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Rivers as pathways for anthropogenic waste transport to the ocean

Floating Macrolitter Loading from Europe to the Ocean
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Floating macrolitter leaked from Europe into the
ocean

Daniel Gonzalez-Fernandez®'%, Andrés Cozar®’, Georg Hanke?, Josué Viejo!,

Carmen Morales-Caselles @', Rigers Bakiu?, Damia Barcel6*5, Filipa Bessa®®, Antoine Bruge ®7,
Maria Cabrera®, Javier Castro-Jiménez ©%2, Mel Constant®1°, Roberto Crosti®", Yuri Galletti',
Ahmet E. Kideys®, Nino Machitadze', Joana Pereira de Brito™, Maria Pogojeva®, Nuno Ratola”,
Julia Rigueira®, Elisa Rojo-Nieto©®'?, Oksana Savenko®2%?!, Rosanna |. Schéneich-Argent?>%8,
Grzegorz Siedlewicz ©®2, Giuseppe Suaria®2? and Myrto Tourgeli®s

Riverine systems act as converging pathways for discarded litter within drainage basins, becoming key elements in gauging
the transfer of mismanaged waste into the ocean. However, riverine litter data are scarce and biased towards microplastics,
generally lacking information about larger items. Based on the first ever database of riverine floating macrolitter across Europe,
we have estimated that between 307 and 925 million litter items are released annually from Europe into the ocean. The plas-
tic fraction represented 82% of the observed litter, mainly fragments and single-use items (that is, bottles, packaging and
bags). Our modelled estimates show that a major portion of the total litter loading is routed through small-sized drainage
basins (<100km?), indicating the relevance of small rivers, streams and coastal run-off. Moreover, the major contribution of
high-income countries to the macrolitter inputs suggests that reducing ocean pollution cannot be achieved only by improving
waste management, but also requires changing consumption habits and behaviour to curb waste generation at source. The
inability of countries with well-developed recovery systems to control the leakage of waste into the environment further sup-
ports the need to regulate the production and use of plastic on a global scale.

https://www.nature.com/articles/s41893-021-00722-6
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SAIH Guadalquivir - Datos Diarios 01/01/2018 - 06/02/2022
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Monitoring strategy

* Monthly — Neap and Spring tide

* Manta net / Plankton net

* Mesh size: 250 microns

* 3 sample replicates

*  Flowmeters

* Average sampling volume:
Manta ~17 m3 / Bongo ~31 m3

Microplastics

Monitoring Station



Laboratory analysis

* Visual inspection
* Identified ~6500 particles

* Particle characterization - Imagel Fiji®
(Area/Feret/colour/etc.)

* FTIR polymer analysis (still pending)




Sampling effort:

Initial Data Analysis:

* Surface layer
* 28 sessions
81 samples
1,362 m3

* Water column
* 46 sessions
130 samples
e 4,087 m3

e Surface layer

* Microplastics n= 3454

* Mesoplastics n= 145

* Average ratio Micro/Meso = ~24
* Water column

* Microplastics n= 2898

* Mesoplastics n= 87

* Average ratio Micro/Meso = ~33

Average volume (m3)

100
90
80
70
60
50
40
30
20
10

Floating Micro

17

Presence of particles
(% of positives)

100
89

o o o o o
an s A o A
v O ) =l v
= S = S =
oo © oo
c 8 (3] téo =
= 5 © = =
© c c © ©
9 GJ o o ke]
w o % o w

>

A A

100]

Suspended Micro

76

Suspended Meso

89



RESULTS

Particle size distribution
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RESULTS

Weight vs. Size
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Ratio micro/meso (particles number) Ratio micro/meso (particles mass)
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» Relevant numbers of individual samples with zero mesoplastic counts
» Ratio micro/meso — variability of 2-3 orders of magnitude

> Floating particles — mesoplastic mass > microplastic mass

» Suspended particles — mesoplastic mass < microplastic mass

» Alternative monitoring methods: large nets with > 1 mm mesh size
(can filter in 1 hour far more water volume than these 211 microplastic samples)
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