ATR analy-
sis of subsamples

visual inspection
(naked eye, stereo
microscope),

FT-IR-ATR analy-
sis of subsamples

visual inspection
(stereo microscope)

IR-spectroscopy

> 5 mm

micro-
plastic:
300 pm-
5 mm

macro-
plastic:
> 5 mm

micro-
plastic:
300 pm-
5 mm

macro-
plastic:
> 5 mm

micro-
plastic:
300 pm-
5 mm

macro-
plastic:
> 5 mm

micro-
plastic

0.012 p/m’

microplastic:
mean: 0.091 p/m?;
median: 0.048 p/m?

macroplastics:
mean: 0.002 p/m?,
median: 0.001 p/m?

microplastics:
mean: 1300 p/m?> me-
dian: 270 p/m?

macroplastics:
mean: 90 p/m?
median: 11 p/m?

3 fish contaminated: 1
— 31 p/organism

8 birds
contaminated:
mean: 4.3 /organism

A:<0.05 p/L
: <0.05 p/L
:9.9 p/L
:3.3p/L

O|Q|@

macroplastics:
mean: 0.001 t/a,
0.43 mg/m’

microplastics:
mean: 0.026 mg/m?;
median: 0.009 mg/m?

macroplastics:
mean: 0.044 mg/m?;
median: 0.012 mg/m?

microplastics:
mean: 920 mg/m* medi-
an: 110 mg/m?

macroplastics:
mean: 14000 mg/m’
median: 480 mg/m?

3 fish contaminated:
0.1 — 0.3 mg/organism

8 birds contaminated:
mean: 4.8 mg/ organism

@]

: 0.35 mg/L,
:0.04 mg/L

o

Faure et al.
(2015)

Faure et al.
(2015)

Faure et al.
(2015)

Sofra et
al.a
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Country -

freshwater Compartment AL Lo 0 Size range Nume.rlcal Reference
- method method unit

environme nt
tary (Duke of
Northumber-
lands River: A,
B)
United river water col- | eel nets visual inspection 8490 submerged plas- Morritt et
Kingdom: umn: water lay- tic particles al. (2014)
Thames River er near river bed (7 sampling sites Sep-

tember-December)
United river surface manta net FT-IR <1 mm, mean: 0.028 p/m’ Sadri and
Kingdom: (300 pm) spectroscopy of 1-3 mm, 204 pieces of suspect- Thompson
subsamples 3-5 mm, - (2014)
Tamar Estuary ed plastic found
> 5 mm,
microplastics (82 %)
Transboundary studies
Austria, river column driftnets (500 um), | visual 0.5-20 mm | mean (2010): mean (2010): 11 mg/m® | Lechner et
. . 3

iloval;l. inspection 0.938 p/m mean (2012): al. (2014)

€public mean (2012): 2 mg/m’
Danube River 0.055 p/m? . .

mean input into the
Black Sea: 1,533 t/a

France, river surface manta net visual sorting 300 ym- mean: 0.9 p/m’ Mani et al.
ge.l;mallly, N (300 ym), (sFereo : 5 mm mean discharge into (2015)

witzerland: Ir;nrci(l){scope ’ North Sea (Rees):
Rhine River A 6.99 * 10'° p/a

Spectroscopy
France, lake surface manta trawl visual inspection | micro- and | St Sulpice: St Sulpice: 0.011 mg/m* | Faure et al.
. o - 2

Switzerland: (300 pm) FT-IR mlzst(? 0.048 p/m Petit Lac: (2013)a
Lake Geneva plastic Petit Lac: 0.003 mg/m?
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Country -

freshwater
environment

Compartment

Sampling
method

Identification
method

Size range

Numerical
unit

Reference

France,
Switzerland:

Lake Geneva

Germany,

Netherlands:

Rivers Meuse
and Rhine

Germany,

Netherlands:

Rivers Meuse
and Rhine

Italy,
Netherlands,
Romania,
Sweden:

Rivers
Dalalven, Po
and Rhine

lakeshore
sediments

river water col-
umn:
suspended par-
ticular

matter

river water col-
umn

River surface
and
water column

manual collection

electric
centrifugal pump

draws river water in

cascade oil sieves
(1 mm, 250 pm,
125 pm)

mantra net

(330 pm),
Waste Free Water

Sampler (3.2 mm),

pump-manta net
method

visual
inspection

FT-IR

visual inspection
(light
MiCTOSCOopY)

visual
inspection and
Raman-/FT-IR
spectroscopy
analysis

visual

inspection

(naked eye,
stereo
microscope),
NIR-/FT-IR-ATR
spectroscopy
analysis

1-300 pm,

300 um-
5 mm

0.125-
0.25 mm,

0.250-
5 mm

333 um-
5 mm,

5-25 mm

0.024 p/m?
Vidy: > 0.083 p/m?

below high water line:
5018.75 p/m?

above the water sur-
face:2656.25 p/m?

in between:
3733.33 p/m?

Rhine (Bimmen)
mean: 1700 p/kg dw,

Meuse (Eijsden) mean:

1400 p/kg dw,

Rhine (Lobith)
mean: 4900 p/kg dw

Meuse:
mean: 9.7 p/m’

Rhine:
mean: 56 p/m’

Manta net sampling”:

Dalalven: 5 *10'° p/a
Rhine I; 30 *10' p/a
Rhine II: 10 *10'°p/a
Po: 70 *10'° p/a, Dan-
ube: 200 *10'° p/a

Vidy: 0.293 mg /m?

below high water line:
2.2 p-mass/m?

above the water surface:

5.91 p-mass/m?

in between:
0.57 p-mass/m?

Meuse:

mean: 0.14 mg/m’
Rhine:

mean: 0.56 mg/m’

Faure et al.
(2013)a

Brandsma
etal
(2013)4

Urgert
(2015)

Hohenblu
m et al.
(2015b)a
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Remarks:

The numerical and mass units were unified by solely applying prefixes. Unit p: particles.
Sampling locations are underlined.

4 Not peer-reviewed
# All data resulting from use of different sampling methods reported by Hohenblum et al. (2015a) are listed in Table 4 (see chapterS5.1.)
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Anlage 6
Verbundprojekt MiWa ,,Mikroplastik im Wasserkreislauf”.

BMBF-FérdermaRBnahme ,Risikomanagement von neuen Schadstoffen und Krankheitserregern im Wasserkreislauf
(RiSKWa)". Forderschwerpunkt ,,Nachhaltiges Wassermanagement (NaWaM)".

Sachstand MiWa (Oktober 2018)

Als bevorzugte Probenahmetechnik wird die fraktionierte Filtration (Mikrosiebkaskade) mit
nominellen Siebgrofen zwischen 5 um und 1.000 um (angepasst an die Fragestellung und
Matrix) verfolgt. Beprobungen mit Mikrosiebkaskaden wurden fiir unterschiedliche
Kompartimente des urbanen Wasserkreislaufes (z.B. Trinkwasser, = Grundwasser,
Oberflachengewadsser,  Klaranlagenablauf) getestet und Versuche mit dotierten
Mikroplastikpartikeln ergaben zufriedenstellende Wiederfindungen. Die direkte Trennung nach
GroRenfraktionen ist allerdings aufgrund der Filterkuchenbildung nicht moglich, aber der
sequentielle Einsatz feiner werdender Mikrosiebe erlaubt die Filtration grofRerer Volumina
feststoffreicher Wasserproben.

Daneben werden Durchflusszentrifugen, Schwebstofffallen und keramische
Ultrafiltrationsmembranen (im cross-flow) untersucht.

Zur Probenaufbereitung verwenden die spektroskopisch analysierenden Partner groRtenteils
eine Dichteseparation, um anorganische Probenbestandteile abzutrennen. In weiteren Schritten
werden oxidative und saure Medien verwendet, um den Anteil storender Organik und
Fluoreszenz zu verringern. Der homogene Ubertrag auf Filter fiir anschlieRende Analysen stellt
weiterhin eine Herausforderung dar.

Fir die Analyse der beladenen Filter wurden grundlegende Untersuchungen zur Raman-
Mikrospektroskopie und Fourier-Transform-Infrarotspektrometer abgeschlossen. Da bei diesen
mikrospektroskopischen Verfahren die Ebenheit der zu analysierenden Filter aufgrund der
geringen Scharfentiefe eine groRe Rolle spielt, wurden spezielle Filterhalter entwickelt, die in
Kombination mit beispielsweise goldbeschichteten Polycarbonatmembranen sehr gute
Ergebnisse liefern. Aufgeklebte Membranen und andere Materialien weisen wesentlich groRere
Unebenheiten auf, so dass wahrend der Messung Anpassungen des Fokus nétig werden,
wodurch die Messdauer noch weiter verlangert wird. Insgesamt stellt die Messdauer eine starke
Limitierung dar: Fir die rasternde Analyse eines ganzen Membranfilters mit einem Durchmesser
von 45 mm brdauchte man bei einer Schrittweite von 1 um und 5s Messdauer in Summe 252
Jahre. Es konnen also nur kleine Teilflachen gerastert werden. Um die Messdauer zu verkiirzen,
wurden manuelle, semi-automatisierte und automatisierte Analysestrategien erprobt. Bei der
manuellen Analyse werden Partikel manuell erfasst und manuell gemessen. Bei der semi-
automatisierten Strategie werden Partikel fir automatisierte Raman-Messungen manuell
markiert, die der automatisierten Vorgehensweise erfolgen beide Schritte computergestitzt. Je
nach Komplexitit der Probe und je nach PartikelgréBenbereich gibt es gute Ubereinstimmungen
aber teilweise auch erhebliche Unterschiede der Analysestrategien.
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Verbundprojekt MiWa ,,Mikroplastik im Wasserkreislauf”.

BMBF-FérdermaRBnahme ,Risikomanagement von neuen Schadstoffen und Krankheitserregern im Wasserkreislauf
(RiSKWa)". Forderschwerpunkt ,,Nachhaltiges Wassermanagement (NaWaM)".

Ein  gekoppeltes System aus thermischer Zersetzung, Festphasenanreicherung,
Thermodesorption, Gaschromatographie und anschlielender Massenspektrometrie (TED-GC-
MS) ist nun vollstandig etabliert und automatisiert, so dass nun bis zu 9 Proben pro Tag
analysiert werden konnen. Die Detektionsgrenzen liegen zwischen 0,2 und 2,0 pug
Polymermasse, je nach Sorte. Bei der Probenaufbereitung hat sich gezeigt, dass Glasfaserfilter
aufgrund intrinsischer Kontamination nicht fiir Mikroplastikanalysen brauchbar sind. Weiterhin
werden diverse Probenmatrizes auf falsch-positive Befunde durch Freisetzung entsprechender
Substanzen untersucht. Fir die Quantifizierung von Reifenabrief Uber charakteristische
Elementgehalte werden weitere Analysestrategien entwickelt.

Unterschiedliche  Testorganismen  (Bachforellen  (Embryonen und adulte Tiere),
Paradiesschnecke, Zuckmiickenlarven, Daphnien, Zebrabéarblinge) werden eingesetzt, um
eventuelle d6kotoxische Effekte zu (iberprifen. Bislang konnten keine Verhaltensdnderungen
oder adverse Effekte durch Mikroplastikpartikel beobachtet werden. Auch konnten keine
adversen Effekte durch Mikroplastik in Gegenwart gelost vorliegender Schadstoffe beobachtet
werden. Es konnte weiteren gezeigt werden, dass fluoreszierende Substanzen von
Modellpartikeln auch aullerhalb von Testorganismen eluieren kénnen, so dass Fluoreszenz
keine zuverldssige Ortung von Partikeln erlaubt. Fir die humantoxikologische Bewertung
wurden Zellkulturen etabliert und zundchst mit nano-skaligen Partikeln beaufschlagt. Dabei
konnten Entziindungsreaktionen, die fiir die natirliche Zellregulation wichtig sind und
vermutlich auch bei anderen Partikeln auftreten, beobachtet werden.



	Titelseiten_Plasikkonferenz
	Imprint

	2017-03-14_Endbericht-Platikkonferenz_fin
	Berichtskennblatt
	Report Cover Sheet
	Kurzbeschreibung
	Abstract
	Acknowledgement
	European conference on plastics in freshwater environments

	Ten key facts we knew before the conference:
	Take-home messages from the conference
	The setting of the conference
	Why did we organise this conference?
	What have we learned from this conference?
	Risk perception
	Sources and fate of plastics in the environment
	Plastic use, society and the environment
	Policy perspective
	Standards and definitions
	How is monitoring currently performed and what are its challenges?
	Effects in the environment
	Environmental risk assessment under REACH

	Cross-cutting discussions
	Choosing between sampling campaigns and monitoring programmes
	Who are the polluters, who should act?
	How much data do we need, are there enough data to already act?

	What were the surprises of the conference?
	List of Figures
	List of Tables
	List of Abbreviations
	1. Introduction
	2. Sources and fate of plastics in freshwater environments
	2.1 Sources
	2.2 Environmental entry pathways
	2.3 Degradation and accumulation in the environment
	2.4 Modelling of land-based inputs into the seas

	3. Sampling, sample treatment and sample identification methods
	4. Monitoring studies and programmes in freshwater environments: Results of a European survey
	4.1. Completed, ongoing and planned monitoring studies on plastics in freshwater environments (Questions 1, 2 and 6)
	4.2. Riverine loads of plastics and riverine inputs into the marine compartment (Questions 4 and 5)
	4.3. Main sources and pathways for plastics in the freshwater environments (Question 3)
	4.4. Effect studies (Question 7)
	4.5. Risk perception of plastics in freshwater environments (Question 8)
	4.6. Discussions on reduction measures (Question 9)
	4.7. Actions to reduce plastic inputs and remove existing litter from  freshwater environments (Question 10)
	4.7.1 Regulations and other activities of the national governments
	4.7.2 NGOs
	4.7.3 Industry


	5. Potential risk of plastic litter in freshwater systems
	6. The need for harmonisation and further investigations
	7. Literature
	Annex 1
	Annex 2
	Annex 3


