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M1: SPANNING THE SPECTRUM WITH ION EXCHANGE
IWC 15-01: CSG Produced Water Purif cation via lon Exchange
with Brine Conversion to Regenerant Chemicals.....1

Richard Dennis, De Nora Water Technologies, Tampa, FL
Discusser: D. Hartwick, Buckman, North Lancaster, ON, Canada

IWC 15-02: Softening Produced Water with High TDS Levels of Up to 15,000

ppm to Hardness Levels Below 0.1 ppm Using NaCl Regenerated Softeners
Michael Gottlieb, ResinTech Inc., West Berlin, NJ USA
Discusser: Bill Moore, GAIl Consultants, Inc., Pittsburgh, PA

IWC 15-03: Chelating Resin Selectivity in High Solids Aqueous Media.....43
Rudy Labban, Inflco Degremont, Richmond, VA
Discusser: Jeff Tate, Agape Water Solutions Inc., Harleysville, PA

M2: RECENT ADVANCEMENTS IN MINE
WATER TREATMENT TECHNOLOGIES
IWC 15-04: Characterizing Fine Particle Water Filters.....58
Ben Orton, Piyush Soni and Scott Burr, The Dow Chemical
Company, Midland, MI; Abhishek Shrivastava, Clean
Filtration Technologies LLC, Menlo Park, CA
Discusser: Dr. Claudia C. Pierce, GE Power & Water, Trevose, PA

IWC 15-05: Selenate Reduction from Mine Water
by a Physical/Chemical Process.....73
Kashi Banerjee, C.D Blumenschein, PE., BCEE, S. Petrovich;
and J.C. Schrader, Veolia Water Technologies, Moon Township,
PA; H. Buisson, Veolia Water Technologies, Cary, NC
Discusser: Brandon Kern, The Dow Chemical Company, Midland, Ml

IWC 15-06: Innovative Sulfate Measurement for Mine-Inf uence Waters.....88
Nicholas Ergang, and Ronald V. Davis, Ph.D. Nalco Company, Napetrville, IL
Discusser: John Pugh, Monsanto, St. Louis, MO

M3: PRODUCED WATER HANDLING FOR
RE-INJECTION AND RE-USE
IWC 15-07: Corrosion Mitigation of Carbon Steel Pipeline in Oil Sand.....105
Jasbir S. Gill, Ph.D., Nalco Champion an Ecolab Company, Naperville, IL
Discusser: Milton Crossen, Evoqua Water Technologies, La Mirada, CA

IWC 15-08: Optimizing Produced Water Treatment for Re-injection.....125
Howard McCarthy, Tetra Tech, Denver, CO
Discusser: Josh Lawrence, Fluor, Calgary, AB, Canada

IWC 15-09: Disposal in the Unconventional Oil and
Gas Sector: Challenges and Solutions.....139
Jon Fennell, Ph.D., P.Geol., Integrated Sustainability
Consultants Ltd., Calgary, AB, Canada
Discusser: Latha Kumar, Fluor, Aliso Viejo, CA



M4: STEAM CORROSION AND CONTROL
IWC 15-10: The Importance of Steam Generation Chemistry
Control and Monitorin Gas lllustrated by Case Histories.....157
Brad Buecker, Kiewit Engineering & Design Company, Lenexa, KS
Discusser: Cathie Loudenslager, Calpine, Houston, TX

IWC 15-11: The Chemistry of Passivation And It's Role In Total

System Corrosion Control For Industrial Boiler Systems.....172
John Kelly, Ph.D., Water Treatment R&D Consulting, Inc., West
Chicago, IL; D. Hartwick, H.B.Sc., Cornwall, ON, Canada
Discusser: Kevin Boudreaux, Nalco, Cincinnati, OH

IWC 15-12: Flow Accelerated Corrosion in Steam Generation Power
Plants: A Theoretical Approach to the Thermodynamics and Kinetics.....
Kenneth Chen, Fluor Enterprises, Inc., Aliso Viejo, CA;
Dennis McBride Fluor Enterprises, Inc., Greenville, SC
Discusser: Kevin Shields, Athlon Solutions, Manchester, MD

M5: MEMBRANES TACKLE NEW APPLICATION CHALLENGES
IWC 15-13: Design and Piloting of an Integrated Membrane
Facility for Treatment of Multiple Water Sources.....226
Jacob (Jake) White, P.E., and Andrew Slotterback,
P.E. Burns & McDonnell, Kansas City, MO
Discusser: Brad Biagini, Veolia Water Technologies, Moon Township, PA

IWC 15-14: New polyamide reaction chemistry for improved

rejection of boron, nitrate, and silica in RO membrane process.....242
Alan Sharpe, Lanxess Sybron Chemicals, Inc., Birmingham, NJ
Discusser: Deb Mukhopadhyay, Consultant, Palo Alto, CA

IWC 15-15: Long Term Operation Using Reverse Osmosis

Brine for Backwashing Ultraf Itration Membranes.....259
David Arias Pefia, P.E. and Sonia Vila Cremer, P.E., Dow Water and
Process Solutions, La Canonja (Tarragona), Catalonia, Spain
Discusser: Steve McSherry, Wigen Water Technologies, Chaska, MN

IWC 15-16: Case Studies of PTFE-made Hollow Fiber Membrane
Module for Oil-Containing Wastewater Treatment.....278
Takafumi Shinozaki and Toru Morita, Sumitomo Electric Industries, LTD,
Osaka, Japan; Millard Fore Innovation Core SEI Inc., San Jose, CA
Discusser: Jacob Moen, Dow Water and Process Solutions, Edina, MN

M6: RACE CONTAMINANTS, A CLOSE LOOK AT
HOW VARIOUS REGULATIONS AFFECT CHOICES
FOR TREATMENT TECHNOLOGIES
IWC 15-17: Selenium Management: Site-Specif ¢ Regulatory
Options and Best Treatment Technologies.....296

Ryan Kirkland, Scott Hall and Pat Campbell, Ramboll Environ, Nashville, TN
Discusser: Chuck McCloskey, Evoqua Water Technologies, Schaumburg, IL



IWC 15-18: Effects of MATS Compliance Technologies on FGD Wastewater.....307
Gary Blythe and Mandi Richardson, AECOM, Austin,
TX; Chethan Acharya, Southern Company Services
Birmingham, AL; Charles Dene, EPRI, Palo Alto, CA
Discusser: Bruce Keiser and Jitendra Shah, Nalco,
an Ecolab Company, Naperville, IL

IWC 15-19: Solutions and Practices to Address NPDES Compliance at Coal-
Fired Generation Stations in light of EPA Proposed Eff uent Limit Guidelines.....
DateMichael J. Soller, P.E., Bowen Engineering Corporation, Indianapolis,
IN; Patricia Scroggin, P.E. Burns & McDonnell, Kansas City, MO
Discusser: Thomas Stanko, Consumers Energy Company, Jackson, Ml

IWC 15-20: Electroadsorptive Filtration Media Effectively Removes

Heavy Metals and Other Trace Contaminants from Water....346
Tara Cole and Rod Komlenic, Ahlstrom Filtration LLC, Mt. Holly Springs, PA
Discusser: Joseph Mandara, ResinTech Inc., West Berlin, NJ

M7: PRODUCED WATER TREATMENT AND DISPOSAL
IWC 15-21: SAGD and Industrial Wastewater Disposal Reduction.....361
Lisa Lee-Johnson, AJ Macdonald and Kevin Drake, Integrated
Sustainability Consultants Ltd, Calgary, AB, Canada
Discusser: Steve Portelance, Advisian - A
WorleyParsons Group, Calgary, AB, Canada

IWC 15-22: Advanced Treatment Technologies for

Zero Liquid Discharge in SAGD Operations.....388
Mark Smith and Andrew Crompton, Suncor Energy, Inc.
Fort McMurray, AB, Canada; John Richardson, Jamie Kuzyk, Kevin
A. Brown, Amit Sen, Hardeep Sehra and Rob Bedinger, ChemTreat,
Inc., Glen Allen, VA & Fort Saskatchewan, AB, Canada
Discusser: Martin Godfrey, Nalco Champion, Eagan, MN

IWC 15-23: Innovative Brine Treatment: High Recovery Hybrid Membrane
Process and Zero Liquid Discharge Low Temperature Crystallization.....411
Mitchell Frank, Malcolm Man and Ben Sparrow and Megan Low,
Saltworks Technologies, Inc., Vancouver, BC, Canada
Discusser: Craig Bartels, Hydranautics, Oceanside, CA

IWC 15-24: The Use of Horizontal Tube Falling Film Evaporators
to Treat Produced Water in Canadian Oil Sands.....432
Charlotte Bessiere, Veolia Water Technologies, Plainfeld, IL;
Dorothy Neu, Veolia Water Technologies, Plainf eld, IL
Discusser: Dave Ciszewski, GE Water & Process Technologies, Bellevue, WA

M8: CHEMISTRY CONSIDERATIONS FOR
INDUSTRIAL AND POWER STEAM TURBINES
IWC 15-25: Chemical Processes in Steam Turbines.....453
James Bellows, James Bellows and Associates, Maitland, FL
Discusser: Michael Caravaggio, EPRI, Charlotte



IWC 15-26: Practical Issues in Steam Turbine Commissioning.....472
Colleen M. Layman, HDR, Inc., Janesville, WI
Discusser: Ted Beardwood, Solenis, LLC, London, ON, Canada

IWC 15-27: Sulf te and Sulfate in the Steam Cycle.....485
Andrew Howell, Xcel Energy, Henderson, CO
Discusser: K. Anthony Selby, Water Technology
Consultants, Inc., Evergreen, CO

IWC 15-28: Monitoring Steam Purity-Critical Parameters.....497
Vickie G. Olson, Honeywell Process Solutions, Sandy Springs, GA
Discusser: J.C. Dromgoole, Fort Bend Services, Inc., Stafford, TX

T1: CHALLENGES IN RECYCLING AND REUSE
IWC 15-29: Produced Water Treatment for Reuse in
Cyclic Steam Boilers and Crop Irrigation.....505
Lyndsey Wiles, TriSep Corporation, Goleta, CA; Lee
Portillo, Eric Nichols OriginClear, Los Angeles, CA
Discusser: John Van Gehuchten, HDR Engineering Inc., Pittsburgh, PA

IWC 15-30: Successful Pilot Trials of Reject Recovery

Reverse Osmosis on A Ref nery Eff uent.....520
Arun Mittal, Aquatech International Corporation, Canonsburg, PA;
Ajanta Sarkar, Aquatech International Corporation, Pune, India
Discusser: Mike Preston, Black & Veatch, Overland Park, KS

IWC 15-31: The Water-Energy Nexus: Case Studies of

Water Eff ciency Auditing in the Distilling Industry.....531
A. Todd Lusk, Ramboll Environ, Florence, KY; Patrick
J. Campbell, Ramboll Environ, Brentwood, TN
Discusser: Ilvan A. Cooper, P.E., BCEE, Civil &
Environmental Consultants, Charlotte, NC

IWC 15-32: Denitrif cation of Municipal Eff uent for
Power Plants and Industrial Facilities.....550
Michael Rosen, Sargent & Lundy, LLC, Chicago, IL
Discusser: Michael L Pudvay, Veolia, Moon Twp., PA

T2: EVOLUTION IN THE TREATMENT OF
INDUSTRIAL WASTEWATERS
IWC 15-33: Food Processing Facility Saves Millions with New
Pretreatment, Utilizing Innovative Aeration Technology to
Convert a Facultative Lagoon to an Aerobic Process.....563
Christopher B. Milligan, P.E. and Nicholas J. Lombardo,
El BluelnGreen, LLC, Fayetteville, AR
Discusser: Caroline Dale, Veolia Water Technologies, Cary, NC



IWC 15-34: Advanced Biological Wastewater Treatment
for Specialty Chemicals Manufacturing.....577
William Sheridan, Alan Greenberg and Steve
Lupton UOP, LLC, Des Plaines, IL
Discusser: Ramesh Kalluri, Kalluri Group, Inc., Houston, TX

IWC 15-35: Lessons Learned Performing Zero Liquid
Discharge by HERO and Evaporation Ponds.....589
Brian Clarke, P.E. and Allyson Stock, P.E. Kiewit
Engineering and Design Co., Lenexa, KS
Discusser: James Beninati, HDR Engineering, Pittsburgh, PA

IWC 15-36: Removal of Emulsif ed O&G and TSS From Wastewater.....608
Sathishkumar Santharam and Mike Bradford, PE.,
Jacobs Engineering Group, Inc., Houston, TX
Discusser: Paul Pigeon, Golder Associates Inc., Lakewood, CO

T3: SUCCESS IN THE TREATMENT, REUSE & DISPOSAL
OF FRAC WATER WHILE MANAGING RISKS
IWC 15-37: Startup and Operating Experience
at a Frac Water Crystallization Plant.....628
Donald Olmstead, P.E., Venture Engineering & Construction, Inc.,
Pittsburgh, PA; Brian Kalt, Fairmont Brine Processing, LLC, Fairmont, WV
Discusser: Howard McCarthy, Tetra Tech, Denver, CO

IWC 15-38: Zero Water Discharge Water Management
For Hydrofracturing Activities.....648
Jeffrey R. Kissell, P.E. and Dr. Carl E. Adams, Jr., PE.,
BCEE, Ramboll Environ, Brentwood, TN; Brent M. Jones,
P.E., BCEE, Ramboll Environ, Houston, TX
Discusser: William Shaw, Veolia Water Technologies, Pewaukee, WI

IWC 15-39: NORM Management of Marcellus Shale Water.....665
John Van Gehuchten, HDR Engineering, Inc., Pittsburgh, PA
Discusser: Devesh Mittal, Aquatech Energy Services, Canonsburg, PA

IWC 15-40: Enabling Produced Water Reuse for Hydraulic

Fracturing: Case Study from the Delaware Basin.....682
Lance Rodeman, MYCELX Technologies, Houston, TX
Discusser: Sathishkumar Santharam, Jacobs
Engineering Group, Inc., Houston, TX

T4: FGD WASTEWATER TREATMENT
IWC 15-41: Sources of Variability in Flue Gas Desulfurization Wastewaters.....698
William M. Kennedy, P.E., Duke Energy, Charlotte, NC;
Joseph G. Potts, P.E. Duke Energy, Cincinnati, OH
Discusser: Russ Huffmeyer, McKim & Creed, Sewickley, PA



IWC 15-42: Encapsulation of FGD Wastewater using CCBS to Achieve

ZLD: Opportunities, Challenges and Technology Readiness.....722
Kirk Ellison, Southern Company Services, Birmingham, AL
Discusser: Vincent (Tobi) Ogunro, The University North Carolina at Charlotte
(UNCC), Civil & Environmental Engineering (CEE) Department, Charlotte, NC

IWC 15-43: Forward Osmosis based Membrane Brine Concentration
of Wastewater Streams in Coal-f red Power Generation.....740
John Tracy, Oasys Water, Boston, MA; MaryTheresa Pendergast
and Marek Nowosielski, Oasys Water Inc., Daxin Wang and
Xinyan Cheng, Beijing Woteer Water Technology Co., Ltd.
Discusser: Patrick Cottrill, Duke Energy, Roxboro, NC

IWC 15-44: Understanding the Inf uence of pH on Boron Precipitation
and Scaling Kinetics in Flue-gas Desulfurization Wastewater.....758
John Williamson, Temple Ballard, and Denise Horner,
SUEZ - Inflco Degremont, Ashland, VA
Discusser: Doug Orr, AECOM, Austin, TX

T5: ZERO LIQUID DISCHARGE: DESIGN,
TECHNOLOGIES AND...BUBBLES.
IWC 15-45: Technology Evaluation for Zero Liquid Discharge at a
Combined Cycle Power Plant with an Air Cooled Condenser.....795
Nicole Makela, Advanced Power Services, LLC, Boston,
MA; Michele Funk, PE., Joel Davie, P.E., and lan Mitchell,
PE. Bechtel Infrastructure and Power, Frederick, MD
Discusser: Prasad Kaniampal, Aquatech International Corp, Canonsburg, PA

IWC 15-46: Feasibility of an Adiabatic Evaporator for FGD
Wastewater ZLD Treatment Using Flue Gas Heat.....815
Tyler Cromey, Southern Company Services, Inc., Birmingham,
AL; Jay Renew Southern Research, Birmingham, Benjamin
Laurent, Heartland Technology Partners, LLC Stoughton
Discusser: Bill Shaw, Veolia Water Solutions & Technologies, Pewaukee, WI

IWC 15-47: Applying Foam Control Processes Associated with Wet Flue
Gas Desulphurization Scrubbers to Thermal Evaporation Systems.....833
Paul T. Brandt, PE., and Don A. Schilling, P.E.
Burns & McDonnell, Kansas City, MO
Discusser: Ray Post, Chem Treat, Glen Allen, VA

IWC 15-48: Applying Industrial ZLD Technologies

to a Municipal RO Drinking Water Facility.....850
Phillip J . Locke, P.E., McKim & Creed, Inc., Clearwater, FL; Ryan R. Popko,
P.E. JEA, Jacksonville, FL; Jim Hogan, City of Palm Coast Palm Coast, FL
Discusser: Floyd Griff ths, WestTech Engineering, Inc., Salt Lake City, UT



T6: HISTORY KEY TO TODAY’S SUCCESSFUL APPLICATIONS
IWC 15-49: Membrane Product Evolution and Future Trends.....863
Clifford Gilbert, The Dow Chemical Company, Southborough, MA
Discusser: Ted Darton, Genesys International Ltd., Middlewich, Cheshire, UK

IWC 15-50: Role of Polymers in Water Treatment.....882
Jasbir S. Gill, Ph.D., Nalco an Ecolab company, Naperville, IL USA
Discusser: Jo A. Ordonez, Solenis, LLC, Wilmington, DE

IWC 15-51: Cooling Tower Water Treatment Programs-A Brief
History of Past to Current Practices and Trends,- The Why, When
and How they Changed and the Impact that Occurred.....904

Paul Puckorius, Puckorius & Associates, Inc. Water &

Wastewater Consultants, Westminster, CO

Discusser: Armando J. Padron, Nalco, Houston, TX

IWC 15-52: Condensate Polishing Technology - Yesterday & Today.....921
John Yen, Graver Water Systems, LLC, New Providence, NJ
Discusser: Peter Meyers, ResinTech, West Berlin, NJ

T7: IMPROVING BOILERS RELIABILITY IN
THERMAL ENHANCED OIL RECOVERY SYSTEMS,
AN ASME-SPONSORED PANEL SESSION
IWC 15-53: Improving Produced And Boiler Feed
Water Testing For Alkalinity and Silica.....939
Steve Portelance, WorleyParsons Canada, Calgary, AB Canada
IWC 15-54: Corrosion Monitoring in OTSGs using Ferrous Iron Testing.....960
Logan LaRocque, Nalco Champion, An Ecolab Company, Fort McMurray, AB,
Canada; Martin R. Godfrey Nalco Champion, an Ecolab Company, Eagan,
MN; Thomas Miller, Nalco Champion, an Ecolab Company Napetrville, IL
IWC 15-55: Free Oil Measurement in SAGD Steam Generation.....975
Christopher Westaby, Turner Designs Hydrocarbon
Instruments, Fresno, CA; Francois DuBois Benchmark
Instrumentation and Analysis, Edmonton, AB, Canada
IWC 15-56: Silicate Deposit Control in Thermal Recovery Units.....989
John E. Hoots, Ph.D. and Carol B. Batton Nalco
Champion -an Ecolab Company, Naperville, IL
T8: CHARACTERIZATION AND TREATMENT
OF FGD BLOWDOWN WATER
IWC 15-57: Quantif cation of Colloidal Phase Metals of Concern
in Limestone Forced Oxidized Wet FGD Eff uent.....1032
Shannon Brown, Babcock & Wilcox Power Generation Group, Inc.,
Barberton, OH; Purusha Bonnin-Nartker, Richard DeVault, Daniel Johnson,
and Ambareesh Murkute The Babcock & Wilcox Company, Barberton, ,
Discusser: Mandi Richardson, AECOM, Austin, TX



W1:

IWC 15-58: Challenges in Flue Gas Desulfurization Physical/
Chemical Wastewater Treatment for Mercury and Arsenic.....1049
Thomas E. Higgins, Ph.D., PE., CH2M HILL, Jacksonville, FL;
Kristen Jenkins, P.E. Southern Research Institute, Cartersville,
Paul Chu, EPRI Palo Alto, CA; Laura Reid, CH2M, Charlotte, NC;
Mary McCloud, CH2M, West Palm Beach, FL,Christina Joiner,
CH2M, Atlanta, GA Dennis Fink, CH2M, Oakland, CA
Discusser: Bruce Keiser and Jitendra Shah, Nalco,
and Ecolab Company, Naperville, IL

IWC 15-59: Treatment of FGD Wastewater in a Pilot Advanced
Reactive Iron Media Wastewater Treatment System.....1068
Frank Sassaman and David Berger, Evoqua Water Technologies
LLC, Warrendale, PA; Richard Garnett, Evoqua Water Technologies
LLC, Lake Lure, NC; Tyler Cromey, Southern Company Services,
Inc.,Cartersville, GA; Dr. Yongheng Huang, Texas A & M University
College Station, TX
Discusser: Andrew Bohner, P.E., Envirogen Technologies, Ewing, NJ

IWC 15-60: Material Balance for Merrimack Station SEC.....1089
Richard Roy, Public Service of New Hampshire dba
Eversource Energy/ Duke-Energy, Bow, NH; Prakash Pailwal
Aquatech International Corporation, Canonsburg, PA
Discusser: John Wentz, P.E., Power Engineers, Cincinnati, OH

POWER WASTEWATER CHALLENGES AND SOLUTIONS

IWC 15-61: EPA ELG Compliance — Assessment and Mitigation Strategies.....1103
Daniel Sampson, WorleyParsons, Folsom, CA; David
Fetterman, Gary Maurer WorleyParsons, Reading, PA
Discusser: Chethan Acharya, Southern Company Services, Birmingham, AL

IWC 15-62: Water Balance Modeling for Coal-Fired Generation Facilities.....1117
Jacob Sauer, PE., Ron Jorgenson and Todd Stong,
PE., Golder Associates Inc., Lakewood, CO
Discusser: Richard Breckenridge, EPRI, Charlotte, NC

IWC 15-63: Approaching the CCR Rule from a Water Balance Perspective.....1131
Michael J. Roush, I, PE, M.B.A., Kristin Glikbarg, P.E., Katie Bland,
P.E., John Leach, PE. Burns & McDonnell, Kansas City, MO
Discusser: William Kennedy, Duke Energy, Charlotte, NC

IWC 15-64: Limiting Metal Discharge from Ash
Storage Ponds: A Compliance Case Study.....1147
Chloe Grabowski and Josh Pruskiewicz HDR, Inc., Ann Arbor,
MI; Brian Powers, P.E., HDR, Inc. Charlotte , NC
Discusser: Eric Blumenstein, Golder Associates, Inc., Lakewood, CO



W2: WASTEWATER TREATMENT AND MANAGEMENT STRATEGIES
IWC 15-65: How to Maximize the Value of Polymers
for Improved Sludge Treatment.....1166
Yong Kim, Ph.D., UGSI Chemical Feed, Inc., Vineland, NJ
Discusser: Christopher R. Leitz, Solenis LLC, Wilmington, DE

IWC 15-66: Design/Construct in an Accelerated Environment.....1183
Ivan A. Cooper, PE., BCEE, Civil & Environmental
Consultants, Inc., Charlotte, NC
Discusser: Sam Fackrell, Bowen, Lanham, MD

IWC 15-67: Underground Injection Well Installation and
Operation at Great River Energy’s Coal Creek Station.....1200
Ron Jorgenson, Judy Kuepfer and Todd Stong, P.E.,
Golder Associates Inc., Lakewood, CO
Discusser: James Beninati, HDR Engineering, Pittsburgh, PA

IWC 15-68: Examining Design Challenges and Opportunities to Comply
with Anti-Circumvention Provisions As Proposed in the ELG’s.....1219
Kristin Glikbarg and Andrew Erickson, E.I.T.
Burns & McDonnell, Kansas City, MO
Discusser: Tom Higgins, PhD, P.E., CH2MHIill, Reston, VA

W3: PRODUCED WATER - MAKE UP AND FEEDWATER
IWC 15-69: Chemical Modeling for SAGD and Industrial Water Applications.....1233
Emily Zevenhuizen, Kevin Drake and AJ MacDonald Integrated
Sustainability Consultants Ltd., Calgary, AB, Canada
Discusser: Joe Bodeux, Baker Hughes, Bonnyville, AB, Canada

IWC 15-70: Case Study: Horizontal Falling Film
Evaporator for Produced Water in Canada.....1245
Yaniv Schmidt, IDE Technologies, Kadima, Israel
Discusser: Greg Mandigo, Aquatech International, Hartland, WI

IWC 15-71: Inf uence of Quality of Salt Used for Regeneration of SAC Resin.....1264
Guy Mommaerts, lon Exchange Services (Canada) Inc., Elora, ON Canada
Discusser: Mike Wethern, GE Water & Process Technologies, Mandeville, LA

IWC 15-72: Chemical-Free Cleaning Solution for SAGD/

CSS Filtration and lon Exchange Equipment.....1276
René Bélanger, P.Eng., Baker Hughes, AB, Canada; Edward
J. Van Doorn, Ph.D. Baker Hughes, Calgary, AB, Canada; Guy
Boisvert, Eng., Baker Hughes, Red Deer, AB, Canada
Discusser: Joseph W. Guida, P.E., Fluor, Sugar Land, TX



W4: PLANT COOLING TOWER MAKEUP ALTERNATIVES
AND COOLING WATER TREATMENT OPTIONS
IWC 15-73: Use of Secondary Treated Municipal
Waste Water for Cooling in Power Plants.....1305
Caroline Sui, James Scattolini, Daniel Obermann, lan
Haber, James Kotz, and Jeffrey Melzer GE Power and
Water, Water & Process Technologies, Trevose, PA
Discusser: Loraine Huchler, MarTech Systems, Inc., Lawrenceville, NJ
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for Large Combined Cycle Power Plant.....1338
Jared S. Troyer, Duke Energy, Charlotte, NC; Katie L.
Jones, P.E.; Daniel B. Wilkinson, P.E.; Leigh-Ann Dudley,
P.E. Dewberry Engineering, Inc., Raleigh, NC
Discusser: Jasbir Gill, Nalco an Ecolab company, Naperville, IL
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Raymond M. Post, PE., Prasad Kalakodimi, Ph.D. and Richard
H. Tribble, ChemTreat, Richmond, VA; Jeffrey Lamm and J.L.
Nelson, NAES, Roanoke Valley Energy Facility, Weldon , NC
Discusser: Chris Friesen, FUSE Inc., Red Deer, AB, Canada

IWC 15-76: PurateTM: An Alternative Oxidant Technology for Water
Pretreatment, Cooling Water Biocontrol, and Discharge Management.....1367
Kun Xiong, Shane Rife, Amit Gupta, Jim Boak, Tom
Woodruff, Nalco - An Ecolab Company, Naperville, IL
Discusser: Chris Baron, Solenis, Newark, DE

ADDITIONAL PAPERS:
Monitoring Iron Transport in the Fossil Steam Cycle using Grab
Sample and Surrogate On-Line Methods.....218
Kenneth Kuruc, Denton Slovacek & Luke Johnson; Hach Company
5600 Lindbergh Drive Loveland, CO 80538

Implementing Enhanced Pond Treatment to Meet Stringent
Effluent Limits.....781
Thomas E. Higgins, PH.D., P.E. CH2M Jacksonville, FL
Dennis Fink, P.E. CH2M Oakland, CA
Kristen Jenkins, P.E., Nelliann Perez-Garcia, PH.D., P.E. &
Jeffrey Tudini CH2M Atlanta, GA

Next Generation Capacitive Deionization System for Waste Water
Desalination.....1293
Patrick M. Curran; Atlantis Technologies, Dana Point, CA, 92629 USA





