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Industry News

Ozone News is looking for newsworthy
information from member companies to
place in our Industry News section. We
particularly would like more information
from our European and Asian member

companies.

If your company has new information
that you would like to see published,
please forward it to the Ozone News

Editor at blloeb@fuse.net
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INDUSTRY NEWS

WE&RF TO RECEIVE $4.5 MILLION GRANT FROM

CALIFORNIA STATE WATER BOARD FOR RECYCLED WATER

RESEARCH

On June 6, 2017, the Water Environment & Reuse Foundation

(WE&RF) was awarded a $4.5M grant from the California

Water Resources Control Board. Under this grant, WE&RF

will identify, prioritize, solicit, and select for funding research

studies related to potable and non-potable water reuse. 

Under the California Water Recycling Funding Program

guidelines, the State Water Board has dedicated funding for

recycled water research and development. In addition, the State

Water Board’s Recycled Water Policy includes goals to

significantly increase the use of recycled water over 2002

volumes. To achieve these goals, the State Water Board is

investing in research to enhance the understanding and

acceptability of all types of water reuse in California.

The potable reuse research projects funded under this grant will

be guided by a recently completed State Water Board

sponsored expert panel on the feasibility of developing direct

potable reuse (DPR) regulations. In December 2016, the State

Water Board published a legislatively mandated report that

determined it is feasible to develop uniform water recycling

criteria for DPR in California. That report, which relied in part

on WE&RF research findings, identified scientific and

technical challenges that must be addressed before criteria can

be adopted to ensure that public health is reliably protected at

all times. In addition, the expert panel recommended several

areas of research that would enhance the understanding and

acceptability of DPR in California. These research

recommendations included conducting a literature review on

potential health risks of contaminants of emerging concern

(CEC) likely to be present in recycled water, improving

monitoring of pathogens in raw wastewater, and developing

comprehensive analytical methods to identify unknown

compounds.  

Under this grant, non-potable research projects will address

water recycling for industrial, agricultural, and produced water

(from energy). Potential topics include: health, social, and

environmental issues; potential for non-potable reuse; critical

gaps in treatment technologies and water quality; assessment of

economic benefits; implementation of best practices;

acceptance by users; approaches to optimize these processes;

and analyses of the need for new reuse approaches in future

non-potable water reuse management.

Source: Water Environment& Refuse Foundation (WE&RF)

CALIFORNIA TAKES REGULATORY STEPS TOWARD DPR

California is developing new regulations for wastewater that

may permit direct potable reuse (DPR), expanding on the

momentum of popular indirect reuse programs.

The effort comes amid the state’s persistent drought.  Indirect

potable reuse (IPR) is also getting a regulatory boost. The State

Water Resources Control Board adopted new rules in June

aiming to simplify regulations for water agencies pursuing

these projects.
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The new rules affirm recycled water “as a

resource by permitting its use through water

recycling requirements as opposed to waste

discharge requirements,” according to a release

from the water board. “Adoption of the Order is

one more step toward the goal of substituting as

much recycled water for potable water as

possible by 2030.”

The board is expected to unveil new rules for

DPR by the end of the year, according to a

report by public television.. Jennifer West,

managing director of WaterReuse California,

weighed in on how she expects that to look:

By the end of December, the state water
board will finalize regulations that will
allow highly purified recycled water to be
added to drinking water reservoirs. This
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RELIABILITY OF DPR CONFIRMED IN NEW WATER
RESEARCH PUBLICATION

A new publication in Water Research by several authors from

Trussell Technologies, "Reliability of pathogen control in
direct potable reuse: Performance evaluation and QMRA of a
full-scale 1 MGD advanced treatment train”, is now available

online. 

This is the first study of its kind to assess the pathogen risk of

a direct potable reuse treatment train using data from a full-

scale facility.  The innovative treatment train used ozone and

BAC as pretreatment for full-advanced treatment with MF, RO,

and UV/AOP, incorporating enhanced online monitoring to

demonstrate the reliability of pathogen control.  The high

degree of redundancy provided by this train resulted in

pathogen risks that were consistently lower than the U.S. and

WHO risk goals, even in the event of failures.  The results

demonstrate the benefit of an operational strategy based on

failure prevention through redundancy in treatment.  The

abstract of the paper follows:

Industry News (cont’d) 

added water must meet or exceed all drinking water
standards. They are developing these regulations with the
advice of an expert panel. Also by the end of the year, the
board will release a report to the state legislature on the
feasibility of developing statewide regulations on “direct
potable reuse” or DPR. This is when the highly purified
recycled water is placed directly into the drinking water
supply, or directly upstream of a drinking water
distribution system. These types of potable reuse projects
have the potential to greatly expand the use of recycled
water in California, well beyond what we are using today.

Once wary of “toilet-to-tap,” Californians have shifted their

opinion on recycled water amid years of record-breaking

drought.

Source:  Water Online
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understand the benefit of treatment redundancy on
performance. Each unit process was modeled with a single
failure per year lasting four different failure durations: 15
min, 60 min, 8 h, and 24 h. QMRA was used to quantify the
impact of failures on pathogen risk. The median annual risk
of infection for Cryptosporidium was 4.9 × 10�11 in the
absence of failures, and reached a maximum of 1.1 × 10�5

assuming one 24-h failure per process per year. With the
inclusion of free chlorine disinfection as part of the treatment
process, enterovirus had a median annual infection risk of 1.5
× 10�14 (no failures) and a maximum annual value of 2.1 ×
10�5 (assuming one 24-h failure per year). Even with
conservative failure assumptions, pathogen risk from this
treatment train remains below the risk targets for both the
U.S. (10�4 infections/person/year) and the WHO
(approximately 10�3 infections/person/year, equivalent to
10�6 DALY/person/year), demonstrating the value of a
failure prevention strategy based on treatment redundancy.”

This significant work confirms the applicability of ozone to

direct potable reuse (DPR) applications.  This is an open access

paper from Water Research.  It can be accessed through the

Trussell Technologies website

http://www.trusselltech.com/news/current or Water

Research, www.elsever.com/locate/watres.

“To safely progress toward direct potable reuse (DPR), it is
essential to ensure that DPR systems can provide public
health protection equivalent to or greater than that of
conventional drinking water sources. This study collected
data over a one-year period from a full-scale DPR
demonstration facility, and used both performance
distribution functions (PDFs) and quantitative microbial risk
assessment (QMRA) to define and evaluate the reliability of
the advanced water treatment facility (AWTF). The AWTF's
ability to control enterovirus, Giardia, and Cryptosporidium

was characterized using online monitoring of surrogates in a
treatment train consisting of ozone, biological activated
carbon, microfiltration, reverse osmosis, and ultraviolet light
with an advanced oxidation process. This process train was
selected to improve reliability by providing redundancy,
defined as the provision of treatment beyond the minimum
needed to meet regulatory requirements. The PDFs
demonstrated treatment that consistently exceeded the
12/10/10-log thresholds for virus, Giardia, and
Cryptosporidium, as currently required for potable reuse in
California (via groundwater recharge and surface water
augmentation). Because no critical process failures impacted
pathogen removal performance during the yearlong testing,
hypothetical failures were incorporated into the analysis to

Industry News (cont’d) 
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BETH HAMIL OFFERS CONSULTING SERVICES

Beth Hamil, after 32 years at DEL Industries has formed her

own consulting group, Beth Hamil O3 Consulting. Beth is well-

known in the IOA, having attended many Pan American

conferences, serving on the IOA-PAG board and presenting

technical papers at many conferences.

Beth Hamil O3 Consulting will specialize in ozone sanitation

for food safety, personal care products and pharmaceutical

applications. For more information visit

www.bethhamilo3consulting.com or

bethhamil30@gmail.coom

EMERY OLEOCHEMICALS RECEIVES AWARD FOR EXCELLENCE

Emery Oleochemicals, a global specialty chemical

manufacturer, received a 2017 Award for Excellence in Health

and Safety Performance from the Ohio Chemistry Technology

Council (OCTC) in recognition of its new Safety Leadership

System. (cont’d on p. 18)

Industry News (cont’d) 

Mark Zanoni, Cincinnati Site Operations Manager and
Michael Groh, Health Safety and Environmental Manager
accept award
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IOA 23rd World Congress and Exposition
Conference Schedule at a Glance
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THE 26TH JAPAN OZONE ASSOCIATION ANNUAL CONFERENCE

ON OZONE SCIENCE & TECHNOLOGY

The Japan Ozone Association held the 26th annual conference

on June 15-16, 2017 at the Training and Technical

Development Center, Bureau of Waterworks, Tokyo

IOA NEWS

Training and Technical Center
JOA President Dr. Magara opened the conference
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Mitsubishi Electric Corporation
2-7-3, Marunouchi, Chiyoda-ku, Tokyo 100-8310, Japan

Call us or visit our website to learn more: 
http://www.mitsubishielectric.com/products/public/
Phone: +81-3-3218-2111

Ozone concentration up 
to 16% by weight 
for reduced oxygen 
usage and lower 
operating cost. 

Mitsubishi Electric 
ozone generators meet 
the growing demand by 
water and wastewater 
treatment plants for 
systems that offer low initial cost, 
high operational efficiency, low maintenance 

and low operational costs. Our ozone generators are characterized by:

• Reduced oxygen consumption
• Reduced power consumption
• Compact, skid-mounted design

• Smaller ancillary equipment
• Reduced dissolved oxygen in  
 finished water

Reliable, Cost-Efficient,
High Concentration Ozone Generators

IOA News (cont'd)

Metropolitan Government, Tokyo. More than 120 people

including researchers, engineers, professors and students

attended the conference. 

More than 120 people attended the conference

JOA President, Dr. Yasumoto Magara opened the conference

and welcomed all attendees. The conference consisted of 8

technical sessions including poster session, which covered all

ozone relevant fields such as ozone generation, drinking water

treatment, wastewater treatment, advanced oxidation

processes, monitoring and control, sludge treatment,

disinfection, application to zoo and aquarium. There were 29

oral presentations and 5 poster presentations. In all sessions,

lively and informative discussion was carried out. Furthermore

Dr. Sugimitsu gave an invited lecture entitled Development and
Outlook of Private Ozone Application Market. The JOA

awarding ceremony was also held, and the following received

the prizes:

Distinguished Services Prize: Dr. Fujiwara (former JOA•
president), Mr. Yao (former JOA vice president) and Prof.

Yasuoka (Tokyo Institute of Technology),

Promotion Prize: Sendai Umino-mori Aquarium•
(Yokohama Hakkeijima Inc.)

Article Prize for Encouragement: Mr. Shiba (Ibaraki•
Prefectural Government Pubic Enterprise Bureau), Mr. Xu

Jie (Osaka Sangyo University) and Mr. Yamamoto (Nihon

Yamamura Glass Co., Ltd).

And just as last year, a round-table discussion was held with 4

water suppliers, that is, Tokyo Metropolitan Government

Bureau of Waterworks, Hanshin Water Supply Authority,

Ibaraki Prefectural Government Pubic Enterprise Bureau and

Saitama Prefectural Government Pubic Enterprise Bureau, the

leaders of Japan Ozone Association such as president, vice

presidents, secretary-general and several persons of learning

and experience. In this meeting, the long time operating

experiences of ozone facilities for drinking water treatment and

the future implementation planning of AOP treatment facility

were discussed. 

The welcome reception was held at a small but fancy Italian

restaurant near the conference hall with about 60 participants.

The social gathering with pasta and wine was very effective to

enhance mutual friendship among the members.

Dr. Sigimitsu gives invited lecture



Technical Program

Following is the list of technical papers presented at the

conference. For copy of the proceedings (in Japanese), contact

JOA (joa@mwd.biglobe.ne.jp) 

Takaaki MURATA, Kie KUBO and Yuji OKITA, Simulation of
Ozone Generation (1) Microdischarges and Temperature Rise

in O3/H2O2 Advanced Oxidation Process

Tatsuhide HAMASAKI, Ting WU, Yunqi CHEN, Tadao

MIZUNO and Hiroshi TSUNO, Degradation of Organics in
Effluent from Biological Treatment Process of Sewage by
O3/H2O2 Advanced Oxidation Process

Naoki YONEDU, Tadao MIZUNO and Fumitake

NISHIMURA, Performance Evaluation of Spring Type
Filtration - Ozone/Hydrogen Peroxide Process in Removing
Organic Matter of Sewage

Toshihiko YOSHIMI, Eiichirou ISHIMARU, Masayuki ABE
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Masaki TAGUCHI and Yasuhiro KATO,

Characteristics of Tandem-Connected Ozone
Generator

Atsuo SOUNAI, Michiya MURAKAMI,

Hironobu NAKAYAMA and Kazuyuki

HIRAI, Development of Several 10gram
Ozone Generation System Using Novel
Glass Materials

Shiro YAMAUCHI, Hideki FUKUI, Hitoshi

NAGAO, Mika NAKATOUGE, Yasuo

KAWAGOE, Hideo HASHIMOTO, Kou

HASHIGUCHI and Masahiro YASUDA,

Application of Ozone to Sterilization of
Water Circulated in Cooling System for
Transformer - Evaluation of Ozone
Dissolution and Consumption Characteristic

Kozue MATSUKAWA, Tokusuke HAYAMI

and Shuhei NODA, Algae Detection in
Water by Hyper Spectrum Technology

Takahiro KANEDA, Development of Ozone
Monitor Integrated with Pre-treatment
Equipment 

Takaaki HORI, Masanori NIEDA, Masaru

NAKANISHI, Keisuke HIRAGAKI and

Chobei YAMABE, Deodorization by
Advanced Oxidation Using Ozone and
Tungsten Oxide Compound

Oral Presentations

Fumiyasu YOKOYAMA, Michiko AOKI

and Yasuhiro KATO, Effect of pH on
Coagulation and Ozone-based Advanced
Oxidation Process

Yunqi CHEN, Tatsuhide HAMASAKI, Ting

WU, Tadao MIZUNO and Hiroshi TSUNO,

Degradation of Oxalic Acid and Acetic Acid

IOA News (cont'd)

Innovative 
Oxygen 
Supply 

Solutions
 Widest Selection of Systems   

 and Options
 Lowest Sound Levels
 Perfect for Ozone Generation
 Eliminates Oxygen Deliveries
 Ease of Use, Service, and  Support

 Systems

Contact Us Today to 
Learn More About 
Maximizing Your 

Ozone Generator Performance

1.800.320.0303, x6411  info@airsep.com 
www.airsepcpd.com



and Toshikazu NISHIMURA, Corrosion Resistance of
Stainless Steel in Ozone Environment - IV

Tadao MIZUNO, Takeshi MIFUNE, Developing a Prediction
Method of Ozone Ct Value for a Typical Ozone Reactor in
Japan

Kyohei UCHIGAMI, Hideyasu NAKAMURA, Masami

OOYA and Tadao MIZUNO, Estimation of Hydroxyl Radical
Ct in a Three-stage Countercurrent Ozone Contactor

Naoki MURATA, Dabide YAMAGUCHI and Nobuhiro AOKI,

Study of Ozone-Ceramic Membrane Filtration Technology
Using Yodogawa Raw Water

Shunsuke TAKAYA, Hideshi SUKEGAWA, Takayuki

ISHIZAKI, Kouichi MASHIKO, Masahiko SHIBA and

Nobuhito OOUCHI, Performance of Advanced Oxidation
Process (AOP) to Remove Dissolved Organic Matters of Lake
Kasumigaura Water

Tadao MIZUNO, Masami OOYA and Hiroshi NUNOKAWA,

Current Operational State of an Ozonation Process in Inagawa
Purification Plant of Hanshin Water Supply Authority

Shinichi KIMURA, Masatoyo WADA, Yu YONEDA,

Hideyuki AOKI, The Effect of Higher Ozone Injection Rate in
Advanced Water Treatment at Kanamachi Purification Plant

Souichiro MATSUURA, Eiichi UCHIDA and Kazuo GOTO,

Status of Processing Efficiency Improvement with a
Modification of Dissolved Ozone Control Method

Kazuyuki SATO, Yuuji TERASHIMA, Takashi KOUNO,

Hisaji YOSHIDA and Jun YONEYA, Application of Ozone at
Zoos and Aquariums

Keisuke IKEHATA, Yuanyuan ZHAO and Harshad V.

KULKARNI, Application of Ozone in Wastewater Treatment -
Use in Potable Reuse

Eiji IMAMURA and Nozomu YASUNAGA, Performance of
New Membrane Bioreactor Using Ozonated Water as
Membrane Cleaning Chemical

Hidetoshi MORIKAWA, Kenji HARADA, Toshiro

MIZUOCHI and Mutsumi FUKUZAKI, The Application of
Ozone for Recycled Sewage Water Treatment in Fukuoka City

Kurumi HASHIMOTO, Toru MARUSHIMA, Narumi

KUBOTA, Wataru NISHIJIMA and Hiroshi MOTOSHIGE,

Efficient Utilization of Ozone Ultra-fine Bubble for Excess
Sludge Reduction

Hiroshi KUROKI, Masanobu OOIZUMI and Ryo IZUMIYA,

High Efficiently Decomposition Technology of Excess Sludge
Using Ozone

Hideaki NAGARE, Daisuke MINAKATA, Tadao MIZUNO,

Youhei NOMURA and Taku FUJIWARA, Reaction
Mechanisms of Imidazolium Ionic Liquids with Ozone

Yutaka MATSUMOTO, Medical Devices Ozone Room
Sterilization Device MAC-1000

Shinya ECHIGO, Sadahiko ITO, Liang ZHOU, Yusuke

HISAMOTO and Satoshi ISHIHARA, Development of a Water
Treatment Process Reducing Chlorinous Odor and its Infection
Risk Assessment of the Treated Water
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IOA News (cont'd)

JOA Awards Ceremony

Welcome Reception



Ryohei KURAOKA, Yasuhiro ASADA, Takashi

SAKAKIBARA, Shinya ECHIGO and Sadahiko ITO,

Proteome Analysis for Detecting Damaged Protein of Viruses
by Disinfection Processes

Poster Presentations

Yumi YAITA, Kouji NEGISHI, Masato OKAMURA, Taro

KANAMARU and Hiromi AOI, Chemical Decontamination
for Nuclear Reactor Decommissioning Using of Ozone (1)
Conditions for Decontamination

Yasushi YAMAMOTO, Toshihiro YOSHII, Yumi YAITA,

Kouji NEGISHI, Taro KANAMARU and Hiromi AOI,

Chemical Decontamination for Nuclear Reactor
Decommissioning Using of Ozone (2) Estimation of Ozone
Concentration

Dongbum IM, Norihide NAKADA, Yasuhiro KATO and

Hiroaki TANAKA, The Removal of Human Enteric Virus and
the Inactivation of Infectious F-Specific RNA Phage Genotypes
during Ozonation

Suk Jung OH, Introduction and its Efficacy of Ozonated
Chlorine

Takashi NOGUCHI and Kazuhide KOBAYASHI,

Development of Small Ozone Gas Monitor with Ultra-high
Concentration and Large Flow Rate

In summary, this was another very successful JOA conference

with many new topics of interest to the ozone community.

Reported by Dr. Hirotsuji, Japan Ozone Association

HARVEY ROSEN AWARD ANNOUNCED

The Harvey M. Rosen Memorial Award was established by the

International Ozone Association to recognize the best paper

published in Ozone: Science & Engineering during the two-

year period between Ozone World Congresses.  The Editorial

Board of OS&E selects the winner of the award by consensus

polling of the members.

For the 2015-2016 period, we are pleased to announce that the

paper “Ozone in Medicine: Clinical Evaluation and Evidence
Classification of the Systemic Ozone Applications, Major
Autohemotherapy and Rectal Insufflation, according to the
Requirements for Evidence-Based Medicine” authored by

Renate Viebahn-Hänsler (Germany), Olga Sonia León

Fernández (Cuba) and Ziad Fahmy (Germany) has been

selected as the recipient of this award. This outstanding paper

makes important contributions to the safe and proper use of

ozone in medical applications and summarizes significant

examples of evidence-based successful treatments.

Dr. Viebahn is a long-time member of the IOA and a member

of the IOA International Board of Directors. She has organized

many ozone medical sessions in conjunction with IOA-EA3G

regional conferences.

The award will be recognized at upcoming Ozone World

Congress in Washington, D. C., with a formal presentation

occurring at the IOA-EA3G conference in Lausanne,

Switzerland in spring, 2018.  

Congratulations to the winning authors for their major

contribution to the ozone community and the IOA!

IOA EXHIBITS AT AWWA ACE 17

After a few years’ haitus, the IOA Pan American Group

exhibited at this year’s American Water Works Annual

Dr. Renate Viebahn
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Jim Jackson, Mazzei Injector Co, John Overby, Ozone Water
Systems and Jim Klein, Chart/AirSep at IOA Booth

IOA News (cont'd)



Conference & Exhibition (ACE-17). The IOA was given a

favorable booth placement, not too far from the AWWA

pavilion.

The booth was managed by John Overby of Ozone Water

Systems, PAG President and Jim Klein of Chart/Airsep, PAG

Treasurer.  John and Kim reported that the booth had several

visits from non-IOA members who were informed of the

benefits of joining IOA and given a recent copy of Ozone

News.  

The booth was also a focal point for IOA members to meet and

catch up on IOA activities and advances.

AWWA ACE 17

During June 14-16, 2017, the American Water Works

Association (AWWA) held its Annual Conference & Exhibition

(ACE 17) at the Philadelphia Convention Center in

Philadelphia, PA.  ACE 17 is a major event in the water

industry drawing over eleven thousand attendees.

The conference was opened by AWWA President Jeanne

Bennett-Bailey who summarized the accomplishments of

AWWA the past year and addressed the audience on our

responsibility as water professionals to help others.  She

introduced the Water Buffaloes, a volunteer group of

motorcyclists.  This group is also known as Ride with Purpose,

and consists of water plant operators who travel to AWWA and

WEFTEC meetings to raise money for Water for People, an

organization that brings clean water and sanitation to remote

regions. Their efforts over several years have raised $1MM

over several years.

Rather than have a featured speaker, this year the AWWA called

on three industry leaders to share their life experiences: Sue

McCormick, Great Lakes Water Authority; Bill Stowe, Des

Moines Water Works and Cara Reid, Washington Suburban

Sanitary Commission.  AWWA CEO David LaFrance

moderated this session and asked them to name the biggest

challenges facing the water sector.  The panel considered

security, sustainability and communicating with the public as

the biggest concerns.

Keynote Address

This year’s Keynote address was given by Professor Gary Amy,

Clemson University.  Dr. Amy is an OS&E Editorial Board

member and the most recent recipient of the AWWA  A. P

Black Research Award. This award was established in 1967 in

honor of Dr. A. P. Black to recognize outstanding research

contributions to water science and water supply rendered over

an appreciable period of time.

Dr. Amy addressed the group on Advances in Seawater

Desalination.  40% of the world is facing regional water

scarcity; seawater represents 97% of all water and is basically

an unlimited resource.

Although some seawater desalination plants use thermal

desalination, particularly in the Mideast, the trend is strongly

towards membrane-based technology. An example of this is the

25 MGD Reverse Osmosis plant in Tampa, FL for drinking

water treatment.

The thermodynamic minimum power consumption for a RO

system is 1 kwh/m3 (3.8 kwh/1000gal).  The newest technology

plants are consuming 3-4 kwh/m3, down from 16-17 kwh/m3 in

older plants. Challenging feedwaters will require some sort of

pretreatment.  (This is where ozone can have a role.) New

technologies and concepts – graphene membranes, close circuit

RO and forward osmosis are under research.

Technical Program

There were more than 900 technical presentations on all facets

of the drinking water profession.  The sessions of interest to

ozone professionals focused on biofiltration and water reuse.
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The second train investigated was microfiltration/reverse

osmosis.

Exhibitions

The exhibition is the cornerstone of the event with

approximately 465 exhibiting companies. The IOA Pan

American Group exhibited this year with the booth being

manned by John Overby, PAG President and Jim Klein, PAG

Treasurer.

Ozone equipment suppliers remains optimistic on the growth of

their business due to the ongoing interest in ozone treatment for

biofiltration and water reuse projects.  IOA member companies

exhibiting were:

Analytical Technology, Inc.•

Aqua-Aerobics Systems Inc •

International Ozone Association•

Mazzei Injector Corp.•

Mitsubishi Electric•

Primozone•

Suez•

In summary, this was a very good conference.  Ozone is a more

established technology now, and it does not get the same

attention as some newer technologies.  However, it is very

interesting and rewarding to see how ozone becomes a

complimentary technology to make the newer technologies

more efficient.                                
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Emery Receives Safety Award (cont'd from p 9)

In 2016, Emery instituted a new Safety Leadership System at

its Cincinnati, Ohio plant designed to get its manufacturing

employees more engaged in the safety improvement process.

The program awards points for participation in all types of

safety related activities including job safety analysis, process

hazards analysis, pre-startup safety review, management of

change, safety coaching, 5S events, participating in one of

Emery's four safety committees, submitting safety

improvement ideas, and others.

Emery is one of the world’s largest producers and users of

ozone, using it to oxidize oleic acid in the manufacture of

azelaic acid.  Azelaic acid is used for the manufacture of

synthetic lubricants, plasticizers and polymer modifiers.

Biofiltration

Biologically Active Filtration (BAF) was originally

implemented in Europe and has been used for many years.

However, there appears to be a resurgence of interest and

several technical sessions were devoted to this topic. Many

presenters described biofilters as “filters without chlorine”.

The chlorine is added after the filter.

Leigh Gilmore Terry, University of Colorado compared

biofilters to rapid media filtration.  Biofiltration has less

environmental impact and less global warming impact, and

allows the reduction of alum.

Eric Rosenfedlt, Hazen & Sawyer demonstrated how biofilters

are helping utilities meet the reduction in allowable turbidity

from 10NTU (1962) to 0.3 (present).  The addition of ozone

prior to biofiltration makes contaminants more biodegradable 

The Water Research Foundation has developed a Biofilter

Conversion Guidance Manual.  Careful considerations must be

taken when converting a filter from a conventional one to a

biofilter as there could be loss of productivity.

Alan Domonoske, Carollo Engineers described the operation of

the Houston WTP which uses ozone for primary disinfection.

Chlorine dioxide is used to reduce biofilter fouling and for

bromate control.  The ozone also helps reduce filter headloss.

Water Reuse

There is considerable research into the topic of water reuse,

both direct and indirect reuse. Microfiltration/Reverse osmosis

is currently the most prevalent technology.  Ozone, followed by

another technology, i.e. biofiltration is also receiving attention

along with UV-advanced oxidation processes.  

There was a discussion on the use of Electrical Energy per

Order (EEO) for UV processes and the fact that it can be

misleading.  There have been incidents where the UV lamp was

fouled to the degree that no light could be observed.  Lamp life

cycle and configuration is critical.

Ramola VaiDya of the Hampton Roads Sanitation System

presented their work comparing carbon based (O3)

technologies with membrane based technologies for water

reuse.

The first train investigated Flocculation/Sedimentation/ Ozone/

BAC/GAC.  The desired objectives were achieved although

bromates became a challenge. 

IOA News (cont'd)



For many people in the water industry, hearing the word

“ozone” may cause them to think of complicated, expensive

systems with high operating and maintenance costs.  For many

people not in the water industry, the word “ozone” may cause

them to wonder about the ozone layer and remind them of the

need for sunscreen.  

However, for the operators and managers of the Clarksville

Light and Water Company (CL&W) of Clarksville, Arkansas,

the word “ozone” conjures positive connotations.   CL&W has

been proving that ozone is a practical and beneficial

disinfectant since 1993, even though relatively few other

utilities in the region have joined the ozone bandwagon.  In

fact, the CL&W facility was not only the first water treatment

plant in Arkansas to use ozone, it is currently just one of two

facilities in the state to do so.  And the CL&W just recently re-

invested in its facility, including expansion of the ozone system

to provide treatment credits for the Long-Term 2 Enhanced

Surface Water Treatment Rule (LT2ESWTR.)

A Successful History with Ozone

Clarksville first began using ozone after the addition of a new

water source.  In the mid 1980’s, it became apparent that the

city’s water demands would soon outpace the yield from its

water sources, Spadra Creek and Lake Ludwig.  In 1988, the

consulting engineering firm of McGoodwin, Williams, and

Yates (MWY) of Fayetteville, Arkansas completed a report

recommending Piney Bay as a new water source.  Piney Bay is

fed by two creeks with large tributary areas and is a backwater

of the Arkansas River, all factors that contribute to a large

expected water yield.  Even though the intake would be located

three miles upstream from the river, it was possible that river

water would be treated, so the Arkansas Department of Health

required advanced treatment measures as a condition of

approval for the new source.

The selected advanced treatment measures included the use of

ozone as a primary disinfectant as well as the use of granular

activated carbon (GAC) in the filtration process.  

Ozone has several advantages over other disinfection

alternatives, including the following:

Ozone is effective over a wide pH range and is a stronger1

oxidant and disinfectant than chlorine and most other

disinfection alternatives.

Ozone facilitates sedimentation if introduced upstream of2

the clarifiers. 

Ozone is generated on-site.3

Ozone can mitigate many taste and odor problems.4

Ozone can reduce several disinfection by-products5

(DBP’s) that are carcinogens formed when chlorine makes

contact with organic material.

Research has indicated that ozone may effectively handle6

certain other emerging contaminants, such as endocrine

disruptors, that may become challenges in the future.

While all of the advantages listed above are significant, the

capability to reduce certain DBPs may be the most important

benefit.  Many water systems around the state are faced with a

difficult challenge to reduce DBPs such as total

trihalomethanes (TTHMs) and five haloacetic acids (HAA5s)

to acceptable levels as defined by federally mandated

regulations.  Reduction of DBPs can be an even greater

challenge when water is provided to smaller consecutive

systems, since longer water ages that contribute to higher

DBP’s can increase with travel distance.  Consideration must

be given, however, to potential DBP’s specific to ozone use.

Ozone can convert bromide to bromate, also a carcinogen, so

testing may be necessary to determine if bromide levels are

present in the source water. 

Another factor to consider is that ozone has a relatively fast

decay rate and cannot be used to maintain a disinfection

residual in the distribution system.  Therefore, another

disinfectant such as chlorine must be added after treatment for

residual purposes.

In October 1993, CL&W’s new raw water intake and ozone

water treatment facility went on-line.  The initial capacity was

eight MGD, although the intake structure was designed to

accommodate expansion up to 24 MGD in the future.  Almost

immediately, CL&W observed significant decreases in DBP’s.

As shown in Figure 1 below, the running annual average for

TTHMs went from consistently 40-50 parts per billion (PPB) to

10-20 PPB.  Results for HAA5s were similar, and these low

levels have remained fairly consistent to the present.

The Existing Facilities

Ozone is the triatomic state of oxygen, or a molecule

comprised of three oxygen atoms.  Generating ozone requires

energy to break the bonds holding oxygen atoms together and

allow them to dissociate and then re-form as ozone.  The

CL&W ozone generators produce ozone on-site by passing
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USING OZONE AS A PRIMARY DISINFECTANT – A CLARKSVILLE CASE STUDY
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President, McGoodwin, Williams & Yates
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electricity through dielectric tubes using oxygen as a raw

material.  The original plant used an air preparation system that

was common at the time.  However, a subsequent plant

expansion in 2001, which also increased capacity to 12 MGD,

replaced the ozone generation system with a more efficient

liquid oxygen (LOX) feed system. LOX ozone systems can

provide ozone gas with concentrations as high as 18 percent as

compared to the 4 percent by air preparation systems.

The current ozone generation facility is equipped with two 425-

lb per day ozone generators manufactured by Ozonia, and the

LOX system consists of an 11,000 gal storage tank and (2)

vaporizers.  Liquid oxygen is drawn from the tank under

pressure and converted to a gas by evaporating the liquid in the

vaporizers under controlled conditions.  

The plant introduced ozone at two locations:  a pre-ozone

contact facility and an intermediate ozone contact facility.  The

pre-ozone contact facility, located at the head of the plant, was

constructed to improve the efficiency of the sedimentation

process and facilitate iron and manganese removal.  Ozone was

introduced using a sidestream injection pump, associated

piping and controls and a 4-inch venturi eductor. 

The purpose of the intermediate ozone contact chamber was to

achieve primary disinfection.  The ozone gas was diffused into

the water stream through fine bubble diffusers located near the

bottom of each of the first two contact chambers, and the ozone

residual was measured with a probe located in the inlet channel

to the filters.  The total contact volume of the chamber was

approximately 100,000 gallons.

Figure 3. Intermediate ozone contact chamber

New Challenges and Solutions

In 2014, CL&W faced challenges with both capacity and

regulatory issues.  A new large user, the city of Scranton, was

under contract to begin taking water from CL&W in 2015, and

CL&W had been placed in “Bin 2” for the Long Term 2

Enhanced Surface Water Treatment Rule (LT2ESWTR) by the
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Figure 1. Effect of ozone addition on TTHM from Clarksville Water Treatment Plant

Figure 2. Ozone Generators



Arkansas Department of Health (ADH) due to levels of

Cryptosporidium found in the source water.  CL&W was faced

with upgrading the existing 12 million-gallon-per-day (MGD)

treatment plant to meet both needs, and time was limited. 

Using a team approach, MWY and the CL&W operations staff

worked together to determine necessary improvements to

expand the water treatment plant capacity from 12 to 16 MGD,

which would accommodate both immediate demands and

projected demands for the next 20 years, and address

LT2ESWTR requirements.  

To address the new regulatory concern, the team quickly

screened alternatives from the EPA’s microbial toolbox manual

and selected Individual Filter Performance (IFE), Combined

Filter Performance (CFE), and Ozone as potential alternatives

for further analysis.  A Bin 2 designation required CL&W to

provide an additional 1.0 log removal credit for

Cryptosporidium.  Based on past performance records and the

conceptual design for filter expansion, the team was confident

that the plant could achieve the additional 1.0 log credit using

both CFE and IFE in most cases.  However, the CL&W water

treatment plant manager stressed the need for redundancy, and

the decision was made to design the ozone system expansion to

achieve at least a 0.5 log removal credit for Cryptosporidium in

the event that the IFE performance criteria could not be met.  

Based on additional input from the plant manager, the decision

was made to expand the pre-ozone contact facility and make it

the primary disinfection location.  Moving the disinfection

location to the head of the plant would further help with

sedimentation.  However, with higher probable TOC

concentrations at the head of the plant, laboratory testing of raw

water samples with various ozone dosages was required to

confirm that significant levels of bromate would not occur and

that the existing ozone generation capacity would remain

adequate.  The results indicated that predicted bromate

formation would be significantly below regulated levels.  This

testing was also used to experimentally determine ozone

demand and decay data for use in the design of the new

facilities.  

Ozone is a strong disinfectant and is effective for

Cryptosporidium, Giardia, and viruses.  It is significantly more

effective as a disinfectant against these pathogens than

chlorine.  Table 1, excerpted from USEPA 2003, provides a

comparison of required CT values for different chemical

disinfectants and illustrates the relative effectiveness of ozone

vs chlorine and chlorine dioxide.  

However, using ozone for disinfection has certain challenges,

including the fast decay rate.  A large contact basin with one

residual monitoring point at the basin effluent could be

ineffective, since much of the ozone residual would be gone

before the water reached the monitoring point.  In addition, the

decay rate of ozone is a direct function of water temperature,

with faster decay rates occurring in warm water.  Therefore, a

new contact basin with multiple residual monitors was

necessary to monitor changing ozone residuals as the water

moved through the basin.
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Table 1. Required CT values (mg-min/L) for Chemical

Disinfectants at 10ºC

Figure 4.  New contact basin

Also, CT requirements for Cryptosporidium inactivation by

ozone vary greatly depending upon the temperature of the

water.  At a raw water temperature of 40 degrees Fahrenheit,

which is possible in the winter, the CT required for inactivation

is approximately 10 times greater than the CT required for a

water temperature of 85 degrees, which is possible in the

summer.

This large variation of required CT based on temperature,

coupled with the extremely fast and variable decay rate of

ozone, required a contact basin and monitoring system that

would be flexible and effective over different seasons of the

year.  The new 150,000-gallon contact basin, shown

schematically above in Figure 4, is a serpentine basin with



multiple cells comprised of a mixed bag of perforated panels

and over/under baffles.  The basin has three ozone residual

monitoring locations to take into account differing decay rates

at multiple temperature ranges.  In the winter, all three

monitoring locations may record a residual, allowing the full

volume to be utilized in CT calculations.  In the summer, only

the first sampling station may record a residual resulting in a

reduced volume counted in CT calculations.  Dosages may

need adjustments depending upon the situation.

Innovative ozone technologies continue to emerge, and the

CL&W project was the first municipal water project in the

nation to use the HyDOZ ozone injection system by

BlueInGreen, LLC of Fayetteville, Arkansas.  While most other

ozone contact systems use conventional ozone injection

technologies, such as venturi injection systems and fine bubble

diffusers, the design team selected the HyDOZ system for

maximum efficiency.  While conventional systems have ozone

transfer efficiencies between 85-95%, the HyDOZ system can

achieve up to 99% transfer efficiency using its patented

technology, which combines water and ozone gas under

pressure within a closed system and injects the super-saturated

liquid mixture into the influent water pipe leading to the

contact basin.  This provides a liquid-to-liquid transfer in the

contact basin instead of a less efficient gas-to-liquid transfer.

The increased efficiency will result in substantial energy

savings for the CL&W.

With all of the variables involved in the ozone process,

automation was necessary to keep the system as simple as

possible.  The new instrumentation and control system allows

the operators to establish certain setpoints to control the ozone

injection rate.  The operators can choose to maintain a certain

ozone residual, or they can choose to maintain a CT value.

With the CT value setpoint, the system will change the

injection rate based on information received from the residual

monitors.  In addition, the percent CT achieved vs. required CT

is logged via SCADA for easy and efficient recordkeeping and

system management.

The new facilities, which included the 150,000-gallon pre-

ozone contact basin, injection system, as well as four new GAC

filters, went online in 2015.

Many believe that the most significant disadvantage of ozone is

the operating cost, but CL&W reports that their cost to take and

treat water in 2015 was just slightly over $0.42 per thousand

gallons.

In past history, water from the Arkansas River was thought to

be impractical to treat.  The Clarksville Water Treatment Plant,

which already treats water from the Arkansas River, is now

equipped to handle one of the industry’s stricter regulations

using the most powerful oxidant available—ozone.  Using this

system, Clarksville is actively marketing their safe, abundant

water to attract industries to the city and increase economic

development.  

Unfortunately, they cannot generate enough ozone to help with

that sunscreen issue.

Reprinted with permission from the American Water Works
Association, Southwest Section

Figure 6.  HyDOZ Ozone Injection system
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Figure 5. HyDOZ System (Source: BlueInGreen)



Page 23

Ozone News Volume 45, No 4

NEW IOA MEMBERS
The International Ozone Association takes great pleasure in welcoming our new members!

CANADA

Sanam Sanii

Metro Vancouver

4330 Kings Way

Burnaby, BC V5H 4G8

COSTA RICA

Esteban Duran

University of Costa Rica

Escuela de Ingenieria Quimica

San Jose 11501

UNITED STATES OF AMERICA

Page Armstrong

1005 E. Jackson Creek Road

Inkom, ID 83245

Peter D’Adamo

HDR

555 Fayetteville Street

Suite 900

Raleigh, NC 27610

Elizabeth Hamil

Beth Hamil O3 Consulting

P. O. Box 222

Pismo Beach, CA 93448

Robert Hoffmann

HDR

17111 Preston Road

Suite 300

Dallas, TX 75248

Chance Lauderdale

HDR

1670 Broadway Street

Suite 3400

Denver, CO 80202

Roger Negaard

Vilnorsk LLC

1415 5th Street N

St. Cloud, MN 56303

William Schwaner

Niagara Bottling LLC

450 S. Via Vista Road

Anaheim, CA 92808

URUGUAY

Julio Cameto

OZOX S.R.L.

Dr. Pedro Larghero 6218

Montevideo 11300

Washington, D. C. National Mall
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2017

August 13-17, 2017, IOA 23nd World Congress, Gaylord

National Resort & Convention Center Washington, DC

(National Harbor, MD) For more information: visit www.ioa-
pag.org or see coverage in this issue.

December 5-7, 2017, Regional IOA-EA3G Conference, Ozone
and Advanced Oxidation for the Water-Food-Health Nexus,

Shanghai, China. This conference is in cooperation with Tongji

University and will be held on the university campus. Call for
papers: due September 15, 2017 See this issue or future issues

of Ozone News for more information or visit www.ioa-
ea3g.org.  

2018

August 20-22, 2018, IOA Pan American Group Regional
Annual Conference, South Point Hotel & Casino, Las Vegas,

NV.  For more information: Visit: www.ioa-pag.org

2017

July 23-27, 2017, 11th Annual IWA International Conference
on Water Reclamation and Reuse, Long Beach Convention

Center, Long Beach, CA. Information:

http://iwareuse2017.org

August 27-September 1, 2017, SIWI International Water
Week, Stockholm, Sweden. Information:

www.worldwaterweek.org

September 10-13, 2017, 32nd Annual WateReuse Symposium,
Phoenix, AZ.  Information: https://watereuse.org

September 17-20, 2017, 2017 IUVA World Congress, Valamar

Lacroma Hotel, Dubrovnik, Croatia.  Information:

www.iuva.org/2017WorldCongress

September 18-20, 2017, WaterPro Conference, Reno, Nevada.

Conference is organized by the National Rural Water

Association (NWRA).  Information:  www.
waterproconference.org

September 22-23, 2017, World Conference on Ozone Therapy
in Medicine Dentistry and Veterinary, Mole Vanvitelliana,

Upcoming Meetings of Other Organizations

Upcoming IOA Meetings
Ancona, Italy.  This conference is under the auspices of the

World Federation of Ozone Therapy (WFOT).  Information:

www.congredior.it

October 1-5, 2017, 10th World Congress of Chemical
Engineering, Barcelona, Spain.  As part of this Congress an

Advanced Oxidation Process Symposium will be held. This

symposium will focus on recent scientific and technological

progress in AOPs application to the treatment of water,

groundwater, industrial, municipal and agri-industrial,

wastewater; air odor and VOC control; soils and wastes; the

combination of AOPs with other treatments; the reduction of

energy use; water-energy-food nexus, and new developments

in pilot and full applications at industrial scale.  For more
information, visit www.wcce10.org. 

October 4-6, 2017, 10th Annual WaterSmart Innovations
Conference & Exposition, South Point Hotel and Conference

Center, Las Vegas, NV.  Information:

www.watersmartinnovations.com

October 15-20. 2017, IDA International Conference on Water
Reuse and Recycling, Sheraton World Trade Center, Sao Paolo

Brazil.  Information: www.idadesal.org

October 29-November 3, 2017, International Pool| Spa| Patio
Expo, Orange County Convention Center, Orlando, FL.

Information: https://poolspapatio.com

November 3-5, 2017, Ozone Therapies Group, Frontiers 2
Conference, Santa Barbara, Ca.  Information:

www.ozonetheraiesgroup.com

October 29-November 3, 2017, AIChE Annual Meeting,

Minneapolis, MN.  Information: www.aiche.org

November 12-16, 2017, AWWA 2017 Water Quality
Technology Conference & Exposition (WQTC), Portland, OR.

Information: www. awwa.org

November 13-16, 2017, IWA Water and Development Congress
& Exhibition 2017, Buenos Aires, Argentina.  Information:

www.iwa-network.org

December 14-16, 2017, Water, Membrane, Environment &
Energy Technology Expo 2017, Bangkok, Thailand.

Information: www.wm2e-expo.com

March 12-15, 2018, AWWA Membrane Technology
Conference and Exposition, West Palm Beach, FL.

Information: www.awwa.org

April 10-12, 2018, AsiaWater 2018, Kuala Lumpur, Malaysia.

Information: www.asiawater.org



 

INTERNATIONAL CONFERENCE 
INTERNATIONAL OZONE ASSOCIATION 
European African Asian Australasian Group 
 
Ozone and Advanced Oxidation for the 
Water – Food - Health Nexus 

5
 
– 7

 
December 2017 - Shanghai, China 

 
CALL FOR PAPERS  PUBLICATIONS 
Researchers, scientists, practitioners are invited to propose oral 
or poster presentations related to the theme topics. Doctoral 
students are invited to apply for the best presentation 
competition. 

INTRODUCTION 
This event continues a long series of successful conferences 
organised worldwide to provide an international forum for 
scientists, engineers and all with an interest in fundamental 
and applied aspects of oxidation technologies involving 
ozone and related oxidants. 

Following the past event held in Shanghai in 2013, IOA-EA3G 
Shanghai 2017 is again organised in collaboration with Tongji 
University. This event will provide an overview of the current 
state of knowledge and latest advances regarding the use of 
Ozone and Advanced Oxidation for providing sustainable 
solutions to a range of significant societal issues related to 
water, food, health, and the environment. The conference will 
also focus on innovative applications of ozone and AOPs. 

SCOPE AND OBJECTIVES 
We wish to address in this conference the question how ozone 
and advanced oxidation can play a significant role in the nexus 
water- food - health. Research in these areas continues to 
advance and new applications continue to emerge. This 
conference will bring together researchers and professionals 
with interest in ozone and advanced oxidation to present and 
discuss the current state of knowledge and latest advances in 
the field. 
Topics of interest relevant to the Conference theme include 
but are not limited to: Ozone and Advanced Oxidation for the 
water  - food - health nexus; Micropollutants and emerging 
contaminants; By-products formation and control; Advanced 
oxidation; Disinfection; Analytical methods for ozone and 
related oxidants; Ozone and related oxidants generation; 
Hydraulics, Hydrodynamics, Mass transfer; Ozone contactors; 
Reaction mechanisms and kinetics; Modelling, Wastewater 
treatment, recycling and reuse; Waste, Air treatment; Agri-food 
applications, Industrial applications; Full scale plants; 
Regulatory perspectives… 

PROGRAMME 
 2-day scientific and technical sessions with keynote 

lectures, oral presentations, poster with 1-slide oral 
presentations, and discussions. 

 1-day technical visits. 

 
Announcement 

Call for papers 
 

 All authors should submit an extended abstract in English of two 
pages (with tables and figures) by 15 September 2017 by e-
mail with the submission form to the IOA-EA3G Secretariat with 
contact details. 
The Programme Committee will notify authors about the 
acceptance of their papers for oral or poster presentation with 1-
slide talk 15 days after abstract receipt and at latest by 22 
September 2017. 
The Programme Committee will select and award a prize to the 
best presentation by a doctorate student. The extended 
abstracts will be printed in the conference book that will be 
handed out to participants at registration. 
The authors will be encouraged to submit the related full texts 
for next publication in the peer-reviewed Ozone: Science & 
Engineering Journal. 

SPONSORING OPTIONS 
The exclusiveness of the conference theme allows sponsors an 
ideal opportunity to meet a unique and targeted audience. For 
detailed information on sponsoring options, please contact the 
IOA-EA3G secretariat to make the most of this event. 

REGISTRATION 
Registration will be managed by Tongji University organizers. 
The registration fee will cover scientific and technical sessions, 
book of abstracts, lunches, coffee breaks and technical tour. 
IOA membership entitles significant discount. Registration will 
open end of September. 

LANGUAGE AND CONFERENCE VENUE 
The official language will be English. 
The Conference venue will be Tongji University, Shanghai, 
China. 

CONTACT AND UPDATES 
For any request and abstract submission 
IOA-EA3G Secretariat 
Fax +33(0)549 454 060 
E-mail: ioa@esip.univ-poitiers.fr 
Website: www.ioa-ea3g.org/ 

Hostq Tongji University 

College of Environmental Science and Engineering 
State Key Laboratory of Pollution Control and Resource Reuse 
UN Environment-Tongji Institute of Environment for Sustainable 
Development 
E-mail: unep_tongji@tongji.edu.cn 
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