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Photos Wanted!

We are planning a special issue next year

covering the first fourty years of the IOA.  We

would like to include photographs (preferably

color) of the IOA’s early Presidents and early

Conferences.

If you have any photographs that you would like

to share, please forward them to the Editorial

Office in Cincinnati, OH and they will be

digitized and returned to you, or even better you

could scan them and forward the picture files to

blloeb@fuse.net.

The IOA has a long, rich history and we hope to

be able to share this with our newer members,

and to bring back fond memories to our senior

members.

An easy to install ozone switch with these NEW features: 
 

Industrial Strength, water resistant enclosure. 

Large Digital Display, Auto-ranging (0-20ppm) w/ backlight. 

Easy front panel access to set points and relays. 

Precisely adjustable max, min and fail 
time set points. 

Failure alarm if ozone remains out-
side control range. 

Front panel generator control cutoff 
switch for easy maintenance. 

OSHA 0.1ppm safety limit light. 
 

AND has the features you depend on: 

 

Remote Sensor Module (SM-  

Easily replaceable, low cost, pre-calibrated sensor module.  

Analog and digital outputs. 

The NEW OS-6 Ozone Switch 

 
www.ecosensors.com       (800) 472-6626 sales@ecosensors.com 

Eco Sensors, Division of KWJ Engineering Inc. 

8440 Central Ave., Suite 2C 

Newark, CA 94560 

www.kwjengineering.com 
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While attending the very successful Milwaukee

Conference, I was involved in a conversation with two

attendees from water utilities and asked them how they

were enjoying the conference. For one of the attendees,

it was his third conference and he remarked how much

his knowledge of ozone increased with each conference

attending. The first meeting was a little overwhelming, but

now he is starting to feel at home with ozone technology.

This is a good message to spread to our first-time

attendees. They will receive increasing knowledge each

time they visit, along with having a very good time. The

IOA continues to promote education for those new into

ozone with our Workshops held before each conference.

The Workshop at the Milwaukee conference was well

attended and manned by more than 10 IOA member

volunteers. This is one of our most effective ways of

promoting the ozone message.

Our thanks to all members who are helping promote the

many benefits of ozone.

Barry Loeb, Editor-in-Chief

EDITOR’S NOTES

TM

(707) 747-9600   
www.pacificozone.com

Complete Integrated Solutions. 
Single Trusted Source.

OZONE INTEGRATION

Pacific Ozone optimizes ozone 

system integration from the inside 

out to meet the specific requirements of your process and 

application. Pacific Ozone – your ozone technology partner.

NE INTEOONOZZO

 

NIOONTTITEGRA

    

1.    Easy and cost-effective retrofit.

2.  15-35% smaller footprint compared to traditional tube 
type ozone generators.

3.   Reduced Operational Costs - Pinnacle Ozone systems 
are 15-25% lower than traditional ozone technologies 
through process driven, linear turndown power adjust-
ment (1-100%).  A 20% process demand saves 80% in power. 

4.   Rapid Return on Investment in 2-5 years. Systems pay for 
themselves through power, water, maintenance and oxy-
gen savings.

5.   No yearly maintenance downtime or costs.  Systems ar-
rive fully tested and require only power, network control, 
oxygen and plumbing connections. 

PINNACLE OZONE
3001 Oxbow Circle, Cocoa, Florida 32926

Phone: (321)-205-1717    Fax: (321)-205-1718    Web: pinnacleozone.com

Is it Time to Upgrade Your Municpial Water 
      Ozone System?
Yes, Let Pinnacle Ozone Deliver!

Q.

A. ZENITH-78
1600 lbs. per Day!

ZENITH-30
600 lbs. per Day!

SUMMIT-10
200 lbs. per Day!

PEAK-6
120 lbs. per Day!

Pinnacle’s Family of Ozone Solutions
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XYLEM SUPPLIES WORLD'S LARGEST OZONE BLEACHING

CAPACITY FOR BRAZILIAN PULP MILL EXPANSION

Xylem Water Solutions has been awarded a $9.2 million
contract to deliver ozone systems for an expansion of the Fibria
pulp and paper mill in Jacarei, Brazil. Creating the world’s

largest ozone production facility, the pulp bleaching line will
be equipped exclusively with Xylem´s WEDECO ozone
systems. 

The mill in São Paulo state has a production capacity of 1.1
million tons of bleached pulp per year, of which 91 percent is
exported. With the expansion, the plant will increase
production by more than 15 percent. The upgrade also
increases total ozone production capacity by 50 percent to 750
kg per hour of ozone (18 tons per day), with up to 1 ton of
ozone per hour during peak periods. 

In addition to three WEDECO Z-Compact systems already
installed and operating at Jacarei, the scope of the new work
includes additional equipment for ozone generation with ozone
and oxygen compression systems and residual destruction. The
new plant will be operated by WTA Produção de Celulose Ltda
(Brazil) under an ozone gas supply contract to the Fibria Paper
Group. 

The ozone is used at the Fibria pulp mill for the bleaching of
3,600 tons per day of eucalyptus pulp, feeding two separate
fiber production lines

INDUSTRY NEWS



RELIABLE INSTRUMENTS  
FOR THE OZONE INDUSTRY

Interference-Free Measurement 
of Dissolved Ozone

Phone: 800-959-0299 / 610-917-0991           Fax: 610-917-0992        www.analyticaltechnology.com

Direct Measuring Dissolved Ozone Monitor

The Q45H measures dissolved ozone with a highly selective membraned sensor, without 

interference from other sample components. No reagents or moving parts translates into 

low maintenance costs. 

Interference Free

Direct Measurement of Ozone Without Reagents

Simple Constant Head Flow Control

Low Operating Costs

Minimal Maintenance Required

Optional pH Sensor for Dual Parameter Monitoring

PID Controller Standard

Liquid Monitors

Gas Detection

Porta Sens II - Portable Gas Detector
Data Logger Standard

Uses Smart Sensors for Up to 33 
Different Sensors

Model F12 -  Digital Gas Detector
Available for AC, DC, or Battery

Uses Smart Sensors

Optional Self-Checking Sensors

GasSens - Modular Gas Detector
Expandable and Available for 
Multi-Channel Applications

Optional Self-Checking Sensors
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OZONE MONITOR BMT 930

BMT MESSTECHNIK, BERLINOSTI, WALNUT CREEK, CA.
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Long-life mercury lamp

Traceable to NIST

Three years warranty including the lamp

Pressure & temperature compensated

19" rack or cabinet versions

Compliance: cTUVus listed, CE, RoHS

�

�

�

�

�

Two scrubbers (utility & reserve)

Internal ozone generator for automatically
testing the utility scrubber every 24 h

Automatically switches to reserve scrubber
if utility scrubber fails

Sample gas flow 1 l/min, auto controlled by
an electronic flow meter

IP65, NEMA 4X (cabinet version)

Monitoring the ambient ozone concentration is trace analysis ! Only

100 parts per billion usually have to be measured. UV photometry is

the only method which meets the precision and reliability demands

of this delicate ozone measurement task.

Check out the !OZONE MONITOR BMT 930

Occupational Safety Demands
a Reliable Ambient Ozone Monitor !

BMT MESSTECHNIK GMBH - Güterfelder Damm 87-91 - D-14532 Stahnsdorf, Germany - Phone +49-3329-69677-0 - www.bmt-berlin.de
OSTI Inc. (Ozone Systems & Technology Int'l) - P.O. Box 3320 - Monterey, CA 93942 - Phone +1-831-649 1141 - www.osti-inc.com

CHART INDUSTRIES ACQUIRES AIRSEP

Chart Industries Inc., a maker of equipment for producing and
storing hydrocarbon and industrial gases, has entered into a
definitive agreement to acquire AirSep Corp. for $170 million
in cash and up to $10 million in assumed debt.

AirSep, a privately held company based in Amherst, N.Y.,
makes stationary and portable oxygen concentrators for
medical use, such as the ultra lightweight Focus, FreeStyle and
VisionAire. In addition, AirSep produces on-site air separation
oxygen generation systems for industrial use.

"The acquisition of AirSep is an excellent fit into Chart's
overall gas processing business," Sam Thomas, Chart
chairman, CEO and president, said in a statement. “It
strengthens our BioMedical Group's oxygen concentrator
business and provides a growth platform for on-site air
separation gas generation. The acquisition also represents an
attractive and stable complement to our large and rapidly

Industry News (cont’d)
growing energy business, including LNG liquefaction and
transportation opportunities."

Previously, Chart had acquired SeQual Technologies.

AUDUBON MACHINERY CORPORATION (AMC) RANKS NO.

4218 ON THE 2012 INC. 500|5000 

Inc. magazine ranked Audubon Machinery Corp. (AMC) No.
4218 on its sixth annual Inc. 500|5000, an exclusive ranking of
the nation's fastest-growing private companies. The list
represents the most comprehensive look at the most important
segment of the economy—America’s independent
entrepreneurs. 

Joe McMahon, CEO of AMC states “I am proud of our team
here at AMC to have been included on this list for the last 6
years. We have a positive outlook for our future and hope that
we can continue to be associated with the top performing
companies on this list.”

Audubon Machinery Corp is the parent company of OGSI, a
manufacturer of oxygen generators and a long-time member of
IOA.
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ENMET ANNOUNCES NEW SENSOR

The EX-6100, 24 VDC, Combustible Gas Sensor/Transmitter
utilizes a matched pair of catalytic elements. The sensor can be

Industry News (cont’d)
calibrated for 0-100% LEL hydrogen, methane, propane,
butane or other combustible hydrocarbons. The EX-6100 is
standard with an internal alarm relay PC board, two inlet/outlet
parts, and plug-in sensor.  Other features include a liquid
crystal display, 4-20 mA output and non-intrusive calibration.
Options include a weather guard and remote sensor. The EX-
6100 provides a 4-20 mA output signal, and requires 24 VDC
power from a PLC or various model controllers available from
ENMET. The EX-6100 is certified to international standards.
For more information contact: ENMET Corporation, P.O. Box
979, Ann Arbor, MI 48106.  Phone: 734-761-1270  •  FAX:
734-761-3220  •  www.enmet.com •  info@enmet.com

TULSA JAIL WILL STAY CLEAN, SAVE GREEN WITH NEW

OZONE LAUNDRY SYSTEM

The David L. Moss Criminal Justice Center - commonly
known as the Tulsa Jail - is a small town of its own, with more
than 30,000 inmates a year passing through the heavy doors.
The Tulsa County Sheriff's Office operates the facility -
feeding, clothing and caring for each inmate.

That's thousands and thousands of meals prepared, thousands
and thousands of uniforms issued and countless loads of wash
tumbling daily in washing machines in the jail's laundry room.

OZONE CONTENT
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If you are Tired of
Battling Service Related Issues

• Three year warranty, on all parts & labor,

including the UV lamp

•

•

•

Containing over twenty years of experience in

designing highest quality UV photometers

Our masterpiece:

Panel mount, portable, and wall mount models

OZONE ANALYZER BMT 964

•

•

State-of-the-art design, best materials

Unprecedented accuracy, stability, and reliability

through design competence

Proven by thousands of installations around the world•

• The companion to your PC or PLC

• Built-in sample gas filter

• Calibration error less than 0.5% of range

• Ranges from 0 - 2 to 0 - 400 g/Nm

• Selectable dimensions: g/Nm , %wt/wt, ppm

• Programmable via front panel and RS-232

• Full internal diagnostics

• Event and Error Log with date and time stamp

• Windows software for easy control included

• Power supply: 85 - 264 VAC or 12 - 36 VDC

3

3

v

BMT MESSTECHNIK GMBH - Güterfelder Damm 87-91 - D-14532 Stahnsdorf, Germany - Phone +49-3329-69677-0 - www.bmt-berlin.de
OSTI Inc. (Ozone Systems & Technology Int'l) - P.O. Box 3320 - Monterey, CA 93942 - Phone +1-831-649 1141 - www.osti-inc.com
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And now, thanks to a federal stimulus grant, the jail is one of
the largest Laundromats around using an ozone laundry
system. The new system uses ozone as the primary cleaning
agent, nearly eliminating the need for hot water and sharply
reducing the use of detergent. Reducing detergent use also cuts
down on overall water use because less rinsing is needed.

Bill Kimmel, president of RJ Kool in Kansas City, Mo., which
sold the new laundry system to the jail, said hot water use will
be reduced by 90 percent to 95 percent per load and overall use
by about 30 percent. "With a 100-pound washer, that's 161
gallons of hot water per load, and we're going to take it to about
24 gallons," Kimmel said.

When fully operational, the ozone injector system will serve
four washing machines - three old machines and the new one.
The ozone washing system is projected to save $10,380 a year
in energy and water costs, 

Source: Tulsa World

IOWA STATE’S VAN LEEUWEN WINS MAJOR AWARD

A team of researchers at Iowa State University have won a
Global Award for Applied Research from the International
Water Association for developing a process on pilot scale that
will make the production of ethanol from corn more
economical. There are only six such global awards every two
years and these go through a rigorous preselection round in
having to win awards through affiliated organizations world-
wide. They qualified last year by winning an Honor Award
from the American Academy of Environmental Engineers.
They beat stiff competition from China, the Netherlands,
Australia, Hong Kong and Spain along with 20 other
international entries in the applied research category. Of
course, altogether there were 120 preselected entries for the
whole IWA Global Award Competition.

The team was headed up by J (Hans) van Leeuwen, an IOA
member and OS&E Editorial Board Member. 

The basis of this claim is a fungal process that converts liquid
leftovers from corn fermentation and distillation into a high-

Industry News (cont’d)
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quality animal feed.  It can also potentially be used to make
human food or dietary supplements. The process has been
tested in a 400-gallon pilot plant built at the BECON (Biomass
Energy Conversion) facility of the Iowa Energy Center in
Nevada.  The research has also been funded by the Center.

The research team includes Drs. Nick Gabler and Mike Persia,
assistant professors of animal science; Mary Rasmussen and
Duygu Ozsoy, post-doctoral research associates in
environmental engineering and food science and human
nutrition; Daniel Erickson, Christopher Koza, graduate
students; and Dr. Debjani Mitra, a PhD graduate of Iowa State,
now with Berkeley Livermore.

NEWS IN BRIEF

► Trussell Technologies has launched a new website. This
website lists project summaries, the company’s history,
information about their team, useful tools, downloads,
presentations and news. For more information, visit

Industry News (cont’d)
www.tresselltech.com.

► Black & Veatch (www.bv.com) released its first
Strategic Directions in the US Water Utility Industry
Report, which identifies top challenges in the water and
wastewater industry. The report is based on a
comprehensive survey of US utility leaders and includes
analysis and recommendations from the company’s
water industry experts.

► The International Society of Pharmaceutical Engineers
(ISPE) has issued new industry guidance on the design
and use of ozone systems for pharmaceutical water
sanitization. The Guide provides important insight into
ozone sanitation systems, and is the first industry
Guidance Document to take a holistic view of these
issues. It discusses specific system requirements, as well
as associated advantages and disadvantages of using
ozone as a water sanitization methods. For more
information, visit www.ispe.org.
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for planning or operation of ozonation steps in drinking water
and wastewater treatment plants will find salient information in
a compact form that otherwise is quite disperse.

A critical compilation of rate constants for the various classes
of compounds is given in each chapter, including all the recent
publications. This is a very useful source of information for
researchers and practitioners who need kinetic information on
emerging contaminants.  Furthermore, each chapter contains a
large selection of examples of reaction mechanisms for the
transformation of micropollutants such as pharmaceuticals,
pesticides, fuel additives, solvents, taste and odor compounds,
cyanotoxins.

This new book is authored by Clemens von Sonntag and Urs
von Gunten, both of whom are frequent contributors to Ozone:
Science & Engineering (OS&E).  Prof. von Gunten is on the
Editorial Board of OS&E.

The book is available for €100.24 ($133.65) for IWA members
and €133.65 ($178.20) non-members from IWA publishing,
www.iwapublishing.com

Your Editor has received a copy of this book and it certainly
lives up to its expectations. This will be a valuable addition to
my ozone library.

Even though ozone has been applied for a long time for
disinfection and oxidation in water treatment, there is lack of
critical information related to transformation of organic
compounds. This has become more important in recent years,
because there is considerable concern about the formation of
potentially harmful degradation products as well as oxidation
products from the reaction with the matrix components. In
recent years, a wealth of information on the products that are
formed has accumulated, and substantial progress in
understanding mechanistic details of ozone reactions in
aqueous solution has been made. Based on the latter, this may
allow us to predict the products of as yet not studied systems
and assist in evaluating toxic potentials in case certain classes
are known to show such effects. Keeping this in mind,
Chemistry of Ozone in Water and Wastewater Treatment:
From Basic Principles to Applications discusses mechanistic
details of ozone reactions as much as they are known to date
and applies them to the large body of studies on micropollutant
degradation (such as pharmaceuticals and endocrine
disruptors) that is already available. Extensively quoting the
literature (i.e. OS&E) and updating the available compilation
of ozone rate constants gives the reader a text at hand on which
his research can be based.  Moreover, those that are responsible

A New Book

Chemistry of Ozone in Water and
Wastewater Treatment



Chart SeQual Industries
2200 Airport Industrial Dr., Ste 500

Ball Ground, GA 30107
T: 800.482.2473
F: 770.721.7758

industrialsales@sequal.com



The Toulouse conference in May was successful with 100
attendees.
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IOA INTERNATIONAL BOARD MEETING

On September 23, 2012 the IOA International Board of
Directors met at the Hyatt Regency Hotel, Milwaukee, WI for
their semiannual meeting. A quorum was established with
attendees and proxies.

The minutes of the past meeting were verbally reviewed and
the completed minutes will be sent electronically to members.
A procedural vote was taken regarding the IOA Bylaws which
enables the IOA to operate under the existing bylaws until
modifications, if any, are proposed in Berlin and voted on in
Las Vegas.

Regional Reports

EA3G (Achim Ried – Chair)
Membership is relatively stable at 227.  In the past year there
have been 38 new members and 46 cancellations.

IOA News

 
Digital Display of Ozone, 2 to 120 PPB in 
increments of 1 PPB 

 Relay with NO & NC Dry Contacts rated to 250 V 

 Deactivates Ozone Generator &/or activates 
Fresh /   Exhaust Air Fan at 50 PPB 

 Activation level user adjustable 

 Self Diagnostic Watch Dog Circuit 

 Auto Diagnosis every 2 minutes 

 All faults reported with individual Fault Code 

 Activates Relay & Audible Alarm upon Fault 

 0—10 VDC & 4—20 mA Analog Output 

 Continuous 24/7 operation 

 Heavy Duty, Industrial Grade Enclosure 

 Easy to install 

 UL (U & C) Listing in progress, CE Certified 

 Made in Canada.   

 All Parts & Components USA / Canada 

Detailed Technical Specifications available 

 
       RUKS ENGINEERING LTD 

 

 

1-877-785-7364  1-877-RUKSENG  Tel: (905) 789 9652   

info@rukseng.com    www.rukseng.com 

New & Unique  
Ozone Monitor CZ12 

Patent Pending 



PROMIX* is extending WEDECOs product portfolio of the MiPRO - Advanced Oxidation 
Process solutions. This introduction system is using a novel treatment approach that keeps 
Bromate formation under control and permitting the treatment of unwanted contaminants 
effectively. PROMIX is producing perfect drinking water in full compliance with WHO 
regulations even for increased Bromide levels.
* Patent pending.  

www.wedeco.com



PAG (Mike Oneby – Chair) 

Membership has decreased about 12% in the last year to 550,
but is expected to be about 563 at the end of the year due to new
members as a result of the Milwaukee conference. The group
experienced a $41K surplus in 2012 due to successful Paris and
Toronto conferences.

Efforts have focused on the Milwaukee Conference and
upcoming Las Vegas World Conference.Denver and Montreal
are being considered for 2014 and 2015 conferences.

The Executive Director position for PAG remains vacant and
the Executive Operating Committee is focusing on resolving
this issue.

Bromate Project (Water Research Foundation)

The first phase of this project, of which IOA was a major
sponsor, is complete. Results were positive and Dr. Joe
Cotruvo, the leader of this project, was able to rationalize that
a bromate level of 20μg/L would cause no adverse affects in
humans. It planned to provide a non-technical summary of the
project for Ozone News.

Committee Reports

Publications Committee (Angelo Mazzei – Chairman)

OS&E issues 1-4 have shipped.  Issues 5-6 and Issue 1 (2013)
have been completed and sent to the publisher. 2012 OS&E
featured a special Issue (No 2) on UV technologies and (No 6)
on medical applications.  Both special issues were based on
papers presented at the Paris Joint World Congress.

The impact factor for OS&E improved slightly from 1.032 to
1.151. We are comfortably ranked among environmental
services journals.

Effective October 1, submittals to OS&E will be made via the
Taylor & Francis website ScholarOne. 

Ozone News advertising remains strong and costs are in
control. Mailing costs have increased, and alternate methods of
delivering Ozone News to Europe will be considered.

Finance Committee (Achim Ried – Chair)

Current financial situation is stable. The 2013 financial budget
was presented and approved by the Board.

Strategic Planning (Sylvie Baig – Chair)

A new IOA website will be available soon.  Once this is online,
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The group has been or will be active in promoting IOA and
ozone at many conferences.
• IWA Disinfection Conference, November 26-29, 2012,

Mexico City
• EPOA-7 Conference, October 2013, Brazil
• IWA Leading Edge Conference, end 2013, Bordeaux,

France
• Conference at Institut Polytechnique Lasalle Beauvais

(France) – Agricultural theme

Plans are well underway for the EA3G regional conference in
Berlin April 23-24, 2013 (1 ½ days)

The Young Ozone People Group (YOP) have been active and
they have prepared a submittal to the Ozone Engineering
Group regarding pilot installations. The Agri-food Group has
been formed.

Consideration is being given to publishing papers presented at
the IOA Paris conference that were not submitted to OS&E in
an IWA publication.

NIG (Hirofumi Takahara – Chair)

Although the water market remains difficult in Japan,
membership has remained relatively stable with the loss of only
one member. Membership is currently at 106.

The Tokyo Metropolitan and Chiba Prefectures have placed
orders for ozone generation equipment for expansion of
existing systems.

The group remains active, conducting two conferences per
year.  Of particular interest is the training on “Safety
Management Standard for the Utilization of Ozone” conducted
as part of the Japan Ozone Association (JOA) Annual
Conference on Ozone Science and Technology. This is the
fifteenth time this session has been offered. At this conference,
15 attended the training and were certified. To date, there are
452 certified members throughout Japan.

JOA/NIG publishes Ozone News in Japan quarterly and
distributes many free copies to water authorities, engineering
consultants, etc.

The Japanese Industrial Standard “Ozone treatment apparatus
for waste and water in industry and other oxidation uses –
Specifications of apparatus and Measurement methods for
ozone concentration” has been  published by the Japanese
Industrial Association. This draft was prepared by the Japan
Ozone Association. An English version of this standard is
expected to be available by the end of the year.

IOA News (cont’d)





it is planned to offer a bimonthly e-newsletter to members. 

The SPG continues to support the activities of the Young
Ozone People (YOP). YOP has prepared a document for the
Ozone Engineering Group (below)

Guidelines for collaboration with organizations and a
Framework Agreement for collaboration are being developed
and will be presented at the Berlin Conference.

Task Group Reports

Ozone Engineering Group (Sylvie Baig – Chair)

This group was formerly the Ozone Safety Group. To date, one
publication on Ozone Properties has been published. To be
published soon (Ozone News – December) are:
• materials capability guidelines and 
• Iodometric Method for the Determination of Ozone in a

Process Gas or Off Gas.  

Future publications will include:
• Installation and Method for Lab Ozone Experiments at

Low Dose (YOP)
• Ozone Exposure Limits
• Commercial Ozone Production
• Guideline for Ozone Generator Testing
• Special Considerations for High Ozone Concentrations. 

Young Ozone People (Bruno Domenjoud – Chair)

The YOP has been active and has just submitted a document to
the Ozone Engineering Group (above).

Next Meeting

The next meeting of the IOA Board of Directors will occur on
April 23, 2013 (morning), followed by the opening of the
Berlin Conference.  Committee meetings will occur the
afternoon of April 22, 2013.

On September 23-26, 2012 more than 165 attendees gathered at
the Hyatt Regency Milwaukee for the 2012 IOA Pan American
Group (PAG) conference titled “Ozone – Meeting Today’s
Challenges”.

Opening Session

IOA PAG President Mike Oneby opened the conference by
welcoming delegates and introducing Milwaukee Mayor
Thomas Barrett.  Mayor Barrett offered his welcome and
introduced Milwaukee as America’s “Fresh Coast”. Milwaukee
is in the center of the largest supply of fresh water on the
planet. Milwaukee considers water as a business sector.  Mayor
Barrett then summarized the response of Milwaukee to the
presence of Cryptosporidium in the drinking water in 1993.  As
a result, Milwaukee undertook a massive investment into
ozone.

Millwaukee Mayor Thomas Barrett addresses Conference

Carrie Lewis, Superintendent Milwaukee Water Works,
presented background on the founding of Milwaukee and the
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The Keynote Address was given by Lana Pollack, Chair of the
U. S. Section, International Joint Commission (IJC). Ms.
Pollack was introduced by Dr. Saad Jasim, past PAG President.
She summarized the role and history of the IJC. The USA and
Canada share some 4000 miles of water shore in 300 bodies of
water. The purpose of the IJC is to resolve and maintain the
chemical, physical, and biological integrity of the waters of the
Great Lakes. The IJC is accumulating data on wastewater
treatment plants around the Great Lakes.  Eventually this
information will be available online.  Ms. Pollack encouraged
the water professionals attending to be proactive in educating
others outside our organization on water quality and treatment
issues.

In your Editor’s opinion, this was one of the best opening
sessions ever at an IOA Conference.

Technical Program

The technical program featured 60 presentations in 20 sessions.
Generally there were three concurrent sessions which resulted
in a challenge as there were always high quality papers
presented at the same time.  Most technical presentations are
available on a smart disc which was given to all attendees.

Dr. Joseph Cotruvo presents results of bromate risk.

In a special session on Bromate Formation and Control, Dr. Joe
Cotruvo (see above) summarized in great detail the results of
the 2-3 year study on low dose risks from bromate. He gave
special credit to Mike Dimitriou and Dr. Gilbert Gordon for
their leadership and foresight on this project. Based on this
work, a Physiologically Based Pharmacokinetic model is being
developed by Health Canada that will integrate the results of
this and other related studies. Due to the human body
chemistry, negligible bromate survives to reach target organs.
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forming of the Milwaukee Water Works in 1871. They first
studied ozone for water treatment in 1912!  During the period
1975 – 2011, water sales from the Water Works have halved
due to fewer breweries and large manufacturers.  Ms. Lewis
then summarized the benefits of ozone to Milwaukee.

Carrie Lewis presents review of Milwaukee water system

Dr. Joseph Cotruvo, Joseph Cotruvo Associates, LLC then
addressed the conference and offered his perception of EPA
regulations, and current drinking water regulatory issues.
Chromium IV in drinking water is attracting much interest as
the current allowable amount is 100μg/L. California has a
much lower standard. He then addressed briefly the issue of
bromides in drinking water which are converted to bromates by
ozonation and the results of his research work which was
sponsored by the Water Research Foundation with major
financial and other support from IOA.
The work to date tends to support the supposition that bromates
are not the major issue which has been assumed.  Dr. Cotruvo
also gave a more detailed report during the technical program.

Lana Pollack delivers Kekynote Address

Milwaukee Conference (cont’d)



designed to help the user decide between LOX and VPSA
systems for ozone generation.

Susan Walker, WEDECO, presented an update by the PAG
Municipal Task Force on Ozone Costs for drinking water
treatment. These data should be of interest to all IOA members.
It is planned to publish a summary of this paper in Ozone News
and later a very detailed paper in OS&E.

Susan Walker, Xylem/WEDECO presents update on MFTF
report on ozone system costs.

These are just a few of the excellent papers presented.  Refer to
the proceedings, below, for a complete list of papers.  Many of
the papers are suitable for Ozone: Science & Engineering and
the authors are encouraged to submit them via the Taylor &
Francis website or http://mc.manuscriptcentral.com/bose.

Exhibits

Coffee Breaks in Exhibit Hall

This conference had sold out exhibit space. The exhibit hall
was a popular place throughout the conference. Coffee breaks
and lunch desserts were served in the Exhibition area.  
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From the data available to date, Dr. Cotruvo extrapolates a
virtually safe bromate dose in drinking water as 20μg/L, twice
the current EPA standard. A final decision by EPA on bromates
is expected in 6-8 years. The work by Health Canada will also
influence the position of the World Health Organization
(WHO) on this issue.

Technical Sessions were well attended

Chuck Sopher, C&S Agrisystems, Inc. reviewed Ozone
Technologies in Agri-Food: 2012. This review paper reviewed
the state of the art in ozone Agri-Food applications, and the
obstacles that must be overcome for this segment to grow. Dr.
Sopher also presented a survey paper on the efficient use of
water and energy in the Agri-Food industry.

Eric Wert, Southern Nevada Water Authority, Presented “The
Application of Ozone for the Oxidation of Trace Contaminants
from Wastewater”. This work investigated wastewater from
three separate facilities across the USA. Sylvie Baig,
Degremont, also presented a survey paper “Ozone Application
to Municipal Wastewaters: An innovative and Suitable
Approach to Face Current and Next Challenges”.

Kerwin Rakness, Process Applications, Inc. presented a very
interesting paper on “Bromate Formation Differences between
Ozone Side-Stream-with-Degas and Diffuser Transfer
Systems”. Although the reasons are not yet totally clear, the
side stream injector system has less bromate formation. 

Daniel Welk, Milwaukee Water Works, presented a
comprehensive summary of the evaluation of the ozone
operations at the Milwaukee Water Works. The problems
encountered during early operations and some data on
operating conditions were presented.

Soujanya Jampala, Praxair summarized the life cycle cost of an
oxygen supply system for ozone generation. This paper was

Milwaukee Conference (cont’d)



Mitsubishi Exhibit Personnel

Exhibits were quite busy

Additionally, on Monday evening of the conference, an
exhibitor reception was held in the exhibit hall.  Companies
exhibiting in the conference were:

2B Technologies, Inc.
AirSep Corporation
Analytical Technology, Inc.
AstroPak Corporation
Clearwater Tech, LLC
Fuji Electric/Metawater
IN USA, Inc.
Mazzei Injector Co., LLC
Mitsubishi Electron Power Products, Inc.
OSTI, Inc.
Oxygen Generating Systems International
Ozone Water Systems, Inc.
Ozonia North America
Pacific Ozone Technologies, Inc.
PCI

Plasma Technics, Inc.
Synergy Environmental, Inc.
Teledyne Advanced Pollution Instrumentation
Tessenderlo Kerley, Inc.
Xylem Water Solutions

Our newest exhibitor!

Facility Tours

Attendees had the opportunity to see two completely different
ozone applications.

The Linwood WTP was originally completed in 1939 on
reclaimed land from Lake Michigan. After the
Cryptosporidium outbreak in 1993, a process was developed to
include ozone disinfection at this, and another Milwaukee
WTP and ozone generators were installed in 1998. The plant
consists of four Ozonia generators of 2400 lb/day capacity each
producing 10-12% ozone. Actual ozone production is about
500 lb/day at 8-10% ozone. The treatment process is:
• Ozone disinfection of raw water from Lake Michigan
• Flocculation
• Sedimentation
• Sand filtration
• Clearwell storage
• Chloramine Protection
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We were not permitted to take photographs during this visit, so
none are available.

The second visit was made to the Reiman Aquarium and
Discovery World, located on Lake Michigan. This aquarium
has both fresh and salt water aquariums. Water from the
exhibits is diverted into dedicated treatment tanks where ozone,
from Dell generators is added, via venturi injectors to treat the
tanks in batch.

In treatment room at Reiman Aquarium

Between the two visits, the group had lunch at Alterra at the
Lake, which was, in 1888, a Milwaukee River flushing station.

Workshop

Ozone Basics and Operations Workshop

On the Sunday before the Conference opening, an “Ozone
Basics and Operations workshop” was held, as has been
customary in recent PAG conferences. This workshop was
conducted by IOA member volunteers including Mike Oneby,
Bill Nezgod, Soujanya Jampala, Nick Burns, Glenn Hunter,

Saad Jasim, Mike Oneby, Bill Soucie, John Overby, Mark
Fischer and Bob Jarnis.

The workshop covered basis ozone topics such as ozone
generation, ozone contacting, drinking water applications,
process control, maintenance, economics and case studies.

These workshops continue to be a valuable service that the IOA
provides to members and the ozone community.

Social Program

As is customary at PAG conferences, there was plenty of time
for social interaction, starting with the CDM sponsored
reception at the Harley Davidson Museum. After the reception,
the museum was open all evening for viewing by conference
attendees.

Mike Oneby thanks CDM|Smith’s Chris Schultz for sponsoring
opening reception.

Inside the Harley Davidson Museum

The closing banquet was well attended, and a special award of
appreciation was given to past IOA Executive Director, Paul
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Overbeck.

Past IOA Executive Director, Paul Overbeck receives award of
recognition

Enjoying the closing banquet

Accompanying persons who were not attending the technical
sessions had plenty of opportunity to see the Milwaukee area.
On Monday a visit was made to the Mitchell Park Horticultural
Conservatory – “The Domes”. The following day, a visit was
made to the Milwaukee Art Museum, located on Lake
Michigan. The group was able to experience the unfolding of
the Burke Brise Soleil, a moveable sunscreen that unfolds and
folds twice daily. 

Sponsors

The success of any conference depends on the support of
member sponsors who help defray the cost of the meeting by
sponsoring the opening reception, lunches, coffee breaks, the
Workshop, lanyards, meeting room, technical tour and tote
bags. We thank the following list of sponsors for their generous
support.

AirSep Corporation
AstroPak Corporation
Black & Veatch
CDM/ Smith
Fuji Electric/Metawater
Mazzei Injector Corporation
Mitsubishi Electric Power Products
MWH Global
OGSI
Ozonia North America
Process Applications, Inc.
WEDECO/Xylem

Committees

The Technical Program Committee and Conference Planning
Committee was responsible for all aspects of this successful
conference. A special thanks goes to Bob and Deb Jarnis and
Ron Caron for their work in arranging all the many logistical
details of the conference.

Technical Program Committee
Daniel W. Smith (Chair), University of Alberta
Keisuke Ikehata, PACE – Advanced Water Engineering
Eric Wert, Southern Nevada Water Authority
Saad Jasim, Great Lakes International Joint Commission
Michel Roustan, INSA de Toulouse, France
Michael A. Oneby, MWH Americas, Inc.

Conference Planning Committee
Michael A. Oneby (Chair), MWH Americas, Inc.
Nick Burns, Black & Veatch Corp.
Ron Caron, Pan American Group
Glenn Hunter, Process Applications, Inc.
Bob Jarnis, Jarnis Environmental Consulting
Deb Jarnis, MJM Associates
Angelo Mazzei, Mazzei Injector Corporation
Daniel W. Smith, University of Alberta
Saad Jasim, Great Lakes International Joint Commission

Proceedings

Proceedings, on a Smart Disc from the conference are available
from the Pan American Group for $75 IOA members and $125
non-members.

In conclusion, this was another fine conference conducted by
the Pan American Group. We are now looking forward to the
next conference which will be conducted by the EA3G Group
in Berlin.
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Context and rationale

Nowadays, the water industry has a large panel of available
water treatment processes adapted to different resources and
pollutions. However, the technical criteria are not sufficient so
far for ensuring the competitiveness of technologies. The
environmental performance becomes an important criterion for
their ecodesign, to compare and select the best available
technologies for new water treatment plants and/or to optimize
the operating conditions. The environmental performances are
commonly evaluated via the calculation of different
environmental burdens and impacts generated by the studied
system, on a given time scale and within predefined system
boundaries.

The Life Cycle Assessment (LCA) method is a scientifically
founded and widely accepted methodology to assess the overall
environmental impacts of processes and products, over their
life cycle. The methodology is amply described in ISO 14040
– 14044 standards. LCA is based on mass and energy
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inventories, and uses different methods for calculating the
impacts. Many impact categories dues to pollution end
resource exploitation are considered like the climate change,
different effects on human health, different effects on
ecosystems, fossil and mineral resource depletion, etc. Many
methods are currently used, each method calculates different
impact indicators expressed in various units. For example the
method applied in this study, Impact2002+ (Jolliet et al., 2003),
considers in the “Endpoint” version three area of protection
composed of several impact indicators aggregated in a single
score expressed on “points”: “human health” (photochemical
oxidation, ionizing radiation, respiratory, toxicity, ozone layer
depletion), “ecosystem quality” (land occupation, terrestrial
and aquatic ecotoxicity, terrestrial acidification), “resource
depletion” (mineral extraction, non-renewable energy) and
additionally to the three area of protection - the “climate
change”. The results are expressed in “points”; a “point”
represents the average impact in a given category “caused” by
a person in one year, in Europe. The method proposes also

Evaluation of Environmental Impacts of Ozone plants: A Case Study
Yoann Méry1, Ligia Tiruta-Barna1, Isabelle Baudin2, Michel Roustan1

1University of Toulouse, INSA, UPS, INP; LISBP, 135 Avenue de Rangueil, F-31077 Toulouse ; INRA, UMR792, Ingénierie des
Systèmes Biologiques et des Procédés, F-31400 Toulouse ; CNRS, UMR5504, F-31400 Toulouse, France

2Suez Environnement CIRSEE; 38 rue du président Wilson, F-78230 Le Pecq, France
Corresponding Author : Ligia Tiruta-Barna ligia.barna@insa-toulouse.fr

Abstract

Life Cycle Assessment (LCA) is a scientifically founded and widely accepted methodology to assess the overall
environmental impacts of processes, products or activity throughout their life cycle. Starting from the systems inputs
(materials and energy) and outputs (pollutant emissions to air, soil and waters), LCA evaluates the impacts on natural
resources, human health and ecosystems quality.  
A research work dedicated to the development of a modeling tool for supporting the eco-design activity in the water treatment
industry is briefly presented. The EVALEAU tool is a coupled fully integrated Process modeling – Life Cycle Assessment for
the environmental evaluation of a large panel of water treatment technologies. It is based on a parameterized modeling of the
unit processes, constituting a library of independent modules which can be used with common LCA software. It enables the
calculation of predictive mass and energy inventories on the life cycle of a treatment chain, and thus helps at realizing
predictive environmental assessments, necessary for an ecodesign perspective. 
An application case of the developed tool is presented concerning a conventional drinking water treatment plant built in
nineties, currently in function in Paris region, France. The focus of the analysis is on the ozonation operations used at plant,
i.e. pre- and main (or inter-) ozonation. This study revealed that the ozonation operations represent an important part of the
environmental impacts generated by the plant (particularly in the field of resources used, but also on climate change, human
health and ecosystem quality), especially when ozone is used in pre-ozonation. 
The modeling approach used in EVALEAU tool allowed the comparison of two scenarios: the existing plant scenario and an
alternative one, using an upgraded ozone production technology through the use of liquid oxygen. The results highlighted that
the use of liquid oxygen for ozone production is more impacting than the use of air, the most sensible impact category being
the “climate change” (an increase of 46% at the plant level). This is due to the liquid oxygen production which is an intensive
energy-consuming process.

Keywords: Water Treatment, Ozonation, Ecodesign, Modeling, Life Cycle Assessment



results at “Mid-point”, i.e. modification of target properties of
environmental compartments without really calculating the
effects on leaving organisms. These Mid-points are also related
to the impact categories listed above but the results are
expressed in “equivalent mass” units, for example kg
equivalent CO2 for climate change, or kg equivalent

chloroethylene for toxicity, and so on. We prefer in this study
to adopt the “point” for a more intuitively presentation of the
evaluation results. 

The key step of a reliable LCA is the building of an accurate
mass and energy inventory. This can be achieved by data
collection at the industrial site, or by modeling of mass and
energy balances at the level of the whole plant. The former
approach is by far the most used. The later has the advantages
of being predictive and flexible, but no adapted tools exist for
water treatment technologies. 

The application of LCA to water treatment technologies is
hampered by the high variability of processes and operation
conditions making each plant a unique case study. A more
adapted LCA method and associated tools are needed, allowing
the environmental assessment in a predictive manner, aiding at
the ecodesign of processes. Within this rationale, an IT tool
(EVALEAU) was developed which integrates the process
models (highly parameterized, predictive functioning, design)
with the LCA method. The system functioning is described by
the appropriate physico-chemical processes. It is structured on
independent modules, one for each unit process. The unit
process modules (including ozonation process) are
implemented in the LCA software Umberto®
(http://www.umberto.de/ ) and can be used in the same way as
any process existing in the known available data bases like
Ecoinvent (base (http://www.ecoinvent.org/ ). 

After a description of the EVALEAU tool, an application
example on an existing drinking water treatment plant is
presented with focus on the ozonation operations. The first part
of the case study aimed at validating the EVALEAU model by
comparing the simulation results with those obtained by a
conventional LCA (realized on the base of site inventory data:
electricity and chemicals’ consumption). 

The second part of the study is an analysis of alternative
technologies for ozonation: use of air or of liquid oxygen for
ozone production. It is well known that the use of pure oxygen
instead of air may be more advantageous for the water
treatment plants on both technical and cost aspects depending
on plant capacity and its location. Our work aims at adding an
environmental dimension at these technological options, as a
new and unavoidable criterion for a whole picture of the plant’s
performances. 

The EVALEAU tool: a process modeling – LCA

approach 

The EVALEAU tool contains a library of computational
models, each of them representing a process unit (Méry et al.,
2011). The models describe the energy and mass balances
necessary for representing the operation and design of water
treatment processes. These models are highly parameterized
allowing the representation of a large spectrum of operation
conditions. By this way, the mass and energy inventories
necessary for performing a LCA become parameterized as
well, thus enabling predictive evaluations. The models are
based on a bibliographic survey, scientific and industrial
expertise, and take into account the variation of the water
quality at each operation, being coupled with specific chemical
software in order to model the water chemistry (namely
PHREEQC®,
http://wwwbrr.cr.usgs.gov/projects/GWC_coupled/phreeqc/)  .
The working environment is based on the Umberto® which is
a LCA known software; the water treatment library EVALEAU
represents an additional library and can be used in the same
way as, and together with the common LCA data bases (for
example Ecoinvent). By using this library the user can build
any process chain within the constraint of respecting the quality
criteria of the final product - the treated water.

The first class of input parameters for the models is the water
quality: a set of chemical and physical parameters like pollutant
concentrations, global parameters UV, DOC, pH, alkalinity
and so on, flow rates, temperature, etc. Then, the parameters of
the unit process models as technical specifications, coming
from literature, expert's recommendations, or corresponding to
the specific equipment used. These parameters can be design
parameters (e.g. water filtration speed), technical and legal
constraints (e.g. disinfection requirements) or specific choices
(e.g. pipe materials). The basic version of a unit process model,
as imported from EVALEAU library, includes default
parameter values. This basic version can be seen as a generic
one which corresponds to average working conditions of the
unit process. Defining the parameter values enables the user to
modify the generic version of the model and to get a very
specific one, more representative of the case under study. The
extensive parameterization of the unit process models leads to
a high capacity of adaptation to specific situations, which is a
key feature of the tool. 

One of the requirements of the developed tool is to facilitate the
identification of the most influencing parameters on the target
environmental impacts, thus highlighting the action levers for
improving the plant performance. This requirement was solved
by the implementation of an adapted sensitivity analysis
method (Morris method - Morris, 1991). The principle of the
Morris method is to run several model calculations while
randomly changing the value of one parameter at a time. A
classification of the parameters is then automatically realized
following their importance and type of influence on the final
result (environmental impact). 
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Several kinds of results are obtained when running the
EVALEAU tool: 1) the life cycle inventory of the plant, 2)
technical data calculated by the model, 3) the water quality
treated by each unit process, 4) the environmental impacts
calculated following the LCA methodology, 5) classification of
the process parameters following their influence on the
generated impacts. 

Application case

The case application of EVALEAU tool is schematized in
Figure 1 representing an existing potable water treatment plant
situated in Paris region, France. 

Figure 1. Scheme of the plant

The raw water is supplied to the system by a pumping station
and follows a treatment chain composed of: pre-ozonation,
coagulation/flocculation/settling, clarification by biolite
filtration, inter-ozonation, granular activated carbon filtration
and disinfection (chlorination). The washing waters from
biolite filtration are sent to coagulation. The sludge from
settling and GAC washing waters are sent to the sewage
system. All unit processes consume energy (electricity) and
chemical reactants (aluminium sulphate and polyacrylamide-
based polymer for coagulation/flocculation, granulated
activated carbon GAC, sodium hypochlorite for disinfection).
The production capacity of the plant is 2500 m3/h of drinking

water. 

Concerning the ozonation stages, the plant currently uses the
air–ozone production technology that provides ozone gas up to
2% weight concentration (Ozonia supplier, 118 tubes, 0-4.16
kg/h). Average ozone concentration in the ozonated gas is up to
26 g O3/Nm3 (2% weight) for this technology (Degremont,

2007) but on site measurements at plant indicated that actually
it is 22 g O3/Nm3. The latter on-site value was taken into

account in modeling.

One contact tower is dedicated to pre-ozonation and two towers
for inter-ozonation, the ozonated air being dispersed through
ceramic porous plates. The ozonation unit is composed of three
packages: ozone production, water ozonation and residual
ozone destruction in the gaseous phase.

The energy and chemicals’ consumption at plant was simulated
with EVALEAU model. The model input data were the raw
water quality data collected on site and technical specifications
related to the existing equipment.

In parallel with the simulated LCA, a conventional LCA based
on site inventory data recordings (electricity and chemicals’
consumptions) was realized. 

For both LCA methods i.e. simulated and conventional, the
inventories for the background processes (electricity
production, chemicals fabrication, transport, etc.) were taken
from Ecoinvent v2.2 data base.

The system analyzed is limited to the operating stage of the
plant. The impacts generated at the construction stage are
considered not significant with respect to the operating stage
(Méry et al., 2011). The unit function is the production of 1m3

of drinking water at plant, i.e. the distribution and consumption
of the potable water was not considered. This boundary
definition agrees with the objective of the study which is the
environmental assessment of the production stage. 

Impact2002+ method was used for calculate the environmental
impacts. The results obtained with the EVALEAU tool and by
conventional LCA method (site inventory) are described here
below. 

The ozonation process was more deeply studied and an
alternative scenario was considered for modeling in which both
pre- and inter-ozonation air-technologies were hypothetically
replaced by ozone production from liquid oxygen. Two
systems will be then compared: the treatment chain currently in
function (plant scenario) and the treatment chain using an
upgraded ozonation technology (alternative scenario). It is
considered that they are comparable (from an LCA point of
view) since both produce potable water of similar quality. 
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In terms of life cycle boundaries, the new scenario must include
the production of liquid oxygen and ozone production on site.
Transport of liquid oxygen to the water treatment plant should
be taken into consideration if it is not produced on site. For
sake of clarity of the conclusions, it was chosen in this study to
not consider any transport operation. Indeed, the impacts
generated by transport depend on distances, or our objective is
to analyze the treatment technologies whatever their location.   
The model parameter which differentiates the two ozonation
technologies is the global gas transfer efficiency: 85% for
ozonated air and 95% for ozonated oxygen - mean efficiency
values taken from available literature (Masschelein, 1991;
Degremont, 2007). An ozone concentration of 70 g O3/Nm3

was considered in the alternative scenario (Degremont, 2007).

Results and discussions

The LCA results obtained by using the EVALEAU model and
by using the conventional LCA were compared. The difference
between the real and modeled consumptions at plant is below
10%, for all commodities (a good prediction regarding the
water industry know-how about predicting those
consumptions). Figure 2 shows the environmental impact
results for Impact2002+/Endpoints method i.e. human health,
ecosystem’s quality, natural resource depletion and climate
change. Each Endpiont area of protection is composed of

different impact categories (as explained in the introductory
paragraph) for which the results are also presented in the same
figure. The major impact on “resource depletion” is mainly due
to the consumption of nonrenewable/fossil resources for
energy production. The main component of the total impact
“human health” is the respiratory effect of inorganic pollutants
and particles (also mainly generated by the energy industry),
while for the “ecosystem quality” it is the effect of pollutants
on terrestrial leaving organisms. 

A good agreement between the simulated results and
conventional LCA results is observed (differences by impact
category less than 6%), allowing validating the EVALEAU -
LCA modeling approach. The validated modeling approach
can further be used for a detailed analysis of environmental
performances, e.g. for identifying of the unit operation
contribution for different impact categories. 

The graph in Figure 3 shows the evaluation result for the
studied plant (plant scenario) and its alternative scenario (use
of pure oxygen for ozonation operation).

The contribution analysis shows that ozonation operations
represent a significant part of the environmental impacts
produced by the plant functioning (plant scenario): 24% for
climate change, 51% for ecosystem quality, 43% for human
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Figure 2. Conventional LCA and EVALEAU – modeled LCA results. Evaluation method: Impact2002+, Endpoints (top left) and
their Midpoints categories (resources – top right; ecosystem quality – bottom left; human health – bottom right). All results are
expressed in points.



health and 47% for natural resource depletion. This impact
values are mainly generated by nonrenewable/fossil resource
extraction and their combustion (with effects on human health,
ecosystem toxicity and climate change), for energy production
and its use at plant and by all linked processes contributing to
ozonation process (life cycle). As explained in the previous
section, distribution and consumption of produced potable
water are not considered. 

From the graph it is also observed that among pre- and inter-,
the pre-ozonation operation is by far the most impacting. 

Changing the technology in favor of liquid oxygen-ozone
technology augments two impact categories i.e. climate change
(+46%) and human health (+20%), while the two others remain
virtually constant. Indeed, by performing the sensitivity
analysis with respect to the operation parameters of the plant
(18 parameters were chosen for this sensitivity analysis
characterizing the functioning of different unit operations), we
obtained that two parameters related to ozonation operations
have the most significant influence on the environmental
impacts: transfer efficiency and oxygen concentration in the
feed gas. Improving the transfer efficiency allows reduction of
energy consumption and of the related impacts on resources
(nonrenewables) and climate change. Using liquid oxygen has
two opposite effects: a better efficiency (with related
environmental benefits) on one hand, and an increase of
environmental burdens caused by the pure oxygen production
and transport. In the context of the studied plant, the combined
effects lead to an increase of environmental impacts in case of
liquid oxygen use. So, for the alternative scenario, the
ozonation operations contribute for about the half of the
produced impacts: 48% of climate change, 49% of ecosystem
quality, 53% for human health, 45% for resource depletion. For
the studied plant, pre-ozonation and pumping have comparable
contribution for all impact categories. One notices that the
results obtained on impact values and operations’ contribution
is specific to the studied plant and cannot be directly

extrapolated to other sites.

Conclusions

A process modeling – LCA tool approach was used to evaluate
the environmental performance of a drinking water treatment
plant using ozonation operations. The EVALEAU tool
presented here was developed specifically for water treatment
technologies. It provides reliable LCA results although being
predictive, and offers interesting features for an ecodesign
perspective. 

For the application case chosen as demonstration, it was shown
that the ozonation operations (pre- and inter-ozonation) are
responsible for an important part of the environmental impacts
generated by the plant, for climate change and all areas of
protection, with the following main impact sub-categories:
non-renewable energy, terrestrial ecotoxicity, respiratory
effects. 

Between the two steps, the pre-ozonation operation impacts are
three times higher than for the inter-ozonation operation,
justified by the higher treatment dose used.

The analysis of two types of ozone production technologies,
i.e. using air or oxygen from liquid oxygen as feed gas, shows
that their environmental performance is very different. The use
of liquid oxygen for ozone production is more energy
consuming on the life cycle scale because of the production of
liquid oxygen. More, the transport of liquid oxygen could
accentuate the tendency when it is not produced on site. The
alternative oxygen-based technology significantly increases the
“climate change” impact produced by the plant life cycle
(+46%) with respect to the ancient air-based technology. The
LCA study focused on the functioning stage of the plant,
construction and equipment aspects were not considered,
distribution and consumption of potable water were neither
included.
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Figure 3. Contribution analysis for the existing plant scenario and for the alternative scenario



This study constitutes an original approach for development
and selection of ozone technologies that balances
environmental and economic performances.

Additional aspects like infrastructure and equipment
construction, maintenance, repair and disposal with impacts on
resources, air emission, liquid effluents and wastes, would
complete this study. In future research, extension to other
ozone production technologies, other treatment chains,
combination with economic evaluations can be considered with
the aim at finding multi-criteria effective ozone solutions for
protecting human health and environment. 
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NEW IOA MEMBERS
The International Ozone Association takes great pleasure in welcoming our new members!

AUSTRALIA

Mr. Craig JAKUBOWSKI
14 Lincolnheath Boulevard
3030 POINT COOK
Tel: +61 2 4941 4941
craig.jakubowski@hwa.com.au 

CANADA

Michel van Herreweghe (EC)
266 Charlotte St. Suite 426
Peterborough, ONTARIO K9J 2V4
Canada
Tel: 416-6288628
E-Mail : mvh@selectfidelity.com

SWITZERLAND

Mr. Sieghard SEYRLING
Degrémont Technologies Ltd.
Stettbachstrasse 1
8600 DÜBENDORF
Tel: +41 448018576
Fax: +41 448018503
sieghard.seyrling@degtec.com 

UNITED KINGDOM

Mr. Mark FIELDING
Steritrox Ltd.
The Old Stables, Upper End
Pershore Worcestershire
WR1Ø 3AA BIRMINGHAM
Tel: +44 1386 751 800
mark.fielding@steritrox.com 

UNITED STATES OF AMERICA
Justin Issacs 
1470 Maple Road - Down
Cleveland Heights, OH 44121
Tel: 828-455-4310
justini@neundorfer.com

Aaron Johnson 
1750 N. Arthur
Pocatello, ID 83204
Tel : 208-232-2594
aaron.johnson@adm.com

Linda Schweitzer 
289 SEB Dept of Chemistry
Rochester, Michigan 48309
Tel : 248-370-2092
schweitz@oakland.edu

Ron Ziegler
315 Meigs RD
Santa Barbara, CA 93109
Tel : 805-455-5526
rziegler@multimetals.net

Excellence in Instrumentation 

IN USA, Incorporated    
87 Crescent Road    

Needham, MA 02194 U.S.A. 

Toll Free in U.S.A.: 1-800-798-4029 
Tel: 1-781-444-2929 
Fax: 1-781-444-9229 
www.inusacorp.com 

OZONE  
MONITORS 

 
Ozone monitoring for process & safety applications 
Gas-phase and dissolved/residual ozone measurement 
Off-gas measurement with sample conditioning system 

Wide operating range (ppm to 26% w/w) 
High-accuracy, low maintenance UV Absorption method 

Multi-channel capability 
Portable, battery-operated spot checking & leak detection 

THE WORLD LEADER IN OZONE MEASUREMENT & CONTROL SYSTEMS 

Please insert attached photo 
here to fill entire frame. 
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Meetings Calendar

Upcoming IOA Meetings

2012

October 22-23, 2012, Japan Ozone Association Seminar on
Ozone Technology, Tokyo, Japan.  Information: contact
Hirofumi Takahara at takahara-joa@mrh.biglobe.ne.jp or
visit www.j-ozone.org.

2013

April 23-24, 2013, EA3G Regional Conference,”Safe Water
Along it’s Cycle - Ozone and Related Oxidants”, Berlin,
Germany. This conference wil be held in conjunction with
Wasser Berlin. Call for papers: Abstracts due November 15,

2012. See details elsewhere in this issue.  Information on this
conference will be available at www.ioa-ea3g later this year.

July 22-23, 2013, Japan Ozone Association Annual
Conference on Ozone Science & Technology, Ochanomizu
University, Tokyo, Japan.  Information:  Contact Mr. Hirofumi
Takaraha at takahara-joa@mrh.biglobe.ne.jp or visit the
JOA website at www.j-ozone.org

September 23-26 2013, 2013 World Congress & Exhibition,
The Mirage, Las Vegas, NV. This congress will comprise of
the 21st IOA World Congress and 7th IUVA World Congress.n
and draws upon the recent successes of the Paris and Los
Angeles World Congresses. Call for papers: Abstracts due

February 1, 2013. See details elsewhere in this issue or visit
the Congress website worldcongress2013.org

2012

October 28 – November 2, 2012, AIChE Annual Meeting,
Pittsburgh, PA.  Information: www.aiche.org

November 4-8, 2012, 2012 Water Quality Technical
Conference & Expo (WQTC), Toronto, Ontario, Canada.
Information: www.awwa.org

November 6-8, 2012, Intl Pool | Spa| Patio Expo, New
Orleans, LA.  Information: www.PoolSpaPatio.com

Upcoming Meetings of Other Organizations

November 21-22, 2012, IWRM Karlsruhe 2012, Interactions
of Water with energy and Materials in Urban Areas and
Agriculture, Karlsruhe Convention Center, Karlsruhe,
Germany. This conference addresses, among other topics, the
demands for fresh water in agriculture and its resulting
conflicts. For more information, including a call for papers
visit www.messe-karlsruhe.de.

November 26-29, 2012, IWA Conference “Disinfection of
Water, Wastewater and Biosolids”, Mexico City. The
conference will focus on controlling and minimizing the health
impacts and risks of pathogens and byproducts generated by
disinfection and inactivation processes. The conference will
include an UV workshop. Information: www.iwahq.org

2013

March 19-21, 2013, AMERICANA 2013, Palais Des Congress
de Montreal, Quebec, Canada.  This conference will include
more than 200 technical and scientific presentations workshops
and panels dedicated to environmental and economic issues.,
and a trade show. The IOA will have a presence at this
congress. Information: www.americana.org

April 23-26, 2013, Wasser Berlin International 2003, Berlin,
Germany.  Information: www.wasser-berlin.com

June 9-13, 2013, AWWA Annual Conference & Exposition,
Denver, CO.  Information: www.awwa.org

October 5-8, 2013, WEFTEC 2013: 86th Annual Technical
Exhibition & Conference, McCormick Place, Chicago, IL.
Information: www.weftec.org

November 3-7, 2013, AWWA Water Quality Technology
Conference, Long Beach, CA.  Information: www.awwa.org
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CALL FOR PAPERS 
2013 WORLD CONGRESS & EXHIBITION 

September 22 - 25, 2013, Las Vegas, Nevada 
The IUVA and IOA request abstracts for both oral and poster 
presentations for the 2013 Joint World Congress and 

Exhibition to be held at the Mirage Hotel and Casino in, Las Vegas. 
 
Share your exciting Ultraviolet and Ozone technological advancements and experiences in this unique forum 
showcasing the world’s premier advanced treatment technologies. Join a group of industry leaders, scholars, 
scientists, engineers and other experts at the world’s top venue for state-of-the-art knowledge and insights on UV, 
Ozone, and Advanced Oxidation! This conference will provide current technical, process and operational information 
to engineers, scientists, and end users of UV, Ozone, and Advanced Oxidation technologies. 
 
Abstracts accepted for oral presentation will include a 25-minute oral presentation followed by 5 minutes of Q&A.  
Abstracts accepted for poster presentation will include a 5-minute oral presentation session followed by 45 minute 
Q&A session at each poster session. 

Topics Are Scheduled to Include: 
Advanced Oxidation Processes 
Applications in Food Safety 
Applications in Pools/Aquatics/Animal Life 
Support 
Applications in Water Reuse and Reclamation 
Ballast water treatment 
Bromate formation and control 
Disinfection of Water, Wastewater and Air 
Emerging Contaminants Treatment 
Emerging UV and Ozone Technologies 
Fundamental Photochemistry and Photobiology 

Industrial Water Treatment 
Measurement of UV Light and Ozone  
Regulatory Perspectives 
Ozone Generation 
Ozone Mass Transfer and Contactor Design 
Ultrapure Water Treatment 
UV and Ozone System Design and 
Operations 
UV Lamp Technology Advances 
UV Reactor Modeling 
UV Curing 

Abstracts are to be a minimum of two and a maximum of four paragraphs (approximately 500 words) on 1 to 2 double-spaced 
full pages of text.  Abstracts must clearly define the objectives, status, methodology, findings, and significance of the 
investigation, study, application, or installation review.  
 
There is no limit to the number of abstracts that may be submitted by an individual, company, organization, or institution. 
Membership in IUVA or IOA is not a requirement for presentation. Selected papers will be in English and published as pro-
ceedings available on CD. Conference presentations will be in English. 
 

Submit your abstracts on-line at www.2013worldcongress.com 
Dates to Remember:   

ABSTRACTS DUE 
February 1, 2013 

NOTIFICATION OF ACCEPTANCE 
April 1, 2013 

FULL PAPERS DUE 
July 1, 2013 

  

visit www.worldcongress2013.org for details
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2013 WORLD CONGRESS & EXHIBITION 
September 22 - 25, 2013, Las Vegas, Nevada 

Sponsorship Opportunities for World 
Congress 2013 

 

Overall Sponsorship �   $20,000 – 1 opening 
Welcome Reception � $10,000 – 2 openings * 
Luncheon � $10,000 – 3 openings * 
Attendee Tote � $10,000 – 1 opening 
Attendee Portfolio � $10,000 – 1 opening 
Attendee Pen � $5,000 – 1 opening 
Lanyards � $5,000  - 1 opening 
Program � $2,500 – 1 opening 
Student Sponsorship �    $2,500 – 10 openings* 
Meeting Room � $1,000 – 20 openings* 
Coffee Breaks � $750 – 12 openings 
 
EXHIBITORS 
Single booth         $1,950 - includes 1 full registration  
Two booth             $3,250 - includes 2 full registrations and 1 exhibit hall pass 
Quad booth           $4,750 - includes 4 full registrations and 2 exhibit hall passes 
Government and Academic $ 900 per booth – includes 1 full registration 
Exhibit Hall Only $ 125. 
N/A 
 
This form allows you and your organization first option. Payment is due by February 1, 2013. 
 
 
Signature ______________________________________________________________ 

   
  *indicates the amount per opening   

  

 

For more information, visit congress website at www.worldcongress2013.org
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Call for papers

IOA Congress/Symposium at  Wasser Berlin International Fachmesse and

Kongress Wasser & Abwasser in April 2013

Nov 15 deadline for submission of 2 page extended abstract 

Dec 15 notification of acceptance 

Feb 15 deadline for full texts submission

The European African Asian Australasian Group of the International Ozone Association is

pleased to present the Call for Papers for the next International Conference. This event will be held

April 23 – 24, 2013, in Berlin, Germany and will be hosted by WASSER BERLIN INTERNATIONAL.

We welcome your participation in this unique event on Safe water along it´s cycle - Ozone and
Related Oxidants. We are seeking original work on a wide variety of topics. 

The Theme of the conference/symposium covers a wide range of topics on fundamentals,

engineering and applied aspects of oxidation techniques involving ozone and related oxidants

with the aim to highlight the key issues and the latest advances from scientific to operational

disciplines. This event will be dedicated to the uses of ozone and related advanced oxidation systems

for providing solutions:

► to meet existing and future requirements for safe water management in the fields of

waste- , surface- and drinking water. 

► with specific focus on solutions to remove Trace Pollutants from natural water body, drinking

water and waste water.

Submission: To be considered for placement in the program, you must submit an extended

abstract by e-mail to the IOA-EA3G at the following address: ioa@esip.univ-poitiers.fr

Questions on the Conference do not hesitate to contact the IOA-EA3G Secretariat at

ioa@esip.univ-poitiers.fr



2530 Patra Drive
El Sobrante, Ca 94803
Phone: 510-758-5570
Fax: 510-758-5571
sales@ozone-engineering.com

9480 Carroll Park Drive, San Diego, CA 92121
www.teledyne-api.com

Measuring Ranges from low ppb up to 400 g/m3  (25% by weight)

NIST Traceable Ozone Monitors

Exceptional Customer Service

24 Years 

of Excellence!

For product information 
please contact:

UV Absorption Ozone Analyzers 

for all of your gas phase requirements

UV Absorption Ozone Analyzers 

for all of your gas phase requirements

Model 465L - Ambient Safety Monitor *

* Now available 
   with O2 sensor
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