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Agenda

• Overview of WRF
• Why is this topic important to utilities? 
• WRF’s research subtopic on Climate Mitigation and examples 

of GHG related projects
• Execution considerations
• Questions & Answers



© 2023 The Water Research Foundation. ALL RIGHTS RESERVED.      3

Educate decision-
makers on the science 

of water

Educate

Convene experts & sector 
representatives to identify and 

collaborate on priority water research

Connections

Identify, fund, & 
manage research for 

the water sector

Research

Our Purpose: To advance the science of water to improve 
the quality of life for all communities.

About WRF (The Water Research Foundation)
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By the Numbers
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Climate Risk Assessment & Adaptation, Communication, Environmental Justice, Digital Transformation

• Water Resource 
Planning

• Workforce 
Management

• Financial 
Management

Utility Operations 
& Management

• Asset Management 

• Distribution System 
Integrity & Water 
Quality

• Collection Systems 
Integrity & Water 
Quality Impacts

Resilient 
Infrastructure

• Energy Efficiency, 
Intensification & 
Resource Recovery

• Climate Change 
Mitigation: Addressing 
Greenhouse Gases

• Nutrient Removal & 
Recovery

• Solids Management

Efficient Resource Use 
& Recovery

• Treatment & Process 
Optimization

• Nature-based 
Solutions

• Diversifying Water 
Systems

Treatment: Innovation 
and Optimization

• Holistic Watershed 
Management & 
Integrated Planning

• Monitoring Tools at 
Watershed & 
Sewershed Scale

• Receiving Water 
Quality Management

Healthy Communities 
& Environment
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WRF’s Climate Change Research

• Summary: 
– WRF’s climate change topic hub

– WRF’s research portfolios include over 80 
climate change studies across wastewater, 
stormwater, drinking water, and reuse 
water.
 Climate Risk Assessment
 Climate Adaptation 
 Climate Mitigation / GHGs

https://www.waterrf.org/research/topics/climate-change
https://www.waterrf.org/sites/default/files/file/2024-01/WRF-Climate-Change-Project-List.pdf
https://www.waterrf.org/sites/default/files/file/2024-01/WRF-Climate-Change-Project-List.pdf
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Research Subtopic:
“Climate Change Mitigation: Addressing Greenhouse Gases”

- This research will provide best practices, methods, 
processes, and tools for effective planning and 
operational management to cost-effectively reduce and 
mitigate greenhouse gas (GHG) emissions to contribute 
to carbon neutrality by water utilities and 
municipalities. 

- By collaborating with partners beyond the water sector, 
this research will focus on advancement in GHG 
accounting and emission reductions, decarbonization 
strategies, carbon capture associated with water 
utilities, and may support carbon emission trading.

https://nca2023.globalchange.gov/ 

https://nca2023.globalchange.gov/
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Ongoing Research on GHGs and Climate Mitigation (1)

• 5188 “Establishing 
Industry-Wide Guidance for 
Water Utility Life Cycle 
Greenhouse Gas Emission 
Inventories”

• Project Objectives
– Develop a utility-facing 

guidance document and a 
supporting spreadsheet tool 
that captures current best 
practices for developing a 
utility GHG inventory over 
the life cycle of capital and 
operational emissions.

• 5187 “Beyond Net Zero: 
Advancing Interdependencies 
Between Utility Greenhouse 
Gas Emission Reductions and 
Water-Energy-Food Nexus”

• Project Objectives
– Develop a decision support 

framework and operational 
guidelines for WRRFs and 
synthesize case studies for 
Net-Zero Carbon and 
Beyond.

https://www.waterrf.org/research/projects/establishing-industry-wide-guidance-water-utility-life-cycle-greenhouse-gas
https://www.waterrf.org/research/projects/beyond-net-zero-advancing-interdependencies-between-utility-greenhouse-gas
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Ongoing Research on GHGs and Climate Mitigation (2)

• 5255 “Developing a GHG 
Emissions Library for Unit 
Processes by Water Utilities 
and Decentralized Systems“

• Project Objectives
– Develop a standardized 

approach and establish a “GHG 
Emissions Library” with a basic 
framework in place that allows 
future updates as GHG 
emissions data from unit 
processes become more 
available. 

• 5251 “Advancing the Understanding 
of Nitrous Oxide Emissions Through 
Enhanced Whole-Plant Monitoring 
and Quantification“

• Project Objectives
– Provide accurate whole-plant N2O 

emissions estimates for WRRFs by 
employing continuous online 
monitoring (for a minimum one-year 
period) and develop guidance on 
related process conditions. 
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Ongoing Research on GHGs and Climate Mitigation (3)

• 5220 “Sewer Methane Methods 
for Everyone” 

• Project Objectives
– To estimate the collection system 

(sewer) methane using new 
methodologies of progressively 
increasing accuracy and local-
infrastructure specificity.

– To enhance our knowledge of this 
hard-to-measure GHG source.

• 5072 “Mitigation Strategy Plan for 
Direct GHG Emissions from BNR 
Processes in New York City” 
• Project Objectives

– To develop a process specific N2O 
monitoring and mitigation strategy 
plan for BNR, which can also be 
followed for other processes, to 
control N2O production and 
emissions from the operations at 
WRRFs.
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Greenhouse Gas Emissions from Wastewater Treatment Operations 
(with “Public Plus” access)

(WRF Projects 1791 and 1792 )

• Project Objectives / Outcomes
• Continued the research into 

microbiological pathways 
involved in the formation and 
emission of nitrous oxide from 
wastewater treatment 
processes.

• Provided insight into the 
mechanisms influencing 
emissions and direction to 
create environmentally 
sustainable BNR operating 
strategies and configurations.

• “Phase II” Report - Published in 
2015

https://www.waterrf.org/research/projects/greenhouse-nitrogen-emissions-wastewater-treatment-operation-phase-i-molecular
https://www.waterrf.org/research/projects/greenhouse-nitrogen-emissions-wastewater-treatment-operations-phase-ii-molecular
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Greenhouse Gas Emissions Inventory and Energy Management
(with “Public Plus” access)

(WRF Project 4224)

• Project Objectives / Outcomes
• Evaluated and compared the 

process models, impact 
assessment methods, and 
performance indicators used by 
water utilities on GHG emissions.

• Identified how the supporting 
tools can be used to support 
management decisions at water 
utilities.

• Published in 2013

https://www.waterrf.org/research/projects/toolbox-water-utility-energy-and-greenhouse-gas-emission-management
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Budget: $450K | Duration: 3 Years | Lead: Brown & Caldwell

• Develop methodologies for estimating collection system methane 
emissions

• CH4 sources represent a sizeable chunk of utility emissions

WRF 5220 | Sewer Methane Methods for Everyone
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Food for thought?

• What are utilities doing about 
GHG emissions (estimation, 
monitoring, mitigation)?

• Emissions factors?
• GHG Emissions database?
• Collaborations?
• How to connect the dots with 

IPCC?
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Questions / Suggestions? 

WRF Contacts: Jeff Moeller jmoeller@waterrf.org; Harry Zhang 
hzhang@waterrf.org; Ashwin Dhanasekar adhanasekar@waterrf.org 

mailto:jmoeller@waterrf.org
mailto:hzhang@waterrf.org
mailto:adhanasekar@waterrf.org
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