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OUTLINE

Purpose: inform stakeholders of work on reducing plastics from stormwater, 
wastewater and Industrial discharges

– Context: Canada-Wide Action Plan on Zero Plastic Waste and Canadian 
Council of the Ministers of the Environment (CCME)

– Summary report: Plastics in Canadian Stormwater, Wastewater and 
Industrial Discharges

– Next steps and opportunities for engagement
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CONTEXT

• Plastics increasingly detected in marine and freshwater ecosystems, 
concerns growing about their effect on aquatic environment

• Strategy on Zero Plastic Waste launched in 2018 by federal, provincial 
and territorial environment ministers to outline priority areas of action to 
reduce plastic waste

• CCME currently addressing these priorities by implementing Canada-
Wide Action Plan on Zero Plastic Waste

• CCME will develop guidance to identify best practices to reduce plastic 
waste entering the environment from stormwater, wastewater and 
industrial effluents by 2025
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https://www.canada.ca/en/environment-climate-change/services/managing-reducing-waste/reduce-plastic-waste/canada-action.html#toc2
https://www.canada.ca/en/environment-climate-change/services/managing-reducing-waste/reduce-plastic-waste/canada-action.html#toc2
https://ccme.ca/en/res/ccmephase2actionplan_en-external-secured.pdf


STORMWATER & PLASTICS

• Precipitation events that initiate runoff likely most significant pathway for 
microplastics to enter the aquatic environment

• Larger plastic pieces conveyed by storm drainage networks can degrade 
into smaller pieces and microplastics, due to weathering, abrasion, and 
other stresses

• Wide variability of macro and microplastics released depending on 
frequency, duration, region and season

• Studies indicate stormwater likely carries significantly more plastic 
pollution to aquatic environment than wastewater effluent
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STORMWATER: PLASTIC SOURCES

• Stormwater networks receive plastics from many sources (both macro and 
micro plastics): 

− material deposited on roadways, litter, wind blown recyclables, solid waste 
management, materials draining off roads, roofs, lawns, fields etc.

• Significant source of microplastics in North America include vehicle tire 
particles and deterioration of road markings 

− e.g. direct correlation of tire substances in surface water after rainfall events

• Other sources include plastics litter, artificial turf, recyclable materials, 
cigarette filters and plastic pellets 

• Can be difficult to attribute to stormwater vs. other pathways
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BEST PRACTICES – POLICY TOOLS FOR 
PLASTICS IN STORMWATER
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WASTEWATER SYSTEM & PLASTICS

• Wastewater treatment processes used today not designed to remove 
microplastics, however: 

− Large plastic pieces captured by screening end up in sludge and biosolids

− Primary-secondary processes can remove up to 98-99% of microplastics

• Tertiary treatment may further improve the removal rate of microplastics

• Elements affecting microplastic pollution released from WWTP: flow rates, 
serviced population, community composition, sewer configuration, etc.

• Contribution of microplastics released from treated effluents relatively low 
compared to stormwater

− Biological significance may differ due to bioavailability and chemical characteristics; e.g., 
immediate bioaccessibility and potential for high concentration of pharmaceuticals
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PLASTIC REMOVAL RATES

Location Counts (#/L) Type of Treatment Removal (%) WWTPs (#)

Denmark
19 – 214; 

Median 54

Eight secondary (activated sludge); one also 

had rapid sand filtration 
98 – 99 10 WWTP

Detroit, USA 0.5 – 5.9

One secondary (activated sludge); one tertiary 

(granular sand filtration); one tertiary 

(membrane filtration) 

95 – 99 3 WWTP

Glasgow, Scotland 0.25 Secondary 98 1 WWTP

Helsinki, Finland 13.5
Secondary sedimentation and biological 

filtration
98 1 WWTP

Helsinki, Finland 1.4 – 2.8 
Secondary (activated sludge) plus biologically 

active filter 
>99 1 WWTP

Los Angeles, USA 0.001 One secondary; seven tertiary (gravity filters) >99 8 WWTP

Lysekil, Sweden 0.008 Biological treatment (not specified) >99 1 WWTP

Mikkeli, Finland
0.1 – 125; 

Avg 1

Secondary (activated sludge) plus pilot scale 

membrane bioreactor
98 1 WWTP

Paris, France 14 – 50 Secondary 83 – 95 5 WWTP

Vancouver, Canada 0.5 ± 0.2 Secondary 97 1 WWTP
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WASTEWATER: PLASTIC SOURCES

• EU study identified sources of microplastics: cosmetics, personal care, 
detergents, paints/coatings/inks, industrial abrasives, agriculture, 
pharmaceuticals, wastewater treatment and construction

• Household microplastic pollution contribution include personal care 
products, cleaning products, paint, glue and dust

• Fabric washing identified as important source of microplastic fibres
− Microfibres seen as the predominant microplastic in secondary wastewater effluents; 

less prominent in stormwater discharges 

• Landfill leachate, institutional and commercial sectors also a source of 
plastic to WWTPs (limited data available)

• Some evidence internationally that processes within WWTP itself may 
contribute to plastic pollution
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BEST PRACTICES – POLICY TOOLS FOR 
PLASTICS IN WASTEWATER
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INDUSTRIAL DISCHARGE & PLASTICS

• While industrial sectors may release to wastewater treatment plants, 
generally more efficient, cost effective to remove plastics at source

• Potential sources of plastics pollution not well documented
− Effluent quality information generally not publicly available

− Access to facilities generally not granted to external researchers to conduct sampling

− Information available generally inferred based on sampling conducted in the receiving 
environment downstream (difficult to determine attribution)

− Monitoring for microplastics in industrial effluent has not been identified to date in 
Canadian guidance, standards or legislation

• According to the OECD (2021), further research is needed to assess the 
contribution of industrial emissions to microplastics pollution
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INDUSTRIAL: PLASTIC SOURCES

• In Canada, sectors/activities that generate most plastic solid waste: 
– Packaging, automotive sector, textiles, electrical/electronic equipment, construction 

sector – solid waste can be an important source to stormwater infrastructure

• Microplastics sources in industrial effluent: 
− Textile manufacturing and laundering, chemical industry pre-production pellets, and 

plastics manufacturing

− Textile industry assumed to be significant source, however, not enough publicly 
available information on other sectors to test that assumption

• Variation in the industrial treated effluents strongly correlated with the 
cleaning schedule of the facility

− Higher releases after cleaning of production facilities

− Good housekeeping and containment practices likely to be key mitigation strategy
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BEST PRACTICES – POLICY TOOLS FOR 
PLASTICS IN INDUSTRIAL 
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DATA GAPS
• Understanding of plastics released from industrial sources, and 

specifically via industrial effluents

• Lack of standardization on: microplastics definition, sampling collection 
methods and analysis methods

• Current sampling methods generally result in counts of microplastics per 
volume of effluent, while sources are estimates by mass
– Difficult to make conclusions/comparisons/inferences given this disconnect

• Information on most environmentally significant plastic pollutants
– Quantity vs. plastics treated with chemicals or prone to adsorption of contaminants

• Quantity and fate of plastics in wastewater biosolids and landfill sites 
(outside scope of report)
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KEY TAKEAWAYS

• Significant data gaps hindering ability to better understand, measure, and 
identify key issues 
– Difficult to test performance of implemented strategies

• Stormwater likely one of largest sources of plastic released to aquatic 
environment 

• Treated wastewater effluent likely providing small contribution overall
– Could be more environmentally significant types of plastic

– Solutions need to be found upstream of the WWTP (manufacture and use phase), 
including within residential/household activities

– Advanced wastewater treatment not necessarily providing additional benefits from 
primary/secondary processes

• Significant lack of data/information on industrial effluents
– Could be significant source of plastics entering stormwater/wastewater infrastructure 
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NEXT STEPS

• Stormwater does not have regulations like wastewater, is often released 
into the environment untreated
– Development of stormwater management plans across jurisdictions

• Industrial discharges not well documented and these data gaps hinder 
ability of governments to understand/manage

• CCME deliverables for Canada-wide Action Plan on Zero Plastic Waste:
– Develop a stormwater compendium

– Research industrial pathways for plastic pollution

• Main audience of these deliverables are FPT jurisdictions, but may 
provide useful information and tools to municipalities and industry
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NEXT STEPS & ENGAGEMENT 

• Contract work initiated to fill gaps on best practices for stormwater and 
industrial discharges (Jan 2023)

• Information collection through survey and follow-up interviews with 
representatives from federal, provincial and territorial government, 
municipalities, non-profit organizations and conservation authorities
– Stormwater survey- collect information on mitigation and removal approaches and 

upstream management practices for plastics in Canada

– Industrial survey- collect information on industrial facilities and practices involved in 
manufacturing, processing or recycling of plastic potentially discharge into 
stormwater, wastewater or directly into the environment

• Project is expected to be finished in early 2025 (deliverables will be made 
publicly available)
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QUESTIONS / FEEDBACK
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