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Overview

1. Greenhouse gas accounting basic concepts
2. Sources (emissions) at WRRFs
3. Sinks (offsets) at WRRFs
4. GHG accounting tools - BEAM



Climate impacts on wastewater utilities

• Water scarcity
• Flooding of treatment plants

• Hurricane Sandy, King County
• Increased stormwater flows, CSOs
• Power grid instability
• Unfavorable conditions for land 

application
• Uncertainty

Flooding at West Point WRRF in Seattle 

(image from Seattle Times)



• Highlights areas where the biggest improvements can be made
• What gets measured gets acted on
• High emissions can indicate opportunities to improve energy & processing 

efficiency
• Immediate payback
• Carbon credits?

Why develop a GHG inventory?
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Example of a GHG Inventory for a Large WRRF
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Greenhouse Gas Potency

Source: ghgprotocol.org



Standard Unit: 
metric-tons of carbon dioxide-equivalent

1 MTCO2e 
=

Source: EPA GHG Equivalency Calculator

+2,500 miles driven

+120,000 smartphones 
charged

+1-acre of U.S. 
forests



When are GHGs directly produced at WRRFs?

• Organic matter (carbon) breaking down in aerobic or anaerobic 
conditions

• Nitrogen conversion

Sources: purdue.edu; Campos, et al., 2016
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Biogenic Sources are Considered Net Zero…



Biogenic Sources are Considered Net Zero… Unless
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e.g. biogas 
leakage



Source: Willis, 2018

• A: Sewer methane
• B: Preliminary/1° production & release
• C: Industrial dischargeCO2
• D: Carbon sourceCO2
• E: N20 from N removal
• F: N20 from clarifiers

• G: N20 from effluent
• H: Fugitive digester CH4
• I: Dissolved solids CH4
• J: Solids end-use N20, CH4
• K: Uncombusted digester CH4

Typical Scope 1 Process Emissions for a WRRF



Non-process Scope 1 Emissions for a Utility

•Natural gas on-site usage
•Vehicle fuel usage
•Refrigerants



Typical Scope 2 Emissions for a WRRF

Energy produced by others:
• Electricity
• Heating/cooling
• Steam



Typical Scope 3 Emissions for a WRRF

• Solids hauling
• Chemical production
• Chemical hauling



Biggest Opportunities to Improve Climate Impact

• Energy efficiency
• Improve biogas capture and utilization
• Co-digestion
• More climate-friendly biosolids management



• GIZ/WaCCliM Energy Performance and Carbon Emissions 
Assessment and Monitoring (ECAM)

• OWWA/WEAO Climate Change Committee GHG Inventory 
Tool

• Ontario Water Consortium
• COMET (organics land application)
• Custom-made models
• BEAM

GHG Inventory Tools
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WRF project: “Establishing 
Industry‐Wide Guidance for Water 
Utility Life Cycle Greenhouse Gas 

Emission Inventories”

https://wacclim.org/ecam-tool/
https://owwa.ca/committees/climate-change.html
https://calculateghg.ca/
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/co/air/quality/?cid=nrcseprd605406
https://ccme.ca/en/res/beam_user_guide_e.pdf


Biosolids Emissions Assessment 
Model (BEAM)



What is the Biosolids Emissions Assessment Model (BEAM)?

► Excel spreadsheet
► Calculates net GHG emissions and sinks for different biosolids 

treatment and end use options
► Does not address all WRRF, utility emissions – just for solids

► Estimates Scopes 1, 2, 3 & biogenic CO2 emissions
► Uses detailed emissions factors from published literature

► As specific as possible to different biosolids materials
► Original published in 2010, 2011, from project by Canadian Council 

for Ministers of the Environment (CCME).



Original BEAM purpose

► estimate a program’s GHG emissions, including establishing a 
baseline

► compare different biosolids management scenarios
► estimate impacts from changes in biosolids management
► understand the factors that have the greatest impact on GHG 

emissions

CCME User Guide, 2009
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Emissions Factors
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Most comprehensive resource for 
biosolids-specific emissions/sinks factors



Keeping BEAM Up-to-date

► Adding new processes, technologies
► Feedback requested from users via website
► Annual reviews

► BEAM Team
► Science Review Team (SRT)
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High Priority Topics for SRT Review

►Landfill methane emissions
►Carbon sequestration of land applied biosolids
►N2O from combustion & land app
►Fugitive CH4 from biogas combustion (engines, 

flares) 
►AD process details (%VSR, SRT)
►Electric & heat efficiency from internal combustion 

engines
►Fertilizer offsets



Examples of using BEAM



Chicago: Comparing Management Options

Brown & Tian; 2010. https://mwrd.org/sites/default/files/documents/M&RSeminar_07-30-2010-Seminar-
Brown_Tian_MWRD_CO2.pdf

https://mwrd.org/sites/default/files/documents/M&RSeminar_07-30-2010-Seminar-Brown_Tian_MWRD_CO2.pdf


Québec: Baseline & comparing alternatives

Saguenay, Villaneuve & Dessurealt; 2011: https://www.environnement.gouv.qc.ca/matieres/articles/Municipal-
biosolids.pdf

https://www.environnement.gouv.qc.ca/matieres/articles/Municipal-biosolids.pdf
https://www.environnement.gouv.qc.ca/matieres/articles/Municipal-biosolids.pdf


Eugene & Springfield, OR: 
Part of modeling full plant inventory

Eugene & Springfield, OR: https://www.eugene-or.gov/DocumentCenter/View/30521/2015-MWMC-GHG-Inventory?bidId



Download & engage via website

► biosolidsghgs.org
► Space for sharing:

► results
► tips
► uses of data

► Spreadsheet and supporting documents 
available for download

► Sliding scale recommended donation to 
support annual reviews, website hosting

https://www.biosolidsghgs.org/


• How are WRRFs inventorying greenhouse gas emissions? By: Christine 
Polo, Tracy Chouinard, Sarah Deslauriers, Bill Brower and Manon Fisher

• Greenhouse Gas Sources and Sinks for Water Resource Recovery 
Facilities By: Bill Brower, Mark Lang, John Willis

Additional Resource Links
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https://www.wef.org/globalassets/assets-wef/3---resources/topics/a-n/biosolids/technical-resources/wef-rbc-ghg-inventory-final.pdf
https://www.accesswater.org/publications/-10036956/greenhouse-gas-sources-and-sinks-for-water-resource-recovery-facilities


• WEF RBC Greenhouse Gas Focus Group
• Contact Maile Lono-Batura MLono-batura@wef.org

• NEBRA Carbon Trading Committee
• Contact Janine Burke-Wells janine@nebiosolids.org

• IWA Climate Smart utilities Community of Practice
• More info: https://climatesmartwater.org/ (must be IWA member)

Want to get involved?
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mailto:MLono-batura@wef.org
mailto:janine@nebiosolids.org
https://climatesmartwater.org/


Thank you.

Questions?


