Microplastics in the aquatic environment:

How bad are they compared to the rest of the
environmental impacts of a product over its life cycle?
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Life cycle assessment framework
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LCA case study of plastic, compostable and ceramic food plates
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Life cycle assessment framework
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factors

Climate change

Photochemical oxidation
Human
Ozone depletion health

Emissions

Acidification

Ecosystem
Eutrophication 4 quality

Human toxicity

B Resources and
Ecotoxicity g ecosystem services

Resource use

Water use

Land use
[PDF*m?*year]
Resource use (PDF: Potentially disappeared
fraction of species)

[kg plastic]

‘Ge NtrEQu o eena corelia-puertas, 2022

Centre québécois de recherche sur l'eau
- Water Research Centre

Quebec



Life cycle

Lif le i LCIA
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Life cycle inventory of plastic emissions — Plastic Leak Project (PLP)
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Life cycle impact assessment of plastic emissions - MarlLCA
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Area of protection: Ecosystem quality

Adsorption and Absorption

Physical Obstruction

v

ECOTOXICITY
Exposure

“Rafting”

Biofilm

CentrEau «

Centre québécais de recherche sur l'ez
Quebec Water Research Centre

Adapted from Woods et al., 2021




Life cycle impact assessment of plastic emissions - MarlLCA
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Physical effects on biota: Characterization factors (CFs)

Microplastic emission * CF = Damage on ecosystems quality
[kg plastic] [PDF*m2*year]
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Potentially affected fraction of species

Physical effects on biota: Characterization factors (CFs)
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Physical effects on biota: Characterization factors (CFs)

CF = Fate factor * Exposure factor *Effect factor
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Preliminary marine fate modelling
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Preliminary characterization factors

TRWP: EPS:

2000
0.04

1500
0.03

1000
0.02

500

"
S

Slow Q!!!!!!III..‘“
Medium None /

Degradation None Fast Degradation Fast
Sedimentation

0.01

Endpoint characterization factor [PDF*mz*year/kg]
Endpoint characterization factor [PDF*mZ*year/kg]

None

Slow

Sedimentation

Corella-Puertas, E., et al. (2022). Development of simplified characterization

factors for the assessment of expanded polystyrene and tire wear microplastic
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LCA case study: To-go food containers

Functional unit: “Using one container to carry a meal for one person in a food court in
Montréal, Québec, Canada, in 2021 ”

Single-use containers:
* Expanded polystyrene (Ontario, Canada)
* Bagasse (China)

<

* Wood pulp (Québec, Canada)

Reusable plate:
* Ceramic (China)
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Plastic inventory (Plastic Leak Project guidelines)
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Ecosystem quality results
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Ecosystem quality results
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Physical effects on biota by life cycle stage (EPS container)
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Human health results
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Conclusions

Methodology:

» Detailed modelling of different types of microplastics needed to reduce uncertainty

» Research needed for other environmental compartments (freshwater, soil, air) and
other impact categories (invasive species, ecotoxicity,...)

Case study:
» A compostable alternative may not always Impacts
have lower environmental impacts <<
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