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COOLING WATER CHEMISTRY INNOVATIONS SUPPORT ENVIRONMENTAL 
NEEDS: NEW GREEN CHEMICALS, NEW NON-P TREATMENT, AND INNOVATIVE 
YELLOW METAL TREATMENT TECHNOLOGY IN CONTAMINATED WATER REUSE

IWC 18-01: State of Art of Natural Inhibitors of Calcium Carbonate Scaling: Last 
Developments...1
Olivier Horner and Hélène Cheap-Charpentier, EPF, EPF – Graduate School of 

Engineering, Sceaux, France; Jean Ledion, AMVALOR, Paris, France; Hubert Perrot, 

LISE – CNRS/Sorbonne University, Paris, France

Discusser: David Fulmer, Athlon, A Halliburton Service, Houston, TX

IWC 18-02: New No P Scale Inhibitor for Inhibiting Scale under Highly Demanding 
Conditions Such as Sea Water cooling and Thermal Desalination...23
Jasbir Gill, Ph.D. and Matt Chudomel, Ph.D., Nalco Water, Naperville, IL; Santanu 

Banerjee, Ph.D., Nalco Water India Limited, Pune, Maharashtra, India; Sairam 

Sudhakaran, Nalco Champion MEA, Thuwal, Kingdom of Saudi Arabia

Discusser: Michael Bluemle, Ph.D., Solenis LLC, Wilmington, DE

IWC 18-03: Corrosion Inhibition with Azoles in a Cooling Water System with Chloramine 
Contamination...46
Maria Nydia Lynch, Ph.D., Solenis, LLC, Wilmington, DE; Jo Anna Ordonez, Solenis, 

LLC, Kyle TX

Discusser: Prasad Kalakodimi, Ph.D., ChemTreat, Glen Allen, VA

IWC 18-��������	
��
: Getting to the Source of Cooling Water Treatment...70
Krystal Perez, P.E., Jacobs, Bellevue, WA; Thomas Higgins, Jacobs, Jacksonville, FL; Jim 

Lozier, Jacobs, Phoenix, AZ; Mary McCloud, Jacobs, Fort Lauderdale, FL; Ken Martins, 

Jacobs, Santa Ana, CA

WATER PROJECTS: DELIVERING A SUCCESS

IWC 18-04: Project Considerations for Successful Execution of Water and Wastewater 
Treatment Facilities...84

Joseph Guida and Americus Mitchell, Fluor Corp, Sugar Land, TX

Discusser: John Van Gehuchten, P.E., McKim & Creed, Sewickley, PA

IWC 18-05: Utilizing Progressive Design-Build to Efficiently Complete Projects in the 
Upstream Oil & Gas Sector...102

Russell Huffmyer, McKim & Creed, Sewickley, PA

Discusser: Sam Fackrell, Bowen Engineering Corporation, Glen Burnie, MD

IWC 18-06: With the Chemistry Set, What’s Next? A Case Study�to Deliver a Fast-
Tracked EPC Industrial Wastewater Project...117

Michael Soller, P.E., CPC, DBIA, Josh Thomas, P.E., and Ben Klick, E.I., Bowen 

Engineering Corporation, Indianapolis, IN

Discusser: Ron Ruocco, P.E., Civil & Environmental Consultants, Inc., Charlotte, NC



REVERSE OSMOSIS: THE APPLICATION OF A VERY IMPORTANT TOOL

IWC 18-07: Reverse Osmosis vs Nanofiltration: Using Membrane Selectivity for Process 
Advantage...139

John Peichel, Suez Water Technologies & Solutions, Minnetonka,

MN

Discusser: Holly Churman, P.E., GHD, Houston, TX

IWC 18-08: The Practical Application of Ion Association- Speciation Models to Mineral 
Scale Formation and Control in High Ionic Strength Membrane Systems...162

Robert J. Ferguson, French Creek Software, Inc., Valley Forge, PA; Kaylie L. Young, 

Ph.D., and William Glover, Ph.D., Dow Oil, Gas & Mining R&D, Houston, TX

Discusser: Rasika Nimkar, OLI Systems, Inc., Cedar Knolls, NJ

IWC 18-09: A Case Study of Industrial Water Reuse and ZLD – 4 Years of Operation and 
Lessons Learned...198

Ed Greenwood, P.Eng., BCEE and Bill Malyk, P.Eng., BCEE, wood., Cambridge, ON, 

Canada

Discusser: Kurt Blohm, Veolia Water Technologies, Moon Township, PA

NITTY GRITTY DETAILS OF FGD WASTEWATER TREATMENT

IWC 18-10: Plant-Scale Mass Balance to Determine the Effect of Flue Gas Additives on 
Trace Metals in FGD Wastewater and Solids...222

Jonathan Allen and Christopher Ferens-Foulet, Allen Analytics LLC, Tucson, AZ; Chethan 

Acharya, Southern Company Services, Birmingham, AL

Discusser: Nelson Fonseca, Suez Water Technologies & Solutions, Oakville, ON, Canada

IWC 18-11: Investigation of Constituent Volatility in Thermal Treatment of Flue Gas 
Desulfurization Wastewater...245

Jeffery Preece and Trent Rogers, Electric Power Research Institute, Charlotte, NC; 

Anthony (A.J.) Gerbino, Ph.D., OLI Systems, Inc., Cedar Knolls, NJ

Discusser: Krystal Perez, P.E., Jacobs, Bellevue, WA

IWC 18-12: Unforeseen Consequences of Cycling-Up Flue Gas Desulfurization (FGD) 
Scrubber Water...271

Frank Sassaman, Jr. and Kylie Henline, Evoqua Water Technologies, Warrendale, PA; 

Charles McCloskey, Evoqua Water Technologies, Schaumburg, IL

Discusser: William Kennedy, P.E., Duke Energy, Charlotte, NC



BOILER WATER CONTAMINANTS AND THEIR EFFECT ON BOILER SYSTEM 
OPERATIONS

IWC 18-13: How Do the Users of Ultrapure Water differ and What Drives Treatment 
Decisions?...294

Mike Henley, MD Henley & Associates, Denver, CO

Discusser: Eric Kangas, Nalco Water, Naperville, IL

IWC 18-14: Flow-Accelerated Corrosion- What Is It and What to Do About It...327
Dennis McBride and Phil Walker, Burns & McDonnell, Kansas City, MO

Discusser: James Robinson, Suez Water Technologies & Solutions, Trevose, PA

IWC 18-15: Case Study: Monitoring and Controlling Corrosion Using On-Line Chloride 
and Sulfate Measurement...345

Burt FitzHugh, Tennessee Valley Authority, Drakesboro, KY

Discusser: Randy Turner, Swan Analytical, Wheeling, IL

IWC 18-16: Boiler Silica Excursion Results in Production Loss & Potential Plant 
Shutdowns at an Ammonia Production Site...365

Ray Titsing, BSc., BEd., Suez Water Technologies & Solutions, Oakville, ON, Canada

Discusser: Ivan Morales, Integrated Sustainability, Houston, TX

SUSTAINABILITY IN WATER TREATMENT DESIGN – NOT JUST A 
DIFFERENTIATOR, BUT THE FUTURE FOR GAINING A COMPETITIVE EDGE

IWC 18-17: Grey Water for Cooling Water Makeup: Mission Impossible...388
Brad Buecker and Ray Post, P.E., ChemTreat, Richmond, VA

Discusser: John Van Gehuchten, P.E., McKim & Creed, Sewickley, PA

IWC 18-18: Sustainable Alternatives to Power Plant Make-up Water: Using Treated 
Municipal Wastewater.....408

Bridget Finnegan and Michael Pudvay, P.E., Veolia Water Technologies, Inc., Pittsburgh, 

PA; John He, P.E., Veolia Water Technologies, Inc., Cary, NC; Lucas Davis, P.E., Kiewit

Engineering Group, Inc., Lenexa, KS

Discusser: Shih-Hsiang Chien, Solenis LLC, Wilmington, DE

IWC 18-19: Innovations in Water Treatments Employing Filming Amine Technology...428
Mary Wolter Glass, Mexel USA, LLC, Arlington, VA

Discusser: Charles Kuhfeldt, CauseWay Water Consulting, Taylor Lake Village, TX

IWC 18-20: Process Changes to Coal Fired Power Plant Gypsum Dewatering in a Postage 
Stamp...454

Julia Mercer, EIT, HDR, Pittsburgh, PA

Discusser: Venkata Sunil Kumar Sajja, Fluor, SugarLand, TX



TRACE CONTAMINANTS: DETECTION, REMOVAL AND RECOVERY

IWC 18-21: Radium Removal from Potable Water Supplies...471
Peter Meyers, ResinTech Inc., West Berlin, NJ and Frank DeSilva, ResinTech Inc., 

Gardena, CA

Discusser: Douglas Kellogg, Evoqua Water Technologies, Rockford, IL

IWC 18-22: Water Treatment Residuals Management for Uranium Removal Using Ion 
Exchange Media Re-certification and Reuse in Potable Water Systems...489

James Arnold, P.E. and Duane Bollig, Water Remediation Technology LLC, Arvada, CO

Discusser: Frank Johns, Tetra Tech, Inc., Highlands Ranch, CO

IWC 18-23: Compliance with Selenium Aquatic Life Criterion and the Importance of 
Speciation for Treatment Selection and Monitoring...505

Ben Wozniak, Jamie Fox, and Russ Gerads, Brooks Applied Labs, LLC, Bothell, WA

Discusser: Brandon Kern, Dow DuPont, Midland, MI

IWC 18-24: Real-time, Continuous & Accurate Selenium Data Ensures a Reliable Selenium 
Removal Treatment...524

Vladimir Dozortsev, P.E., Aqua Metrology Systems, Sunnyvale, CA

Discusser: Chaoyang Huang, Southern Research, Cartersville, GA

RECYCLE AND REUSE – EMERGING TOOLS AND CASE STUDIES FROM 
INDUSTRY TO PUBLIC-PRIVATE PARTNERSHIPS

IWC 18-25: Upcoming Tools to Help Industry with Making the Business Case for Water 
Conservation Projects...542

Brian Moore, Arcadis, Clifton Park, NY

Discusser: Heath Horyna, Evergy, Topeka, KS

IWC 18-26: Municipal Recycle Water Use for High Purity Manufacturing Processes, 
Lessons Learned...568

Max Brefeld, Toyota Motor North America, Georgetown, KY; Donald Castete, Toyota 

Motor Manufacturing Texas, Inc., San Antonio, TX

Discusser: Julia Horn, EI, Kiewit, Lenexa, KS

IWC 18-27: The Devil is in the Details – A Recycled Water Treatment Plant Case Study...589
Daniel Sampson, HDR, Walnut Creek, CA

Discusser: Jamie Doran, Solenis LLC, Rancho Cordova, CA

IWC 18-28: Pharmaceutical Wastewater Reuse – Testing and Validating a Combination of 
Physicochemical, Biological and Membrane Processes...607

Nabin Chowdhury, Sergiy Popov, Cory Robertson, Denise Horner, John Williamson, and 

Adriano Vieira, SUEZ Innovation, Development & Advanced Services (IDEAS) Center, 

Ashland, VA; Rudy Labban, Suez Water Technologies & Solutions (WTS), Richmond, VA

Discusser: Americus Mitchell, Sundt Construction, Inc., Tempe, AZ



ASME SESSION: WATER TREATMENT FOR COMBINED CYCLE PLANTS

IWC 18-29: Living in Perpetual Drought – Operational Impact of Power Plant Design
Features to Minimize Water...620

Daniel Sampson, HDR, Walnut Creek, CA

Discusser: James Bellows, James C. Bellows & Associates, Maitland, FL

IWC 18-30: Evaporative Cooler Water Requirements – The Letter and the Intent of the Law...641
Brian Clarke, P.E., Caroline Wilson, E.I., Charles Statler, E.I., and Steve Russell, P.E. 

Kiewit Engineering Group, Inc., Lenexa, KS

Discusser: Kenneth Chen, Arcadis, Irvine, CA

IWC 18-31: Experience Using a Film-Forming Corrosion Inhibitor at RWE Generation 
UK’s Staythorpe Power Station...657

Daniel Cicero and Lionel Barre, Nalco Water, an Ecolab Company, Naperville, IL

Discusser: James Robinson and Tony Rossi, Suez Water Technologies & Solutions, 

Trevose, PA

IWC 18-32: Decreasing Filterable Iron Levels in an Aircooled Condenser at a Combined 
Cycle Power Plant...680

Kevin Brown and Pat Mongoven, U.S. Water, St. Michael, MN

Discusser: Edward Beardwood, Solenis LLC, Wilmington, DE

NEXT TREATMENT LEVEL – INNOVATIVE WATER

IWC 18-33: Technology Advances and Economic Optimization of Advanced Membrane 
Brine Concentration and Zero Liquid Discharge...698

Ellie Albadvi, Ben Sparrow, Megan Low, Anisa Maruschak, Zhongyuan Zhou, and Xin 

Xiao, Saltworks Technologies Inc., Richmond, BC, Canada

Discusser: HG Sanjay, Bechtel Corporation, Reston, VA

IWC 18-34: Development of a Fiber-Based Ion Exchange Material for Treatment of FGD 
and Other Wastewaters...722

Philip Brandhuber, Ph.D., HDR Engineering, Denver, CO; Tadashi Kamada, Osaka, Japan

Discusser: Brett Housley, WesTech Engineering, Salt Lake City, UT

IWC 18-35: Canadian Thermal Oil Industry Water Technology Development Center –
Purpose, Design and Vision...738

Brad Sobey, P.Eng. and Basil Perdicakis, Suncor Energy Inc., Calgary, AB, Canada 

Rodger Bernar, Husky Energy, Calgary, AB, Canada

Discussers: Donald Downey, Purolite Corporation, Paris, ON, Canada and Steve 

Portelance, P.Tech., Innovative Water Treatment Solutions, Calgary, AB, Canada

IWC 18-36: Groundwater Remediation System Pilot and Operating Data...759
Edward Koch, 3M, Charlotte, NC

Discusser: Julia Horn, P.E., Kiewit, Lenexa, KS



MEMBRANES FOR MINING

IWC 18-37: A New Membrane Based System for Mine Water Discharge Treatment...779
Rahul Patil and Arun Mittal, Aquatech International LLC, Canonsburg, PA

Discusser: Bernie Mack, Veolia Water Technologies, Natick, MA

IWC 18-38: Three Years of Full Scale Water Treatment Plant Operational Experience 
from Rare Earth Mining...793

Mohan Badami, Keith Benson, Kashi Banerjee, and Charles Blumenschein, Veolia Water 

Technologies, Moon Township, PA

Discusser: Joseph Tamburini, Tetra Tech, Inc., Denver, CO

IWC 18-39: MaxH2O DESALTER Technology Treats Calcium Sulfate Saturated 
Wastewater, a Perfect Solution for Treating Acid Mine Drainage Wastewater...814

Alex Drak, Roi Zaken Porat, and Tomer Efrat, IDE Technologies, Kadima, Israel; Marco 

Kerstholt, Royal HaskoningDHV, Umhlanga, South Africa; Gerard Van Houwelingen, 

Royal HaskoningDHV, Amersfoort, the Netherlands

Discusser: Srikanth Reddy Muddas, P.E., Veolia Water Technologies, Moon Township, PA

IWC 18-40: Learnings from Phased Installation of a Permeable Reactive Barrier for Mine 
Water Treatment...830

Shannon Brown and John Pugh, Bayer U.S.-Crop Science, Creve Coeur, MO; Molly 

Prickett, Bayer U.S.-Crop Science, Soda Springs, ID; Matthew Wright, NewFields, 

Missoula, MT

Discusser: Michelle Van Rooyen, P.Eng, PMP, Mintek, Johannesburg, Gauteng, South 

Africa

FGD BLOWDOWN – TREATMENT, CONCENTRATION, AND SOLIDIFICATION –
OH MY!

IWC 18-41: Brine Encapsulation as an Integral Step in Power Plant Wastewater Treatment...849
Ben Clegg and Clark Harrison, Purestream Services, Salt Lake City, UT

Discusser: Joseph Potts, P.E., Brookside Engineering PLLC, Walton, KY

IWC 18-42: Application of Ultrafiltration for FGD Waste and Water Polishing, 
Comparisons Pilot to Full Scale...868

Russ Swerdfeger, Evoqua Water Technologies, Colorado Springs, CO; Chuck McCloskey, 

Evoqua Water Technologies, Schaumburg, IL; Frank Sassaman, Evoqua Water

Technologies, Warrendale, PA; Derek Henderson, P.E., Duke Energy, Raleigh, NC

Discusser: Diane Martini, Burns & McDonnell, Chicago, IL

IWC 18-43: A Scale-Resistant, Membrane-Based Solution for the Treatment of FGD 
Wastewater to Meet EPA Guidelines...889

Jon Liberzon, Jonathan Chen, and Tzu Lung Lin, Tomorrow Water (BKT), Anaheim, CA; 

Arnab Hanra, Jaeho Ho, and Chunwoo Lee, SafBon Water Technology, Tampa, FL
Discusser: Holly Churman, P.E., GHD, Houston, TX 



IWC 18-44: Wastewater and Brine Management using Encapsulation: Laboratory and 
Pilot Testing Results, New Findings, and Testing Recommendations...910

Kirk Ellison, EPRI, Charlotte, NC

Discusser: David Pernitsky, Stantec, Calgary, AB, Canada

ASME SESSION: CONTROLLING CORROSION AND IMPURITIES IN STEAM AND 
PROCESS CONDENSATE INDUSTRIAL COGENERATION PLANTS

IWC 18-45: Measuring pH in Utility and Industrial Boiler Steam and Water Cycles...930
Randy Turner, SWAN Analytical USA, Wheeling, IL

Discusser: Vickie Olson, Honeywell Process Solutions, Sandy Springs, GA

IWC 18-46: Evaluating Condensate Recovery and Treatment in Industrial Facilities...950
Colleen Layman Scholl, P.E., HDR, Whitewater, WI

Discusser: Bob Bartholomew, Sheppard T. Powell Associates LLC, Baltimore, MD

IWC 18-47: Key Production Plant Steam and Condensate System Factors that Impact 
HRSG Feedwater Quality...973

Charles Kuhfeldt, CauseWay Water Consulting and Services, LLC, Taylor Lake Village, 

TX

Discusser: Edward Beardwood, Solenis LLC, Wilmington, DE

IWC 18-48: A Reality Check on Condensate Polishing: A Discussion on Misconceptions...997
John Yen and Max Johnson, Graver Water Systems, LLC, New Providence, NJ

Discusser: Wayne Bernahl, W. Bernahl Enterprises, Elmhurst, IL

FUNDAMENTALS OF SUSTAINABLE DESALINATION

IWC 18-49: Reverse Osmosis: A History and Explanation of the Technology and How It 
Became So Important for Desalination...1013

Lyndsey Wiles and Elke Peirtsegaele, MICRODYN-NADIR, Goleta, CA

IWC 18-50: Fundamentals of Sustainable Desalination: Managing Operating Risks in 
Industrial Reverse Osmosis Systems...1028

Loraine Huchler, CMC, FIMC, P.E., MarTech Systems, Inc., Trenton, NJ

Discusser: Kelle Zeiher, Ph.D., Garratt-Callahan, Burlingame, CA

IWC 18-51: Reverse Osmosis Treatment of Well Water Commingled with Flue Gas 
Desulfurization Wastewater at a Power Plant...1047

John Korpiel, P.E., Michael Pudvay, P.E., and Mark Hess, Veolia Water Technologies, 

Moon Township, PA

Discusser: Anne Bridgman, P. Eng., Associated Engineering, Calgary, AB, Canada



IWC 18-52: Survey of Brine Reduction Treatment Options and Techniques...1066
Michael Preston, Black & Veatch, Overland Park, KS

Discusser: Michael Pacholski, P.Eng., Canadian Water Technologies Ltd., Calgary, AB, 

Canada

PRODUCED WATER MANAGEMENT: OVERCOMING UNIQUE CHALLENGES IN 
A DEMANDING INDUSTRY

IWC 18-53: Case Study: Horizontal Falling-Film Evaporator for Produced Water 
Treatment at Shengli Oil, China...1085

Roi Zaken Porat, Hadar Goshen, and Tomer Efrat, IDE Technologies, Kadima, Israel

Discusser: Alan Daza, P. Eng., Aquatech International LLC, Canonsburg, PA

IWC 18-54: Threshold Inhibition of Magnesium Silicate and Prevention of Organic 
Fouling in Produced Water Evaporator Preheaters...1103

Martin R. Godfrey, Nalco Champion, an Ecolab Company, Eagan, MN; Nathan Marshall, 

Nalco Champion an Ecolab Company, Calgary, AB, Canada; Antony Kao and Graeme 

Finley, Nalco Champion an Ecolab Company, Bonnyville, AB, Canada

Discusser: Christopher Lloyd, RETEGO, Bountiful, UT

IWC 18-55: The Retrofit of a Remote 160,000 Barrel Per Day Oil Field Produced Water 
Train...1122

Americus Mitchell, Sundt Construction, Tempe, AZ; Paul Dunne, and Po Lai, Fluor, Sugar 

Land, TX

Discusser: Chip Westaby, Turner Designs Hydrocarbon Instruments, St. Louis, MO

IWC 18-56: Closing the Cycle: Optimizing Produced Water Management Through 
Efficient Reuse Treatment...1139

Jean Louis Kindler and Ayush Tripathi, OriginClear Inc., Technologies Division, Los 

Angeles, CA

Discusser: Ivan Morales, Integrated Sustainability, Houston, TX

IWC 18-Reserve/Produced Water: Chemical Softening Using Lime and Magnesium 
Hydroxide...1155

William Sanz, Ecodyne Limited, Burlington, ON, Canada

IF I ONLY HAD A MEMBRANE! (A POTPOURRI OF INDUSTRIAL WASTEWATER 
TOPICS ALL CONNECTED BY MEMBRANES)

IWC 18-57: Membrane Processes for Wastewater Treatment in the Food Industry...1167
Gerard Van Gils, Ph.D., Kemco Systems Co., LLC, Clearwater, FL

Discusser: Eugene Rozenbaoum, LG Water Solutions, Torrance, CA



 

IWC 18-58: Ceramic Hollow Fiber Membrane Technology for Industrial Wastewater 
Treatment in Recycle/Reuse Applications...1193

Greg Wood, i2m LLC, Raleigh, NC; Sreenath Kariveti, Mann+Hummel USA Inc., Raleigh, 

NC

Discusser: Lucas Davis, P.E., Kiewit, Lenexa, KS

IWC 18-59: Overcoming Challenges in Biological Treatment of Selenium Containing
Wastewaters by Advancements in Bioreactor Design...1214

Rebeccah Chapman, Frontier Water Systems, Salt Lake City, Utah; Luke Halverson and

Logan Terheggen, Frontier Water Systems, Atlanta, GA

Discusser: Jamie Felicetti, WesTech Engineering, Salt Lake City, UT

IWC 18-60: MBR Technology Utilized to Resolve an Increase in Flows and New Discharge
Requirements When Upgrading a CPI Wastewater Treatment Plant at Eastman Chemical 
facility in Chestertown, Maryland...1233

John Sisson, Eastman Specialties Corporation, Chestertown, MD; Brian Arntsen and 

Carsten Owerdieck, Suez Water Technologies & Solutions, Oakville, ON, Canada; Eric 

Kozmic, Suez Water Technologies & Solutions, Trevose, PA

Discusser: Christopher Huth, HDR, Pittsburgh, PA

COOLING WATER – RECENT ADVANCES IN MONITORING, CHEMISTRY, AND 
MODELING

IWC 18-61: Monitoring and Prevention of Mineral Scale Formation in Open Cooling
Systems with an Inline Fouling Monitor...1251

Shih-Hsiang Chien and Michael Bluemle, Solenis LLC., Wilmington, DE; Donald Holt, 

Solenis LLC., Whitby, ON, Canada; Jacob Young, Solenis LLC., Grimes, IA

Discusser: Walker Garrison, Ph.D., Valero Energy, San Antonio, TX

IWC 18-62: A Novel, Better Performing Yellow Metal Corrosion Inhibitor with Lower 
Toxicity and its Use for Copper Alloy Condenser at a Power Plant...1272

Yanjiao (Andrew) Xie, Jothibasu Seetharaman, Daniel Meier, Xuejun Wang, Donald 

Johnson, Anand Harbindu, Deepak Rane, and Pradeep Cheruku, Nalco Water, an Ecolab 

Company, Naperville, IL

Discusser: Dr. Claudia Pierce, Suez Water Technologies & Solutions, Trevose, PA

IWC 18-63: Cooling Water High Cycle Silica Treatment Program Implemented at a 
Southwest ZLD Power Plant...1305

Caroline Sui, Ph.D. and Jeffrey Melzer, Suez Water Technologies & Solutions, Trevose, 

PA; Timothy Eggert, Suez Water Technologies & Solutions, Seal Beach, CA; Joseph 

Grenier, Suez Water Technologies & Solutions, Fort Collins, CO

Discusser: Richard Breckenridge, EPRI, Palo Alto, CA



IWC 18-64: Scale Formation in Cooling Tower: Theoretical Approach to the 
Thermodynamics and Kinetics of the Water Chemistry in the Makeup and Cycled Water...1326

Kenneth Chen, Arcadis, Irvine, CA; Americus Mitchell and Joe Guida, Fluor Enterprises, 

Inc., Houston, TX

Discusser: Kaylie Young, The DOW Chemical Company, Lake Jackson, TX

WATER MANAGEMENT IN POWER PLANTS

IWC 18-65: Arsenic Treatability and Pilot Testing at Little Blue Run CCR Impoundment...1346
Ronald Ruocco, P.E. and Michael Keen, Civil & Environmental Consultants, Inc., 

Charlotte, NC; Robert Golightley, First Energy Generation, LLC, Akron, OH; Mark 

Orzechowski, Civil & Environmental Consultants, Inc., Pittsburgh, PA

Discusser: Karen Budgell, Golder Associates, Lakewood, CO

IWC 18-66: Closing the Loop in Bottom Ash Systems – Not as Easy as They Thought...1376
Diane Martini, Kyle Vester, and Corey Kipp, Burns & McDonnell, Chicago, IL; Jared 

Troyer, P.E., Duke Energy, Charlotte, NC

Discusser: Larry DeBirk, ClearStream Environmental, Inc., Sandy, UT

IWC 18-67: Water Management in Closed-Loop Bottom Ash Systems...1393
Laura Reid, P.E., Jacobs Engineering, Charlotte, NC; Thomas Higgins, P.E., Jacobs 

Engineering, Jacksonville, FL; Dennis Fink, P.E., Jacobs Engineering, Oakland, CA; Paul 

Chu, EPRI, Palo Alto, CA

Discusser: Derek Henderson, P.E., Duke Energy, Raleigh, NC

IWC 18-68: Outage Wash Wastewater Treatment Alternatives at Coal Fired Power Plants...1419
Julie Horan, P.E., HDR, Inc., St. Louis, MO; Josh Prusakiewicz, P.E., HDR, Ann Arbor, 

MI

Discusser: Dallas Torgersen, P.E., WesTech Engineering, Salt Lake City, UT

IWC 18-Reserve/Power: Ash Transport Water Quality...1438
Corey Kipp, EIT and Diane Martini, Burns & McDonnell, Kansas City, MO

EVOLVING MEMBRANE TECHNOLOGIES AND APPLICATIONS

IWC 18-69: Counterflow Reverse Osmosis – New Membrane Technology for Ultra-High 
Salinity Desalination...1454

Richard Stover, Ph.D. and Simon Choong, Ph.D., Gradiant Osmotics, Woburn, MA; Aaron 

U and Prakash Govindan, Ph. D., Gradiant Corporation, Woburn, MA

Discusser: Wayne Bates, Hydranautics, Rockton, IL



IWC 18-70: Using Membranes to Produce River Water Cooling System for Large 
Chemical Plant...1470

Jake Moen and Sundeep Ramachandran, The Dow Chemical Company, Minneapolis, MN; 

Caitlin Burns, The Dow Chemical Company, Freeport, TX; Michael Bourke, Wigen Water

Technologies, Chaska, MN

Discusser: Bryan Hansen, P.E., Burns & McDonnell, Centennial, CO

IWC 18-71: The New Standard for Industrial Desalination...1488
Michael Boyd, Desalitech, Newton, MA

Discusser: Tony Fuhrman, LG Water Solutions, Torrance, CA

IWC 18-72: Evaluation of Long-Term Membrane Performance with Continuous Use of 
Hydro-Optic UV Dechlorination at Plant Bowen...1519

Dennis Bitter, Atlantium Technologies, Inc., Sarasota, FL; Ytzhak Rozenberg, Atlantium 

Technologies, Israel

Discusser: Emily Meyers, Duke Energy, Edwardsport, IN

IWC 18-Reserve/Membranes: Real Time Continuous Membrane Integrity Monitoring in 
Wastewater Reuse for Potable Purposes...1534

Seong Hoon Yoon, Ph.D., P.E., Ritika Singh, Jason Fuse, Nalco, An Ecolab Company, 

Naperville, IL

FROM THE BENCH TO FULL-SCALE – OPTIMIZATION OF WASTEWATER
TREATMENT SYSTEMS

IWC 18-73: The “Ins & Outs” and “Dos & Don’ts” of Bench Scale Treatment Studies...1547
Chloe Grabowski, HDR, Inc., Missoula, MT

Discusser: Paul Pigeon, P.E., Golder Associates, Lakewood, CO

IWC 18-74: Zeta Potential for Optimizing Coagulation at Industrial Water Treatment 
Plants...1570

David Pernitsky, Ph.D., P.Eng., Stantec, Calgary, AB, Canada; Gabe Maul, Stantec, West 

Palm Beach, FL; Keri Seeley, Babcock and Wilcox, West Palm Beach, FL; Basil 

Perdicakis, Adrian Revington, and Anita Selinger, Suncor, Calgary, AB, Canada

Discusser: John Schubert, P.E., HDR, Sarasota, FL

IWC 18-75: Tiny Bubbles Float Floc — Optimizing Dissolved Air Flotation Operations...1600
Mikel Goldblatt, P.E., Solenis, LLC, Wilmington, DE

Discusser: Martin Grygar, MBA, P. Eng., B.Sc., Houston, TX

IWC 18-76: Hydrogen Peroxide for Supplemental Dissolved Oxygen for Petrochemical 
Wastewater Treatment...1619

Rick Fuller, USP Technologies, Atlanta, GA

Discusser: Venkata Sunil Kumar Sajja, Fluor, Sugar Land, TX




