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Pathways, Problems and Prevention
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A quick intro to plastic waste…

Source: OECD ENV-Linkages model.
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Data source: OECD iLibrary: Plastic leakage to the environment - projections
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Pathways
What are the major potential routes that microplastics take into soils?
Sources → Routes to soil
Widespread general litter → Degradation of macroplastics to secondary microplastics

Landfill → Degradation of macroplastics and leaching of microplastics 
from improper landfill dumping or escaping leachate

Plastic mulching → Application to land and degradation of mulching

Atmospheric microplastics → Deposition from airborne contaminants

Compost → Application to land

Biosolids (treated sewage sludge 
from domestic and industrial 
wastewater and stormwater)

→ Spreading to land

Stormwater → Splashing and run-off

And many more…?
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Pathways
Why is there concern about biosolids?

                          
Wastewater (of 
varying quality) from 
domestic and 
industrial sources

Screenings (generally >6mm) 
– generally goes to landfill

Final effluent –  
released to rivers

Biosolids (treated solids) – 
gets applied to land
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Problems
What impacts on the soil health can these microplastics have?

• Uptake by plants
Source: Campanale et al., 2022, https://doi.org/10.1016/j.scitotenv.2021.150431

• Impacts to soil ecosystem

photographyfirm/Shutterstock
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Problems
What further transport can microplastics in soil undergo?

• Downward transport through bioturbation and percolation into groundwater
• Run-off to rivers

Source: Pompermayer de Almeida et al., 2023, https://doi.org/10.3390/microplastics2010005
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Prevention
What are we doing to try to manage these pathways?

• Source control!
• Research to improve knowledge and awareness of pathways and 

consequences
• Potential changes to regulation of biosolids spreading
• Developing alternative methods and technologies for sludge 

treatment
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Glitter is made of common polymers such 
as PET and PVC

Glitter is used in many products, including 
face/body stickers, clothing, makeup, toys 
etc.

- “Approx 4,500 tonnes were purchased in the US 
between 1989-2009”

- “Approx. 9,000 tonnes are manufactured 
globally per year”
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Glitter comprised 
approx. 25% of the 
microplastics found 
in the waste 
activated sludge 
(WAS) 
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To conclude…
• Transport through many pathways
•More knowledge required
•Lots going on!

Thank you for listening!
Erina Brown, erina.brown@atkinsrealis.com 

mailto:erina.brown@atkinsrealis.com
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