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Preface 
This volume contains the proceedings of the technical symposium entitled Water Chemistry and Disin­

fection: Swimming Pools and Spas which was held on November 21, 1996 i n Phoenix, Arizona. This sympo­
sium, which was sponsored by NSPI and several member companies, brought together nearly 200 individuals 
from government laboratories, universities, and industry with a diversity of backgrounds. As the symposium 
title suggests, the central theme of the symposium was to discuss the important area of swimming pool and 
spa water chemistry. 

Although much valuable, technical information has been previously published in scientific journals on 
many of the subjects covered in this proceedings, the organizers felt a deeper commitment to creating a 
contemporary forum for the cross fertilization of technological ideas between the industry's leading scientific 
researchers and pool and spa trade professionals. This volume is a result of that effort. 

A total of 18 papers were presented at the symposium. Fourteen of the presented papers appear here. Al l 
papers were subject to review by the Technical Editors after which authors had an opportunity to respond to 
the Editors comments. Because a primary goal of the Editors was reasonably rapid publication, the revised 
papers were accepted without further revision. Thus, the published papers reflect the views and standards of 
the authors and not necessarily those of the Editors. 

R. Denkewicz, Jr. 
C. P. Gerba 
J. Q. Hales 
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Forward 
I n 1996, NSPI through its interest in providing a forum for the exchange of ideas, information and 

experience among those wi th professional interest in the science and technology of swimming pools and spas, 
established a Symposium Series, to be held at its Annual Exposition. This year's symposium, suggested to us 
and organized by Ray Denkewicz, Dr. Charles Gerba, and J. Que Hales is the first in what we hope to be a 
continuing series of symposia serving to elevate the education, integrity and quality of our industry. 

BiU Kent Garvin DiGiovonni 
President, NSPI Technical Director, NSPI 
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Order information for audio 
tapes of the presentations: 

As part of the NSPI Educational Audio Cassette Program, all of the 
presentations made at the symposium were audio recorded. For 
information on availability and pricing of the set of four audiocassettes, 
please contact the National Spa and Pool Institute at: 

National Spa and Pool Institute 
2111 Eisenhower Avenue, 
Alexandria, VA 22314-4698 

Phone: 703-838-0083 ext. 124 
Fax: 703-549-0493 

The catalog numbers for the four tapes covering the day- long 
symposium are 96NSPI-1A, 96NSPI-1B, 96NSPI-1C, and 96NSPI-1D. 

6 Proceedings - NSPI Chemistry Symposium (1996) 



Table of Contents 
Preface 3 
Forward 4 
Acknowledgements 5 
Information on ordering audiocasstte tapes 6 

The Making of a Happy Pool 9 
B m Kent - National President, NSPI 

Monitoring Outbreaks in Swimming Pool and Spa Waters 10 
Anita Highsmith - Water Quality Laboratory, Centers for Disease Control 

Design of an Effective Ozone Pool Treatment System Using Sidestream Application 11 
Allen Clawson - DEL Industries 

Bromine and Ozone: Operational Challenges Encountered in the 
Treatment of Heavily Used Commercial Water Systems 14 
Brian C. Bokowy - Biolab 

Comparative Algaecidal, Algaestatic, and Bacteriostatic Evaluations of 
Selected Commercial Algaecides 18 
Fernando del Corral, Ph.D. and Betty S. Johnson - Buckman Laboratories 

Swimming Pool Water Disinfection with Copper and Silver Ions 26 
Carlos E. Enriquez, Ph.D. and Charles P. Gerba, Ph.D. - University of Arizona 

Virus-Associated Outbreaks in Swimming Pools 31 
Charles P. Gerba, Ph.D., Carlos E. Enriquez, Ph.D. and Peter Gerba - University of Arizona 

The Design of Advanced Pool and Spa Water Treatment Systems Using Catalytic 
Filtration Technologies 46 
Robert A Govemal, Ph.D. - International Innovative Technologies 

Electrolytic Chlorine Generation 55 
Ray Kramer - ELTECH Systems Corp. 

Natural Enzyme Technology Applied to Pools and Spas 56 
Robert J. Kulperger - Natural Chemistry, Inc. 

Peroxygen Compounds as Oxidizers for Swimming Pools and Spas 57 
Ed Lightcap - DuPont Specialty Chemicals 

Potentials of Ozone to Control Cryptosporidium Oocysts in Swimming Pool Waters 62 
Rip G. Rice, Ph.D. - RICE Consulting; Wolfram Hartwig, Ph.D. - Engineered Treatment Systems; 
Gordon R. Finch, Ph.D. - University of Alberta 

continued on following page 

Proceedings - NSPI Chemistry Symposium (1996) 7 



Contents - continued 

Disinfection with Chlorine Products - Some Lessons Learned 80 
Bonnie B. Sandel, Ph.D. - Olin Chemicals 

MPS Interferences in the DPD Method 86 
Tom Seechuk - LaMotte 

ORP Sensor Response in Chlorinated Water 89 
Jacques M . Steininger, D. Eng. Sc. - Santa Barbara Controls; Catherine Pareja, Eng. Tech. -
Institut Universitaire Technologique de Nancy-Brabois 

The use ofPHMB as a Sanitizer in Domestic Spas 98 
Roy D. Vore, Ph.D. and Michael J. Unhoch - Zeneca 

The Langelier Saturation Index - Overview and Update 104 
John A Wojtowicz - Chemcon 

Novel N-Halamine Water Biocides 109 
S. D. Worley, Ph.D. - Auburn University; G. Sun, Ph.D. - University of California Davis; 
R. W. Lowry - Lowry Consulting 

8 Proceedings - NSPI Chemistry Symposium (1996) 



The Making of a Happy Pool 
Bil l Kent 
National President - NSPI 

An introductory address was presented by Bill 
Kent, the National President of the NSPI (1996), His 
address, entitled "The Making of a Happy PooV, was 
a light-hearted look at the pool and spa industry from 
his perspectives as both its president and a long-time 
owner/manager of an industry business. 

Note: This introductory address was made at the sjmiposium. It was 
not, however, intended for publication in this volume. An audiocassette 
recording of the adddress is available. Please see page 6 for order 
information. 
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