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Public Submission to the House of Representatives Standing Committee on Climate Change, 
Energy, Environment and Water: Inquiry into and report on the impact of plastic pollution, 
including microplastics. 

The Australian Rivers Institute (ARI) takes this opportunity to provide a submission to the above 
Inquiry. As the focal point for water-based research at Griffith University, ARI brings together 
disciplines to create evidence-based research solutions which can inform governments, resource 
managers, the water industry and the community about the preservation and management of catchment, 
river, estuarine and coastal ecosystems.  
Tackling waterways pollution is a key research focus area which has encompassed plastic waste 
including microplastics. Our submission responds to the following Terms of Reference: 

• the environmental impacts of plastic pollution particularly in oceans and waterways 
• the effectiveness of Australia’s plastics management framework under the National Plastics 

Plan and related policies to reduce plastic pollution particularly in oceans and waterways 
• the effectiveness of the Australian Government’s engagement with states, territories, industry 

and non-government organisations to reduce plastic pollution particularly in oceans and 
waterways 

• the effectiveness of community campaigns to reduce plastic pollution particularly in oceans 
and waterways and encourage the use of alternative materials 

Submission prepared on behalf of the Australian Rivers Institute by: 
Professor Frederic Leusch, School of Environment and Science, Griffith University and Leader 
ARI Toxicology Research Program, Australian Rivers Institute. 
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Background 
The Standing Committee is no doubt aware of the increasing production, use and waste associated 

with plastics, and the long-term impacts that plastic products have once released into our environment. But 
there is also a less visible plastic threat to our environment in the form of microplastics. These are plastic 
particles smaller than 5 mm that come in a variety of sizes, shapes, and polymer types, and are mostly 
invisible to our eyes. Microplastics are divided into primary and secondary microplastics depending on 
their origin: 

• Primary microplastics are produced as small particles for industrial and/or domestic use such as pellets 
used in plastic production or microbeads used in consumer products. 

• Secondary microplastics are derived from the breakdown of larger plastic products such as microfibres 
from synthetic polyester and nylon clothing, fragments of polyethylene, polypropylene and polystyrene 
food and product packaging, and rubber particles from tyre wear. 

Microplastics are now found in all environments, and within all living organisms 
The National Plastics Plan (2021) identifies microplastics as an issue of increasing concern for the 

Australian Government. There is clear evidence of accumulation and adverse effects in small aquatic 
organisms, at the base of the food chain (Koelmans et al. 2022), as well as accumulation in large fish and 
mammals due to trophic transfer (Kahare-Rapport et al. 2022). Microplastics have now been found in all 
environments, including remote polar regions (Mishra et al. 2021), and in food products such as sea salt 
and beer (Kosuth et al. 2018). There is also clear evidence of human exposure, from food, water, and air 
(Cox et al. 2019; Jenner et al. 2022), and microplastics have been found in human blood (Leslie et al. 2022) 
and feces (Yan et al. 2022). The adverse effects of this exposure in humans are still uncertain, although 
studies with human cells and rodents suggest impacts on gut microbiota and chronic cellular inflammation 
(Campanale et al. 2020). Microplastic particles smaller than 1 µm may even be able to penetrate inside 
human cells, where they may cause oxidative stress and interfere with proper cellular function (Lin et al. 
2022).  
Wastewater is a key pathway for microplastics entering the aquatic environment 

The Plan identifies wastewater as a key pathway for microplastics entering the aquatic environment. 
Wastewater treatment plants are not equipped to remove microplastics, and while wastewater treatment 
retains 80-95% of microplastics in raw sewage (Liu et al. 2021, Ziajahromi et al. 2021), this causes two 
problems: 1) the remaining 5-20% of microplastics in treated wastewater still account for billions of 
microplastics discharged into waterways daily, and 2) microplastics are not degraded by wastewater 
treatment, but instead are concentrated in the sludge. Sludge, once properly treated into biosolid, can be a 
valuable source of nutrients for agricultural applications. But the presence of large numbers of microplastics 
in biosolids raises concerns that its application on land may pollute agro-ecosystems with microplastics.  
The voluntary phase out of microbeads has been very successful 

The most effective way of reducing microplastic pollution is to tackle it at the source, prior to its 
release in wastewater systems. An example where this has worked very well is the voluntary industry-led 
phase out of microbeads from 99.3% of rinse-off cosmetics, personal care, and cleaning products sold in 
Australia. Initiated in 2015 by State and Federal Environment Ministers, the phase out has now led to 
microbeads being almost inexistent when monitoring for microplastics in wastewater.  
But other microplastics, especially microfibres, are still present 

However, monitoring of waterways identifies secondary microplastics, particularly microfibres, are 
still present and constitute a significant microplastic threat. These originate from garments with synthetic 
fibres, such as polyester. Everyday billions of microplastic fibres are released via wastewater treatment 
plants throughout Australia, accumulating in fresh and marine water sediments, and concentrating in the 
aquatic food chain. Once released in the environment, microplastics - like macroplastics - have very long 
persistence and will continue to breakdown to smaller sizes, which likely makes them even more harmful 
to exposed organisms. 
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Washing machines can release millions of microfibres every wash 
A single cycle in a washing machine can shed up to 1,500,000 fibres per wash (De Falco et al. 2019), 

and clothes washing thus releases vast amounts of microfibres to the Australian environment, via 
wastewater discharges. Tackling the issue of microfibre release from washing machines should be a priority 
to tackle microplastics in the Australian environment, and microfibre filters on washing machine are a key 
step towards this. The Plan indicates that the Australian Government will work with industry to phase in 
microfibre filters on all washing machines sold in Australia by 2030. This is an excellent initiative and 
needs to be fast-tracked.  
Millions of microfibres are also released into indoor air by clothes dryer 

We know from recent monitoring studies that microplastics are present in the air. In fact, recent 
modelling suggests that airborne exposure contributes more than 50% of our daily exposure to microplastics 
for humans (Cox et al. 2019, Perera et al. 2022). By far the dominant type of airborne microplastics are 
microfibres. These likely originate from textiles made from synthetic fibres, such as rugs, chairs, and of 
course clothing (including clothes drying): a domestic tumble dryer can release up to 120,000,000 fibres 
per year into indoor air (Tao et al. 2022). Thus, phase-in of microfibre filter on clothes dryers would also 
be warranted to reduce microfibre air concentrations in the home environment, as already demonstrated in 
an Australian proof of concept study (O’Brien et al. 2020). 
Public engagement will be key to the success of these measures 

Engagement with the public to explain the threat of microplastics is essential for public support. In 
the roll out of microfibre filters for example, it will be key to plan and educate the public on how to use and 
clean these filters properly. Indeed, if a user were to rinse the filter in tap water after each use, that would 
completely negate any potential benefit from use of the filter, as all trapped microplastic fibres on the filter 
would be released into the same water drain they were prevented from entering in the first place. Strong 
public engagement on plastic straws has helped support efforts by government and industry to reduce plastic 
straw use in Australia. A similar concerted effort is needed to effectively reduce microfibre pollution with 
washing machine and clothes dryer filters. 
Stormwater is also an important pathway for microplastics into the environment 

Another increasingly recognised pathway for microplastics into the environment that is not mentioned 
in the Plan is stormwater runoff (Lu et al. 2022). Stormwater can contain both secondary microplastics (tyre 
wear and road wear particles) as well as airborne microplastics (including microfibres) that have been 
deposited, and then washed off the surface. Constructed wetlands have been shown to be effective at 
retaining some of the microplastics from raw stormwater (Lu et al. 2022, Ziajahromi et al. 2020), but it is 
currently unclear whether those same wetlands act as secondary sources under intense hydraulic pressure, 
releasing some of the accumulated microplastics during flood events for example. In addition, filters could 
be installed in stormwater drains to reduce the amount of microplastics released into the environment – 
the practice of using stormwater filters is not uncommon, but its effectiveness in reducing microplastic load 
needs to be further evaluated. If effective, it would be beneficial to ensure these are more widespread. 
Recommendations 
Based on our microplastics and microfibres research, we highly recommend that: 
1) A public engagement campaign be developed to raise awareness of the threat associated with 
microplastics and microfibres to our environment and human health 
2) The timeline for the phase-in of microfibre filters on washing machines be brought forward from 2030 
to as early as possible 
3) Concurrent phasing in of microfibres filters on clothes dryers to reduce airborne microfibres 
4) A public education strategy be developed to ensure that cleaning of the microfibre filters is done in a 
way that does not release the captured microfibres back into wastewater 
5) Assessment of the effectiveness of stormwater filters to remove microplastics, and if effective wider 
deployment of these devices to pre-treat stormwater 
6) Secondary microplastics are derived from the breakdown of macroplastics. The issue of microplastics 
requires a whole of plastic assessment, including where necessary a shift away from certain plastic products. 
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