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Issues

e Microplastics are a widespread form of plastic pollution.
They are generated from degradation of existing and new
plastic waste, the manufacture and laundry of textiles,
and the transport sector, among other sources. There is
increasing evidence that they are a threat to human health
and the environment.

Microplastics in domestic and industrial wastewater
become concentrated in sewage sludge during wastewater
treatment processes. In 2020, water companies in England
produced more than 800,000 tonnes of sewage sludge from
urban wastewater.

More than 90% of UK sewage sludge is spread on
agricultural land as a fertilizer and soil conditioner.
This provides a pathway for microplastics to enter
the terrestrial environment.

There is currently no UK legislation defining safe limits

for microplastics in sludge and soils, but future regulation
is a possibility. Although recent legislative changes will
curb some plastic pollution, plastic will continue to enter
the environment.

e There is currently no technology available to remove
microplastics from wastewater treatment processes or
the resulting sludge.

Solutions
e Safe limits for microplastics in treated sewage sludge,

soils and water bodies should be identified. This will
require a survey of the extent of microplastic pollution
throughout the UK, including concentration, identity and
characteristics of microplastics in each environmental
reservoir, and understanding how microplastics affect
different living organisms.

Microbes or fungi that break down plastic could be
added to existing wastewater treatment processes

to remove microplastics and prevent their release into
the environment (Figure 1). Alternatively, only the active
enzymes (rather than the live microorganisms) could

be added to the process.

Currently, only polyester microplastics (11% of the total
microplastic burden) could be treated in this way. Different
biological agents would have to be discovered or developed
to tackle other common microplastic polymers such as
polypropylene or polyethylene.

It will still be necessary to tackle microplastic pollution at
source, for example by fitting microfibre filters into washing
machines to capture microfibres released by washing.



Recommendations

Theme 1: Quantify the extent of microplastic

pollution (next three years)

e Develop standardised methodology*3 for determining
microplastic concentration, identity and analyses in:

— natural waterbodies and soil environments across the
UK (policy makers/research funders/research performing
organisations [RPOs]).

— wastewater influent and sewage sludge from wastewater
treatment plants throughout the UK (research funders/
water companies/RPOs).

Develop an open database of concentration, identity

and characteristics (colour, size, chemical composition,
molecular weight, degradation by-products) of
microplastics in natural waterbodies and soils across

the UK which, would indicate the extent of the microplastic
problem within these environments (policy makers).

Establish a surveillance programme to monitor changes in
microplastic concentration, identity and analyses over time
in waterbodies, soils, wastewater treatment plant influent
and sewage sludge, and to detect differences between
regions of the UK (policy makers/research funders/RPOs).

Theme 2: Establish safe levels of microplastics
(next five years)

This should encompass both biodegradable and non-
biodegradable plastics4-¢ in both sewage sludge and soils.
(policy makers/research funders/RPOs).

Theme 3: Develop biotechnological solutions
for treating microplastics in wastewater
treatment plants (next 10 years)

e Quantify the efficacy and efficiency of existing enzymes
and microorganisms to break down polyester-based
plastic, especially polyethylene terephthalate (PET), in
sewage sludge, and engineer new microorganisms (and/or
enzymes) if appropriate (research funders/RPOs).

Establish feasibility and cost of incorporating this
technology into existing wastewater treatment processes
(water companies/Ofwat).

Continue using responsible research and innovation

to engage with and inform stakeholders and the public
about this developing technology and gauge whether the
technology is in stakeholder and public interest (policy
makers/RPOs).

Develop the technology from Technology Readiness Level 2
(technology concept formulated) to Technology Readiness
Level 9 (actual system proven in operational environment)
to ensure maximum efficacy and efficiency for polyester-
based microplastic removal when integrated into existing
water treatment processes (research funders/water
companies/RPOs).

Assess the environmental risks associated with the use

of engineered organisms or enzymes for the removal of
microplastics from sewage sludge (research funders/RPOs/
policy makers).

Test the efficacy of hydrothermal treatments such as
thermal hydrolysis to destroy microorganisms and enzymes
and prevent their release into the environment (research
funders/RPOs/water companies).

Establish the efficacy of the technology by monitoring
polyester-based microplastic concentrations in wastewater
treatment plant influent and sewage sludge and by
quantifying the impact on microplastic concentrations

in agricultural soils and natural waterbodies (policy
makers/research funders/RPOs/water companies/Ofwat),

Develop further technologies to remove all types of
microplastics from wastewater (research funders/RPQOs).
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Figure 1. Sources of microplastics in sewage sludge and examples of how microplastics flow through different environments.
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