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2024 Year in Review



THE
Water
Research
FOUNDATION®

OUR PURPOSE
To advance the science of water to improve the quality
of life for all communities.

OUR VISION

The science and knowledge we generate allow the
water sector to provide high-quality, safe, accessible,
and affordable water services that contribute to healthy,
resilient communities and a sustainable global
environment.

OUR MISSION

To help our subscribers discover opportunities and solve
problems by delivering actionable water research to
meet the needs of the communities they serve.




THE

Water BY THE NUMBERS

Research

FOUNDATION® AS OF 8/31/2024

SUBSCRIBERS FUNDED RESEARCH RESEARCH PORTFOLIO

o 91 6 UTILITIES Iﬂl $95 MILLION p 270 gggL\EECTS

MILLION CASH 7 CO-FUNDED PROJECTS

171 CO-FUNDERS
@ 31 MANUFACTURERS $58 Contractually Funded "5,'9’

Research
1 1 FEDERAL/STATE GRANTS

MILLION
| R 50 CONSULTANTS 9 $37 COST SHARE ﬁ 1 FEDERAL CONTRACTS

2 PRIVATE GRANTS

e o - advancing the science of water” 4.6 vrrsTarr

RESEARCH PRIORITY | TAILORED COLLABORATION | EMERGING OPPORTUNITIES | GRANTS/AWARDS | PAUL L. BUSCH AWARD | FACILITATED & UNSOLICITED RESEARCH



Bringing S10M of Research to Life
2024

RESEARCH PRIORITY PROGRAM TAILORED COLLABORATION PROGRAM

« Research Planning Summit: 250 experts, * Received 15 pre-proposals
46 concepts

* TCRC selected 14 for full-proposals
- RAC approved 26 new projects totaling $5.9M . TCRC approved funding for 12 proposals

* RFPs posted in September totaling $1.59M
« Received 140 proposals

UNSOLICITED RESEARCH PROGRAM EMERGING OPPORTUNITIES PROGRAM

* 15 Projects funded totaling $942K

« Received over 164 pre-proposals

* RAC selected 24 for full-proposals FACILITATED RESEARCH PROGRAM

- RAC approved 11 proposals totaling $1.8M

* 4 projects funded totaling over $1|V|
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Healthy Communities
& Environment

Holistic Watershed
Management &
Integrated Planning

Monitoring Tools at
Watershed &
Sewershed Scale

Receiving Water
Quality Management

Treatment & Process
Optimization

Nature-based
Solutions

Diversifying Water
Systems

Energy Efficiency,
Intensification &
Resource Recovery

Climate Change
Mitigation: Addressing

Greenhouse Gases

Nutrient Removal &
Recovery

Solids Management

Resilient
Infrastructure

* Asset Management

* Distribution System
Integrity & Water
Quality

* Collection Systems
Integrity & Water
Quality Impacts

Utility Operations
& Management

Water Resource
Planning

Workforce
Management

Financial
Management

Climate Risk Assessment & Adaptation, Communication, Environmental Justice, Digital Transformation




Projects Funded
2024

{} & @

DRINKING WASTEWATER WATER STORMWATER
WATER REUSE

Available Options for Regeneration or Disposal of PFAS-Laden Drinking Water Residuals, Media, and Waste (5285)

Identification and Valuation of Innovative Wastewater Residual Products Beyond Conventional Biosolids (5286)

Method Refinement and Standardization for Microplastics Sample Collection and Analysis (5287)

Tradeoffs Between Process Optimization, Greenhouse Gas Mitigation, and Energy Efficiency (5288)

Thinking Outside the Pipe: Comparison of Non-invasive, Non-destructive Condition Assessment Technologies for
Distribution Pipe (5289)

The Emergence of Al in the Water Sector: Opportunities and Challenges for Water Resources Planning (5290)

Next-Generation Analytical Methods for Understanding Biological Nutrient Removal Processes (5291)

Pipeline Infrastructure Replacement Costs Guide (5292)

Comprehensive Corrosion Control Strategies for Various Water Infrastructure Materials (5293)

Data Management Best Practices: Integrating Data Sources for Treatment Optimization and Efficiency (5294)

Balancing Human and Natural Assets in a One-Water IWRM Framework (5295)

Smart and Connected Energy Management (5296)

Implementing a Smart Sewer System to Optimize Capacity to Reduce Surface Flooding and Sewer Overflows (5297)

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. Q000 -
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Projects Funded £ B & @

2024 DRINKING WASTEWATER WATER STORMWATER
WATER REUSE

Benchmarking Microbial and Chemical Contamination in Source Water Using Hyperspectral Microscopy (5298)

Assessment of CCT Pipe Rig Study Data Compared to Distribution System Lead Levels (5299)

Recognizing Inst. and Organizational Capacity for Effective Workforce Development Programs (5300)

Integrating Requirements, Drivers, and Technologies for Enhanced DS Water Quality Monitoring (5301)

Understanding the Practices, Policies and Impacts of System Development Fees and Upgrade Requirements (5302)

Integrating Equitable Outcomes into Water Reuse Projects (5303)

Optimizing Nature-based Solutions at the Watershed Scale with Real-time Sensing and Controls (5304)

Operationalizing the Benefits of Nature-based Solutions to Inform Decisions in a Changing Climate (5305)

The Foundations of Water Resources Planning: Establishing Water Utility Service Level Standards, State of the Field and
Guidance (5306)

Investigating Progression Pathways Across the Water Workforce (5307)

Assessing Changing Salinity in Water Sources (5308)

Developing a Protocol for Evaluating Pathogen Concentrations in Secondary Effluent (5309)

Head-to-Head GHG Measurement Comparisons: Evaluating Plant-wide and Process-specific Quantification Methods
(5310)

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. Q@ 00 s
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HOL. Holistic Watershed Management & Integrated Planning
MON. Monitoring Tools at Watershed & Sewershed Scale
RWQ. Receiving Water Quality Management

RPP Funding

2022-2024

$15.105M
69 Projects

Other. Not proposed under a subtopic
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RESEARCH PRIORITY UNSOLICITED TAILORED EMERGING FACILITATED
COLLABORATION OPPORTUNITIES
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RESEARCH PROJECTS 2022-2024

67

RESEARCH PRIORITY UNSOLICITED TAILORED EMERGING FACILITATED
COLLABORATION OPPORTUNITIES

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. Q00 1



THE

Water

Research
FOUNDATION®

UNSOLICITED RESEARCH PROGRAM

@ ® @ ® advancing the science of water”

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. No part of this presentation may be copied, reproduced, or otherwise utilized without permission.




Foundation Cost Share/
Project Title Pl Organization Funds 3rd Party Total Budget
Requested Contribution

5322 Optimizing BAC Performance for Chemical Peaking in Potable Reuse Tech;;r;;gl e $175,000 $440,500 $615,500
Pilot-Scale Adsorption of PFAS in RO Concentrate from Potable Kennedy Jenks

5323 Reuse Systems Consultants $175,000 $139,266 $314,266
A New Rulebook for Effluent Organic Matter (EFOM): Redefining i of

5324 Optical Surrogates for Carbon-based Advanced Treatment (CBAT) in . oﬁ;;v; ;sétguﬁd or $169,132 $111,011 $280,143
Potable Water Reuse

5325 Headworks Reservoir Complex Direct Potable Reuse Pilot o5 Angeles Dept of  $175,000 $1,123,000  $1,298,000

ater and Power

Treatment Mitigation of the Chemical Peaking of Low Molecular Southern Nevada

5326 . . . . : 175,000 90,000 265,000
Weight Organic Contaminants in Potable Reuse Water Authority » > >
Reforming the Water Utility Business Model to Respond to and Alliance for Water

5327 - 86,500 59,005 145,505
Better Incentivize Demand Reduction Efficiency, NFP > > >

. . Rensselaer

5328 Hydrothermal Alkaline Treatment of PFAS-Contaminated Sludge Polytechnic Institute $175,000 $220,038 $395,038

5329 E:i:::;on and Management of PFAS-Enriched Solids Dewatering COM Smith $169,921 $91.326 $261,247
Development of a Novel Low-Cost Boron Doped Diamond

5330 Microfluidic Cell for Rapid Online PFAS Destruction, Detection and  Fraunhofer USA, Inc. $123,000 $41,000 $164,000
Quantification in Water

5331 ?oazzzuf:?:;::;zﬂ:;;gi::ﬁn“;embrane Fouling: A Novel Approach " ersity $175,000 $284,826  $459,826

5332 Developing Aromatic DBPs as Improved Metrics for DBP Exposure Stanford University $175,000 $67,705 $242,705

Total

$1,773,553

$2,667,677

$4,441,230
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Project Title

Sponsoring Utility

Submitting Organization

Foundation

Cost Share/3rd

Total project

Funds Requested Party Contribution budget
Breaking the Forever PFAS Cycle: Recycle Stream Treatmentto  Washington Suburban
Reduce PFAS Loading to WRRF Influent and Biosolids Sanitary Commission HEC LI s PR B PELju
Microplastics in Drinking Water Distribution Systems E“EE:er:aBng"d CIMA Canada Inc. $150,000 $252,500  $402,500
Artificial Intelligence-Based Early-Warning & Mitigation System University of North
for Harmful Algal Blooms EI I LT Carolina at Charlotte ALz PAARETE FEUTEEE
Per Capita Water Use Calculation Central Utah Water Central Utah Water $150,000 $270,000  $420,000
Conservancy District Conservancy District
Estimating PFAS Using Total Fluorine Methods in Influent and Orange County Water Orange County Water
Effluents from a Pilot-Scale Adsorption System District District FsU0T0 P P
Advancing HTL Adoption: Integrating HTL Aqueous into WRRF
Digestion Processes through Pilot Testing and Assessing Metro Vancouver Metro Vancouver $150,000 $382,025 $532,025
Associated PFAS Destruction
PFAS Removal: Comparison of GAC/Sand vs. Anthracite/Sand Passaic Valley Water Cornwell Engineering
Prior to Post-filter GAC Commission Group S0 Pl PRUL0LD
Electrochemical-Driven Partial Denitrification Anammox (ePdNA)  Los Angeles County
Process for Reverse Osmosis Concentrate (ROC) Treatment Sanitation Districts Hazen and Sawyer 250,000 »110,000 »160,000
Investigating the Effect of Operational Strategies and the Role of
Microbial Biomass for Extending the Lifetime of City of Ann Arbor City of Ann Arbor $150,000 $330,429 $480,429
Granular Activated Carbon
One PFAS: A One Water Approach to Managing PFAS Pollution Fairfax Water Fairfax Water $150,000 $529,000 $679,000
Process Intensification and Decarbonization via Carbon
Management: Pilot-scale Demonstration of the Triple A Settler South Platte Renew Tetra Tech $115,000 $373,100 S488,100
Technology in Municipal Wastewater Treatment
Practical Considerations for the Application of Phosphorus
Recovery in Biosolids Utilizing Struvite-Based Mineral Production Metro Water Recovery Black & Veatch 275,000 »328,060 >403,060
Total $1,588,980 $3,527,845  $5,116,825
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2024 Emerging Opportunities Projects

Project

Ty Title EO Funds

5207 Project 5207.Add—on: A Framework to Integrate Stormwater Capture into Water 425,000
Supply Planning

5911 P.rOJec.t 5211 Add-on: Asses-s.lng the Impact of Gasification on Fate of PFAS in $40,000
Biosolids at a Full-Scale Facility
Toward More Resilient Water Systems in the Face of Fire: Solutions to

>283 Understanding and Preventing Infrastructure Damage -lsote

5208 Project 5208 Add-on: Acid+ (Full Acid+ Process Lab Scale Testing) $25,000

5284  Exploring the Career Pathways of Diverse and Inclusive Utility Leadership $25,000
Project 5169 Add-on: Evaluating Innovative and Sustainable Treatment Options for

>169 Biosolids (Detailed LCA Framework) >40,000

5311 Artificial Intelligence (Al): Exploring Opportunities and Risks for WRF Research & $50,000
Engagement

5318 Collaborative Forum on Microplastics Research $65,000

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED.
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2024 Emerging Opportunities Projects

Project

Number

Title

EO Funds

£319 Appll-catl-on of In-Line ATP Monitoring for Distributed Water System Performance 485,000
Verification

5917 Project 5217 Add-on: Evolution and Characterization of Water Quality in Quarry 432,500
Lakes

5320 Creating a Foundational Understanding of Utility Governance Structures $65,000

5321 The Role of Generative Al (GenAl) for the Global Water Sector $50,000
Project 5212 Add-on: Devel t of a Prototype A |/Froth Capture Syst

=5 rojec F)n evelopment of a Prototype Aerosol/Froth Capture System 440,000
for PFAS Removal in WWTPs

5366 Design Guidelines for Direct-Bury Large-Diameter Butterfly Valves $150,000
Reducing Nitrification Risks Th h Voluntary Collaboration Bet Drinki

e educing Nitrification Risks rou.g oluntary Collaboration Between Drinking $100,000
Water Wholesalers and Consecutive Systems

Total $942,500

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED.
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e
Funded in 2024

Project Participating Research Project

Number Utilities LE Funding
Data Management Best Practices Philadelphia

5279 and Solutions for Water Utilities — Water HDR $80,000
Phase Il Department

. . . Passaic Valley
5980 Peer Review for 'Evaluation of PFAS Water Cornwell $35 000

Removal by Post-Filter GAC'

Commission
5263 North Hollywood Pump Statl.on LADWP Scojct Fostter $40,000
Zone 1 Pumps Surge Analysis Engineering
. N . Fiber Sense
5312 Fiber Optics Pilot Projects LADWP US $898,654

Total $1,053,654

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. Q@00 2
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Grants and Awards: Ongoing

Award Value Project
Grant or Award Title Granting Organization(s
& 1e (5) (Includes Cost Share) Number
Potable & Non-Potable Reuse California State Water Board + MWD $3.5 Million + $975,000 Multiple
Development of Sensors and Controls to Support the
Implementation of Mainstream Shortcut Nitrogen Removal (SCNR) National Philanthropic Trust $441,560 5278
Processes
EPA-Nutrients/HABs-Mainst D ificati ith Biological
BEREREY s-iviainstream Beammonification wi lologica Environmental Protection Agency $1.0 Million 5095
Phosphorus Removal
Innovative Water Technologies for Small Systems (WRF Sub) Environmental Protection Agenc >82,000 5147
& Y gency (S1 Million Total)
Unregulated Organic Chemicals in Biosolids Environmental Protection Agency $2.2 Million 5125
Viral Pathogens & Surrogates for Assessing Treatment Performance
) ! g urrog 'ng Environmental Protection Agency $1.2 Million 5126
in Reuse
Unlocking the Nationwide Potential for Water Reuse Environmental Protection Agency $3,245,999 5197
Water Resource Recovery: Integration of Data-Driven Control Department of Energy $2.2 Million 5141
$28,000
Water Resource Recovery: Transforming Aeration Energy (WRF Sub Carollo-Department of Ener 5148
E 6 By ( ) . < (S4.6 Million Total)
antifying Wastewater Sources of Antibiotic Resistance to Aquatic
Qu |.y| g. W " ) 11Ot ! quatl Environmental Protection Agency $3.6 Million 5313
and Soil Environments and Associated Human Health
. . . . : : o $40,000
Advancing Energy Efficiency in CA (WRF Sub) California Energy Commission 5150

(S4.0 Million Total)




-
2024 Paul L. Busch Award Recipient

Jeffrey McCutcheon, PhD

General Electric Professor
of Advanced Manufacturing
Department of Chemical &

Biomolecular Engineering

University of Connecticut

/ Paul L. Busch
Award
© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. ) o0 23




Research Funding Allocation

Program Percent Allocation Amount
Research Priority 60% 54,851,883
Tailored Collaboration 20% $1,617,294
Emerging Opportunities 10% $808,647
o 10%
Unsolicited (10% reserved each year; the program 5808;647
launches every other year)

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. o O0O00 2
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Water
Research 2024 Engagement Dashboard

FOUNDATION®

9 1 6 UTILITIES

50 consutrants

S95M 270 8,882 1.3B 79,333

FUNDED RESEARCH ACTIVE PROIJECTS WEBCAST VIEWS MEDIA REACH SOCIAL MEDIA
31 mANUFACTURERS FOLLOWERS

Most Visited Research Project Pages Top Visitor Countries Most Popular Topics Most Popular Webcast

1. PFAS
. Residential End Uses of Water, Version 2 (4309) 1. United States
2. Canada 2. Climate Change
2. Occurrence of PFAS Compounds in US Wastewater 3 India 3. Advanced Treatment
Treatment Plants (5031) 4. China 4. Lead & Copper
3. Developing Strategic Consumer Messaging for 5. Australia 5. Integrated Planning &
Microplastics in Drinking Water Supplies (5155) 6. United Kingdom Water Management
4. Occurrence of Legionella pneumophila In Drinking 7. G 6. Utility Management
' . . - aermany 7. Energy Optimization
Water Distribution Systems (5156) 8. France 3. Biosolids
5. Leading Water Utility Innovation (4907) 9. Philippines 9. Water Use & Efficiency
10. Netherlands 10. Resource Recovery

Greenhouse Gas Emissions in the Water Sector: Let’s Uncover

We are pleased to
the Basics! Webcast

announce the selection of

Energy recovery and

2. Residential End Uses of Water, Version 2: Executive Report saving in municipal

3. Wastewater Process Emissions Fundamentals-Part 1 of 4 wastewater treatment Dr. Kenan Ozekin as the new
Webcast engineering practices Chief Research Officer of

4, Occurrence of PFAS Compounds in US Wastewater Treatment (Nature Sustainability, The Water Research
Plants Report doi.org/10.1038/541893-024- = -

5. Guidelines for Optimizing Nutrient Removal Plant Performance 01478-5) - 1.4M Reach Foundation (WRF)
Technology Deliverable

19K Impressions



https://www.nature.com/articles/s41893-024-01478-5
https://www.nature.com/articles/s41893-024-01478-5
https://www.nature.com/articles/s41893-024-01478-5
https://www.nature.com/articles/s41893-024-01478-5
https://www.nature.com/articles/s41893-024-01478-5
https://doi.org/10.1038/s41893-024-01478-5
https://doi.org/10.1038/s41893-024-01478-5
https://doi.org/10.1038/s41893-024-01478-5
https://doi.org/10.1038/s41893-024-01478-5
https://doi.org/10.1038/s41893-024-01478-5
https://doi.org/10.1038/s41893-024-01478-5
https://doi.org/10.1038/s41893-024-01478-5
https://doi.org/10.1038/s41893-024-01478-5
https://www.linkedin.com/posts/waterresearch_we-are-pleased-to-announce-the-selection-activity-7262489476180963332-CIsa?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/waterresearch_we-are-pleased-to-announce-the-selection-activity-7262489476180963332-CIsa?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/waterresearch_we-are-pleased-to-announce-the-selection-activity-7262489476180963332-CIsa?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/waterresearch_we-are-pleased-to-announce-the-selection-activity-7262489476180963332-CIsa?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/waterresearch_we-are-pleased-to-announce-the-selection-activity-7262489476180963332-CIsa?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/waterresearch_we-are-pleased-to-announce-the-selection-activity-7262489476180963332-CIsa?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/waterresearch_we-are-pleased-to-announce-the-selection-activity-7262489476180963332-CIsa?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/waterresearch_we-are-pleased-to-announce-the-selection-activity-7262489476180963332-CIsa?utm_source=share&utm_medium=member_desktop
https://www.waterrf.org/research/projects/residential-end-uses-water-version-2
https://www.waterrf.org/research/projects/residential-end-uses-water-version-2
https://www.waterrf.org/research/projects/residential-end-uses-water-version-2
https://www.waterrf.org/research/projects/occurrence-pfas-compounds-us-wastewater-treatment-plants
https://www.waterrf.org/research/projects/occurrence-pfas-compounds-us-wastewater-treatment-plants
https://www.waterrf.org/research/projects/occurrence-pfas-compounds-us-wastewater-treatment-plants
https://www.waterrf.org/research/projects/occurrence-pfas-compounds-us-wastewater-treatment-plants
https://www.waterrf.org/research/projects/developing-strategic-consumer-messaging-microplastics-drinking-water-supplies
https://www.waterrf.org/research/projects/developing-strategic-consumer-messaging-microplastics-drinking-water-supplies
https://www.waterrf.org/research/projects/developing-strategic-consumer-messaging-microplastics-drinking-water-supplies
https://www.waterrf.org/research/projects/developing-strategic-consumer-messaging-microplastics-drinking-water-supplies
https://www.waterrf.org/research/projects/occurrence-legionella-pneumophila-drinking-water-distribution-systems
https://www.waterrf.org/research/projects/occurrence-legionella-pneumophila-drinking-water-distribution-systems
https://www.waterrf.org/research/projects/occurrence-legionella-pneumophila-drinking-water-distribution-systems
https://www.waterrf.org/research/projects/occurrence-legionella-pneumophila-drinking-water-distribution-systems
https://www.waterrf.org/research/projects/leading-water-utility-innovation
https://www.waterrf.org/research/projects/leading-water-utility-innovation
https://www.waterrf.org/research/projects/leading-water-utility-innovation
https://www.waterrf.org/resource/greenhouse-gas-emissions-water-sector-lets-uncover-basics
https://www.waterrf.org/resource/greenhouse-gas-emissions-water-sector-lets-uncover-basics
https://www.waterrf.org/resource/greenhouse-gas-emissions-water-sector-lets-uncover-basics
https://www.waterrf.org/resource/residential-end-uses-water-version-2-executive-report
https://www.waterrf.org/resource/residential-end-uses-water-version-2-executive-report
https://www.waterrf.org/resource/residential-end-uses-water-version-2-executive-report
https://www.waterrf.org/resource/wastewater-process-emissions-fundamentals-part-1-4
https://www.waterrf.org/resource/wastewater-process-emissions-fundamentals-part-1-4
https://www.waterrf.org/resource/wastewater-process-emissions-fundamentals-part-1-4
https://www.waterrf.org/resource/wastewater-process-emissions-fundamentals-part-1-4
https://www.waterrf.org/resource/occurrence-pfas-compounds-us-wastewater-treatment-plants
https://www.waterrf.org/resource/occurrence-pfas-compounds-us-wastewater-treatment-plants
https://www.waterrf.org/resource/occurrence-pfas-compounds-us-wastewater-treatment-plants
https://www.waterrf.org/resource/guidelines-optimizing-nutrient-removal-plant-performance
https://www.waterrf.org/resource/guidelines-optimizing-nutrient-removal-plant-performance

Research Deliverables Published
2024 @

BY THE
NUMBERS

|_E_| 32 Final Reports
——’$11.7M Research Investment

58 Project Updates

@ 29 Project Information Summaries

Q000 =
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Research Published in 2024

One Water Cities: Development of Guidance [} Case Studies on Water Sector Developing a New Foundational Understanding of

y y SAR—Soil Structure Interactions for Improved
Documents and Assessment Metrics Interdependencies Management of Agricultural Recycled Water Use
. : = > ,

Assessing the State of Knowledge and Impacts
of Recycled Water Irrigation on Agricultural

N NS v (B gty ¥

B, B

SRR 7

A '“%3\\\,&:@
_EA"

Optimizing OH Radical Scavenging Integratior! of High-Freq_uency Performance Data_ C.ombining Nitrite-ShunﬂAnamm?x Processes with
for Microbial and Chemical Compounds Control in || Side-Stream EBPR Process for Simultaneous and

Crops and Soils

® ® @ PROJECT 4964

Demonstrating the Effectiveness of Flushing for
Reducing the Levels of Legionella in Service
Lines and Premise Plumbing

Potential Measurement Potable Reuse Treatment Systems Sustainable Nitrogen and Phosphorus Removal

4

“

Carlsbad Desalination Inteqration D lopi : M ; Application of Finite Element Analysis in the
9 Eveloping stiategic Gonsumerimessaghg Design of Large-Diameter Buried Pressure

7

e

©® ® @ PROJECT 5033

Successful Implementation of Decentralized
Reuse and Treatment Systems

and Regional Salinity Reduction Study [ for Microplastics in Drinking Water Supplies ll Pipes-Special Cases

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED.
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One Water Cities: Development of Guidance || Case Studies on Water Sector Developing a New Foundational Understanding of
) - . SAR—Soil Structure Interactions for Improved
Documents and Assessment Metrics Interdependencies Management of Agricultural Recycled Water Use

Y
\" \

Assessing the State of Knowledge and Impacts Optimizina OH Radical Scavenain Integration of High-Frequency Performance Data
of Recycled Water Irrigation on Agricultural P . 9 ging for Microbial and Chemical Compounds Control in
Crops and Soils Potential Measurement Potable Reuse Treatment Systems

PROJECT 5194

Demonstrating the Effectiveness of Flushing for Car|sbad Desa"naﬁgn Integ ration
Reducing the Levels of Legionella in Service

. @ PROJECT 4901




Developing Strategic Consumer Messaging | Application of Finite Element Analysis in the } gccessful Implementation of Decentralized
for Microplastics in Drinking Water Supplies

— —
g
§\

% " +

- *

y |
-
e

Design of Large-Diameter Buried Pressure
Pipes-Special Cases Reuse and Treatment Systems

& o e ® ® ® PROJECT 50
. . . i & 2R A E-
Environmental Persistence and Disinfection of Investigation of Alternative Management

the Lassa Virus and SARS-CoV-2 to Protect . . Strategies to Prevent PFAS from Entering
orker and Public Safety Removal and Climate Change Adaptation [ prinking Water Supplies and Wastewater

-

SR = S Vae

: . : y S\ » 2 S S e
Advancement in Continuous Flow Densified Occurrence of Legionella pneumophila in
Sludge System Design and Operation Drinking Water Distribution Systems

& — = = paf=~ = = =

=

® @ © PROJECT 5130 o ® ® @ PROJECT 4907 |




Development of a Community-Based [ Assessment of Vulnerability of Source Impact of Haloacetic Acid MCL Revisions on
aters to Toxic Cyanobacterial Outbreaks | DBP Exposure and Health Risk Reduction
— RANE SR ot , ' J—

oy
- e {

@ ® ® PROJECT 5080
Improving BNR Control Systems and

Online Analytical Measurement
ater Treatment Plants Reliability and Accuracy

e

=N ]

\

Autonomous in situ Monitoring of Harmful J Diversifying Water Portfolios through Stormwater Capture Development of Hybrid Digital Twins
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2024 YEAR IN REVIEW
Webcasts

11,908 6,431 2,430

REGISTRATIONS LIVE VIEWERS ON-DEMAND VIEWS

8,882

WEBCAST VIEWS

MOST VIEWED WEBCASTS

»
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W

U
O

< 1,043 Views g/ 815 Views

Fundamentals of Wastewater Process Nitrous Oxide Emissions from
Greenhouse Gas Emissions Wastewater Treatment
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Methane Emissions from
Wastewater Treatment
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Water 2024 YEAR IN REVIEW
Research Webcasts

FOUNDATION®

S

1/18/24
1/30/24
5/9/24

5/16/24
5/23/24
5/28/24
6/6/24

7/18/24
8/20/24
8/29/24
9/3/24

9/19/24

2024 Unsolicited Research Program Update

Biogas Harvester Demonstration

Your Water System is Not Isolated — Interdependencies are Important

Developing Strategic Consumer Messaging for Microplastics in Drinking Water Supplies

Demonstrating the Effectiveness of Flushing for Reducing the Levels of Legionella in Service Lines and Premise Plumbing

Guidance for Using Pipe Rigs to Inform Lead and Copper Corrosion Control Treatment Decisions

Guidance for Complying with LCR Revisions for Water Systems with No- to Low Prevalence of Lead Service Lines (LSL, LSLs)

Fundamentals of Wastewater Process Greenhouse Gas Emissions - 1 of 4

Incorporating Academic Research into the Coordinated National Research Strategy for Water Reuse

Beginning vour Digital Transformation Journey

Exploring Data Science Careers in the Water Sector

Methane Emissions from Wastewater Treatment - 2 of 4
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https://youtu.be/PM5hdhxwRCc
https://youtu.be/2bJj24tcD5U
https://event.webcasts.com/starthere.jsp?ei=1667176&tp_key=c1fb6eef16
https://event.webcasts.com/starthere.jsp?ei=1667176&tp_key=c1fb6eef16
https://event.webcasts.com/starthere.jsp?ei=1667176&tp_key=c1fb6eef16
https://event.webcasts.com/starthere.jsp?ei=1655500&tp_key=070f7f5fa4
https://event.webcasts.com/starthere.jsp?ei=1667877&tp_key=082a621fa2
https://event.webcasts.com/starthere.jsp?ei=1664783&tp_key=0f06e22f9b
https://event.webcasts.com/starthere.jsp?ei=1673828&tp_key=936c6562e3
https://event.webcasts.com/starthere.jsp?ei=1673828&tp_key=936c6562e3
https://event.webcasts.com/starthere.jsp?ei=1673828&tp_key=936c6562e3
https://event.webcasts.com/starthere.jsp?ei=1675299&tp_key=291afa6193
https://event.webcasts.com/starthere.jsp?ei=1675299&tp_key=291afa6193
https://event.webcasts.com/starthere.jsp?ei=1675299&tp_key=291afa6193
https://event.webcasts.com/starthere.jsp?ei=1681103&tp_key=119b5571ca
https://event.webcasts.com/starthere.jsp?ei=1683624&tp_key=25be148643
https://event.webcasts.com/starthere.jsp?ei=1683633&tp_key=ca93ce8314
https://event.webcasts.com/starthere.jsp?ei=1678653&tp_key=75ede3979a
https://event.webcasts.com/starthere.jsp?ei=1678653&tp_key=75ede3979a
https://event.webcasts.com/starthere.jsp?ei=1678653&tp_key=75ede3979a

THE

Water 2024 YEAR IN REVIEW

O Research Webcasts

T

10/1/24 Exploring Utility Digital Transformations

10/15/24 Transforming Nutrient Removal in Water Resource Recovery Facilities (WRRFs) through Suboxic / Low DO Treatment-1 of 3

10/24/24 Occurrence of Legionella pneumophila In Drinking Water Distribution Systems

10/29/24 Establishing a Framework for Integrating Stormwater Capture into Water Supply Planning

10/31/24 Nitrous Oxide Emissions from Wastewater Treatment - 3 of 4

11/5/24 Transforming Aeration Energy in Water Resource Recovery Facilities (WRRFs) through Suboxic Nitrogen Removal: Part 2

11/19/24 Transforming Nutrient Removal in Water Resource Recovery Facilities (WRRFs) through Suboxic / Low DO Treatment: Part 3

12/3/24 Leading Water Utility Innovation

12/10/24 Surveillance of Antimicrobial Resistance Emergence in the Environment

12/12/24 Opportunities for Process Emissions Reductions - 4 of 4

12/19/24 Doing More with Less: Using Open-Source Code and Mapping Water Challenges for Water Reuse Potential
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https://event.webcasts.com/starthere.jsp?ei=1689843&tp_key=d71bc82bca
https://event.webcasts.com/starthere.jsp?ei=1690926&tp_key=c8100c2778
https://event.webcasts.com/starthere.jsp?ei=1690926&tp_key=c8100c2778
https://event.webcasts.com/starthere.jsp?ei=1690926&tp_key=c8100c2778
https://event.webcasts.com/starthere.jsp?ei=1689872&tp_key=342e94f238
https://event.webcasts.com/starthere.jsp?ei=1692270&tp_key=8040b18d9f
https://event.webcasts.com/starthere.jsp?ei=1678654&tp_key=926ad85c49
https://event.webcasts.com/starthere.jsp?ei=1678654&tp_key=926ad85c49
https://event.webcasts.com/starthere.jsp?ei=1678654&tp_key=926ad85c49
https://event.webcasts.com/starthere.jsp?ei=1693905&tp_key=d3140db887
https://event.webcasts.com/starthere.jsp?ei=1693918&tp_key=8b7a5d4cd6
https://event.webcasts.com/starthere.jsp?ei=1697103&tp_key=6e6a6d32f0
https://event.webcasts.com/starthere.jsp?ei=1696875&tp_key=2dcce07c1c
https://event.webcasts.com/starthere.jsp?ei=1678655&tp_key=931421410a
https://event.webcasts.com/starthere.jsp?ei=1678655&tp_key=931421410a
https://event.webcasts.com/starthere.jsp?ei=1678655&tp_key=931421410a
https://event.webcasts.com/starthere.jsp?ei=1699494&tp_key=19e99a4233
https://event.webcasts.com/starthere.jsp?ei=1699494&tp_key=19e99a4233
https://event.webcasts.com/starthere.jsp?ei=1699494&tp_key=19e99a4233
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s 2024 YEAR IN REVIEW
‘ ) Research Research Published

FOUNDATION®

Project Title Research
Number Investment

4969 One Water Cities: Development of Guidance Documents and Assessment Metrics $325,507

5086 Case Studies on Water Sector Interdependencies $298,392

Developing a New Foundational Understanding of SAR—Soil Structure Interactions for Improved Management of
4963 : $380,000
Agricultural Recycled Water Use

4964 Assessing the State of Knowledge and Impacts of Recycled Water Irrigation on Agricultural Crops and Soils S$152,500

5194 Optimizing OH Radical Scavenging Potential Measurement $25,000
Integration of High-Frequency Performance Data for Microbial and Chemical Compound Control in Potable Reuse

4954 $739,957
Treatment Systems
Combining Nitrite-Shunt/Anammox Processes with Side-Stream EBPR Process for Simultaneous and Sustainable

4901 ) $918,771
Nitrogen and Phosphorus Removal

5061 Carlsbad Desalination Integration and Regional Salinity Reduction Study $135,069

5033 Demor.lstratlng the Effectiveness of Flushing for Reducing the Levels of Legionella in Service Lines and Premise $526,924
Plumbing

5031 Occurrence of PFAS Compounds in US Wastewater Treatment Plants $899,693

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. Q@ 00 35


https://www.waterrf.org/research/projects/one-water-cities-development-guidance-documents-and-assessment-metrics
https://www.waterrf.org/research/projects/case-studies-water-sector-interdependencies
https://www.waterrf.org/research/projects/developing-new-foundational-understanding-sar-soil-structure-interactions
https://www.waterrf.org/research/projects/developing-new-foundational-understanding-sar-soil-structure-interactions
https://www.waterrf.org/research/projects/developing-new-foundational-understanding-sar-soil-structure-interactions
https://www.waterrf.org/research/projects/developing-new-foundational-understanding-sar-soil-structure-interactions
https://www.waterrf.org/research/projects/assessing-state-knowledge-and-impacts-recycled-water-irrigation-agricultural
https://www.waterrf.org/research/projects/optimizing-oh-radical-scavenging-potential-measurement
https://www.waterrf.org/research/projects/combining-nitrite-shuntanammox-processes-side-stream-ebpr-process-simultaneous
https://www.waterrf.org/research/projects/combining-nitrite-shuntanammox-processes-side-stream-ebpr-process-simultaneous
https://www.waterrf.org/research/projects/combining-nitrite-shuntanammox-processes-side-stream-ebpr-process-simultaneous
https://www.waterrf.org/research/projects/combining-nitrite-shuntanammox-processes-side-stream-ebpr-process-simultaneous
https://www.waterrf.org/research/projects/combining-nitrite-shuntanammox-processes-side-stream-ebpr-process-simultaneous
https://www.waterrf.org/research/projects/combining-nitrite-shuntanammox-processes-side-stream-ebpr-process-simultaneous
https://www.waterrf.org/research/projects/demonstrating-effectiveness-flushing-reducing-levels-legionella-service-lines-and
https://www.waterrf.org/research/projects/demonstrating-effectiveness-flushing-reducing-levels-legionella-service-lines-and
https://www.waterrf.org/research/projects/occurrence-pfas-compounds-us-wastewater-treatment-plants

THE

Water 2024 YEAR IN REVIEW
c Research Research Published
5091 Developing a Framework for Quantifying Energy Optimization Reporting S441,825
5085 Impact of Haloacetic Acid MCL Revisions on DBP Exposure and Health Risk Reduction S274,154
5155 Developing Strategic Consumer Messaging for Microplastics in Drinking Water Supplies $171,360
5109 Application of Finite Element Analysis in the Design of Large-Diameter Buried Pressure Pipes-Special Cases $199,670
5040 Successful Implementation of Decentralized Reuse and Treatment Systems $345,772
4965 Development of a Community-Based Lead Risk and Mitigation Model $2,371,790
5029 Environmental Persistence and Disinfection of the Lassa Virus and SARS-CoV-2 to Protect Worker and Public $295,031
Safety '
5110 Filtration Process Control for Pathogen Removal and Climate Change Adaptation $522,236
5082 Investigation of Alternative Management Strategies to Prevent PFAS from Entering Drinking Water Supplies and $793.734
Wastewater ’
5130 Advancement in Continuous Flow Densified Sludge System Design and Operation $200,000
5092 Understanding and Improving Reuse Biofilter Performance during Transition from GAC to BAC $279,803
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https://www.waterrf.org/research/projects/developing-framework-quantifying-energy-optimization-reporting
https://www.waterrf.org/research/projects/impact-haloacetic-acid-mcl-revisions-dbp-exposure-and-health-risk-reduction
https://www.waterrf.org/research/projects/impact-haloacetic-acid-mcl-revisions-dbp-exposure-and-health-risk-reduction
https://www.waterrf.org/research/projects/impact-haloacetic-acid-mcl-revisions-dbp-exposure-and-health-risk-reduction
https://www.waterrf.org/research/projects/developing-strategic-consumer-messaging-microplastics-drinking-water-supplies
https://www.waterrf.org/research/projects/application-finite-element-analysis-design-large-diameter-buried-pressure-pipes
https://www.waterrf.org/research/projects/application-finite-element-analysis-design-large-diameter-buried-pressure-pipes
https://www.waterrf.org/research/projects/application-finite-element-analysis-design-large-diameter-buried-pressure-pipes
https://www.waterrf.org/research/projects/application-finite-element-analysis-design-large-diameter-buried-pressure-pipes
https://www.waterrf.org/research/projects/application-finite-element-analysis-design-large-diameter-buried-pressure-pipes
https://www.waterrf.org/research/projects/successful-implementation-decentralized-reuse-and-treatment-systems
https://www.waterrf.org/research/projects/development-community-based-lead-risk-and-mitigation-model
https://www.waterrf.org/research/projects/development-community-based-lead-risk-and-mitigation-model
https://www.waterrf.org/research/projects/development-community-based-lead-risk-and-mitigation-model
https://www.waterrf.org/research/projects/environmental-persistence-and-disinfection-lassa-virus-and-sars-cov-2-protect
https://www.waterrf.org/research/projects/environmental-persistence-and-disinfection-lassa-virus-and-sars-cov-2-protect
https://www.waterrf.org/research/projects/environmental-persistence-and-disinfection-lassa-virus-and-sars-cov-2-protect
https://www.waterrf.org/research/projects/environmental-persistence-and-disinfection-lassa-virus-and-sars-cov-2-protect
https://www.waterrf.org/research/projects/environmental-persistence-and-disinfection-lassa-virus-and-sars-cov-2-protect
https://www.waterrf.org/research/projects/environmental-persistence-and-disinfection-lassa-virus-and-sars-cov-2-protect
https://www.waterrf.org/research/projects/filtration-process-control-pathogen-removal-and-climate-change-adaptation
https://www.waterrf.org/research/projects/investigation-alternative-management-strategies-prevent-pfas-entering-drinking
https://www.waterrf.org/research/projects/investigation-alternative-management-strategies-prevent-pfas-entering-drinking
https://www.waterrf.org/research/projects/advancement-continuous-flow-densified-sludge-system-design-and-operation
https://www.waterrf.org/research/projects/understanding-and-improving-reuse-biofilter-performance-during-transition-gac-bac

&

Water 2024 YEAR IN REVIEW
Research Research Published

FOUNDATION®

Project Title Research
Number Investment

4907

5156

5180

5080

5087

5154
5106
5236
5121
5040
4813

Leading Water Utility Innovation $1,159,980
Occurrence of Legionella pneumophila In Drinking Water Distribution Systems $463,381
Incorporating Equity and Social Dimension into Community Climate Adaptation Planning and Watershed N/A
Management — Interim Deliverable
Assessment of Vulnerability of Source Waters to Toxic Cyanobacterial Outbreaks S492,764
Implementation of Innovative Biological Nutrient Removal Processes through Improvement of Control Systems

: : L .. $303,939
and Online Analytical Measurement Reliability and Accuracy
Autonomous in situ Monitoring of Harmful Algal Blooms $308,143
Concept of Operations (CONOPS) Plan for Water Distribution System Testing and Recovery — Interim Deliverable N/A
Diversifying Water Portfolios through Stormwater Capture and Use: Contributing to a Water Resilient Future $23,000
Development of Hybrid Digital Twins for Predictive Nutrient Control $666,135
Successful Implementation of Decentralized Reuse and Treatment Systems (project paper/fact sheet) N/A
Critical Evaluation and Assessment of Health and Environmental Risks from Antibiotic Resistance in Reuse and $443 314

Wastewater

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. o o0 37


https://www.waterrf.org/research/projects/leading-water-utility-innovation
https://www.waterrf.org/research/projects/occurrence-legionella-pneumophila-drinking-water-distribution-systems
https://www.waterrf.org/research/projects/incorporating-equity-and-social-dimension-community-climate-adaptation-planning
https://www.waterrf.org/research/projects/incorporating-equity-and-social-dimension-community-climate-adaptation-planning
https://www.waterrf.org/research/projects/incorporating-equity-and-social-dimension-community-climate-adaptation-planning
https://www.waterrf.org/research/projects/incorporating-equity-and-social-dimension-community-climate-adaptation-planning
https://www.waterrf.org/research/projects/assessment-vulnerability-source-waters-toxic-cyanobacterial-outbreaks
https://www.waterrf.org/research/projects/implementation-innovative-biological-nutrient-removal-processes-through
https://www.waterrf.org/research/projects/implementation-innovative-biological-nutrient-removal-processes-through
https://www.waterrf.org/research/projects/autonomous-situ-monitoring-harmful-algal-blooms
https://www.waterrf.org/resource/concept-operations-conops-plan-water-distribution-system-testing-and-recovery
https://www.waterrf.org/resource/concept-operations-conops-plan-water-distribution-system-testing-and-recovery
https://www.waterrf.org/resource/concept-operations-conops-plan-water-distribution-system-testing-and-recovery
https://www.waterrf.org/research/projects/diversifying-water-portfolios-through-stormwater-capture-and-use-contributing
https://www.waterrf.org/research/projects/development-hybrid-digital-twins-predictive-nutrient-control
https://www.waterrf.org/resource/successful-implementation-onsite-and-distributed-water-reuse-systems
https://www.waterrf.org/research/projects/critical-evaluation-and-assessment-health-and-environmental-risks-antibiotic
https://www.waterrf.org/research/projects/critical-evaluation-and-assessment-health-and-environmental-risks-antibiotic

Water 2024 YEAR IN REVIEW
Dt Media Reach

FOUNDATION®

1.3B 1,400 25 79,333

ARTICLE VIEWS WRF WRF APPEARANCES COUNTRIES WRF WAS SOCIAL MEDIA
APPEARED IN IN ARTICLES MENTIONED IN ARTICLES FOLLOWERS

Most Popular Key Phrases in Articles WRF Was Mentioned Article Mention with Highest Reach

industry service and leadership past chairman

leading research organization

water

data water sector

related utility services  provider of water

water and wastewater system professional services provider
Engineering Practices (Nature Sustainability)
doi.org/10.1038/541893-024-01478-5
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Cheryl Norton’s Lasting Journey with WRF and the Water Sector

_ - 6 “WRF became a huge resource

for me to learn about what was
happening in the industry, what
the challenges were, and what
people were doing to address
those challenges.”

T : | - Cheryl Norton
Learning Something New )
WRF Board Member
EVQ ry D ay Chief Operations Officer and Executive

Vice President of American Water

Read Full Story

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. Q@ 00 3


https://www.waterrf.org/news/interview-cheryl-norton

Gary Burlingame Reminisces on Learning and Growing Alongside WRF

“It was a real growth
experience for me—taking me
out of my laboratory in
Philadelphia, taking me out of
the city of Philadelphia, and
letting me hear and see what’s
happening all around the

It's More Than Just world.”
the Resea rCh - Gary Burlingame

Read Full Story

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. Q@ 00 4


https://www.waterrf.org/news/interview-gary-burlingame

Holistic Flood Management Under Climate Impacts

6 “A holistic approach to flood
mitigation planning and
modeling is needed to balance
competing management
objectives while minimizing
system vulnerabilities.”

- Harry Zhang, PhD, PE
WRF Research Principal

Read Full Story

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. o 00 2


https://www.waterrf.org/news/holistic-flood-management-under-climate-impacts

It Started in a Washtub

6 “I certainly did not do it
alone...It took a team. A team

that | am extremely proud of,
especially the students that
worked on it.”

- Eric Dole

Advancing Desalination of Cooling Tower
Blowdown

Read Full Story

© 2025 The Water Research Foundation. ALL RIGHTS RESERVED. o o0


https://www.waterrf.org/news/it-started-washtub
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