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J.D. Darji, P. Temple Baliarc. inficc Degremont. Inc., Richmond, Virginia (IWC-23-18)
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NEW TOTAL ORGANIC CARBON ANALYZER
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Jan Vosta, Gustav Sebor, Institute of Chemical Technology, Prague, Czech Republic -
(IWC-93-57)
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George J. Verib, Alan L. Waddingham, Ohio Edison Company, Stow, Ohio

HIGH TEMPERATURE ELECTROCHEMICAL MONITORING NUCLEAR STEAM

CYCLE APPLICATION ... ittt ittt et ea e st saaonanannananeessanananeenssssas
Billy D. Fellers, TU Electric, Glen Rose, Texas; Sue A. Hobart, Adams & Hobart, Inc,,

Fremont, California (IWC-94-51)

Prepared DiSCUSSION ... .ttt ittt st eas et it ms e s nasenassnnnnnannnaannsnns

Charles C. Staufier, Babcock & Wilcox Research, Alhcr*cv Ohio

ON-LINE MONITORING OF TOTAL ORGANIC CARBON IN POWER PLANTS .....ovviiinnnnnnn
Anna Deak-Phillips, Duke Power Company, Chariotte. North Carolina; Richard Hutte, Sievers
Instruments, Inc, Boulder, Colorado (IWC-34-52)
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B. Dooley. Electric Power Research Institute, Palo Alto. California; J. Mathews, Duke Power,
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REMOV AL ... i i i et aasansates st taans s aaansanannsnnenens .

George L. Dimotsis, Frank McGarvey, Sybron Chemicals Inc., Birmingham, New Jersey

(IWC-95-2)
PREVENTION OF RESIN LOSS AND SODIUM LEAKAGE PROBLEMS FOR A DISTILLATE

DEMINERALIZER PLANT IN THE CARRIBEANISLANDS ....... ... ittt ettt

Shan S. Sundaram, Ambi-Design, Inc., Rockford, lllinois; S. Arrindale, S. de Lanoi,
Karel P. van Haren, Refineria Isla, Curacao, Netherlands Antilles (IWC-95-3)

'APPLICATIONS OF NON-SEPARATING MIXED BED ION EXCHANGE RESINS IN WATER
TREATMENT .. ittt ittt ittt east i naeasannasernsrannnnsnsnnoensessannsss

James R. Wilson, The Purolite Company, Bala Cynwyd, Pennsylvama, Claude Gauthier,
The Purolite Company, Hamilton, Ontario, Canada (IWC-95-4)

MONDAY MORNING SESSION “B” _
MONITORING: COOLING WATER AND STEAM SYSTEMS

Session Chair: James C. Dromgoole, Fort Bend Services, Inc., Sugarland, Texas
Discussion Leader: Sam Dilcer, Cyrus Rice Water Consultants, Pittsburgh, Pennsyivania

MONITORING AND CONTROL OF PRODUCT RESIDUALS IN COOLING WATER

APPLICATIONS USING FLOW INJECTION ANALYSIS . ... ... ..ot e [

Robert Rumelfanger, Keith J Salamony, Calgon Corporation, Pittsburgh, Pennsylvania
(IWC-95-5)

Prepared DisCUSSION. . .. ittt it i i i i i it i s i st s s s

Roland A. Leathrum, Thomas M. Laronge, Inc., Newark, Delaware

ACTIVES-BASED CHEMICAL CONTROL FOR RECIRCULATING COOLING WATER SYSTEMS. ...

J. E. Hoots, S. J. Armitage, E. W. Ekis, Jr., Nalco Chemical Company, Naperville, lllinois;
J. M. Johnston, West Texas Utilities Company, Abiiene, Texas (IWC-95-6)

Prepared DisCUSSION. . . ...ttt it it ittt taanns s nesncasaannnenns e e

John W. Siegmund, Sheppard T. Powell Associates, Baltimore, Maryland
NOVEL MONITORING AND CONTROL TECHNOLOGY IN COOLING WATER SYSTEMS AT

TWO AIR SEPARATION PLANT S, . .. ittt ittt anse s onassasnaonansnsss

W. A. Mitchell, L. M. Kye, G. A. Small, Grace Dearborn, Lake Zurich, lllinois; D: O. Veil,
Air Products and Chemicals, inc., Allentown, Pennsyivania (IWC-95-7)
ASSURING LONG-TERM INTEGRITY OF STEAM GENERATORS AND TURBINES BY

MAINTAINING GOOD CONTROL OF CHEMISTRY WITH ION CHROMATOGRAPHY ."....... [

S. S. Heberling, Dionex Corporation, Sunnyvale, California (IWC-95-8)




MONDAY MORNING SESSION “C”
PRETREATMENT

Session Chair: Albert D. Owens, Cyrus Rice Water Consultants, Pittsburgh, Pennsylvania
Discussion Leader: Robert J. Cunmngham Chemisis, Inc., Mission Viejo, Cahforma

RECOVERY OF WATER AND ENERGY IN CONDENSATES FROM RUBBER VULCANIZATION
PROCESSES ...t iiiii it irtnaatt et tna sttt nsansnasasaesnacesaesnssonnanennsnass
Brian C. Mulinix, Goodyear Tire & Rubber Company, Lincoln, Nebraska; Ronald A. Cappelio,
ChemTreat, Inc., Omaha, Nebraska (IWC-95-22)
Prepared Discussion
Greg Fuhr, Diversey Group, Pittsburgh, Pennsylvama (not pubhshed)
AN IDEAL SCALE INHIBITOR FOR WATER DESALINATION .. ... .. ..t iiii i ie e e i i eans
J. 8. Gill, Ph.D., Caigon Corporation, Pittsburgh, Pennsylvania (IWC-95-23)
Prepared DiSCUSSION. .. v o vt iiiiis i ittt eanseennen oo nassonaansnannnsnennensonnns
Richard H. Ashcraft, ChemTreat, Inc., Rlchmond Virginia
COAGULATION/FLOCCULATION MECHANISMS, FLOC GEOMETRY AND THE MODE OF
DEPOSITION IN DEEP BED GRANULAR FILTERS
Mohammad F. Albeldawi, Ph.D., Compass Environmental Inc., Hamilton, Ontario, Canada
(IWC-95-24) (This paper not published in these Proceedings.)
COMPARATIVE EFFECTIVENESS OF A SINGLE-COMPONENT ANTISCALANT VS. A
MULTICOMPONENT ANTISCALANT IN A DESALINATION EVAPORATOR. .. ........coviinnnnn.
lan Lewis, Antigua Public Utilities Authority, Antigua, West Indies; John Dilzell, Betz Water
Management Group, Horsham, Pennsylvania; Owen James, Betz Water Management Group,
Trinidad, West Indies (IWC-95-25)

MONDAY AFTERNOON SESSION “A”
COOLING WATER DEPOSIT CONTROL

Session Chair: James O. Robinson, Betz Water Management Group, Horsham, Pennsylvania
Discussion Leader: Martin R. Orban, Mitco Inc., Grand Rapids, Michigan

NEW NON-PHOSPHORUS CALCIUM CARBONATE INHIBITOR REDUCES PHOSPHORUS

LEVELS AND OVERCOMES LIMITATIONS OF PHOSPHONATES. . ... ..o ittt e ns
G. E. Geiger, Betz Water Management Group, Horsham, Pennsylvania (IWC-85-12)

Prepared DiSCUSSION. .. ... ittt i i ittt in et s et i ettt et
Harold A. Chagnard, The Dow Chemical Company, Plaguemine, Louisiana

SCALING IS APRODUCTION PROCESS . ... ... i it i it st e st tan i anaans
Dr. D. Hawthorn, min-DEP Research, Ruddington, Nottingham, United Kingdom (IWC-95-14)

Prepared DiSCUSSION. .. ..t ot ii ittt i et it e et i e e e
Robert J. Ferguson, French Creek Software, Kimberton, Pennsylvania '

Author'sClosure.............coevnnen P A [

EXPERT SYSTEM IN COOLING WATER SYSTEM: A MEXICAN PERSPECTIVE .. ............. -
Alberto Alvarez-Gallegos, Susana Silva-Martinez, University of Southampton, Southampton,
United Kingdom; Jorge Gonzalez-Sustaeta, instituto de Investigaciones Electricas, Cuernavaca,
Mexico (IWC-95-15)

BIODEGRADABLE ALTERNATIVE TO POLYACRYLATE-BASED SCALE INHIBITORS AND

DISPERSANT S, ...ttt ettt et tere st ea e et ettn s,
Robert J. Ross, Kim C. Low, Anne Marie Atencio, Donlar Corporation, Bedford ‘Park, lliinois;
James E. Shannon, Global SOS, Naperville, lllinois (IWC-95-16)




MONDAY AFTERNOON SESSION “B”
STEAM GENERATING SYSTEMS

_ Session Chair: Alroy F. Aschoff, Sargent & Lundy, Chicago, lllinois
Discussion Leader: Wayne Bernahl, Nalco Chemical Company, Naperville, lllinois

PHOSPHATE TREATMENT AND CORROSION FATIGUE ... ....iviii it oo, 146
R. B. Dooley, EPRI, Palo Alto, California; L. D. Paul, B & W, Research and Development Division,
Alliance, Ohio (IWC-95-17) . _
Prepared DiscUSSION. .. ... .ottt il i e i e e a e e 152
Jan -Stodola, Ontario Hydro, Toronto, Ontario, Canada

- STEAM PURITY RECOMMENDATIONS FOR NEW SMALL STEAM TURBINES . . ... ......o... ... 155

James C. Bellows, Westinghouse Electric Corporation, Orlando, Florida (IWC-95- 19)

Prepared DisCUSSION. ... .ttt it ittt it it e et e e i e 164
A. Banweg, Nalco Chemical Company, Naperville, lllinois

OPERATING PRACTICES FOR THE CONTROL OF INDUSTRIAL BOILER WATER CHEMISTRY:

ANEW ASME CONSENSUS ... . ittt i it ettt ettt et e e me e e 165
T. J. Tvedt, Jr., The Dow Chemical Company, Freeport, Texas; Robert T. Holloway, Nalco )
Canada, Inc., Burlington, Ontario, Canada (JWC-95-20)

PILOT STUDIES AND FIELD TRIALS FOR THE DETERMINATION OF DISSOLVED CARBON

DIOXIDE AT THE ugkg™ LEVEL IN STEAM- CONDENSATE USING AN ANISOTROPIC

E. V. Maughan, Krohne Messtechnik GmbH & Co. KG, Duisburg, Germany; G. Gericke, Eskom
Technology Research and Investigations, Cleveland, South Africa; T. S. Light, Consultant,
Lexington, Massachusetts; A. C. Bevilacqua, Thornton Associates Inc., Waltham, Massachusetts;
K. Tittle, Consultant, Mawdesley Ormskirk, Lancaster, United Kingdom (IMC-95-21)

MONDAY AFTERNOON SESSION “C’;
INDUSTRY-SPECIFIC WATER MANAGEMENT

Session Chair: Paul Puckorius, Puckorius & Associates, Inc., Evergreen, Colorado
Discussion Leader: William S. Miller, ECoIochem Inc., Norfolk, Virginia

POLY(ETHYLENE OXIDE) POLYMERS FOR INDUSTRIAL WASTEWATER TREATMENT. . ......... 179
Amy M. Boliinger, Union Carbide Corp., Bound Brook, New Jersey (IWC-95-9) '

Prepared DiSCUSSION. . ..ot vi ittt ittt e i e e e e S 183
Stanley P. Walker, Allied Colloids, Inc:, Suffolk, Virginia

CONTROLLING COSTLY CORROSION IN CONTINUOUS FOOD PROCESSING EQUIPMENT ...... 185

A. Gryscavage, P. E., Betz Water Management Group, Horsham, Pennsylvania; D. Stoner,
Princeville Canning, Prmcevulle lllinois (IWC-985-10)

PreparedDlscussmn............................................................'...191 '
Dennis Martin, ChemTreat, Inc., Richmond, Virginia

EVALUATION OF EXPERIMENTAL TREATMENT OF WASTEWATER FROM BELAYIM OIL

FIELD PRODUCTION IN THE RED SEA AND THE USE AND NON-USE OF EMULSION

BREAKERS .. . i e e e e e e e e 195
A. M. Badawi, E. A. M. Gad, A. Abdelhafiz, Egyptian Petroleum Research Institute, Nasr city,
Cairo, Egypt; M. Abulatta, Belayim Petroleum Company (Petrobel), Abu Rudies, Red Sea, Egypt
(IWC-95-11)

TWELVE YEARS OF WASTEWATER RECYCLING EXPERIENCE AT A COAL GASIFICATION

PLANT IN SOUTH AFRICA ..ottt et i e e e et e an e araaennnnns 198
P. J. du T. Roux, Sastech Engineering Services, Secunda, Republic of South Afrlca R. S. Ludlum, .
fonics RCC, Bellevue, Washington (IWC-95-62)




WATER MANAGEMENT APPLICATIONS IN FOUNDRIES . .. ... oottt ittt ieiinnennnneennnns
Ross K. Fuller, Christopher R. Leitz, John W. McCarthy, Ashland Chemical Company, Drew
Industrial Division, Boonton, New Jersey (IWC-95-66)

APPLICATION OF ROBOTIC TECHNOLOGIES IN BALANCE OF PLANT SYSTEMS IN THE

ELECTRIC UTILITIES INDUSTRY . ... ittt s attes s tncer e nnannnns
John M. Pugsley, Consultant, ARD Environmental, inc. (IWC-95-67)

Papers presented on Tuesday, October 31, 1995

TUESDAY MORNING SESSION “A”
AFTER-BOILER CLEANLINESS

Session Chair: Kevin Shields, Sheppard T. Powell Associates, Baltimore, Maryland
Discussion Leader: Frank Gabrielli, ABB Combustion Engineering, Windsor, Connecticut

MONITORING OF SUPERHEATER AND REHEATER EXFOLIATION AND STEAMBLOW ..........
Otakar Jones, Ravi Mathur, Jonas, Inc., Wilmington, Delaware (IWC-95-26)
Prepared DISCUSSION. . . . ... i ittt it i et i asannsanesresnsnnsan e
Stephen J. Shulder, Baltimore Gas & Electric, Baltimore, Maryland
N T oY - 0 1o Y- T - e .
CLEANING OF STEAMSIDE SURFACES: DESIGN, PREPARATION AND
PERFORMANCE ‘
Dennis A. Frey, Babcock and Wilcox Company, Barberton, Ohio (IWC-95-27)
(This paper not published in these Proceedings.)
Prepared Discussion
William Stevens, HydroChem Industrial Services, In¢., Houston, Texas (not published)
FINANCIAL. JUSTIFICATION DEVELOPMENTAL LOGIC FOR STEAM CYCLE CHEMICAL
CLEANING . ... i i i ittt i ta s a st sntssanennnasessaosssnansonnnanans
Steve Barber, W. E. Stevens, HydroChem Industrial Services, Inc., Houston, Texas (IWC-95-28) '
Prepared DISCUSSION. . ... ittt it ettt st ts i an e sanennasnasrsonnnsnsnnnnnnns
Gerald P. Gall, Pennsylvania Electnc Company, New Florence, Pennsylvania

CHEMICAL CLEANING OF HP TURBINES AT COLUMBIA ENERGY CENTER. ..................

"~ Q. S. Lawrence, Columbia Energy Center, Wisconsin Power & Lnght Company, Portage, '
Wisconsin (IWC-95-68)

Prepared DISCUSSION. .. .. ittt i it sttt e i ettt st s saannunssnsesansnssnarnnnss
Robert E. Palmer, The Detroit Edison Company, Detroit, Michigan

TUESDAY MORNING SESSION “B”
ION EXCHANGE COUNTERFLOW TECHNOLOGIES

Session Chair: Peter Yarnell, Ph.D., Graver Chemical Company, Newark, Delaware

. 40 YEARS IN THE EVOLUTION OF DEMINERALIZATION TECHNOLOGY: A COMPARISON OF
COCURRENT, COUNTERCURRENT AND UPFLOW COUNTERCURRENT PROCESSES. ..........
Walter Erbschwendner, Bayer A.G., Leverkusen, Germany; Philip W. Fatula, Nancy C. Millhouse,
Bayer Corporation, Pittsburgh, Pennsylvania (IWC-95-29)
TWO YEARS’ OPERATING EXPERIENCE WITH FLUIDIZED BED DEMINERALIZERS AT
SASKFERCO PRODUCTSINC. . ... ittt it ii it et iinceasranenocenonssnsnsannnsanssnns
Roger Warren, Ph.D., Saskferco Products, Inc., Belle Plaine, Saskatchewan, Canada; David
Hickling, Ecodyne Ltd Oakville, Ontario, Canada Nancy C. Mlllhouse Bayer Corporatlon
Pittsburgh, Pennsylvania (IWC-85-30)
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NEW LIFE FOR ION EXCHANGE DEMINERALIZATION AMBERPACKT"'PACKED BED

COUNTER-CURRENT TECHNOLOGY . ... . oo ii it i e e e in s sa e e atane s anann s san 312
Henry P. Stoebenau, Rohm and Haas Company, Phxladelphla Pennsylvania (IWC-85- 31)

CO-CURRENT JION EXCHANGE VS. AMBERPACK . . . .. .o ittt it ie i cnniaiaaan s eae s 317
Jason T. Miyake, James D. Fruge, Hoechst Celanese, Pampa, Texas (IWC-95-32)

UPFLOW COUNTER-CURRENT REGENERATION UPCORE™ PACKED BED TECHNOLOGY ...... 321

James Dobos, F. Bryan Popp, Eugene M. Vegso, Aquatech International Corporation,
Canonsburg, Pennsylvania; Daniel B. Rice, The Dow Chemical Company, Midland, Michigan
(IWC-95-33)
CONVERSION OF A CO-FLOW DEMINERALIZER INTO AN UPCORE* PACKED BED SYSTEM ..... 329
Daniel B. Rice, The Dow Chemical Company, Midland, Michigan; Andre Medete, Dow
Deutschland inc., Rheinmuenster, Germany; Giovanni Somaruga, Dow ltalia S.p.A., Milano, Italy

(IWC-95-34)

TUESDAY MORNING, SESSION “C”
WASTEWATER

Session Chair: Meint Olthof, Killam Management & Operational Services, Pittsburgh, Pennsylvania
Discussion Leader: Rodi Ludlum, lonics RCC, Bellevue, Washington

DESIGN AND START-UP OF A FLUE GAS DESULFURIZATION (FGD) PURGE WATER

TREATMENT SYSTEM FOR PENELEC’S CONEMAUGH STATION
Lawrence Gurnari, The Graver Company, Union, New Jersey; Thomas Roberts, Pennsylvama
Electric Company (PENELEC), New Florence, Pennsylvania (IWC-95-36)

(This paper not published in these Proceedings.)

TREATMENT OF POWERPLANT WASTE WATERS CONTAINING AMMONIA . .................. 339
H. D. Pflug, M. B. Hein, H. J. Bettenworth, H. A. Syring, PreussenElektra AG, Hanover, Germany :
(IWC-95-37) :

Prepared DiSCUSSION. . .ottt iin ittt ittt a i e et
Wayne C. Micheletti, Wayne C. Micheletti, inc., Charlottesville, Virginia '

AULNOTS ClOSUIE . . oo it v v sttt tnevssasessassnonasnusansasnossenanssoesannsnananaessss
WASTE TREATMENT OF THE EFFLUENT FROM CHEMlCAL CLEANING OF THE STEAM o
GENERATORS AT BYRONUNITONE . ... ... .. .ttt inena et esaranssenscanannesanns 360
David Radtke, Wayne Frenier, HydroChem Industrial Services, Inc., Houston, Texas Robbie
Rusek, Jim Carmen, HydroChem Industrial Services, Inc., Chicago Herghts Illmoxs Daniel J.
Herrmann, Com Ed, Byron, lllinois ({WC-85-38)
' A SUCCESSFUL DISPERSANT PROGRAM FOR SCALE PROBLEMS IN A STEEL MILL GAS

SCRUBBING SYSTEM BASED ON AN ACRYLATE/PHOSPHONATE COMBINATION ............. 368

Ariel Barbosa De Carvalho, Aco Minas Gerais S.A., Ouro Branco, MG, Brazil; Carlos Eduardo
Kurlbaum, Buckman Laboratorios Ltda., Campinas, SP Brazil; Maria Leticia Burrel De Lima,
Buckman Laboratorios Lida., Belo Horizonte, MG Brazil (IWC-95-39)

TUESDAY AFTERNOON SESSION “A”
COMBINED MEMBRANE TREATMENT

Session Chair: Edward Geischecker, lonics, Inc., Watertown, Massachusetts
Discussion Leader: Robert L. Bradley, Arrowhead Industrial Water, Lincolnshire, lllinois

OPTIMIZING THE PERFORMANCE OF A REVERSE OSMOSIS / ELECTRODEIONIZATION

SYSTEM........ e T 376
David C. Auerswald, Southern California Edison, Paramount, California (IWC-95-40) o

Prepared Discussion..............c.cvoneennn et eaneneare e Y I _
Gary C. Ganzi, U.S. Filter, Lowell, Massachusetts ‘ .

AUthOor's CloSUIe . . . .'e ittt in e enn e an st sa s ansansns PP I LT




CARBON DIOXIDE AND DISSOLVED OXYGEN REMOVAL FROM MAKEUP WATER BY GAS
TRANSFER MEMBRANES . . ...ttt ittt it ittt aesararenssaeanseeennenenennnnens 401
S. H. Macklin, Northeast Utilities, Waterford, Connecticut; W. E. Haas, W. S. Miller, Ecolochem,
Inc., Norfolk, Virginia (IWC-95-41)

Prepared Discussion. . ... ..ottt iiicaennann e e 408
Fred Wiesler, Hoechst Celanese, Charlotte, North Carolina .

TESTS OF A THREE-PASS RO DESALINATION SYSTEM TO PRODUCE ULTRAPURE WATER

FROM SEAWATER . . .ttt it ittt i ittt tas sttt s e na s ac e a e tantasesunsaaarnnnnsas 411
Wayne L. Adamson, Brian E. Weber, David J. Nordham, Naval Surface Warfare Center,
Carderock Division, Annapolis, Maryland (IWC-95-42)

Prepared Discussion
Wayne Bates, Hydranautics, Rockion, llinois (not published)

PROGRESS REPORT: APPLICATION OF ELECTRODEIONIZATION IN ULTRAPURE WATER

PRODUCTION . ... o ittt et e s teensa s annnnas e a et 420
Brian P. Hernon, Li Zhang, Linda R. Siwak, Erik J. Schoepke, lonics, Incorporated, Watertown,
Massachusetts (IWC-95-43)

EDS+R/O COMBINATION SYSTEM HAS INCREASED ITS ION REMOVAL EFFICIENCY BY

EQUIPPING WITH MONOVA LENT PERMIONIC SELECTIVE ION EXCHANGE MEMBRANE IN EDS
Mitsugu Abe, Yasuhiko Aoki, Yuji Haraguchi, Nomura Micro Science Company, Ltd., Kanagawa,
Japan; Yoshiaki Noma, Yoshinori Matsunaga, Tokuyama Corporation, Japan (IWC- 95 -44)
(This paper not publlshed in these Proceedings.) .

TUESDAY AFTERNOON SESSION. “B”
COOLING WATER: BIOCONTROL
Session Chair: Ross Fuller, Drew Industrial Division, Boonton, New Jersey .
Discussion Leader: Richard W. Lutey, Buckman Laboratories, Memphis, Tennessee

LABORATORY TEST METHOD FOR DETERMINING THE IMPACT OF CORROSION AND ,

SCALE INHIBITORS ON MICROBICIDE ACTIVITY &ttt ottt te et e ee et et e et e 432
G. H. Canullo-Vunk, Ph.D., J. C. Steelhammer, Ph.D., Jim Lukanlch Buckman Laboratorles
Memphis, Tennessee (IWC 95-45)

Prepared DiSCUSSION. . ... .. it ittt s ettt ettt s asasan e casnsaaanarsnnanss
T. K. Haack, Albright & Wilson Americas, Inc., Rlchmond Virginia

CASE HISTORY: PERFORMANCE EVALUATION OF OZONE COOLING WATER TREATMENT

AT KENNEDY SPACE CENTER ... ittt ittt ittt ittt tren e ravtonaransonenacanaennnens 439
Daniel J. Tierney, Ellen S. Feeney, EG&G Florida, Inc., Kennedy Space Center, Fiorida; Robert A.
Mott, NASA, Kennedy Space Center, Florida (IWC-95-486)

Prepared DiSCUSSION. . . ... v ittt it i it ittt ittt et a ettt 446
Alan Pryor, Ozone Process Consultants, Sunnyvale, California '

IMPACT OF COOLING WATER TREATMENT TRENDS ON ALGAECONTROL .................. 449
Jeffrey F. Kramer, FMC Corporation, Princeton, New Jersey (IWC-95-47) :

Prepared DiSCUSSION. .. ... it i i i i i i sttt et s i e 457
Michael G. Trulear, ChemTreat, Inc., Glen Allen, Virginia

ON-SITE GENERATION OF HYPOCHLORITE FOR SHOCK TREATMENT . ....... ... oo iv ot 460
Christopher Moss, Capital Controls Limited, Sittingbourne,-Kent, United Kingdom; Gerald Connell, -
Capital Controls Company, Inc., Colmar, Pennsylvania (IWC-95-48)

466

Prepared Discussion............ o esats e aea e et e
Wayne C. Micheletti, Wayne C. Micheletti, Inc., Charlottesvilie, Virginia




TUESDAY AFTERNOON SESSION “C”

SUPERCRITICAL WATER OXIDATION
Session Chair: Johanna Levelt Sengers, Ph.D., NIST, Gaithersburg, Maryland
Discussion Leader: Wilbur Hurst, NIST, Gaithersburg, Maryland

SUPERCRITICAL WATER OXIDATION: PRINCIPLES AND PROSPECTS . ........... .ot 468
Kenneth A. Smith, Jonathan G. Harris, Jack B. Howard, Jefferson W. Tester, Energy Laboratory,
Department of Chemical Engineering; Peter Griffith, Energy Laboratory, Department of Mechanical
Engineering; Howard J. Herzog, William A. Peters, Energy Laboratory; Ronald Latanision, Energy
Laboratory, Department of Material Science and Engineering; Massachusetts Institute of
Technology, Cambridge, Massachusetts (IWC-85-49) '

Prepared Discussion
Serguei Lvov, Ph.D., Pennsylvania State University, University Park, Pennsylvania (not published)

SUPERCRITICAL WATER OXIDATION OF AQUEOQUS WASTES. . . ... .ot ittt it i nnnes 479
Michael Modell, Siegfried Mayr, Modell Environmental Corporation, Waltham, Massachusetts;
Andreas Kemna, Modell Environmental Corporation, Pfinztal, Germany (IWC-95-50)

Prepared Discussion
Digby Macdonald, Ph.D.,Pennsylvania State University, University Park, Pennsylvania (not published) .

HYDROTHERMAL OXIDATION: PILOT SCALE OPERATING EXPERIENCES. ................... 489"
G. T. Hong, MODAR, INC., Natick, Massachusetts (IWC-95-51)

Prepared DISCUSSION. . ..o oot ettt it e s a b ta s as e
James C. Bellows, Westinghouse Electric Corporation, Orlando, Florida
OPERATION OF THE FIRST SUPERCRITICAL WATER OXIDATION INDUSTRIAL WASTE -

Y05 | 102 499
Roy McBrayer, P.E., James Griffith, P.E., Eco Waste Technologies, Inc., Austin, Texas (IWC-95-52)

Prepared DiSCUSSION. ... ... i ittt e i i it e e it s
W. E. Allmon, The Babcock & Wiicox Company, Research & Development Division, Alliance, Ohio

TUESDAY AFTERNOON
POSTER PRESENTATIONS
CARBON-ADD® IN FRESHWATER - A NEW PRODUCT TO IMPROVE THE WATER QUALITY . ..... 509
T. Willuweit, I. Schuster, N. Kurz, S. WeiBgréber, Soell-Ecological Processings, Hof, Germany;
P. Belouschek, Terrachem Essen GmbH, Essen, Germany; E. Maughan, Duisburg, Germany

(IWC-95-69)
TECHNICAL STUDY FOR TREATMENT AND REUSE OF MUNICIPAL AND REFINERY

WASTEWATERS OF THE SALAMANCA GTO. CITY, MEXICO... .. e 516
- Reyes Avila Jesus, Morales Hernandez Luis, Instituto Mexicano del Petroleo, DlVISlon de ‘

Proteccion Ambiental, Mexico, D.F (IWC-95-70)

HERE’S HOW ROMATE WORKS
Frank Crowson, Seth Perkinson, Fuji America Inc., Charlotte, North Carolina (IWC-95-71)

(This paper not published in these Proceedings.)

Papers presented on Wednesday, November 1, 1985

WEDNESDAY MORNING SESSION “A”
CONDENSATE POLISHING IN NUCLEAR POWER PLANTS

Session Chair: Eli Salem, Graver Water, Union, New Jersey
Discussion Leader: Richard Hetherington, Epicor Inc., Linden, New Jersey

KINETICS TESTING IN SYSTEMS USING VOLATILEAMINES ............... e ....523
Sallie Fisher, Lynette Day, Puricons, Inc., Malvern, Pennsylvania (IWGC-95-53)




PrEPared DiSCUSSION. « o vt vttt ettt e et ee e ts e s e a s enaneseasnnsansnneeeenaaeennenns 532
Frances M. Cutler, Southern California Edison, Paramount, California

APPLICATION OF THE NEW GEL-TYPE CRUD REMOVAL RESINS TO AN ACTUAL

CONDENSATE DEMINERALIZER ... ... .. i i et r e 537
Takeshi tzumi, Youshi Ohmori, Masahiro Hagiwara, Takao ino, Tatsuya Deguchi, Ebara '
Corporation, Kanagawa, Japan; Yoshitake Morikawa, Ichiro Inami, Tadashi Ohya, Takao Baba,
Toshiba Corporation, Kanagawa, Japan; Takayoshi Tone, Nagao Suzuki, Tokyo Electric Power
Company, Tokyo, Japan; Akira Matsumoto, James R. Stahlbush, The Dow Chemical Company,
Midland, Michigan (IWC-95-54)

Prepared Discussion
Philip D’Angelo, JoDan Technologles Ltd., Glen Mills, Pennsylvania (not published)

IMPROVED WATER CHEMISTRY AT VIRGINIA POWER'S SURREY STATION. .................. 544
W. F. Murray, E. Brennan, Virginia Power, Surry, Virginia; E. C. Frese, Virginia Power, Glen Allen,
Virginia; G. Bachman, US Filter - IWT, Rockford, Illinois (IWC-25-55)

Prepared DiSCUSSION. . . ... uin ittt it s neeen e e iiteannar e enenennns 553
Leo F. Ryan, Finetech incorporated, Mountain Lakes, New Jersey

IMPROVED PRECOAT TECHNOLOGY USED IN BWR PLANTS .
Joseph M. Ragosta, Ph.D., Peter Yarnell, Ph.D., Graver Chemical Company, Glasgow, Delaware
(IWC-95-56) (This paper not published in these Proceedings.) -

IMPROVEMENT OF PRECOAT FILTER PERFORMANCEINRWCU . ......... ... it 561
Shigeru Okuyama, Nagao Suzuki, Tokyo Electric Power Company, Tokyo, Japan; Seiichi Kazama,
Masahito Kobayashi, Michio Murase, Hitachi, Ltd., Ibaraki, Japan; Takeshi Tsurumi, Katsuaki Yasui,
Kurita Water Industries Ltd., Tokyo, Japan (IWC-985-57)

WEDNESDAY MORNING SESSION “B”
WATER CONSERVATION AND REUSE

Session Chair: Joseph Rabosky, Rabosky & Associates, Pittsburgh, Pennsylvania
Discussion Leader: Gerald F. Connell, Capital Controls, Colmar, Pennsylvania

ADVANCED WATER CONSERVATION TECHNOLOGY FOR DEMANDING PETROCHEMICAL

APPLIC AT IONS L ittt it ittt et in et sasssonssreaanssenneesanasenonannnas ...569
M. C. Geraghty, P. A. Lahti, Calgon Corporation, Pittsburgh, Pennsylvania; R. Chimney, BP Oil
Company, Toledo, Ohio (IWC-95-58)

Prepared DisSCUSSION. . ... ..ttt it it it tan e s e n e et e 574
Robert Cunningham, Chemisis, Inc., Mission Viejo, California
CORROSION REDUCTION IN A COOLING SYSTEM UTILIZING TITLE 22 RECLAIMED WATER. ..., 579

Dennis K. Moran, City of Burbank, Plant Manager, Burbank, California; Bruce A. Johnston, PE,
Betz Water Management Group, Bakersfield, California; Kathleen M. Kolessar, Betz Water
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Division, Camillus, NY; Andrew Gimbar, Jt. — Cornell University, Ithaca, NY IWC-97-
37)
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REPLACES SUCCESSFULLY CHROMATE/ZINC UNDER HIGH

CONTAMINATION LEVELS « 377
M. Monaco — Usina Santa Cruz — Ometto Paven Group Américo Brasiliense, S.P,, Brazil;
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T.W. Wolfe, P.R. Puckorius — Puckorius & Associates, Evergreen, CO (TWC-97-51)

Prepared Discussion 493
Rod Sergent — Chattem Chemical Company, Chattanooga, TN

MICROBIALLY-INFLUENCED CORROSION IN STAINLESS
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Wendy N. Watson, Frank C. Marinucci — Amoco Chemical Company, Decatur, AL; Amy
H. Lettofsky — Rohm and Haas Company, Philadelphia, PA TWC-97-61)
Prepared Discussion 582
Andre Medete — Dow Chemical, Germany

TUESDAY AFTERNOON SESSION “E”
ENGINEERING SOFTWARE APPLICATIONS
Session Chair: Mark Isaacs — AEA Technology, Inc., Pittsburgh, PA
IWC Representative: John Schubert — Modular Environmental Technologies, Inc., Pittsburgh, PA
Discussion Leader: Robert Quinn — RQ Associates, Teaneck, NJ

ENGINEERING SOFTWARE TOOLS FOR WASTEWATER TREATMENT ............... 584
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Session Chair: Mike Rootham — Westinghouse Corporation, Madison, PA '
IWC Representative: Andrew Calderwood — Westinghouse Corporation, Madison, PA

USING CARBOHYDRAZIDE IN NUCLEAR UTILITY APPLICATIONS .......ccccoueverunne 763 |

Peter D. Hicks, Richard J. Mouché — Nalco Chemical Company, Naperville, IL TWC-97-81)
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IWC Representative: John Schubert - Modular Environmental Technologies, Inc., Pittsburgh, PA
Discussion Leader: John Baum - Craft Products, Pittsburgh, PA

INNOVATIVE NEW PRODUCTS AND APPLICATIONS FOR THE ANALYSIS OF POWER WATERS
USING ION CHROMATOGRAPHY .....oooorrmreecmrinencenesreneresssrersesresssnseessessssmsistesessatisssssssassasssstssssmsstssssssssssssossssssens 115
Beverly Newton - Dionex Corporation, Sunnyvale, CA (IWC-98-16)

UPGRADING A CYCLE CHEMISTRY SAMPLING AND MONITORING PROGRAM..........cccccveevverrvnerrens 124
Joel R. Kasper — Aquagenics Inc., Woburn, MA; David Miles - U.S. Generating Company, Salem, MA :
(IWC-98-17)
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Orin Hollander - Holland Technologies, Inc., Jamison, PA

OXIDATION/REDUCTION POTENTIAL: MEASUREMENT IMPROVEMENTS IN A POWER PLANT’S
COOLING WATER, MAKEUP WATER AND WATER/STEAM CYCLE
Shane Filer — Honeywell Analytical, Port Washington, PA; Garry Craig — Eraring Power Statzon New South
Wales, Australia (Not Published in these Proceedmgs)

KEYS TO ON-LINE MONITORING IN STEAM GENERATING SYSTEMS .....oooonvvinmursrensrsmresesssssssassasnses 136
Loraine A. Huchler, P.E. — MarTech Systems, Inc., Lawrenceville, NJ, William J. Herbert, Sr. —Johnson March

Systems, Inc., vyland, PA (IWC—9 8-19)

Monday Afternoon Session “C”

SQUEEZING OUT THE LAST MEGAWATT

Session Chair: Kevin Shields - Sheppard T. Powell, Baltimore, MD
IWC Representative: David Simon - Cyrus Rice Water Consultants, Pittsburgh, PA

STEAM AND WATER PROPERTIES NEAR THE CRITICAL POINT................... s eeeeeeeesam s eressessensenns 144
Tames C. Bellows — Siemens Westinghouse Power Corporation, Orlando, FL (IWC-98-20)

STEERING POWER PLANTS THROUGH THE MID-LIFE CRISIS: A CHALLENGE FOR CYCLE

CHEMISTRY
Frank Gabrielli - ABB Power Plant Laboratories Combustion Engineering, Inc., Windsor, CT (Not Published in

these Proceedings)

COPPER FOULING OF HIGH-PRESSURE UTILITY TURBINES: SUMMARY OF DISCUSSION
IMIEETINGS......cooviecteriesereeriesessesisiasssssssssesssorsssssssostosesesestesessesessststsssas stsestsasessssssssesshensssssssssassissassssssssstatesssessasssssssssssssases 150
Andrew Howell — New Century Energies, Englewood, CO IWC-98-22)

Monday Afternoon Session “D”

MICROBIALLY INFLUENCED CORROSION CASE STUDIES
PRESENTING THE FACTS

Session Chair: Chris Wiatr, Ph.D. - Calgon Corporation, Pittsburgh, PA
IWC Representative: Alan Smith - Calgon Corporation, Pittsburgh, PA
Discussion Leader: Peter Ten Eyck - Calgon Corporation, Pittsburgh, PA

CASE STUDY OF COMPLEX PITTING CORROSION ON 316L STAINLESS STEEL CONDENSER
TUBING: THE ROLES OF BACTERIA, METALLURGY AND WATER CHEMISTRY .......cccormnrrtrmriernnnns 158
Donald L. Gibbon, Ph.D., Christopher L. Wiatr, Ph.D., Cecilia M. McGough — Calgon Corporatzon Pittsburgh,

P4 (IWC-98-23)




MIC MITIGATION IN SERVICE WATER SYSTEMS: CASE HISTORIES .......cocommmecrrerermememeceecsssscssienss 173
‘Richard W. Lutey — Buckman Laboratories International, Inc., Memphis, TN (IWC-98-24)

CONTROL OF MIC MACROFOULING IN SWS: CASE HISTORY ....coociiiiiiinicnninninesesseniensssessssnssnssesees 181
Richard W. Lutey — Buckman Laboratories International, Inc., Memphis, TN (IWC-98-25)

THE BEHAVIOR OF STAINLESS STEEL PIPING IN POTABLE WATER TREATMENT PLANTS ........ 186
R. E. Avery — Nickel Development Institute, Londonderry, NH; S. Lamb — Nickel Development Institute,
Huntington, WV; A. H. Tuthill — Nickel Development Institute, Blacksburg, VA (IWC-98-26)

Prepared DISCUSSION.....ccvviuiiuurirrrrsesiesriessesssiaessessisserasesse s st a2 AP ERS 8R40 193
Dr. Rod Donlan —~ Calgon Corporation, Pittsburgh, PA
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POWER INDUSTRY TRENDS

Session Chair: Kumar Sinha - Bechtel, Gaithersburg, MD
IWC Representative: Joseph Venzon - Duquesne Light, Pittsburgh, PA
Discussion Leader: Joel Kasper - Aquagenics, Inc., Woburn, MA
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INDIANTOWN GENERATING PLANT ......ooireetrrcrireniesesctesstsrissssssesssssssnssssstssssassasassanssestsstonssesaassatsasessssssssness 194
Joel M. Davie — Bechtel Power Corporation, Frederick, MD; Keith Yegerlehner — Indiantown Generating
Company, Indiantown, FL; Terry Scheurman — Applied Specialties Inc., Avon Lake, OH (IWC-98-27)

Prepared DISCUSSION ... i iiriierserssisiserses sttt ses sttt s st st s bR s RS S s 202
Stephen P. Wood — U.S. Generating Company, Carneys Point, NJ

IMPACT OF DEREGULATION AND COMPETITION ON BASE LOADED POWER PLANT WATER

TREATMENT SYSTEMS ..o ieiierreererrererenseseessssserssasessssesssssssissssssiasmssssosse sasssssssstssesaneans satasessasesessnsstsscsisnsinsssimsssses 205
Ron Kosage — Bechtel Power Corporatzon San Francisco, CA (IWC-98-28)

Prepared DISCUSSIOM .....omemremeeerrnsiorttr s ssetsesess et bbb s s s bbb 00
Michael L. Wisdom, P.E. — ENRON Engineering & Construction Company, Houston, TX

THE SPECIAL PROBLEMS MIGHT BE ENCOUNTERED WITH THE OPERATION OF CONDENSATE

POLISHING SYSTEMS IN CHINA ......cooiiiieeeeecrreetrisessesenssesasassssssesssesssrasssnssstasssssstssssssossassssontsssssssasssensasissssssos 214
Zhang Chengxin — Department of Applied Chemistry, Wuhan University of Hydraulic & Electric Engineering,
China; Chen Long — Central Southern China Electric Power Design Instztute Wuhan, Hubei, China

(IWC-98-29)

CHEMICALLY FOAM CLEANING HIGH PRESSURE STEAM TURBINES ... 222
James R. Ruck, Charles D. Foster — HydroChem Industrial Services, Inc., Houston, TX (IWC-98-30)

CHARACTERIZING WASTEWATER STREAMS AT ELECTRIC UTILITY POWER PLANTS —
COLLECTING ACCURATE DATA AND DEVELOPING PREDICTIVE RELATIONSHIPS .........ccoeeee. 228
Paul Chu — EPRI, Palo Alto, CA; Philip Benson, Dennis Fink — CH2M HILL, Herndon, VA (IWC-98-3 [§)]
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ELECTRODEIONIZATION “EDI” PROCESSES

Session Chair: Edward Geishecker - Jonics Incorporated, Watertown, MA
IWC Representative: Edward Maziarz - Alcoa, Pittsburgh, PA
Discussion Leader: Craig Lockhart - Graver Water, Cranford, NJ

REMOVAL OF WEAKLY IONIZED SPECIES BY EDL.....cuoooirirtiieeeeriniisensnsseessssssssasesssssessinsessssssssssssassssessesns 236
Brian Hernon, Hilda Zanapalidou, Ted Prato, Li Zhang - Jonics, Incorporated, Watertown, M4 (IWC-98-32)

ADVANCES IN ELECTRODEIONIZATION
Eli Salem - Ecodyne Limited, Cranford, NJ, David E. Tessier - E—Cell Corporation, Guelph, Ontario, Canada
(NotPublished in these Proceedings)
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TOC IN DEMINERALIZED WATER

Session Chair: Michael Gottlieb - ResinTech, Cherry Hill, NJ
IWC Representative: Andrew Calderwood - Westinghouse Electric Co., Nuclear Services Division, Madison, PA
Discussion Leader: Dan Rice - Dow Chemical Company, Midland, MO

TRACE ORGANICS IN THE HIGH PURITY INDUSTRY: PROBLEMS, SOURCES, SOLUTIONS........... 246

William E. Bornak - Aqueous Solutions, Inc., Richboro, PA (IWC-98-36)

SOURCES OF TOC IN DEIONIZED WATER ........ccociimmiiecriercintcnminssssrcssistsssinssisemsmssmsssmssssassossassnms 251
Peter S. Meyers - ResinTech, Inc., Cherry Hill, NJ (IWC-98-37)
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Daniel Rice - Dow Chemical Company, Midland, MI

EXPERIENCE ON ORGANIC SCAVENGER UTILIZATION
Valentina Cimkina - MOSENERGO, Moscow, Russia (Not Published in these Proceedings)

THE ORGANIC CARBON ANALYSIS — THE IMPORTANCE OF SYSTEM CALIBRATION AND

VERIFICATION FOR A TOC INSTRUMENT......ccoccentimtienieninteaisisnsemsesieasmesteseassesscsssstosasitasssossasess sssesass sassasosases 262
Karen Clark, John Stillian, Jerry Kirkpatrick - Anatel Corporation, Boulder CO (IWC-98- 38)
Prepared DISCUSSION........cccou vttt e b eas s b se et or ahs e bs b e s b sae s e nensesnasesasanssnanis 268

Anthony Bevilacqua, Ph.D. - Thornton Associates, Inc., Waltham, MA

DEVELOPMENT AND ONE VESSEL TEST OF LOW LEACHABLE CRUD REMOVAL RESINS........... 271
" Tatsuya Deguchi, Takdo Ino - EBARA Corporation, Fujisawa-shi, Kanagawa, Japan; Masahiro Hagiwara, Akira
Matsumoto - The Dow Chemical Company, Minato-ku, Tokyo, Japan,; Takeshi Izumi — The Dow Chemical
Company, Midland, MI (IWC-98-39) ‘ .
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Session Chair: Vijay Puri — Ionex Water Treatment, Inc., Pittsburgh PA
IWC Representative: Andrew Calderwood ~ Westinghouse Electric Co., Nuclear Services Division, Madison, PA
Discussion Leader: Ed Nace — Rohm and Haas Company, Philadelphia, PA

DOUBLE FLOW HYDROGEN ION EXCHANGER WITH WEAK ACIDIC CATION RESIN ............. veoeas 276
Zhang Chengxin — Department of Applied Chemistry, Wuhan Unzverszty of Hydraulic & Electric Engineering,
China (IWC-99-44)
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Charles H. Fritz — Black & Veatch LLP, Kansas City, MO




PACKED-BED TECHNOLOGY: REVIEW OF DESIGN PARAMETERS S, 1. 1
Guy J. Mommaerts — Jon Exchange Services (Canada) Inc., Elora, Ontario, Canada (IWC-98-46)
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CONDENSATE DEMINERLIZERS ......ccoovevevetsirseeserssssreasasesseseassesesesssssmesssessassssatssasasassssssssssmassssssesssatsisssss issess e 293
Takeshi Izumi, Tatsuya Deguchi, Akira Matsumoto, Takao Ino, Masahiro Hagiwara — EBARA Corporation,
Tokyo, Japan; James Stahlbush, Kenneth L. Foster, Junichiro Yanagi — The Dow Chemical Company, Midland,
MI (IWC-98-47)
Prepared DISCUSSION ......ivrerciresireisisss st sssssessesss st iba s s e s RS s 298
Sallie Fisher —~ Puricons, Inc., Malvern, PA

START-UP AND OPERATING EXPERIENCE WITH A LARGE UPFLOW “PACKED BED”

DEMINERALIZER .......ccoreveveriitemisetsesessssesssssessssssassssessssssssisssssassesesssesesssssesssasastassss s sestss sossstssasssseses sasssssssssasisssmssasases 301
Philip Fatula — Bayer Corporation, Pitisburgh, PA; Fred Muir — Ecodyne Limited, Burlington, Ontario

(IWC-98-48)
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WATER REUSE

Session Chair: Al Owens - Cyrus Rice Water Consultants, Pittsburgh, P4
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Discussion Leader: Larry Krzeswski - General Motors Corporation, Detroit, MI
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IVANTTOBA . ooooeees Sereeeessesesinsesseseaststsssssssseresssssassssssssessesaststassssssststomsssasesssssestorsatas srasassssssmessassasstatsasebssessmaissisissseses 310
Brian Townes — Simplot Canada Limited, Brandon, Manitoba, Canada (IWC-98-49)

THE ADVANTAGE OF MIXED SALT CRYSTALLIZERS IN ZERO LIQUID DISCHARGE

WASTEWATER TREATMENT SYSTEMS ...t e tessssssssssssssssssssussisssssssascnssnsorssesissoses w317
Robert L. Solomon, Ph.D., Karen E. Schooley — Ionics RCC, Bellevue, WA, Samuel J. Griffin — Orlando Utilities

Commission, Orlando, FL (IWC-98-50)
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Dennis McBride — Intel Corporation, Rio Rancho, NM

COMPLETE REUSE OF WASTEWATER FROM A REFINERY/PETROCHEMICAL PLANT .................. 327
Allan L. Farber — Bechtel Power Corporation, Frederick, MD; Emma E. Harniman — Bechtel Limited, London,
England; RaJiv Mittal - Balcke—Durr & Wabag Technologies (BDWT), Madras, India IWC-98-53)
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Michael S. Dalton — Baker Petrolite, A Baker Hughes Company, Sugar Land, TX
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NEW TRENDS AND DEVELOPMENTS IN POWER GENERATION

' Session Chair: Rick McKee - Calgon Corporation, Pittsburgh, PA
IWC Representative: Joseph Venzon - Duquesne Light, Pittsburgh, P4
Discussion Leader: Wayne Micheletti - Wayne C. Micheletti Inc., Charlottesville, VA

USE OF A PATENTED SCALE INHIBITOR IN A ZERO DISCHARGE BRINE CONCENTRATOR AT

SITHE ENERGIES’ MASSENA, NY POWER PLANT ........cccoeummmincinmmmmimisssssssasssssssessesssestsssssesersessssasisssss 338
Pete Averell — Sithe Energies, Inc., Massena, NY, Peter Wrede, Doug Calvey, Al Florance — Calgon
Corporation, Pittsburgh, PA (IWC-98-54)

PrePared DISCUSSION ......oucuiriiiuerrsessiesinrsrsssessssssesessorssssassesssetmesessss e e8RS RS RS s s 346
Christopher Brew — Gainesville Regional Utilities, Gainesville, FL
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FATHER S BOILER ........coeeirieereessiissiseessstsesssasmssstsissssmsismssrssssssssossssesssastsssssstsssstssstosssterestsbasasssessssbossissnssinsessssnsas 348
K. Anthony Selby, Gary A. Loretitsch — Puckorius & Associates, Inc., Evergreén, CO (IWC-98-55)




CONCENTRATION OF CORROSIVE IMPURITIES DUE TO EARLY CONDENSATION - EFFECT OF

PH AND THEIR CONCENTRATION IN STEAM ......cccovvviiirirrreneisirsseeerreriserssssesssssssorsessssssssrsssssssasssssssssssnsnsensns 357
Hiroshi Yamauchi, Takashi Honda, Takeshi Onoda — Hitachi, Ltd., Takayuki Mizuno, Shouji Nobuhara — Mie

University, Tsu, Mie, Japan (IWC-98-57)

Prepared DISCUSSION ......c..ovrieerreretatrsssirerenitiisiirssseisestotiissses s sbossssssssessssese sissstsbssenassobs atsbesesssssssssnssmssessassnsassans 364
Frances M. Cutler — FM Consuiting and Engineering, Irvine, CA

AUTHORS CLOSURE ........ooveeceeereeceresesssnrsssessssssssescssasestsensesssessestsssssassssessossassessessessasasssssstosasssssmassssstsssssssssssssases 366

GOOD LAY-UP PRACTICE PRODUCES SIGNIFICANT BENEFITS........cccconinminnnnestssnssisesssssisassesens 367
David G. Daniels — Mechanical & Materials Engineering, Austin, TX (IWC-98-56)

Prepared DISCUSSION......ccciiniereiii et s s ss s b b ese s st s b s bbb e e bbb n s se R b s e e ettt eratoes 374

Robert Holloway — Holloway Associates, Islington, ON

Tuesday Afternoon Session “D” )

COOLING WATER

Session Chair: Dileep Thatte - Calgon Corporation, Pittsburgh, PA
IWC Representative: Fred Potthoff - Kroff Chemical Company, Pitisburgh, PA
Discussion Leader: George Solymosi - Capital Controls Company, Colmar, PA

CARBON DIOXIDE ASSISTED CORRbSION OFlSTA'INLESS STEEL.....ourininrinecnnsiesssisienssesessonss 371

John C. Tverberg, P.E. — Trent Tube, East Troy, WI; Jerome T. Welz — Miller Brewing Company, Milwaukee, WI

(TWC-98-59)

A NEW HALOGEN RESISTANT AZOLE (HRA) FOR COPPER CORROSION INHIBITION .................... 384
Kurt M. Given, Roger C. May, Claudia C. Pierce — BetzDearborn, Trevose, PA (IWC-98-60)

Prepared DISCUSSION ...ttt s sa s st st s b e e A s s s aabe st et st s s aasseabaar sasraseanssasanens 389
Donald A. Johnson — Nalco Chemical Company, Naperville, lilinois

AUENOTTS CIOSULE ....veveriniirecrererrestessesterteeseeseressinsessstssansessetsssssassseessssssasassessesst sonsssastsutastsosestes aotesssssssssstesssssranssbessressssns 392

INNOVATIVE TROUBLESHOOTING IN A REFINERY COOLING SYSTEM (A CASE STUDY) ............. 393

Thomas S. McCurdy, Jill Teitelbaum McCurdy — The Breakthrough Group, Cherry Hill, NJ IWC-98-40)

MARINE BIOFOULING CONTROL SYSTEM FOR HEAT EXCHANGER BY INTERMITTENT

OZONATION ......ooiirrctcctetireressssseeresastssessesrsraesetens et aassas st sebsesaseasese e s assb L PaR U A bA S E O RS SEE H A S A S SRS SRS R RS s et sa st e e bbb res 398
Yasuhiro Tanimura, Junji Hirotsuji, Kazuhiro Miya — Mitsubishi Electric Corporation, Amagasaki, Hyogo,
Japan; Naoki Nakatsugawa, Kazuo Yamada — Mitsubishi Electric Corporation, Nishisonogi, Nagasaki, Japan
(IWC-98-42)

Prepared DSCUSSIOM evevevevorreeseeeveeneserecssssmsessssesssssassessesssssssassessseseesbesss st bSO R 1RSSR AR RS 413
Arthur J. Freedman — Arthur Freedman Associates, Inc., East Stroudsburg, PA
COOLING WATER CHLORINE ADDITION STRATEGIES: ONE PLANT’S EXPERIENCE..................... 415

Philip P. Jones — U.S. Generating Company, Kennerdell, P4 (IWC-98-43)

Papers presented on Wednesday, October 21, 1998
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ECONOMICS

Session Chair: Shan Sundaram - P.E., AMBI-Design, Rockford, IL
IWC Representative: David McFayden - CH2M HILL, Pittsburgh, PA
Discussion Leader: Terry LaTerra - Graver Water, Cranford, NJ

ECONOMIC EVALUATION OF CPVC, SST AND HASTELLOY C-276 INTERNAL DISTRIBUTORS TO

BE USED BY ION EXCHANGE SYSTEMS........comirimimnisismmniresmmanssesssmesssismssssosssssmmssssssssssssssssessisssomsssssssssess 421
Shan S. Sundaram, P.E. — AMBI-Design, Inc., Rockford, IL (IWC-98-62)
Prepared DiSCUSSION...........erevurrreriereeaersersoreessasssserssessseessecees RSSO 431

John Castagna — American Aquasciences, Parsippany, NJ




INSTALLATION AND START-UP OUTSOURCED DELTAFLOW™ SYSTEMS AT TVA’S SEQUOYAH

AND WATTS BAR NUCLEAR FACILITIES ..........coosssimsssssssessssssessssssesssmssssissssnssosssssisssssssssssssssaseesssssmasnsnsssssssses 433
Taby C. Wagner, Robert M. McGraw — Ecolochem, Inc., Norfolk, VA; Sam Sarvey — Tennessee Valley Authority,

Chattanooga, TN (IWC-98-63)

Prepared DISCUSSION ...t iiiimnireeesisrn e sssss s s st se st e s e e R RS Sdessbssa nas 439
Bruce A. Larkin — Black & Veatch LLP, Kansas City, MO

WASTEWATER RECLAMATION BY OUTSOURCED MEMBRANE SYSTEMS .....rarcininereeeoseess 442
R. T. Taylor — Ecolochem, Inc., Norfolk, VA (IWC-98-64)

PrePared DiSCUSSION........ccovveresiiiisisnarsaeiisssesitsressts s e ssssssss s bbb ses st e st bR R s SER SES AR SES R s SRk bt 451

Robert P. Allison — Jonics, Incorporated, Watertown, MA

ECONOMICS OF WATER PRETREATMENT/DEMINERALIZER UPGRADE AT THE CITY OF

LAKELAND, FLORIDA’S MCINTOSH POWER PLANT ...ttt ssesens 454
Hugh Patterson — City of Lakeland Florida, Lakeland, FL; Kenneth R. Weiss — Black & Veatch, Kansas City,
MO (IWC-98-61) ) : .

Prepared DiSCUSSION.......ccooneieinrercnnrercsesricse it OO ORISR
Kenneth Frederick — Ion Exchange Associates, Inc., Reading, PA

Wednesday Morning Session “B”
SEAWATER AS A RESOURCE FOR INDUSTRIAL PROCESSES

Session Chair: Richard Myers - Permasep Products, Newark, DE
IWC Representative: Malcolm Clemens — Consultant, Pittsburgh, PA
Discussion Leader: Dave Morris — US Filter Operating Services, Harbor, FL

DESALINATION OF SEAWATER FOR THE PRODUCTION OF INDUSTRIAL PROCESS WATER ...... 469
Paul A. Choules, Dr. Alasdair MacIver — MECO, New Orleans, LA (IWC-98-65)

SEAWATER AS AN INDUSTRIAL WATER SUPPLY SOURCE: ECONOMIC METHODS FOR RAW

WATER SUPPLY DEVELOPMENT .......coooirienieenresiesissstsnssesssessssssssosssssisssnsstesssssasnsssstanstassnssossssasesassasenssnassases 477
Thomas M. Missimer, Robert R. Wright — Missimer International, Inc., Fort Myers ITWC-98-66)

PRE-TREATMENT OF SEAWATER FOR COMBINED CO-GENERATION AND '

REFINERY/PETROCHEMICAL COMPLEX tereeereesresseeseesessesseaseeanreaaestesiasrasse bt bs e et seRteantaastesaseenesereanannarats 485
Allan L. Farber — Bechtel Power Corporation, Frederick, MD; Andrew Milsted — Bechtel Limited, London,

England, Naresh Verma — UEM Limited, New Delhi, India (IWC-98-67)

Prepared DISCUSSION ......cccovrivevecnierecininansistisisssssastasstssss st et eesessassrsssssssssnsassassossand Meencecsarsessesantsssarassannsersaseten 492
James D. Mavis — CH2M HILL, Bellevue, WA

PRICING A SEAWATER DESALINATION PLANT FOR INDUSTRIAL USE. .........coiiininneneetsnssnns 495
Dr. Irving Moch, Jr. — I Moch & Associates, Inc., Wilmington, DE (IWC-98-68)

Wednesday Morning Session “C”
COMPUTER SOFTWARE TOOLS FOR WATER & WASTWATER

APPLICATIONS

Session Chair: Marion Maniet - AEA Technologies, Bethel Park, PA
IWC Representative: Kathleen Lagnese - Aristech Chemical Corporation, Pittsburgh, PA
Discussion Leader: Robert Quinn, RQ Associates, Inc. - Teaneck, NJ

USE OF COMPUTER SOFTWARE TO ENHANCE PROCESS MONITORING........cccccoummmmminnnnnisasasssnnsssises 501
Leonard Freedman — LXF Incorporated, Wilmington, DE (IWC-98-69)

USING COMPUTERS TO SHARE KNOWLEDGE..........viirrrienreinerenieranne Fevrenterereneaes vt eneitens 506
Nicholas J. Furibondo — Nalco Chemical Company, Naperville, IL IWC-98-70)




~ BENIGN BIOCIDE FOR COOLING WATER SYSTEMS ...ttt is s ssssasssssssassssssssssss 561
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OPTIMIZING WASTEWATER TREATMENT PROCESS AND PROJECT EVALUATIONS WITH
STANDARDIZED, FULLY INTEGRATED CONCEPTUAL MODELING APPROACH
Carleton P. Bowen — ICARUS Corporation, Rockville, MD (Not Published in these Proceedings)

THE USE OF MODERN COMPUTATIONAL FLUID DYNAMICS METHODS TO SIMULATE THE

OPERATION OF SUBMERGED MULTIPORT DIFFUSERS IN LAKE ONTARIO.........cccunimmimmninnninssienanns 513
Russell Elliott - RV Elliott Enterprises, Toronto, Ontario, Canada; Robert Broberg ~ AEA Technology -
Engineering Software Ltd., Waterloo, Ontarzo Canada (IWC 98-80)

Prepared DISCUSSION........c.cvecrrimsertieeis st iesssssessserssss s b s R bR R S S8s0EShESbRn 521
Stewart W. Taylor — Bechtel Power Corporation, Frederick, MD

Wednesday Session “D”

ENVIRONMENTALLY FRIENDLY CHEMISTRY

Session Chair: Robert Cunningham - Chemisis, Inc., Trinity Center, CA
IWC Representative: Paul O’Boyle - US Filter Operating Services, Pittsburgh, PA
Discussion Leader: Martin Otban - Mitco Inc., Grand Rapids, MI

BROMINE-BASED BIOCIDES FOR COOLING WATER SYSTEMS: A LITERATURE REVIEW............. 523
‘Robert D. Bartholoriiew — Sheppard T. Powell Associates LLC, Baltimore, MD.(IWC-98-74)

A “GREENER” COST EFFECTIVE ALTERNATIVE TO COOLING WATER CORROSION '

CONTROL ..o tevseesssesessmssssssessessssassssasessssssssssssosantstsontsessstserassessansssssos st snstesssassissasessssstasatetsasssmssssssisesnsnsssssaves 553
B.K. Failon, R.G. Gabriel = Albright & Wilson, Inc., Glen Allen VA (IWC-98-75)
Prepared DISCUSSION . .....ccvvuerueiiriim sttt st as s b s e LS e 559

Arthur J. Freedman — Arthur Freedman Associates, Inc., East Stroudsburg, PA
TETRAKISHYDROXYMETHYLPHOSPHONIUM SULFATE (THPS) A NEW, ENVIRONMENTALLY

Dr. R.E. Talbot, B.L. Downward — Albright & Wilson, Birmingham, England; Tom Haack — Albrzght& Wilson,
Richmond, VA (IWC-98-76)
Prepared DISCUSSION ........civuiirmuriisiimsesrsississsssssssissesesse s sisssass s AR R R b 0 569
Tony Dallmier - Nalco Chemical Company, Naperville, IL
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Thomas H. Pike — Western Farmers Electric Cooperative, Fort Towson, OK (IWC-99-52)

CORROSION-PRODUCT TRANSPORT ANALYSIS BY NONDESTRUCTIVE X-RAY AND GAMMA-RAY

IVEETHODS ......oeteveeeeeitcraveseesesessbeseseesebasessiassasssessssesesessseebessassbssotos asesiasbsasssesseeheh e aRsrbe s ebE e b e 0a 020 e e En R OR et e b s st st et e s et s b euc st soestaes 410
Barbara D. Sawicka, Jerzy A. Sawicki — AECL, Chalk River Laboratories, Ontario, Canada (IWC-99-51)

CORROSION BEHAVIOR IN TURBINE SYSTEM UNDER NEUTRAL PURE WATER CONDITION ................ 418
Minoru Kobayashi, Hajime Hirasawa — Toshiba Corporation Power Systems & Services Company, Yokohama, Japan

(IWC-99-53)

DEAERATION —~ THE PARALLEL DIFFERENCE ........cocootietimereirereii i inee s ens e st e e s e sba s sae s esessemses 424
Bill Runyan, James Abruzzo — Cochrane, Inc., King of Prussia, PA (IWC-99-54)

Prepared DISCUSSION ...cco.vciiewitiiririte st ssbsees s st tbets e s e s s A4 Ao b S E et ab e b S e
Eli Salem — Ecodyne Limited, Cranford, NJ

CONDENSATE POLISHER UPGRADE AT CONEMAUGH STATION......coviiiiirencr ettt 435
Gerald P. Gall — GPU/Genco, New Florence, PA (IWC-99-55)

Prepared DISCUSSION ......c.c.vviuiiiiiirtiiei st ts st b RS eSS S b s b Sh e
George J. Crits — Aqua-Zeolite Sciences, Inc., Ardmore, P4 : :

Tuesday Afternoon Session

SOLVING MEMBRANE OPERATIONAL PROBLEMS

Session Chair: Harold Aronovitch — Hungerford & Terry, Clayton, NY
IWC Representative: Malcolm Clemens — Consultant, Pittsburgh, PA
Discussion Leader: Wayne Bates — Hydranautics, Rockton, IL

DESIGN-BUILD OF A 2,800-GPM MICROFILTRATION, REVERSE OSMOSIS AND MIXED BED ION

EXCHANGE WATER TREATMENT SYSTEM IN NEW YORK CITY ....cccooivririimiiiirinrisescnn e siines 446
Ian A. Crossley, Donald Brailey — Hazen and Sawyer,P.C., New York, NY; James Hoff — USFilter, Inc. Rockford IL
(IWC-99-56)

Prepared Discussion
Charles Fritz — Black & Veatch, Overland Park, KS — Not printed in these proceedmgs

THE USE OF MEMBRANE TECHNOLOGY FOR THE PRODUCTION OF DI WATER IN REMOTE AND

ENVIRONMENTALLY SENSITIVE AREAS.....oiicitrtirirrtsistereereentseeaststs hasisressstessons sssossasassasssseesaesrsscssasinsnsssssisssisasenss
David Threlfall - Ecolochem International Inc., Peterborough UK. (IWC-99-57) .

Prepared Discussion
Doug Glanz — BetzDearborn Argo Scientific, Cmcmnatz OH — Not printed in these proceedings.

APPLICATIONS OF ON-LINE TOC ANALYSIS FOR MONITORING REVERSE OSMOSIS MEMBRANE

PERFORIMANCE .......ccoiitiivieeiiestestsssstessitaseatastastasassianestenssessesessattesssesssnses s tessasessarassesssasssssassesassasintsss SRR
Karen Clark — Anatel Corporation, Boulder, CO (IWC-99-58)
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IMPROVING THIN FILM COMPOSITE RO MEI\’HSRANE PERFORMANCE IN BIOLOGICALLY ACTIVE

WVATERS ... veveoeeetis ettt stsase st sesaseasasssessebssesesesebaesassbesbbs bt on s S b s s 03 e s AR SRR S SR 4 AR A bR S R b b s En 482000 AER LT S £ e R e s n s R e 469
Steven Coker — The Dow Chemical Company, Freeport, TX, Terry Marsh — FilmTec Corporation, Edina, MN, Upen

Bharwada — The Dow Chemical Company, Midland, MI (IWC-99-60)

Wednesday Morning Session

ADVANCES IN ION EXCHANGE TECHNOLOGY

Session Chair: Bd Nace — Rohm and Haas Company, Philadelphia, PA
IWC Representative: Andrew Calderwood — Westinghouse Nuclear Services.Division, Madison, PA
Discussion Leader: Peter Yarnell ~ Graver Chemical Company, Glasgow, DE

SIX YEARS OF SHORT-BED DEMINERALIZATION AT THE ONTARIO HEALTH

SCIENCES CENTRE......covecieieeeeiieesirissesisesssstesrasssssssssssssssessssessssessisessimssssmssesisssestenessssmssss issssesessesssssssssssestasasssssssassassons 476
Jacques Bernier ~ TransAlta Energy Ltd., Ottawa Ontario; James Hodd, Bradley Smith, Tod Wilson — Eco-Tec Inc.,

Pickering, Ontario (IWC-99-61)
Prepared DISCUSSION ....c.viuiuicieteit ettt h L L b 481
Philip W. Fatula — Bayer Corporation, Pittsburgh, PA

EFFECT OF CONTACT TIME ON OPERATING CAPACITY OF RESINS.........cccivimniinncnrenesns e 484
Uday Datar, Kiran Deshapnde, M. Kalyan — Thermax Limited, Pune, India (IWC-99—63)

Prepared Discussion
Fred Granem — Mitsubishi C’hemzcal America, Tarrytown, NY — Not printed in these proceedings.

BEHAVIOR OF SILICA IN ION EXCHANGE AND OTHER SYSTEMS ....... vt e e teaeberebteae et e paseeneene 492
Peter Meyers — ResinTech, Inc., Cherry Hill, NJ (IWC-99-64) '
PrePared DISCUSSION .......ocovimcuiiiieiieicre ettt et ses bbb LR SR 502

Harold L. Aronovitch — Hungerford & Terry, Inc., Clayton, NJ

NOVEL AMPHOTERIC ION EXCHANGE RESIN AND ITS CHROMATOGRAPHIC SEPARATiON

CAPABILITY w.oooeoeetittee st eeseeetese e besesestssarasssasesasessessessastasacssese ok susatsssnsssssrestn s bt shs b e L b e L e o senae e bnd e arabs b TR S et e b e b e st s s b bt asn e bes 504
Go Honda, Takayuki Tashiro — Mitsubishi Chemical Corporation, Kanagawa-Ken, Japan Tsuyoshi Itou, Alan Sharpe —
- Mitsubishi Chemical America, Inc., White Plains, NY (IWC-99-65) ,

TWO YEARS EXPERIENCE WITH A PACKED BED SYSTEM DEMINERALIZING HIGH

SILICA/SOLIDS WATER
Francisco Javier Gomez — Pemex Refinacion Refineria; Miguel Hidalgo - Tula, Hgo, Mexico; Lemus Noguez Enrique —
Mexico, D.F., Mexico (IWC-99-62) — Not printed in these proceedings.

Wednesday Morning Session

INNOVATIVE MEMBRANE PROCESSES

Session Chair: Richard Myers — DuPont Permasep, Newark, DE
IWC Representative: Malcolm Clemens — Consultant, Pittsburgh, PA
Discussion Leader: Robert Quinn — RQ Associates, Inc., Teaneck, NJ

A NEW HIGH EFFICIENCY REVERSE OSMOSIS PROCESS ...ttt 510

Shuichi Chino, Isamu Sugiyama — Nomura Micro Science Co., Ltd., Kanagawa, Japan; Jeffrey Holloway — Kennicott
Water Systems Limited, Wolverhampton, UK; Deb Mukhopadhyay — Consulting Chemical Engineer, San Franciso, CA —
(IWC-99-66) ' , _
Prepared DiSCUSSION .........cooeviveeeeriecieiereneeseeree oo s e eeeeeeeeeetateretatetatteseneheteren e ae e et bAee s et e st et tereasenr et et et sabnsnaeratatatesas 518
Michael Gottlieb — ResinTech, Inc., Cherry Hill, NJ .

IMPROVING REVERSE OSMOSIS (RO) PERMEATE QUALITY THROUGH PERMEATE RECYCLING AND
THE USE OF HIGH SILICA REJECTION MEMBRANES ......cccooniiimitiinenncn st 520
Dr. John I. Kim — Riverbend Steam Station, Duke Power Co., Mount Holly, NC; Robbin M. Jolly — Allen Steam Station,

Duke Power Co., Belmont, NC (IWC-99-67)
Prepared Discussion
Robert Allison — Allen Steam.Station, Duke Power Co., Belmont, NC — Not pnnted in these proceedings.




LOW LEVEL DEOXYGENATION OF BOILER MAKEUP WATER USING GAS

TRANSFER MEMBRANES .......ooiturinirieniiimietniiiseinsissisis st sens sttt s e 527
Patrick Kinghorn, William E. Haas — Ecolochem, Inc., Houston, TX (IWC-99-68) . ,
Prepared DiSCUSSION .........ooviveeerirereerivnreriosneoeesrivesesiisnensnessnnes bbb e RS s S e bbb bt b enees e 533

Brian D. Miller - CELGARD LLC, Charlotte, NC
EFFECTIVE DEOXYGENATION BY A HYBRID PROCESS COMBINING GAS TRANSFER MEMBRANES

WITH CATALYTIC OXYGEN REDUCTION ..ottt sa st er et be sttt st s en 535 .

* Scott B. Gorry — Ecolochem, Inc., East Hartford, CT, William E. Haas — Ecolochem, Inc., No;folk VA; James W,
Mahaffee ~ Baltimore Gas & Electric, Lusby, MD (IWC-99-69)

Prepared DISCUSSION ..ottt bbb bbb b 4ok e bbb e s s ee s et bese et e st b e sr s ben s
Brian D. Miller — CELGARD LLC, Charlotte, NC

Wednesday Morning Session
MICROBIOLOGICAL CONTROL

Session Chair: Richard Lutey — Buckman Laboratories, Inc., Memphis, TN
IWC Representative: Joseph Venzon — Duquesne Light Company, Pittsburgh, PA
Discussion Leader. Wayne Micheletti — Wayne Micheletti Inc., Charlottesville, VA

A NEW, SIN GLE-FEED LIQUID BROMINE BIOCIDE FOR DISINFECTION OF INDUSTRIAL WATER

SYSTEMS ....ooticviieisierrerriteiesinsscssastssssiessessineessseseerssesstssssssrssssss sisess snsasssesstensssss shtnressensesiesssnsnnsataesiessesssassessssntensstessssssnsones
I.N. Howarth, C.J. Nalepa, R. M. Moore, L.C. Stevens — Albemarle Corporation, Baton Rouge, LA (TWC-99- 70) :

DETECTION AND REDUCTION OF BIOFILMS IN INDUSTRIAL COOLING WATER.S ..................................... 552

Edward S. Beardwood, Jerry K. Therrien ~ Drew Industrial Division, Ashiand Canada, Inc., Ajax, Ontario, Canada
(IWC-99-71)

Prepared DISCUSSION ......oveoitreieeretreeerterereeree st reees e ree e ttoesbesssasecriasbesessasin s eessbaesesme e sassae e bbb ebsresbesss ot e nanbesbenannssassbsaensasan
John F. Garey — Bridger Scientific Inc., Bourne, MA

ATTNOT?S CHOSUI' 1uevvveeieiieirireeiisisseeeaeieeteretseissssasessssssssseesaeesssssarsessssssssssstsesssssstessesssssssrssestnssrsasnsssssasinessssssusnsessasnssosssssnseneses

A REPORT ON MIC ACTIVITIES AT TIML........ccoouurirerrrierereinsseconissnsssssssssssesasssssssssasssssesssssnassessossessessssssssssssssssessesssscons
Russ Green — GPU Nuclear, Middletown, PA (IWC-99-72)

DEGRADATION OF SKIMMER DRIVE CHAINS IN THE PRIMARY CLARIFIERS OF A MUNICIPAL WASTE
TREATMENT PLANT DUE TO MICROBIOLOGICALLY INFLUENCED CORROSION .......ccccoveeee. cereneeaeies 584
James Scutti - Massachusetts Materials Research, Inc., West Boyleston, MA; Jeffrey McAuley — Massachusetts Water

Resources Authority, Winthtrop, MA (IWC-99-73)

Prepared DISCUSSION ..ottt it es bbb st ot se s bbb e e e s e st srenea s s s sa b e n et e s b e b e n st s s e nsreneon 592

Stephen Lamb — Consultant, Nickel Developmenz Institute, Huntington, West Virginia
AULNOY?S CLOSUIE ...ttt ettt st ca et e s s bbb s s s e s R e s e oss s beebe e bs e be b eae e et s onbesateshns nusarnssonbasssbess 593
ALLIED SIGNAL SPRINKLER SYSTEM REMEDIATION PROJECT .......ccovovvnvnviiiinnirieniins ereree e sarataes 594

Myron Shenkiryk - HERC Products, Inc., Phoenix, AZ TWC-99-74)

Wedﬂesday ‘Morning Session
POWER PLANT MONITORING
Session Chair: James Dromgoole — Fort Bend Services, Inc., Staﬂord, X
IWC Representative: Kathleen Lagnese — Aristech Chemical Corporation, Pittsburgh, PA
Discussion Leader: Torry Tvedt — Puckorius & Associates, Angleton, TX
S

REPRESENTATIVE SAMPLING IN THE STEAM CYCLE OF A POWER PLANT........ccoooivvimeeriineserinssissinsssnses 596

James E. Groose, Myron G. Feldman — Sentry Equipment Corporation, Oconomowoc, WI (IWC-99-79)

' 601

Prepared DISCUSSION ..ottt e a s et b e sb bR s bR e e bR st
Mark A. Janick — Baltimore Gas & Electric Company, Baltimore, MD




pH MEASUREMENTS IN APOWER PLANT ...ttt sicssssssbs b assbes s saeb s b s bbb s st s e aasasssns s snsnsens 603
Shane Filer — Honeywell, Fort Washington, PA; Mark Janick, Steve Shulder — Baltzmore Gas. & Electric, Baltimore, MD;
Gary Hinds — TXU, Comanche Peak, Glen Rose, TX; Bill Boyd — Kincaid Generation, Kincaid, IL; Donald Vinnicombe —

Earthwater Technologies, South Africa (IWC-99-75)

SPECIFIC CONDUCTIVITY TEMPERATURE COMPENSATION ........coiiiiimnimnitnntrnninncinsiesinissss s ssss s ssssasnss 610
Anthony C. Bevilacqua, Ph.D., David M. Gray — Thornton, Inc., Waltham, MA (IWC-99-76)

PRACTICAL CORROSION MEASUREMENT TECHNIQUES FOR STEAM CONDENSATE

SYSTEMS .ooorvreeereeeeriresinsesesetssissssssssrassssseasassestassntst ssssessasnsstosecsbessassasssssbasnssssasnsssstsssssassssssssassasssssssansasatonssatessassasetsssssansasars 616
Daniel M. Cicero — Nalco Chemical Company, Naperville, IL (ITWC-99-77) '

Prepared Discussion
Steve Shulder — Baltimore Gas & Electric, Baltimore, MD — Not printed in these proceedings.
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