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NPRI: Canada’s PRTR, 1 of 50+ globally

• Audience: interested stakeholders or 

rightsholders (e.g., Indigenous 

rightsholders, governmental and non-

governmental organizations, industry 

representatives, researchers, public, etc.) 

• Objective: to identify the locations and 

trends of point-source pollutants

– incentive for facilities to reduce/prevent 

pollution and to gain social license to 

operate; 

– enable informed decision-making on 

pollutants in the context of 

environmental sustainability.

Source: UNITAR, 2018

Example of NPRI stakeholders

https://www.google.ca/url?sa=i&url=https%3A%2F%2Fcwm.unitar.org%2Fcwmplatformscms%2Fsite%2Fassets%2Ffiles%2F1476%2Fimplementing_a_national_prtr_design_project.pdf&psig=AOvVaw0SagdNFcEIAvUTetpianQB&ust=1726834634121000&source=images&cd=vfe&opi=89978449&ved=0CBgQ3YkBahcKEwiY6rG5_s6IAxUAAAAAHQAAAAAQEg


Sustainability = sound management of chemicals

UN SDG 12: while chemicals are recognized as an important part 

of modern society and economy, their sound management means 

that they are produced and consumed “responsibly.”

Target 12.4: …achieve the environmentally sound 

management of chemicals and all wastes  in accordance with 

agreed international frameworks and reduce their release to 

air, water and soil to minimize their adverse impacts on human 

health and the environment

Target 12.5: …substantially reduce waste generation through 

prevention, reduction, recycling, and reuse

UN SDG 16, Rio Declaration: Principle 10 – Access to information 

& participation in environmental decision-making



Current official SDG 12 indicators: 



OECD framework on using PRTRs in sustainability analysis

Adapted from: Publications in the 
series on Pollutant Release and 
Transfer Registers - OECD

https://www.oecd.org/env/ehs/pollutant-release-transfer-register/publications-series-on-pollutant-release-and-transfer-registers.htm
https://www.oecd.org/env/ehs/pollutant-release-transfer-register/publications-series-on-pollutant-release-and-transfer-registers.htm
https://www.oecd.org/env/ehs/pollutant-release-transfer-register/publications-series-on-pollutant-release-and-transfer-registers.htm


Crux

• Despite this availability of 
information, it is not well-used

•  The NPRI has collected nearly 
30 years of data on pollutants in 
waste (transfers and disposals), 
yet it has rarely been used in 
peer-reviewed environmental 
research. 

• There are opportunities to do so, in line with the OECD 

framework

https://cdnsciencepub.com/doi/full/10.1139/er-2020-0122

https://cdnsciencepub.com/doi/full/10.1139/er-2020-0122


Objectives

1. To produce a foundational 

characterization of the NPRI 

transfers and disposal dataset, 

using OECD framework for PRTRs 

in Sustainability.

2. Conduct advanced SDG analysis 

using NPRI transfer & disposal 

data, set a global precedent for 

PRTRs



Part 1 Results: Foundational characterization

• Snapshots &
trends

• What substance, 
sectors, and 
types of waste 
management 
(WM)?

• From where, to 
where? https://doi.org/10.1080/10962247.2024.2377327

https://doi.org/10.1080/10962247.2024.2377327
https://doi.org/10.1080/10962247.2024.2377327


Overall, waste management 2006-2022

~ >30M tonnes, >30% of all NPRI data

https://doi.org/10.1080/10962247.2024.2377327


Overall – snapshot (on & offsite WM)

https://doi.org/10.1080/10962247.2024.2377327


Recycling: where from/to? (2013-2021)

https://public.tableau.com/views/NPRIOff-sitetransferroutemaps2013-2021/Off-siteMasterforTableauPublic?:language=en-

US&:sid=&:redirect=auth&:display_count=n&:origin=viz_share_link 

https://public.tableau.com/views/NPRIOff-sitetransferroutemaps2013-2021/Off-siteMasterforTableauPublic?:language=en-US&:sid=&:redirect=auth&:display_count=n&:origin=viz_share_link
https://public.tableau.com/views/NPRIOff-sitetransferroutemaps2013-2021/Off-siteMasterforTableauPublic?:language=en-US&:sid=&:redirect=auth&:display_count=n&:origin=viz_share_link
https://doi.org/10.1080/10962247.2024.2377327


How can we use these maps?



Exports to Mexico (2013-2021)



Exports to US (2013-2021)



Facilities receiving ‘reportable’ amounts, but don’t report

https://doi.org/10.1080/10962247.2024.2377327


Uncertainty & Limitations

• Inherent NPRI limitations and uncertainty 

• FW to address Data quality: National Pollutant Release 
Inventory - Canada.ca

• Offsite destination data quality specifically:

• duplicates from inconsistent facility names, addresses, etc.

• Ownership changes hard to track, esp. in waste management 
sector.

• Offsite ID not systematically linked to NPRI ID

• Opportunities for improvement are now being addressed

https://www.canada.ca/en/environment-climate-change/services/national-pollutant-release-inventory/data-quality.html
https://www.canada.ca/en/environment-climate-change/services/national-pollutant-release-inventory/data-quality.html


Part 2: Conduct advanced SDG analysis

Two case studies:

1. Basel Convention on the 

Control of Transboundary 

Movements of Hazardous 

Wastes and their Disposal 

(int’l), XBR (domestic)

2. Minamata Convention on 

Mercury (int’l)

https://doi.org/10.1016/j.indic.

2024.100491

https://www.basel.int/Portals/4/download.aspx?d=UNEP-CHW-IMPL-CONVTEXT.English.pdf
https://www.basel.int/Portals/4/download.aspx?d=UNEP-CHW-IMPL-CONVTEXT.English.pdf
https://www.basel.int/Portals/4/download.aspx?d=UNEP-CHW-IMPL-CONVTEXT.English.pdf
https://www.basel.int/Portals/4/download.aspx?d=UNEP-CHW-IMPL-CONVTEXT.English.pdf
https://www.canada.ca/en/environment-climate-change/services/managing-reducing-waste/cross-border-regulations.html
https://minamataconvention.org/en
https://minamataconvention.org/en
https://doi.org/10.1016/j.indic.2024.100491
https://doi.org/10.1016/j.indic.2024.100491


Case study: Basel Convention
• Basel Convention on the Control of 

Transboundary Movements of 
Hazardous Wastes and their Disposal

• Objectives: 

• minimize the generation of 
hazardous waste, 

• prevent the international movement 
to waste havens,

• keep waste as close to the source 
as is practical. 

• Canada = 100% reporting compliance

NPRI data show that:

• All destinations are Basel-compliant

• But international transfers to Basel 
members are increasing.

https://www.basel.int/Portals/4/download.aspx?d=UNEP-CHW-IMPL-CONVTEXT.English.pdf
https://www.basel.int/Portals/4/download.aspx?d=UNEP-CHW-IMPL-CONVTEXT.English.pdf
https://www.basel.int/Portals/4/download.aspx?d=UNEP-CHW-IMPL-CONVTEXT.English.pdf
https://doi.org/10.1016/j.indic.2024.100491


Keeping waste closest to source…

https://doi.org/10.1016/j.indic.2024.100491


Part 3: More advanced SDG analysis

Hypothetical case 

study to identify and 

address challenges in 

understanding human 

health and 

environmental impact 

from pollutants in waste

https://doi.org/10.1038/s43247-024-01595-1

https://doi.org/10.1038/s43247-024-01595-1
https://doi.org/10.1038/s43247-024-01595-1


Insight to human/eco impacts

• Burgeoning approach = PRTRs (release data) + LCIA 
(Lifecycle Impact Assessment models) 

• But PRTR waste data don’t fit:
– US EPAs Risk Screening Environmental Indicators 

(RSEI)

– SETAC’s USEtox (only air, water, land, only humans and 
freshwater organism impacts)

– EXIOBASE, an environmentally-extended multi-region 
input/output model (only supply-use emissions, not 
emissions from waste)

• But, hypothetically…. Use characterization factor for 
“emissions to land” as a proxy for disposals??

https://setac.onlinelibrary.wiley.com

/doi/full/10.1002/ieam.4601 

https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4601
https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4601
https://doi.org/10.1038/s43247-024-01595-1


Hypothetical: Use characterization factor for “emissions 

to land” as a proxy for waste impacts (2013-2022 )

https://doi.org/10.1038/s43247-024-01595-1


Trends by quantity contrast trends by impact

https://doi.org/10.1038/s43247-024-01595-1


Shifts to “preferred” WM : lacking consensus

Source: CCME 
https://ccme.ca/en/res/state_waste_mgmt_in_canada
-secured.pdf    

Source: US EPA 
https://www.epa.gov/trinationalanalysis/waste-
management  

Source: Zhang et el., 2022: https://doi.org/10.1016/j.scitotenv.2021.149892

Source: US EPA https://www.epa.gov/smm/sustainable-

materials-management-non-hazardous-materials-and-

waste-management-hierarchy 
Source European Commission, 2008: https://eur-

lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=OJ:L:2008:312:FULL 

https://ccme.ca/en/res/state_waste_mgmt_in_canada-secured.pdf
https://ccme.ca/en/res/state_waste_mgmt_in_canada-secured.pdf
https://www.epa.gov/trinationalanalysis/waste-management
https://www.epa.gov/trinationalanalysis/waste-management
https://doi.org/10.1016/j.scitotenv.2021.149892
https://www.epa.gov/smm/sustainable-materials-management-non-hazardous-materials-and-waste-management-hierarchy
https://www.epa.gov/smm/sustainable-materials-management-non-hazardous-materials-and-waste-management-hierarchy
https://www.epa.gov/smm/sustainable-materials-management-non-hazardous-materials-and-waste-management-hierarchy
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L:2008:312:FULL
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L:2008:312:FULL
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L:2008:312:FULL
https://doi.org/10.1038/s43247-024-01595-1


Better proxy, but still hypothetical…

https://doi.org/10.1038/s43247-024-01595-1


New views accounting for WM type and travel distance

https://doi.org/10.1038/s43247-024-01595-1


Conclusion

Goal: raise awareness of NPRI transfers and disposal data availability and content & present case studies 
showcasing the usefulness of the NPRI as a direct indicator of SDG 12.

Re: Transboundary movement and environmental policy performance -The findings challenge the premise that 
progress in the current SDG 12.4 indicator also leads to progress on overall SDG 12.4  waste-related aims. 

Re: human health/eco impacts - model advancements needed to fully interpret PRTR data

NPRI can complement existing official indicators to show these more detailed stories, and better guide 
decision-making to correct course. To fully do so, model advancements are needed.

This sets a precedent for connecting PRTRs to SDG 12 progress can be a template for other public audiences 
to do so.

https://doi.org/10.1038/s43247-024-01595-1
https://doi.org/10.1016/j.indic.2024.100491
https://doi.org/10.1080/10962247.2024.2377327
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