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increased globally from 224 to 360 million tonnes. In

Europe it increased from 60 to 64 million tones. The rise in plastic production is accompanied by a
similarly increased amount of plastic waste.
26 mnhun tones of plastic waste is produced in Europe each year (source:

rge | F, et al. (2014) The Danube so colourful: A potpcurr\ of plastic
|mer outnumbers fish larvae in Europe"s second largest river. Environ
177-181. doi: 10.1016/j.envpol.2014.02.006 )
- 6% are collected for recycling
-31% are landfilled
-39% are incinerated (burned)
The remaining 24% end up in the environment where it accumulates and causes severe damage.
If current trends continue, 12,000 megatons of plastic waste ends up on landfills and in the
environment by 2050.

- Plastics in soil reduce water holding capacity and increases water evaporation = less water for
plant growth.
- Reduced plant growth = reduced microorganism growth = reduced feed for grazing animals.

https://www.ncbi.nim.nih. gov/pmc/amcles/PMCmZBma/
This study found that micro-plastic fibers form a skeleton for
larger clumps of soil.

They also found that certain types of micro-plastic

beads could not be visually distinguished from soil. The
researchers point out that particles blending with soil could
lead to underestimation in studies using visual cues to
estimate quantities of micro-plastics in soil.

(Above) Plastiglomerate sample collected by Patricia Corcoran (geographer) and
(artist/sculptor) at Kar Beach, Hawaii, 2013
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Where do plastics go?

26 million tonnes of plastic waste is produced in Europe each
year:

- 6% are collected for recycling
- 31% are landtilled
-39% are incinerated (burned)

The remaining 24% end up in the environment where it
accumulates and causes severe damage. If current trends
continue, 12,000 megatons of plastic waste ends up on landfills
and in the environment by 2050.

Meixner, K., Kubiczek, M. and Fritz, I., 2020. Microplastic in soil-current status in Europe with special focus on method tests with Austrian samples. [online] AIMS Press. Available at: <http://www.aimspress.com/
article/10.3934/environsci.2020011> [Accesse: d 11 February 2021].
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Statistics

60 seconds = purchase of one million plastic bottles
and two million plastic bags.

VS.

>1,000 years for most of these items to degrade,
many will soon break apart into tiny shards known
as microplastics

‘A single shower can flush as many as 100,000
w» Microbeads, according to a 2016 report by the
““ Environmental Audit Committee of the House of
Commons in Britain. That adds up pretty quickly.’

Quenqua, D., 2018. Microplastics Find Their Way Into Your Gut, a Pilot Study Finds (Published 2018). [online] Nytimes.com. Available at: <https://www.nytimes.com/2018/10/22/health/microplastics-human-stool.ntml>
[Accesse d 10 February 2021].
Shoe, D., 2018. The U.K. Has Banned Microbeads. Why? (Published 2018). [online] Nytimes.com. Available at: <https://www.nytimes.com/2018/01/09/world/europe/microbeads-ban-uk.html> [Accessed 10 February 2021].
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Hodal, K. and McVeigh, K., 2019. Plastic, poverty and paradox: experts head to the Ganges to track waste. [online] The Guardian. Available at: <https://www.theguardian.com/environment/2019/aug/05/plastic-poverty-and-
paradox-experts-head-to-the-ganges-to-track-waste> [Accessed 11 February 2021].
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Microplastics rain down
from the sky
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‘Microplastics blown by wind found in remote mountainous
region’

‘A study, by University of Strathclyde and the French National Research Centre at the University

of Toulouse recorded the amount of microplastics in ‘a remote mountain catchment’ and ‘took
place in a remote spot four miles from the nearest village and roughly 75 miles from the nearest
city, Toulouse. Researchers, taking samples from two separate monitoring devices, found that 365
pieces of microplastic per square meter rained down from the sky each day.”

Strath.ac.uk. 2019. Microplastics blown by wind found in remote mountainous region | University of Strathclyde. [online] Available at: <https://www.strath.ac.uk/whystrathclyde/archive2019/
microplasticsblownbywindfoundinremotemountainousregion/> [Accessed 10 February 2021].
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Can micro-plastics cause fatal effects on marine life?

“One more stressor in a stressed ocean” (Martin Thiel)

A micro-plastic (characterised to be 5mm or smaller) can often be consumed by fish because of

its resemblance to their pray organisms. This then poses a larger issue as we move up through the
food chain, questioning whether the trophic transfer of micro-plastics is an issue. Some conclusions
have been reached to say that there is no bioaccumulation through tropic levels.

Ingestion does not directly impose fatal effects on organisms.

The exposure to plastic pellets induced toxic effects on the embryos of sea urchins, and the
additives in plastic were found to be more toxic than the plastic itself.

Meixner, K., Kubiczek, M. and Fritz, |., 2020. Microplastic in soil-current status in Europe with special focus on method tests with Austrian samples. [online] AIMS Press. Available at: <http://www.aimspress.com/
article/10.3934/environsci.2020011> [Accessed 11 February 2021].
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Great Pacific Garbage Patch: ‘a swirling oceanic graveyard’

Density of plastic in the oceans in 1962
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‘A region that looked like the rest of the
*“  ocean to the naked eye, but was polluted
! & with tiny microplastics.

Microplastics account for just 8 percent of the
mass of the patch, with larger pieces of debris
floating in the sea, like bottles, buoys and
fishing nets making up the majority.
“Most of the mass is actually large debiris,

" | i ready to decompose into microplastic,” Mr.
Density of plstic n he oceansin 2018 __ 3 | ebreton said.
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Albeck-Ripka, L., 2018. The ‘Great Pacific Garbage Patch’ Is Ballooning, 87,000 Tons of Plastic and Counting (Published 2018). [online] Nytimes.com. Available at: <https://www.nytimes.com/2018/03/22/climate/great-
pacific-garbage-patch.htmi> [Accessed 10 February 2021].
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Albeck-Ripka, L., 2018. The ‘Great Pacific Garbage Patch’ Is Ballooning, 87,000 Tons of Plastic and Counting (Published 2018). [online] Nytimes.com. Available at: <https://www.nytimes.com/2018/03/22/climate/great-
pacific-garbage-patch.html> [Accessed 10 February 2021].
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Microplastic ‘skeleton’ in the soil

This study found that microplastic fibres form
a skeleton for larger clumps of soil.

They also found that certain types of
micro-plastic beads could not be visually
distinguished from sail.

The researchers point out that

particles blending with soil could lead to
underestimation in studies using visual cues
to estimate quantities of microplastics in sail.

Figure 2

Integration of microplastic particles to the soil biophysical environment. Structure of control soil (A) was not
visually distinct under the stereomicroscope from soil contaminated with polyamide beads (SI S1D). Polyethylene
fragments (B), and polyester (C) or polyacrylic fibers (D) resulted in visually apparent soil features. The white bar

in each panel represents 1 mm size.

Machado, A., Lau, C., Till, J., Kloas, W., Lehmann, A., Becker, R. and Rillig, M., 2018. Impacts of Microplastics on the Soil Biophysical Environment. [online] NCBI PMC. Available at: <https://www.ncbi.nim.nih.gov/pmc/
articles/PMC6128618/> [Accessed 11 February 2021].
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Can microplastics cause fatal effects on invertebrates?

What were the effects on soil invertebrates tested in this study?

- Overall the effects of polyester fibers on the soil invertebrates were slight.

- Energy reserves isopods (lice) were slightly affected.

- In one species (E. crypticus / a type of vasp) reproduction was negatively affected and survival
was slightly decreased. Just from exposure to long fibres in the soil, the vasps didn’t ingest it.

- Isopods will engage in less eating when there is high concentration of short fibers in their food.
This study shows that polyester fibers are not very harmful to soil invertebrates upon short-term
exposure. However, longer lasting, multigeneration studies with functional endpoints are needed
to reveal the possible long-term effects on soil invertebrates and their role in the decomposition

process.

Negatve effects of micro- or mesoplastics on invertebrates are not always caused by ingestion

Synthetic fibers can damage or otherwise hamper the fitness of the organism externally and result
iNn responses at the population level due to reduced reproduction rate.

Selonen, S., Dolar, A., Kokalj, A., Skalar, T., Dolceta, L., Hurley, R. and van Gestela, C., 2019. Exploring the impacts of plastics in soil — The effects of polyester textile fibers on soil invertebrates. [online] Science Direct.
Available at: <https://www.sciencedirect.com/science/article/pii/S00489697 193444207?pes=vor> [Accessed 11 February 2021].
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Left: Jelijn Verhoeven, A City Drowning in Objects 2017  Right: Gayle Chong Kwan, Wastescape, 2012.
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Moffat Takadiwa, The Brushed Zeros, 2019
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How and How, Eat Less Plastic, 2020

Artistic Conciousness

“The average
person swallows

a credit-card
sized amount
of plastic

each week.”

THE GUARDIAN
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https://graphics.reuters.com/ENVIRONMENT-PLASTIC/0100B275155/index.htmi
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= OCEANCLEANUP

1,216 kg

of plastic has entered the ocean since you
started looking at this page

. Top 1000 river inputs
. River inputs

_ Rivers

R 1e+05 Mismanaged plastic waste
§ 5 generation rates in
1oee kg/km?/year (color scale)
(%]
https://theoceancleanup.com/sources/
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Can we utilise plastic waste?

Do we need conclusive research
findings to take action?

How we increase awareness without
conclusive research?



