
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-3201-3 

International Water Conference 
(IWC 2025) 

Orlando, Florida, USA 
9-13 November 2025 

Volume 1 of 2 

 
 

 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2025) by the Engineers Society of Western Pennsylvania 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2026) 

  

For permission requests, please contact the Engineers Society of Western Pennsylvania 

at the address below. 

  

Engineers Society of Western Pennsylvania 

Pittsburgh Engineers Building 

337 Fourth Avenue 

Pittsburgh, Pennsylvania 15222 

 

 

Phone (412) 261-0710 

Fax: (412) 261-1606 

 

eswp@eswp.com 

 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 

mailto:assctadmin@ozemail.com.au


TABLE OF CONTENTS 

 

VOLUME 1 

M1: INNOVATIONS IN CLEAN WATER: TECH, INVESTMENT, AND FIELD SOLUTIONS 

IWC 25-01: Dynamic Single-Stage RO: A Game-Changer for High-Recovery PFAS Removal in 

Drinking Water Treatment .................................................................................................................................... 1 

Daniella Mosqueda, Jenn Watt, Nick Heiner, Mike Boyd, Andrew Culton 

IWC 25-02: Leveraging a Regional Water Study to Support Industry and Promote Utility 

Partnerships ........................................................................................................................................................ 25 

Chad Roby 

IWC 25-03: Evaluating UV and Hypochlorite Disinfection for Produce Washing ............................................ 39 

Bryan Nielsen, Thomas Igou, Priyal Panchal 

M2: MEDIA BASED REMOVAL OF TRACE CONTAMINANTS 

IWC 25-04: Trace Contaminant Removal by Ion Exchange Resin: The Importance of a Complete 

Water Analysis for Modeling .............................................................................................................................. 60 

Kaitlyn Clark 

IWC 25-05: Regenerable Activated Alumina and Hybrid Ion Exchange Resins for the Removal of 

Fluoride, Silica, and Arsenate from High-TDS Sodium Chloride Brines ........................................................... 71 

Larry Gottlieb, Mark Babijaev 

IWC 25-06: Silica and Phosphate Removal with a Granular Iron Oxide Media .............................................. 100 

Zhendong Liu, Firuza Mir, Stefan Hilger, Dirk Steinhilber, Stefan  Neufeind 

M3: DECARBONIZATION: OVERCOMING WATER CHALLENGES FOR A SUSTAINABLE 

FUTURE 

IWC 25-07: Sustainable Wastewater Treatment in Carbon Capture Facilities: Evaluating Ammonia 

Control Technologies ......................................................................................................................................... 115 

Bryan Hansen, Ali Feroz Khan 

IWC 25-08: Reevaluating Cooling System Design: Implications of Hybrid Cooling on Carbon 

Capture ............................................................................................................................................................. 140 

Matthew Porcelli, Andrew Erickson 

IWC 25-09: Green Hydrogen: Estimating the Levelized Cost of Water Treatment for Three 

Feedwater Sources Using PEM/AEM Electrolyzers ........................................................................................ 169 

Sean Lowe, Jake Lam, And Hudson Nash 

M4: OARO: THE NEXT FRONTIER IN BRINE CONCENTRATION 

IWC 25-10: Case Study: Implementation of an NF System at a Chloralkali Facility – Brine 

Purification, Reuse, & Minimizing Liquid Discharge ...................................................................................... 186 

Xiaofei Huang, Myles Davis, Kirk Lai, Frank Miller 



IWC 25-11: Optimization of Osmotically Assisted RO for High Brine Concentration .................................... 202 

Neil Moe, Joshua Dewanaga 

IWC 25-12: Cost-Effective Brine Management and Reuse Enabled by Breakthrough Membrane 

Technologies ..................................................................................................................................................... 217 

Zubair Tippu, Gradiant, Ghala, Siva Kota 

IWC 25M4R: UHPRO and BCM Membrane Studies Treating Brine Stream in Chemical 

Manufacturing Processes .................................................................................................................................. 229 

Xiaofei Huang, Manikandan Vasudevan, Satoru Ishihara 

M5: THE FUTURE OF MEMBRANES IS NOW 

IWC 25-13: Beyond the Mesh: 3D-Printed Feed Channels and the Future of Reverse Osmosis ..................... 245 

Kevin Roderick, Cj Kurth 

IWC 25-14: Enhancing HERO Performance & Operation in a ZLD Combined Cycle Gas Plant 

with a Turnkey Installation of Flow Reversal RO ............................................................................................ 262 

Sapir Regev, Max Finder 

IWC 25-15: Fouling-Resistant Zwitterionic Reverse Osmosis Membranes Enable Stable Treatment 

and Enhanced Recovery of Sugar Refinery Wastewater .................................................................................. 280 

Andrew Hunt, Umang Yagnik, Dattaraj Mahale 

IWC 25-16: Redefining Silica Limits: An Innovative Approach to Scaling Control in High-

Recovery RO/NF .............................................................................................................................................. 298 

Beatriz Colacioppo, Marisa Rachek, Joshua Utter, Melissa Fernandes, Mo Malki, Christian 

Ward 

M6: WASTEWATERS – MAKING MEMBRANE SYSTEMS WORK EVEN HARDER 

IWC 25-17: Industrial Wastewater Treatment with Lime/ Soda Ash Softening Coupled with Cross 

Flow Ultrafiltration as a Pretreatment for Reverse Osmosis ............................................................................ 319 

Ivan Zhu, Justin Higgs, Hari Gupta, David Berger, Kylie Henline, Xylem 

IWC 25-18: Advancing Industrial Water and Wastewater Treatment with Ultrafiltration Membranes 

Designed for Reduced Pretreatment ................................................................................................................. 344 

Jinwen Wang, Jeff Koehler, Jianbo Wen 

IWC 25-19: Optimizing High-Load Food & Beverage Wastewater Treatment with Anaerobic 

Membrane Bioreactor (AnMBR) Technology .................................................................................................. 374 

John Dineen, Jeff Vanvoorhis, Annie Weidert 

M7: INNOVATIONS IN ENERGY-EFFICIENT WATER RECOVERY AND BIOENERGY 

SOLUTIONS 

IWC 25-21: Advances in Utility Scale Biomethane ......................................................................................... 393 

Andrew Hodgkinson, Worley Consulting, Clifton Hill, Jeff Zimmer 

IWC 25-22: Europe Leading the Way to Reduce Energy Use in Water Reuse and Brackish 

Desalination Projects: A Tale of Two Plants ..................................................................................................... 422 

David Kim-Hak, Eric Kadaj 



IWC 25-23: Innovative Brewery Waste Management: Integrating Advanced Anaerobic Digestion 

(AAD) and Anaerobic Membrane Bioreactor (AnMBR) Technologies ........................................................... 434 

Aryan Alidadi, Dawn Lane, Lianna Major, Brian Arntsen, Youngseck Hong, Wajahat Syed 

IWC 25-24: Water Reclamation with Reverse Osmosis – Staging and Energy Recovery ................................ 453 

Richard Stover, Erik Desormeaux 

M8: BEYOND THE BARREL: SUSTAINABLE SOLUTIONS FOR PRODUCED WATER 

MANAGEMENT 

IWC 25-25: Capabilities of In-Situ Generated Stannous/Tin Oxide as a Germicidal Means for 

Produced Water Treatment ............................................................................................................................... 472 

L. Keith McLeroy, Vladimir Dozortsev 

IWC 25-26: New Inhibitors for Silicate Scale Control in Once Through Steam Generation Systems ............. 486 

Kaylie Young, Ulysses Soto, Marlon Norona, Ron Maltman, Corbin Ralph 

IWC 25-27: Revolutionizing Industrial Wastewater Management: Successful Pilot of a Low-Energy 

Solvent-Based Desalination Technology .......................................................................................................... 514 

Michael Grossman, Richard Brunton 

IWC 25-28: Innovative Venturi-Based Gas Stripping and Destruction for Produced Water 

Treatment .......................................................................................................................................................... 531 

Denney Eames, Kurt Hansen, Patrick Ryan, William Kohl 

IWC 25-M8R: Reclamation of Produced Water – Process and Financial Constraints of a Minimally 

Used Resource .................................................................................................................................................. 551 

Daniel Wilson, Charles Statler 

T1: HIGH-PERFORMANCE MEMBRANES: REAL RESULTS, REAL SAVINGS 

IWC 25-29: Development of New UF Membrane with Fine Pores for Wastewater Reuse .............................. 562 

Susan Guibert, Toray Membrane Usa, Shun Shimura 

IWC 25-30: Water Positive: Optimizing Membrane Performance to Restore More, Deplete Less .................. 577 

Mohannad (Mo) Malki 

IWC 25-31: Evaporation Pond Sizing Considerations and Reuse Optimization .............................................. 592 

Bryan Hansen, Thomas Hope 

IWC 25-32: Micropollutant Reduction and Wastewater Reuse Via MBR ........................................................ 615 

Matthew Rutherford, Maximilian Werner, Sreenath Kariveti 

T2: PFAS REMOVAL AND COST IMPLICATIONS WITH ADSORPTION AND MEMBRANE 

PROCESSES 

IWC 25-33: Navigating the PFAS Puzzle: Strategic Assessment and Prioritization for Stormwater ............... 635 

Andrea Collier, Heather Lau 

IWC 25-34: 2025 Update on PFAS Rejection by NF and RO .......................................................................... 653 

Wayne Bates, David Shin, Yuha Okazaki, Kirk Lai 

IWC 25-35: PFAS Treatment Total Cost of Ownership (10-Year and 25-Year) Study ..................................... 668 

Chris Scott, Elaine Towe 



IWC 25-36: Removal of Per-/Poly-Fluoroalkyl Substances (PFAS) from Landfill Leachate Using 

Membrane Technology – a Pilot Study ............................................................................................................. 693 

Mingchen Wu, Kam Broxton 

T3: REFINERY WATER AND WASTEWATER 

IWC 25-37: Triumph in Steam Quality: Refinery’s Success Through Strategic Boiler Feed Water 

Optimization ..................................................................................................................................................... 719 

Ashton Needham 

IWC 25-38: Wastewater Treatment for a Petrochemical Facility: Techno-Economic Evaluation for 

Partial Treatment Vs Full Treatment and Reuse ............................................................................................... 738 

Luis Suarez, Sean Lowe 

VOLUME 2 

IWC 25-39: Managing Ammonia Spikes in Industrial Wastewater Treatment: The Impact of 

Amines on Nitrification and Recovery ............................................................................................................. 753 

Everett Gill, Jeff Allen 

IWC 25-40: Cost Effective Methods for Refinery Wastewater Tank Treatment Through Chlorine 

Dioxide ............................................................................................................................................................. 771 

Sankaran Murugesan, Stephen Garza, Michael Carpenter 

T4: MLD/ZLD: GOOD TO THE LAST DROP! 

IWC 25-41: MLD Vs ZLD Strategies – Which One Should You Choose? ...................................................... 792 

Walter Kozlowski, Patrick Regan 

IWC 25-42: Upstream Treatment Strategies for ZLD Processes ...................................................................... 813 

Brian Lowes, Kyle Brunn 

IWC 25-43: Zero Liquid Discharge Using Thermal Evaporation for Water Recovery and Waste 

Minimization – a Produced Water Management Case Story ............................................................................ 831 

Kristian Lindell 

IWC 25-44: Achieving MLD in Reverse Osmosis (RO) Reject Treatment Using Electro-Ceramic 

Desalination (ECD) .......................................................................................................................................... 849 

Unnati Rao, Mike Botros, Roland George, Greg Newbloom, Joshua Summers 

T5: HYDRO HARMONY RECLAIMED – TACKLING THE CHALLENGES OF RECLAIMED 

WATER 

IWC 25-45: Opportunities for Sustainable Water Recycle and Reuse in a Large Industrial Facility ............... 872 

Aaron Soleski, Ryan Upshall 

IWC 25-46: Optimizing Water Recycle and Reuse at a Public Transportation Service Facility ...................... 888 

Hamid Amini, Padam Neupane 

IWC 25-47: Navigating the Challenges in Automotive Water Systems ........................................................... 899 

Rick Lancaster, Max Brefeld 



IWC 25-48: Reverse Osmosis System and Water Reuse in Steel Manufacturing ............................................ 920 

Tom Horn 

T6: TAKING THE WASTE OUT OF WASTEWATER.  NOVEL TREATMENT APPROACHES 

IWC 25-49: Anatomy of an Industrial Direct Discharge WWTP Toxic Shock Incident .................................. 934 

William Celenza, Sean O’Mara, Vica Otrubina 

IWC 25-50: Investigating Removal Options for Tightening Sulfate Discharge Limits .................................... 954 

Houston Flippin, Melanie Blake, Samantha Albert, Krystal Perez, Rebecca Maco 

IWC 25-51: Cost Effective Capacity Increase – Wastewater Treatment Intensification with a 

Hybrid, Mobile Biofilm Technology ................................................................................................................ 974 

Graig Rosenberger 

IWC 25-52: Finding Permitting Solutions to Engineering Problems: A Case for Regulatory Mixing 

Zones and Anti-Backsliding Exemptions ......................................................................................................... 994 

Monique Latalladi 

T7: RARE EARTH ELEMENTS: INNOVATIVE RECOVERY AND PROCESSING 

TECHNOLOGIES FOR A SUSTAINABLE FUTURE 

IWC 25-53: Rare Earth Metals Recovery – Maturing Technologies .............................................................. 1016 

George Brainbridge, Brad Buecker 

IWC 25-54: Ready-To-Ship Dewatering Cell for Rare Earth Element Enriched AMD Precipitate ............... 1027 

Iuri Santos, Zachary Houde, Hunter Vance, John Quaranta, Nathan Depriest 

IWC 25-55: Lithium Recovery from Brine Stream: Introducing a Novel Reverse Osmosis 

Membrane to Achieve an Ultra-High Lithium Concentration ........................................................................ 1047 

Tirtha Chatterjee, Denise Haukkala, Brittany Fisher, Caleb Funk, Guillem Gilabert-Oriol, 

Megan Low,  Derek Mandel 

IWC 25-56: DLE Eluate Conditioning and Concentration Optimization: A Case Study ............................... 1066 

Haira Balaggan, Mahesh Bhadane, Arun Mittal 

T8: THE COOLER SIDE OF COOLING – TOWER ADVANCED WATER TREATMENT 

IWC 25-57: Novel Cooling Water Treatment Program Provides Significant Water Savings and 

Operational Improvements ............................................................................................................................. 1086 

Bachan Ramharack, Davi Pires Richetti 

IWC 25-58: Considerations for Fouling Mitigation in Cooling Water Systems: A Methodology for 

Increasing Operational Efficiency ................................................................................................................... 1104 

Haley White, Horace “quint” Gordon V, Michele Funk, Bechtel, Reston 

IWC 25-59: Demystifying and Recognition of Direct and Indirect MIC Mechanisms and 

Contribution to Localized Corrosion in Water Systems .................................................................................. 1129 

Edward Beardwood 

IWC 25-60: Non-Phosphorus Cooling Tower Treatment Improving Heat Transfer and Reducing 

Environmental Impact at Gulf Coast Refinery ................................................................................................ 1176 

Dan Harbs, Johnny Dorminey 



W1: PFAS MANAGEMENT – REMOVAL AND DESTRUCTION APPROACHES 

IWC 25-61: In-Situ Generated Ferrate as a Treatment Reagent for PFAS-Contaminated Landfill RO 

Leachate .......................................................................................................................................................... 1195 

Keith McLeroy, Vladimir Dozortsev 

IWC 25-62: Relevance of AOF in PFAS Management – Challenges and Lessons Learned from an 

Applied Testing Laboratory Perspective ......................................................................................................... 1209 

Devesh Mittal 

IWC 25-63: Cutting the Chain: Innovation to Destroy PFAS in Sludge Dewatering Filtrate at the 

City of Tacoma Central Wastewater Treatment Plant ..................................................................................... 1228 

Somnath Mukherjee, Brian Pinkard, Calvin Rhodes, Dennis Raison, Joshua Arvin, Juliet 

Veskova, Teresa Peterson, Monica Herbert,  Tiffany Ryan, Erika Houtz, Lottie Franck, Randal 

Marks, Emese Hadnagy, Joel Baker, Ansaf Karim 

IWC 25-64: Electrochemical Approaches for PFAS Removal and Destruction ............................................. 1248 

Thomas Igou, Dora Chiang, Qingguo (Jack) Huang 

IWC 25-W1R: Ultra-High Temperature Plasma Synthesis Reforming System for PFAS Destruction 

in Biosolids and Other Waste Streams ............................................................................................................ 1267 

Benard Tabu, Peter Kong, Brandon Davis, Kilian Campbell, Matthew Schroeder, Jim 

Henderson 

W2: MODELING FOR TODAY’S WATER TREATMENT CHALLENGES 

IWC 25-65: Thermodynamic Modeling of Water Softening for Direct Lithium Extraction: 

Predictive Insights and Process Optimization ................................................................................................ 1279 

Leslie Miller, Mallory McKaskill, Hikaru Yakushiji 

IWC 25-66: Modeling Cyclical Water Balances with Ion-Association Chemistry Tools ............................... 1299 

Thomas Hope, Maaz Ahmad 

IWC 25-67: Navigating Industrial Wastewater: Process Mapping for Reuse and Optimization .................... 1316 

Shannon Brown, Soraya Laghmari-Bouzidi 

IWC 25-68: Predicting and Achieving Optimal Recovery in Dynamic RO Systems ..................................... 1339 

Samantha Fowler, Sara Pietsch, Matt James 

IWC 25-W2: From Complex Chemistry to a Digital Twin: Unlocking Real-Time Cooling Tower 

Insights for Smarter Operations ...................................................................................................................... 1360 

Mallory McCaskill  

W3: POWER WASTEWATER 

IWC 25-69: Combustion Residual Leachate and Groundwater Treatment Systems Options ......................... 1376 

Dallas Torgersen 

IWC 25-70: Bench-Scale Investigation of Dissolved Metals Removal from CCR Leachate 

Contaminated Groundwater Using Iron-Based Media in a Permeable Reactive Barrier ................................ 1395 

Krystina Mair, Kathryn Falk, Bruce Weilinga, Cody Johnson 



IWC 25-71: Achieving FGD ZLD by Softening and Evaporation/Crystallization in a Cooling 

Tower System ................................................................................................................................................. 1420 

Thomas Higgins, Kevin Say 

IWC 25-72: Dynamic Micro-Granular Adsorptive Filtration (DmGAF): A Fouling-Resistant, Low-

Cost Pretreatment for Zero Liquid Discharge in FGD Wastewater ................................................................ 1449 

Jinjian Wu, Nathan Cai, Mark Benjamin 

W4: SUSTAINABLE WATER AND ENERGY STRATEGIES FOR HIGH-TECH INDUSTRIES 

IWC 25-73: Comparing Energy Efficiency, Water Usage, and Economics of Data Center Cooling 

Options Including Zero Liquid Discharge ...................................................................................................... 1470 

Benjamin Sparrow, Ziyi Fang 

IWC 25-74: Alternative Feed Sources for Direct Evaporative Cooling Systems ........................................... 1488 

Anthony Zamarro, Audrey Karl 

IWC 25-75: Exploring a Semiconductor Reclaim Wastewater Treatment Plant Operational 

Optimization ................................................................................................................................................... 1506 

Sessouh Akowanou 

Author Index 

 




