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Ontario: 30 g/kWh
BC: 15 g/kWh
Quebec: 2 g/kWh

https://ourworldindata.org/grapher/carbon-intensity-
electricity?tab=chart&country=OWID_WRL~CHN~CAN~USA~OWID_EU27~AUS

Alberta: 540 g/kWh

Nunavut: 840 g/kWh

   

Presenter Notes
Presentation Notes
Canada Clean Electricity Regulation (CER) https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html

https://ourworldindata.org/grapher/carbon-intensity-electricity?tab=chart&country=OWID_WRL%7ECHN%7ECAN%7EUSA%7EOWID_EU27%7EAUS
https://ourworldindata.org/grapher/carbon-intensity-electricity?tab=chart&country=OWID_WRL%7ECHN%7ECAN%7EUSA%7EOWID_EU27%7EAUS
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WEAO/OWWA GHG Inventory Tool
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Scope 1: direct emissions 
within the system boundary, 
owned and operated by the 
utility 

Scope 2:  indirect emissions 
from the purchasing of 
electricity and energy used 
onsite

Scope 3: indirect emissions 
as a result of onsite activities 
(e.g., chemical production and 
offsite disposal) 

Scopes 1, 2, & 3

l  © 2023 GHD. All rights reserved.USDOE WWTP GHG Workshop

Your Scope 3 is 
someone else’s 

Scope 1

Presenter Notes
Presentation Notes
GHG Protocol is a NGO-business partnership between World Resources Institute (WRI) and the World Business Council for Sustainable Development (WBCSD) provides standards, guidance, tools and training for business and government to measure and manage climate-warming emissions. GHG Protocol supplies the world's most widely used greenhouse gas accounting standards. The Corporate Accounting and Reporting Standard provides the accounting platform for virtually every corporate GHG reporting program in the world. ISO 14064 are generally consistent with, and in most cases are derived from, those identified by the broadly recognized Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard developed by the World Business Council for Sustainable Development and the World Resources Institute. The difference between these two documents is that the GHG Protocol identifies, explains, and provides options for GHG inventory best practices, while ISO 14064 establishes minimum standards for compliance with these best practices. Though different in a few minor areas, the protocol and the ISO standard are complementary documents with ISO identifying what to do and The GHG Protocol explaining how to do it and organizations developing GHG inventories, especially those that will seek independent verification, can benefit from using both the standard and the protocol as references



Scope 1:
– Fossil fuel combustion
– Fleet vehicle emissions
– Biogas combustion (N2O, CH4)
– Sludge incineration  (N2O, CH4)
– N2O & CH4 emissions from 

treatment processes
– Landfill emissions – utility owned
– Land application (N2O & CH4 

emissions, sequestration & 
offsets) – utility owned

– Sewer-generated methane
– Fugitive refrigerants

Scope 3: 
– Upstream emissions for fuels & 

electricity 
– Chemicals manufacture
– Contracted transport of grit, 

screenings, ash, and biosolids
– Contracted landfill emissions – 
– Contracted land application (N2O 

& CH4 emissions, sequestration & 
offsets)

– Embodied carbon of construction 
& maintenance

Scope 2:
– Electricity consumed 

Expanding the scope of emissions we 
should be considering
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Source: Parravicini et al. (2022) Evaluation of greenhouse gas emissions from the European urban wastewater sector, and options for their reduction
10

Chemicals

Nitrous Oxide

Electricity (403 g/kWh incl lifecycle 
emissions)

Embodied Carbon 
of Infrastructure

Methane (incl. sewer methane)

Excludes 
sludge 

disposal

Emissions across the lifecycle



Our focus will be:
• Electricity, fuel types & quantities, fleet miles & fuels
• N, BOD, flow data
• Biogas quantity & usage
• Biosolids disposal (where & how)

Information & data we might not think is important now but will be later:
• Chemicals used (be specific about units), SDS, supplier, annual quantities
• Waste disposal
• Refrigerants
• Sewer network information
• 3rd-party contracted biosolids management
• Information & data that helps with improvements to BEAM

This research should obtain information to allow 
constructing comprehensive inventories…

Focus of measurements: process & 
fugitive emissions

No measurements, 
just data?
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Execution 
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Experiment

Value

Other research 
projects (e.g. WRF, 
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Thank You

ghd.com

Thank You

ghd.com

Jeremy Kraemer
Wastewater Technical Director | Waterloo, Ontario
Jeremy.Kraemer@ghd.com
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