
Engineers Society of Western Pennsylvania 
 
 

6688thth  AAnnnnuuaall  IInntteerrnnaattiioonnaall  
WWaatteerr  CCoonnffeerreennccee  

22000077    
 

 
 
 
 
  
 
 
 
 
  

October 21-25, 2007 
Orlando, Florida, USA 

 
 
 

Volume 1 of 2 
 
 
 
 
 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com 

 
ISBN: 978-1-60560-074-1 

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



Engineers Society of Western Pennsylvania 
 

68th Annual International Water Conference 
2007 

 
TABLE OF CONTENTS 

 
VOLUME 1 

 
 

APPROACHES TO MINIMIZING MEMBRANE FOULING 
 
 

Synthesis and Characterization of Charged Polystyrene Membranes for the 
Electrodialysis of Sodium Chloride using Space Charge Model ................................................... 1

A. Kumar, S. Sachdeva 
 

Prepared Discussion ........................................................................................................................ 14
J. Wood 

 

High-Efficiency Filtration for Membrane Pretreatment ................................................................. 16
J. Fues, J. Kucera 

 

Side-by-Side Performance of Reverse Osmosis Elements Using Two Different 
Feed Channel Spacers...................................................................................................................... 27

S. Beardsley, C. Granlund 
 

Prepared Discussion ........................................................................................................................ 33
M. Preston 

 
WATER, WASTEWATER AND BIOLOGICAL TREATMENT 
 
 

Enhanced Calcium Removal from Electronics Wastewater with Hydrodynamic 
Cavitation Technology...................................................................................................................... 35

S. Kim, J. Park, W. Lee, Y. Lee, J. Lee, W. Wang 
 

Treatment Efficiency Improvement of Existing Pulp Industry Wastewater 
Treatment Plants with Suspended Carrier Biofilm Process (SCBP) ........................................... 46

A. Ketonen, M. kierikka, P. Pajuniemi 
 

Prepared Discussion ........................................................................................................................ 56
P. Togna 

 

Application of Advective-Flow Membrane-Aerated Biofilm Reactor (AF-MABR) for 
Treatment of Ammonium-rich Wastewater..................................................................................... 58

A. Motlagh, J. Joseph, T. Lapara, M. Semmens 
 

Prepared Discussion ........................................................................................................................ 66
E. Stover 

 

Application of Activated Carbon Technologies in Supplemental Point-Of-Use 
(POU) and Point-Of-Entry (POE) Drinking Water Treatment......................................................... 67

G. Hatch, T. Koele 
 
 
 
 
 
 



ZERO LIQUID DISCHARGE TECHNIQUES AND APPLICATIONS 
 
 

Achieving Zero Blowdown for Cooling Towers ............................................................................. 73
S. Owens, R. Maxey 

 

Prepared Discussion ........................................................................................................................ 80
W. Shaw 

 

Leading Chemical Manufacturer's Plant in South India to Become a Zero Liquid 
Discharge Unit ................................................................................................................................... 83

A. Sarkar, S. Kukade 
 

Prepared Discussion ........................................................................................................................ 89
J. Moen 

 

ZLD: New Silica Based Inhibitor Chemistry Permits Cost Effective Water 
Conservation for HVAC and Industrial Cooling Towers ............................................................... 92

D. Duke 

 
IMPROVING PERFORMANCE OF STEAM ELECTRIC GENERATING PLANTS 
 
 

Increased Water Treatment Plant Capacity at a Mexican Power Station Using 
Micro Media Filters Ahead of RO and Replacing EDI with Ion Exchange ................................. 102

R. Kapadia, M. Sheedy, D. Swaine, P. Scroggin 
 

Prepared Discussion ...................................................................................................................... 111
A. Mittal 

 

Controlling Chemistry during Startup and Commissioning of Once-Through 
Supercritical Boilers: An Overview from the EPC Contractor's Perspective ........................... 114

K. Kirschenheiter, M. Chuk, C. Layman, K. Sinha 
 

Prepared Discussion ...................................................................................................................... 123
R. Bartholemew 

 

Treatment of Wastewaters from Coal-Fired Power Plants.......................................................... 128
W. Shaw 

 

Prepared Discussion ...................................................................................................................... 145
L. Weimer, R. Solomon 

 
ION EXCHANGE SPECIAL APPLICATIONS 
 
 

Selective Ion Exchange Resins and Their Application for Target Contaminant 
Removal in Aqueous Systems: Application Overview and New Developments ...................... 146

S. Neumann, P. Fatula 
 

Prepared Discussion ...................................................................................................................... 154
F. Boodoo 

 

Structural Design of Nanoporous Silica Polyamine Composites for Metal 
Separations and Processing in Water .......................................................................................... 157

E. Rosenberg, M. Hughes, J. Wood 
 

Prepared Discussion ...................................................................................................................... 168
R. Albright 

 



Evaluation of Tri-Bromide Resin for Bacterial Purification of Drinking Water ......................... 169
S. Naik, S. Mokashi, S. Kulkarni, K. Deshpande 

 

Prepared Discussion ...................................................................................................................... 176
G. Vero 

 

Ion Exchange Resins as Stationary Phase in Industrial Chromatographic 
Separation........................................................................................................................................ 178

H. Mononen 
 

Prepared Discussion ...................................................................................................................... 187
G. Rossiter 

 
LEGIONELLA 
 
 

Use of IQ-CHECK™LEGIONELLA Kits as a New Tool for Efficient Legionella 
Monitoring in Water Samples ........................................................................................................ 192

F. Martinez, H. Frenkiel-Lebosse, S. Pierre, V. Todorova 
 

An Overview of Legionella Analysis ............................................................................................. 196
D. Miskowski 

 

Cutting-Edge Technology for Legionella Identification and Control in Cooling and 
Drinking Water................................................................................................................................. 201

Z. Zhang, P. Puckorius 
 

Panel Participant ............................................................................................................................. 206
G. Licina 

 

Panel Discussion Transcript.......................................................................................................... 214

 
BLOWDOWN RECYCLE AND EQUIPMENT DESIGN CONSIDERATION FOR 
PRODUCED WATER 
 
 

Equipment Design Considerations for Lime Softening and Ion Exchange 
Softening of Produced Water in Heavy Oil Extraction ................................................................ 223

R. Holloway, G. Page 
 

Author's Closure ............................................................................................................................. 239
R. Holloway, G. Page 

 

Prepared Discussion ...................................................................................................................... 241
J. Fair 

 

Water Reuse Plant Challenges for Alternative SAGD Steam Generation ................................. 253
R. Penaranda, R. Gay-De-Montella 

 

Prepared Discussion ...................................................................................................................... 263
C. Wilson-Mussbacher 

 

Waste Water Treatment Options for a SAGD Oil Production Facility........................................ 285
S. Portelance 

 

Prepared Discussion ...................................................................................................................... 298
K. Kwasniewski 

 



Affect and Challenge of Controlling Multiple Feed Streams (Brackish, Fresh, and 
Produced Waters) to Inlet of a Warm Lime Softener ................................................................... 304

M. Myszczyszyn 

 
EXPERIENCES ASSOCIATED WITH EXTENDED LAY-UPS OF STEAM 
GENERATION SYSTEMS AND SUBSEQUENT RETURN TO SERVICE-PANEL 
DISCUSSION SPONSORED BY ASME RESEARCH COMMITTEE 
 
 

I Have to Lay Boilers Up - What Next?.......................................................................................... 311
J. Dromgoole 

 

A Novel Approach to Storing and Returning Feedwater Heater Shells to Service .................. 318
T. Pike, D. Dewitt-Dick, O. Dewitt-Dick 

 

Declining Pressure Method for Boiler Storage and Boiler Cleanliness Assessment 
by Untrasonic Technique ............................................................................................................... 325

B. Stroman 
 

Lay-Up and Return to Service Practices at Ontario Power Generation .................................... 336
M. Caravaggio 

 

Do EPRI and ASME Guidelines Apply to Me? .............................................................................. N/A
W. Moore 

 

Considerations in Returning a Moth Balled Unit to Service....................................................... N/A
D. Dewitt-Dick, C. Benavides 

 

Panel Discussion Transcript.......................................................................................................... 345

 
OPEN COOLING WATER SYSTEMS 
 
 

Benefits of Soft Water Makeup for Cooling Tower ...................................................................... 350
W. Harfst 

 

Prepared Discussion ...................................................................................................................... 359
J. Kanuth 

 

Calcium Hypochlorite versus Bromine in Cooling Water Treatment ........................................ 362
S. Pickens 

 

Prepared Discussion ...................................................................................................................... 371
F. Azarnia 

 

Cooling Tower Retrofit to a Once-Through Cooled Unit............................................................. 375
B. Larkin, S. Cinelli 

 

Author's Closure ............................................................................................................................. 385
B. Larkin, S. Cinelli 

 

Prepared Discussion ...................................................................................................................... 387
J. Cuchens 

 
 
 
 
 



STATE OF THE ART FGD WASTEWATER TREATMENT TECHNOLOGIES AND 
DISCHARGE LIMITS 
 
 

Designing Constructed Wetlands for Mitigating Risks from Flue Gas 
Desulfurization Wastewater ........................................................................................................... 400

C. Murray-Gulde, F. Mooney, G. Huddleston III 
 

Considerations Impacting for Technology Selection Process for FGD Purge 
Stream Wastewater Treatment Systems....................................................................................... 409

C. Chapman, C. Layman 
 

Prepared Discussion ...................................................................................................................... 419
P. Chu 

 

Evaporation of Purge Water from Wet FGD Scrubbers .............................................................. 421
M. Nicholson 

 

Prepared Discussion ...................................................................................................................... 431
M. Preston 

 

ZLD: Solutions for the Treatment of FGD Wastewater................................................................ 434
G. Mandigo 

 

Prepared Discussion ...................................................................................................................... 449
P. Scroggin 

 
ADVANCED MEMBRANE OPERATIONS AND APPLICATIONS 
 
 

Commission of a Water Treatment System in NZ........................................................................ 450
S. Gagnon 

 
VOLUME 2 

 
EDI Performance and Resin Filled Concentrate Compartments................................................ 474

J. Barber, D. Tessier 
 

Prepared Discussion ...................................................................................................................... 484
J. Tate 

 

Pushing the Limits: New Reverse Osmosis Membrane Cleaning 
Recommendations .......................................................................................................................... 487

C. Broden, C. Gilbert 
 

Prepared Discussion ...................................................................................................................... 495
T. Barker 

 
CLOSED COOLING WATER SYSTEMS 
 
 

Tracking Molydenum Concentration in Cooling Water Applications ........................................ 501
V. Malkov, B. Nagao 

 



Water (Resource) Conservation Using Closed-Loop, Evaporative Cooling 
Systems for Process Power, and Refining Applications ............................................................ 510

P. Demakos 
 

Case Histories: Using Tin Technology to Control Corrosion in Water Systems ..................... 518
W. Stapp, P. Puckorius, C. Wright 

 

Review of Closed Water Systems - Treatment Schemes............................................................ 528
J. Farmerie 

 

Closed Cooling System Treatment: Using Phosphinosuccinate Oligomers (PSO) 
as an Alternative to Molybdate ...................................................................................................... 551

B. Moriarty, J. Chao, D. Cicero, C. Myers, P. Yu 

 
INDUSTRY EXPERIENCES WITH THE TREATMENT OF FLUE GAS 
DESULFURIZATION (FGD) PURGE WASTEWATER 
 
 

Biological Treatment of Flue Gas Desulfurization Scrubber Purge Water ............................... 561
M. Pudvay, R. Kelly, A. Lau, E. Stover, P. Togna 

 

Prepared Discussion ...................................................................................................................... 576
N. Vani 

 

Full Scale Implementation of GE Abmet Biological Technology for the Removal of 
Selenium from FGD Wastewaters ................................................................................................. 580

J. Sonstegard, J. Harwood, T. Pickett 
 

Prepared Discussion ...................................................................................................................... 586
K. Munirathinam 

 

FGD Wastewater Disposed of Via Deep-Well Injection at Duke Energy's Gibson 
Generating Station .......................................................................................................................... 587

P. Eyck, B. Nickrand, J. Guidos, R. Cleveland, J. Mezo 
 

Prepared Discussion ...................................................................................................................... 594
A. Mittal 

 

Performance of Pilot-Scale Constructed Wetland Treatment Systems for Flue Gas 
Desulfurization Waters ................................................................................................................... 597

D. Eggert, J. Rodgers Jr., C. Hensman 
 

Prepared Discussion ...................................................................................................................... 607
D. Martini 

 

Initial Operating Experience with a  Novel FGD Waste Water Treatment System at 
Duke Energy's Marshall Steam Station ........................................................................................ 611

C. Bryant, R. Wylie, J. Frank, A. Zagala, P. Eyck 
 

Prepared Discussion ...................................................................................................................... 618
P. Scroggin 

 
RESURGENCE OF THE NUCLEAR POWER INDUSTRY 
 
 

Challenges in Licensing and Water Treatment Design for the New Generation of 
Nuclear Power Plants ..................................................................................................................... 619

M. Chuk, J. Isaac 
 



Prepared Discussion ...................................................................................................................... 629
B. Larkin 

 

Heat Exchanger Fouling in a Safety-Related Service Water System......................................... 632
K. Selby, G. Licina, N. Sadeghi, A. Dave, D. Fuller, T. Green, N. Wilmshurst 

 

Author's Closure ............................................................................................................................. 649
K. Selby, G. Licina, N. Sadeghi, A. Dave, D. Fuller, T. Green, N. Wilmshurst 

 

Prepared Discussion ...................................................................................................................... 650
R. Post 

 

A New Approach to Integrated Water Management for Nuclear Industry................................. 653
M. Shepherd, E. Gardner 

 

Author's Closure ............................................................................................................................. 662
M. Shepherd, E. Gardner 

 

Prepared Discussion ...................................................................................................................... 665
M. Feldman 

 

Nuclear Power Plant Cooling System Performance Improvement through Real-
Time Monitoring, Diagnostics and Control .................................................................................. 667

A. Kern, P. Eyck, G. Peabody 
 

Author's Closure ............................................................................................................................. 681
A. Kern, P. Eyck, G. Peabody 

 

Prepared Discussion ...................................................................................................................... 682
K. Sinha 

 
ION EXCHANGE 
 
 

Practical Notes & Procedures in Condensate Polishing ............................................................ 688
G. Crits, W. Runyan 

 

Prepared Discussion ...................................................................................................................... 705
G. Alexander 

 

Solving a Problem of Microorganisms Growth in Cation Exchangers in Abu Qir 
Fertilizers Co. .................................................................................................................................. 710

F. Badawy, H. Gomaa 
 

Prepared Discussion ...................................................................................................................... 724
A. Preuss 

 

Economic Comparison of Electrodeionization and Mixed Bed Unit Operations ..................... 727
A. Dey, B. Loyd 

 

Prepared Discussion ...................................................................................................................... 746
D. Kellogg 

 

20 Years of Condensate Polishing at San Onofre Nuclear Generating Station ....................... 751
D. Auerswald 

 

Author's Closure ............................................................................................................................. 782
D. Auerswald 

 

Prepared Discussion ...................................................................................................................... 785
B. Hoffman 

 



NEW MONITORING TECHNIQUES FOR BOILERS, COOLING TOWERS, FLUE 
GAS DESULFURIZATION, AND PROCESS APPLICATIONS 
 
 

Inductive Conductivity for Control of CIP Processes ................................................................. 788
V. Malkov 

 

Case Studies Using New Luminescent Technology for ppb Levels of Dissolved 
Oxygen in High Purity Boiler Water .............................................................................................. 794

J. McKinney, N. Ledermann, S. Hediger, F. Dunand 
 

Using Particle Counters for Pretreatment Optimization, Iron Transport 
Monitoring, Condenser Leak Detection, and Carryover Monitoring - A Synopsis of 
Experiences ..................................................................................................................................... 802

R. Bryant 
 

Prepared Discussion ...................................................................................................................... 822
J. Dromgoole 

 

Characterization of Selenium Species in Flue Gas Desulfurization Waters Using 
High Performance Liquid Chromatograph Inductively Coupled Plasma Mass 
Spectroscopy (HPLC-ICP-DRC-MS) .............................................................................................. N/A

C. Hensman, M. Garcia-Strickland 

 
PRODUCED WATER FOR SAGD FACILITY 
 
 

Technical, Economic and Environmental Impact of Blending High Hardness 
Brackish Water for Makeup Water to Generate Steam at Encana's SAGD Facilities............... 823

C. Mussbacher 
 

Produced Water and High Salinity Water Treatment at SAGD Facilities .................................. 837
J. Benetti 

 

Guidelines for Produced Water Evaporators in SAGD ............................................................... 848
D. Peterson 

 

Fouling of WAC and SAC Resins in EOR Applications .............................................................. 864
G. Mommaerts 

 
WATER RECLAMINATION AND REUSE 
 
 

Continuous Blow Down Water Re-Use in Suralya Coal Fired Power Plant Pt. 
Indonesia Power with 3400 MW Capacity..................................................................................... 872

B. Satriyo 
 

Reclaiming Cooling Tower Blowdown - A Case Study at Sasol Synfuels ................................ 886
H. Grant 

 

Time and Money - The Problem with Bad Water Sources and Worse Disposal 
Options............................................................................................................................................. 896

P. Kwan 
 

Fate of Arsenic, Trace Organics and Other Constituents of Wastewater Origin 
During Aquifer Storage Recovery ................................................................................................. 908

D. Pyne 

 



POSTER SESSION 
 
 

Treatment of Water Containing Bacteria by Electrochemical Reactor...................................... 953
E. Bidoia, P. Moraes, I. Gusmao 

 

"How To" Interpret U. S. Patent Claims ........................................................................................ 954
C. McCann, K. Haddaway 

 
Author Index 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




