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A Message

FROM THE IUVA PRESIDENT

Paul Swain

I

n 1992, fresh out of graduate school from the University of California at Berkeley, I went to work as a
consulting engineer, ready for challenging engineering assignments. One of my first projects was a disinfection facilities plan for a large wastewater treatment plant
in Northern California. I could not have been more excited to work on the project, which addressed the potential use of ozone or ultraviolet disinfection to replace the
plant’s established use of gaseous chlorine for disinfection, followed by dechlorination. The existing chlorine
system needed improvements for safety and to meet applicable building and fire codes. From the disinfection
facilities plan evaluation, UV disinfection looked very
promising and the municipality elected to move forward
with a UV pilot study. This pilot study was ultimately
followed by UV design and implementation.
I distinctly recall being enthralled by this technology
option, which could effectively disinfect wastewater, replace the use of chemicals that could potentially pose
safety hazards, and reduce the risks to the environment.
I felt like I was doing the right thing for my client and
making a positive contribution to the world. I hadn’t
learned much about UV disinfection in school, and
there was new terminology, different equipment offerings, and lots more to learn. I tried my best to soak up
all the knowledge to ensure a successful project. Many
of the people I first worked with on this 1992 project
are still my friends, colleagues, and yes, fellow IUVA
members.
In 1999, I moved to Denver, Colorado, with my wife,
changed employers to CH2M HILL, and immediately
went to work on one of the United States’ first UV disinfection applications for Cryptosporidium inactivation
at a water treatment plant. That sense of excitement remained, and I knew I was so fortunate to be working on
a project that promised to be one of the first of its kind.
Now, a decade or two later from these first projects, I’ve
lived in a few different parts of the world since that time,
now my wife and two kids are waiting at home to see
me at the end of the day, I’ve seen a lot of engineer-
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ing projects, and my hair is just a bit more gray. In the
years in between, I’ve been so fortunate to have many
opportunities to work on projects with UV disinfection
for wastewater treatment, reuse, and drinking water
treatment. Those projects have taken me all over North
America and across the world to Europe, Asia, and Australia.
What has not changed is my excitement to be working
on UV projects. In so doing, we get to protect public
health for drinking water customers, benefit the environment, help make reuse water safer for a variety of
uses, and reduce the transport and use of potentiallyhazardous chemicals. In addition, through the IUVA,
I’ve been able to hear about other UV applications, for
air treatment, aquatics, industrial applications, ship ballast water, medical uses, and so many more potential
applications.
I know that you, my fellow IUVA members, share this
sense of excitement about UV technology and the great
things UV can help us to accomplish. Together, we
have great benefits of UV technology to talk about, important projects to describe, and new developments to
share. As IUVA president, I’ve made it a priority for our
organization to hold events to provide these opportunities. As you read through these pages of IUVA News, I
hope you’ll be as excited as I am about the upcoming
events we’ve organized: our 2012 regional conference
in Washington, D.C., several outstanding workshops
in Europe, a workshop in partnership with the International Water Association in Mexico, and webcasts in
partnership with several other organizations. We have a
lot planned for 2012. And it’s because we each have so
many accomplishments to share from our work in various fields with the ever exciting UV technology.

–Paul Swain

A Message

FROM IUVA EXECUTIVE DIRECTOR

Deb Martinez

T

he last several months have been busy, as I
juggled several key initiatives to fine tune the
association’s management and launch a few
others that will bring us more opportunities and hopefully more exposure, more members and more revenue.
I welcome the challenges, and I am heartened by the
support I receive every day from the leadership and
membership of IUVA.
The initiatives that I have been focusing on have included:
• Revamping and maintaining the website with enhancements that market IUVA – This is the first
and most important point of contact for members
or potential members. Accuracy and attractiveness are imperative.
• Initiating marketing campaigns for the upcoming
meetings
• Developing strategies for financial stability – a
business plan or model needs to be developed
• Collecting receivables
• Migrating the membership data to a new system
• Preparation for the IUVA News first edition of the
2012 calendar year
• Preparation of a grant for Department of Energy

Accordingly, the following is a report of the key activities that were accomplished in the course of performing those tasks, as well as a status report on some of the
key indicators for the Association.

FINANCES
The end-of-the-year report has been produced and
viewed. Financially we have done well, but we must be
vigilant with respect to following all the rules of IRS.
In addition, we will identify an audit firm in the weeks
to come. Growth in activities and revenue is anticipated
as the Asia Hub Director is on board beginning March
1, 2012. We also will see growth from the additional
meetings being held this year.

BY-LAWS
A review of the by-laws was conducted by legal counsel, and further review is now in process by the EOC so
it can be distributed to entire BOD.

MEETINGS PLANNING
AND MARKETING
We are in the planning stages of several meetings for the
calendar year 2012 and 2013. Meetings are planned in
the following locations, including Germany, The Netherlands, Washington, D.C., Mexico City (partnering
with IWA), Israel (in process) and the World Congress
with IOA. Several Webinars are also in the works.

MEMBERSHIP SURVEY
A membership survey was sent to all members over the
last several weeks. Members are encouraged to fill out
the survey and return it. If you need to have another
survey sent to you, please contact me.

IUVA NEWS
This issue of the IUVA News is my inaugural issue as
editor-in-chief. In particular, I want to thank the former editor-in-chief Jim Bolton for all the assistance he
has provided in the transition. While we are following much of the same format as before, you will notice some changes. Our goal is to continue bringing
news and technical articles to our membership and the
IUVA industry that are of interest. We welcome your
contributions of news items and technical articles. Of
course, advertising is also very welcome.
I look forward to working with all of you in the months
to come. We have some exciting developments in the
pipeline. I hope to see you at some of the upcoming
conferences and meetings.
All best wishes.
–Deb Martinez
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REPORT from IUVA
BERTRAND DUSSERT:
DIRECTOR OF THE IUVA AMERICAS HUB OFFICE

I

t has been a busy period for the Americas hub, and
I am pleased to share with you the latest developments.

UVA’s first webinar, “Implementation of UV Disinfection by Utilities Responding to USEPA’s Long
Term 2 Enhanced Surface Water Treatment Rule
(LT2ESWTR) - Issues and Lessons Learned,” was held
in December 2011 and was well received. Besides the
quality of the speakers, the attendees appreciated the
format of the event, which included perspectives from
a leading university, a regulatory body (USEPA), a consulting engineering firm, and a utility. We will build on
this format for future events.
We are now actively preparing a couple of webinars that
will be held in conjunction with leading water associations. The first one, “UV Applications in Water Reuse,”
will be carried out in cooperation with the WaterReuse
Association/Research Foundation on May 3, 2012. The
second one, “UV Disinfection for Wastewater Discharge
(Low Dose) Applications: State of the Industry,” will be
carried out in cooperation with the Water Environment
Federation (WEF), at a date yet to be determined. Both
webinars will be free to our members!
Our main event this year will be a two-day regional conference that will be held on August 12-14 in Washington,
D.C. Building on its overall theme, “Moving Forward:
Sustainable UV Solutions to Meet Evolving Regulatory
Challenges,” the conference will focus on regulations
and certifications driving the use of UV technologies
for water/wastewater and other environmental applications. The event will also emphasize how the UV industry is working toward lowering its carbon footprint and
addressing the water-energy nexus, highlighting technology trends along with major developments in research
and development. Washington, D.C. represents a spe-
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cial place for our association; this is where we held our
first world congress in 2001. We hope you will join us to
share your recent work Information for submitting an
abstract at the meeting can be found at http://iuva.org/
washington-dc-august-13-14-2012). Learn about the
latest developments in the industry, exhibit your products
and services, network with your industry colleagues, and
celebrate our birthplace. I suggest you take advantage of
the early bird registration set for May 30.
Last but not least, I wanted to remind each of you about
our first workshop in Mexico, “Basics of UV Disinfection
for Water, Wastewater and Reuse Applications,” which
will be held in conjunction with the International Water
Association (IWA) Disinfection Conference in Mexico
City, Nov. 26-29, 2012. Please consider submitting an abstract, especially if you are planning on attending the IWA
Conference. The water industries in Mexico and Latin
America are seriously evaluating the use of UV technologies for multiple applications. They will benefit considerably from your expertise, which will in return benefit you
and your organization. Please check www.iuva.org for
more information on each event.
As always, I welcome your thoughts on all the above
initiatives and any other relevant topic you want to
share with me. It will be great to hear from you at
americas@iuva.org.
–Bertrand Dussert

22 March 2012
http://www.unwater.org/worldwaterday/

REPORT from IUVA
ANDREAS KOLCH:
DIRECTOR OF THE IUVA EUROPE AND AND MIDDLE EAST
(EMEA) HUB

S

ince last IUVA News has been published the following achievements have been accomplished:
• First announcement for our industry show cases at AcceDueo in Ferrara, Italy has been made.
The event will be a part of the overall conference
program in parallel to the exhibition, 23rd of
May. We still have room for more speakers. Interested? Call or mail the EMEA office.
• A Memorandum of Understanding has been
signed with the UNESCO IHE in Delft, Netherlands. A one-day workshop will be held June
7, 2012, in the UNESCO facility about the use
of UV technologies in emerging and developing
countries. The registration is open. Thirty percent of the registration fee will be donated to a
UNESCO water project.
• Currently we assess the potential for a 1½-2-day
conference in Tel Aviv, Israel, this year or early
next year. Stay tuned for more information coming up soon.
• A Memorandum of Understanding has been
signed with the German Technology Centre for
Water in order to conduct a joint regional EMEA
conference in June 2013. The conference will be
held in Karlsruhe, Germany.

If you want to meet with me in person to discuss your
ideas for events, workshops, etc. meet me in Munich at
IFAT May 7-11, 2012.
We are constantly looking for new event opportunities.
One of the key questions always is: Where should an
event take place ? These are some cities in Europe having been awarded with the title European Capital of
Culture between 1989 and 2011
1.
Tallinn, Estonia 2011
2.
Istanbul, Turkey 2010
3.
Cork, Ireland 2005
4.
Bruges, Belgium 2002
5.
Prague, Czech Republic 2000
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6.
7.
8.
9.
10.

Stockholm, Sweden 1998
Luxembourg 1995
Madrid, Spain 1992
Glasgow, Scotland 1990
Paris, France 1989

While the IUVA conducted its 2011 World Congress in
Paris, none of the cities above has ever been visited by
IUVA events before. Let me know your favorite.
- Andreas Kolch

UPCOMING CONFERENCES &
MEETINGS
UVA and AccaDueO
Ferrara, Italy
May 23, 2012
UV Disinfection for Emerging and Developing
Countries, UNESCO Symposium
Delft, The Netherlands
June 7, 2012
Moving Forward: Sustainable UV Solutions to
Meet Evolving Regulatory Challenges
Washington, D.C.
August 13-14, 2012
Basics of UV Disinfection for Water, Wastewater
and Reuse Applications
Mexico City
November 25, 2012
World Congress
Las Vegas
September 22-25, 2013

PROFESSOR WENJUN LIU’S
BRIEF INTRODUCTION
It is with great honor that I recently accepted the
appointment to serve IUVA as the new Director of
the Asia Hub. I look forward to working with my
colleagues in the UV industry in promoting and
communicating the vision and mission of IUVA
worldwide, with a special focus on the very important developments in
Asia.
Please see below a brief biography, which will give you an idea of my
background.
Sincerely,
Wenjun Liu

W

enjun Liu currently is a professor and a vice chair
of the School of Environment, Tsinghua University,
China. He is also the chair of the National Technical Committee of Ultraviolet Disinfection Standardization of
China, and the Secretary General of China Water Industry Society. He is the member of IUVA, AWWA, IWA ACS.
Professor Wenjun Liu received his Ph.D from Tsinghua University on 1999. Previously, he was a postdoctoral fellow in
National University of Singapore, University of Waterloo, and
University of Illinois at Urbana-Champaign, respectively.
Professor Wenjun Liu’s research interests center on the drinking
water treatment, including: 1) Control and modeling of disinfection by-product (DBP) formation; 2) Innovative disinfection
technologies: UV and others; 3) Drinking water chemical stability and biological stability in distribution systems; 4) Removal
of natural organic matter (NOM), organic/organoleptic chemicals, endocrine disrupting chemicals in different water treatment units (UV, biological filtration, membrane, ozonation,
etc); and 5) Characterization of natural organic matter (NOM)
in source water and treated water.
Professor Wenjun Liu has received awards for his work, including: 1) the Best UV Engineering Project of 2010; 2) Zhantianyou Civil Engineering Award of China (The top Award in Civil
Engineering Field in China), 2009, 3) Huaxia Award of Progress in Science and Technology, 2008, 4) National 5.1 Labor
Award, 2008, 5) Award of Progress in Science and Technology,
Beijing, 2008, 6) The Excellent Teacher of Beijing, 2006, 7)
Distinguished Young Scholar Award of Ministry of Education,
China, 2006, 8) Distinguished Doctoral Dissertation of China
in 2001. He has published over 100 journal papers and three
academic books, and authored some chapters of two handbooks of design for water treatment processes

SPRING 2012
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NEWS

IUVA
Industry News

ENGINEERED TREATMENT
SYSTEMS OPENS NEW
FACTORY IN WISCONSIN
Engineered Treatment Systems
opened a new factory in Beaver
Dam, Wis., on Feb. 20, 2012. The
factory has been custom designed
and built to support the medium
pressure and advanced amalgam
products being designed and manufactured by ETS. The new building
sits on a five-acre lot and will be expandable to accommodate future
business. The building design features contemporary features such as
polished concrete floors in the office
areas, and enables flow through the
manufacturing and assembly area.
A cleanroom will allow for microelectronics assembly, and multiple
test facilities will support product
testing and development.
Situated close to the component
suppliers, ETS is able to reduce
manufacturing lead time and keep
pace with growing demand, while
manufacturing UV systems in the
USA. Inventory of all consumables
(lamps, sleeves, o-rings) is maintained to allow same day shipment
as required. UV chambers and control enclosures weighing up to 2500
lbs. can be safely assembled, tested
and crated prior to dispatch.
The new facility is approximately
400% larger than the previous ETS
factory.
ETS CEO Chuck Neuman stated
“it’s really pleasing to see the demand for our products grow, and
resonate with owners and engineers
alike. We sat down as a company
and thought how we should build
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the right facility to support our
growth and better serve our customers. The facility is right-sized to
supply our pool, industrial and municipal customers”
ENGINEERED TREATMENT
SYSTEMS COMPLETES
TESTING OF NEW AMALGAM
REACTORS
Engineered Treatment Systems of
Beaver Dam, Wis., has now completed the testing to the NWRI guidelines for the first two of a family of
five amalgam reactors that feature
800 watt amalgam lamp technology.
The reactors delivered performance
ahead of the CFD predictions, and
the testing is being carried out at a
facility in California under the thirdparty auspices of Carollo Engineers.
These reactors feature several new
patent pending features and will be
the largest closed vessel systems in
the world. Amalgam technology features performance, low-connected
load and few lamps.
AQUIONICS’ JAZ CLAMP
SPECTROMETER VALIDATES
LIFE OF UV QUARTZ
SLEEVES
The new Jaz clamp spectrometer
from Aquionics enables customers to conduct on-location testing
of their UV disinfection system’s
quartz sleeves. The Jaz accurately
validates the life of quartz sleeves,
potentially extending their usable
life, and ensures UV disinfection
systems are operating effectively.
The Jaz spectrometer’s special
adapter clamps onto a UV disinfection system quartz sleeve, utilizing
fiber optics to transmit UV light be-
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tween 200-400 nm. By measuring
the transmittance of light through
the quartz sleeve, customers can
verify the proper construction of
new quartz sleeves and assess the
level of fouling and/or solarization
of used sleeves.

The Jaz clamp spectrometer is
lightweight and compact, with
1,500 hours of lamp life powered
by a convenient battery or A/C
plug adapter. A USB port allows
data transfer to PC for data storage
and analysis.
For more information about Aquionics and its family of products, visit
the company’s website at www.aquionics.com or call 1-800-925-0440.

UPCOMING
WEBINARS
March 29, 2012, 12 noon 1:30 p.m. EDT
UVA and AccaDueO IUVA and
BlueTech® team to present
a Webinar on “UV-C LED
Technology for Water Treatment:
Current Status and Outlook”
May 3, 2012, 2:00 p.m. 3:30 p.m. EDT
IUVA and WaterReuse team
to present a Webinar on “UV
Applications in Water Reuse”

New EPA Guidelines
Highlight UV as Part of
the Reuse Solution
Authors: Kati Bell, Ph.D., P.E., BCEE and Allegra da Silva, Ph.D., CDM Smith

A

cross the globe, water supplies are becoming increasingly strained and climate change is making hydrologic cycles more erratic. Sustainable,
alternative water supply options are needed to augment
existing supplies. In many contexts, reclaimed water is
a promising new water source, and is increasingly in
the spotlight for its importance as a component of total
water management.
Efforts, such as the National Academy of Science
(NAS) project, “Assessment of Water Reuse as an Approach for Meeting Future Water Supply Needs,” are
taking a comprehensive look at the potential for water
reclamation and reuse of treated municipal wastewater
to expand and enhance water supply alternatives. The
work by the NAS highlights opportunities where water
reuse is most relevant and assesses the potential impacts
to expanding water reuse in the United States (U.S). In
2012, the U.S. Environmental Protection Agency (EPA)
will be releasing updated Guidelines for Water Reuse. In
addition to addressing reuse as a water supply solution
in the U.S., the guidelines also aim to bring awareness
to global water reuse issues and opportunities.
The first EPA Guidelines for Water Reuse was originally
published in 1980. The document was expanded in
scope as a guidance document in 1992, and again in
2004, as the field of water reclamation and reuse continued to evolve. The guidelines are a collaborative effort between EPA and the U.S. Agency for International Aid (USAID), with the primary purpose to protect
public health and the environment, while describing
the conceptual framework for considering water reuse
in various settings.
RE-ENVISIONING WATER REUSE
Previous versions of the EPA Guidelines for Water Reuse emphasized the technical and engineering aspects of water
reclamation and reuse, as well as consideration of the
economics of reuse at the project level. As with the earlier version, a committee of national and international
experts in the field of water reclamation was established

	
  

Kati Bell

Allegra da Silva

to draft new text and to update case studies for the 2012
update. The updated document will highlight the range
of water reuse applications being implemented around
the world—from low technology solutions, to very advanced treatment technologies, including those that are
part of the potable reuse treatment process. The new
guidelines will provide links to state reuse regulations
and incorporate more case studies throughout the text,
including those that reflect regional considerations in the
U.S., as well as international reuse practices. A number
of stakeholder workshops were held throughout 2011 to
solicit input on the content of the guidelines. The following key topic areas were identified by stakeholders and
will be specifically addressed in the update:
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• The role of reuse in integrated water resources planning and management, also referred to as total water management
• Energy use and sustainability associated with water
reuse
• Increased focus on agricultural reuse
• Wetlands polishing and stream augmentation
• Groundwater augmentation and managed aquifer
recharge
• Coverage of individual onsite and graywater reuse
systems
• New information on direct and indirect potable reuse practices
TREATMENT TECHNOLOGIES AND THE ROLE
OF UV IN REUSE
The primary objective of treating reclaimed water is to
protect human health and the environment. And, while
the appropriate treatment level for reuse will vary depending upon state requirements and the reclaimed water’s
end use, the most critical treatment objective is pathogen
inactivation. In the U.S., to date, there have not been any
confirmed cases of infectious disease resulting from the
use of properly treated reclaimed water. UV disinfection
has played a key role in many of these reuse schemes,
and the public health success of the treatment solutions
has supported the case for water reuse in an increasing
number of applications.
As water-scarce areas continue to consider water reuse
as a potential supply, many utilities are taking the next
step and implementing potable reuse solutions—which
also involves advancing UV technologies. In the U.S., potable reuse is gaining interest as communities such as San
Diego, California; El Paso, Texas and Orange County,
California, are educating their citizens about the safety of
using reclaimed water for drinking supplies. Indeed, the
recent NAS report as part of the ongoing study concluded that risks from potable reuse may be orders of magnitude lower than any risk from conventional treatment,
and the WateReuse Research Foundation has a portfolio
of research that supports this conclusion.
These projects’ success depends on a well-tested and reliable treatment process that can produce water supplies
that protect public health and the environment. Countries such as Singapore, highlighted in the new guidelines,
are already implementing comprehensive potable reuse
programs that include source control, comprehensive
secondary wastewater treatment, microfiltration (MF)/
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ultrafiltration (UF) processes, reverse osmosis (RO) and
UV disinfection, followed by natural attenuation in surface reservoirs, and conventional water treatment before
distribution. In Orange County, California, wastewater
treated at the Orange County Sanitation District is further treated at the Groundwater Replenishment System
(GWRS), where it undergoes a state-of-the-art purification process, consisting of MF, RO and UV with hydrogen peroxide (Figure 2) producing near-distilled-quality
water. At the GWRS, approximately 35 million gallons
per day (mgd) of treated water are pumped into injection wells to create a seawater intrusion barrier. Another
35 mgd are pumped daily to Orange County Water District’s percolation basins in Anaheim, where the GWRS
water naturally filters through sand and gravel to replenish the deep aquifers of north and central Orange
County’s groundwater basin. Using up to two-thirds less
energy than it would take to import water from Northern California and three times less energy than ocean desalination, the GWRS produces enough water for nearly
600,000 residents annually, while saving enough energy
to power 21,000 homes each year. Additional information on the GWRS project will be highlighted in the new
guidelines.

Figure 3. San Diego, CA UV System that is Part of the Water
	
  
Purification Demonstration Pilot

Figure 2. Orange County, CA Groundwater Replenishment System UV
	
  
Process

In San Diego, also highlighted in the new guidelines,
nearly 90 percent of the city’s current water supply is imported from the Colorado River and the California State
Water Project. In the past, importing water has been a
low-cost, dependable option, but these water sources have
become less reliable and more expensive in recent years.
As a result, as part of their Water Reuse Program, the
city is conducting a pilot Water Purification Demonstration Project to evaluate the feasibility of using advanced
treatment technology to produce water that can be sent to
the city’s San Vicente Reservoir, and later treated for distribution as potable water. The Advanced Water Purification demonstration facility is equipped with MF/UF, RO,
and advanced oxidation with UV and hydrogen peroxide
(Figure 3). Because at this time regulatory requirements
have not been defined in California for indirect potable
reuse (IPR) through reservoir augmentation, results from
this pilot project will evaluate a range of treatment objectives, including removal of:
• Contaminants regulated by the Safe Drinking Water
Act and California State regulations
• Disinfection by-products and trace constituents
• Nutrients that may lead to eutrophication of San Vicente Reservoir
• Surrogate constituents to effectively monitor the integrity of each unit process
• Local constituents of concern, endocrine disrupting compounds, pharmaceuticals and personal care
products
With continued regulatory involvement and public outreach and education efforts, the demonstration project is on

the path for gaining regulatory approval and public acceptance. Full-scale facilities could produce up to 15 mgd of
purified water. Free public tours of the facility, as well as
project presentations to interested groups throughout the
community, help to increase public understanding of the
role of UV disinfection in providing safe reclaimed water.
In addition to these high-profile, large-scale reuse implementation projects, a countless number of small-scale decentralized reuse scenarios are being developed, often employing UV disinfection as the final process prior to reuse.
Decentralized systems are relevant to a number of reuse
applications. They can be an important tool for accommodating growth and development in a way that does not
tax community resources or disrupt community character
as dramatically as large systems. In addition, these systems
can be implemented more rapidly, or address the needs
of seasonal communities. Decentralized systems that treat
and reuse wastewater close to its source or reclaimed water reuse area can potentially save energy, money and
greenhouse gas emissions associated with extensive collection and reclaimed water distribution systems.
Two Massachusetts case studies featured in the upcoming
guidelines highlight how small decentralized systems can
be tailored for specific needs. In Hopkinton, Massachusetts,
EMC corporation had interest in LEED® certification and
green design principles, and built a decentralized wastewater treatment and reclamation plant for its campus, where
it manufacturers electronic data storage systems. EMC is
the town’s largest potable water user, which is groundwater sourced from its own wells within the town and from a
neighboring town. During summer peak seasonal demand,
Hopkinton has faced water shortages. The system reclaims
100 percent of the plant’s wastewater, which is used for
toilet flushing (25 percent) and irrigation (75 percent). The
project has reduced the demand on the town’s potable wa-
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ter supply system. The project reduced the potable water demand on a seasonally limited aquifer and provided
needed groundwater recharge. The plant includes a sequencing batch reactor activated sludge process followed
by cloth media filtration and UV disinfection.
At nearby Gillette stadium in Foxborough, Massachusetts,
the New England Patriots management determined that
the new stadium’s potable water demand was projected
to increase by as much as 0.6 mgd during home games,
largely due to toilet flushing. Increased water demand
would stress the town’s wells and storage tank system.
Furthermore, the corresponding increase in wastewater
produced at the stadium would be greater than the capacity of the town of Foxborough’s wastewater treatment
plant. To reduce these impacts, the Patriots worked with
the town and Massachusetts Department of Environmental Protection (DEP) to construct a new wastewater
reclamation system in 2002 to reduce demand for potable
water. The plant includes a membrane bioreactor, ozone
and UV disinfection. On average, about 60 percent of
the wastewater is reused for toilet flushing. The remaining effluent is pumped to the subsurface disposal system,
where it recharges the groundwater.

12
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SUMMARY
The EPA Guidelines for Water Reuse is scheduled for release
at the annual Water Environment Federation (WEF)
Technical Exhibition and Conference (WEFTEC) in
October 2012, with online release of the document and
related information at waterreuseguidelines.org. It is anticipated that the new guidelines will continue to fulfill
an important role in reuse, just as its predecessor, which
was one of the most widely circulated EPA documents
ever issued. As the updated 2012 guidelines expands the
scope of water reuse practices to present both U.S. and
international experiences, it is clear that UV will continue to be prominent in treating reuse water as part of
the global water supply solution. And, while there is still
much work to be done in developing water reuse solutions, there have been significant advances in treatment
technologies, as highlighted in the new NAS report and
referenced herein. These treatment technologies, including UV, are part of the solution to reducing risks from
potable reuse, which may be orders of magnitude lower
than any risk from conventional treatment according to
the NAS report. And, already, in the project case studies
that will be highlighted in the guidelines, UV is a part of
that template for success.

Sensor-Based Control - The Way for Safe,
Energy-Efficient UV System Operation
Author: Mike Newberry, Xylem Water Solutions¹

ABSTRACT
Ultraviolet disinfection systems for wastewater have been widely implemented and accepted over
the last two decades. They are proven to provide reliable reduction of pathogens in the effluent if
sized and operated correctly.
In recent years, discussions in the UV industry were often dealing with the subject of the most
appropriate sizing model. For water reuse applications the NWRI/AwwaRF 2003 Guidelines for
Drinking Water and Water Reuse describe a design method utilizing biological verification (bioassay). Calculated (mathematical only) ultraviolet sizing models, such as point source summation,
have been largely used for secondary discharge installations.
Top priority for the successful operation of a UV system is to stay in compliance under all design
conditions. Therefore sizing is usually based on conservative estimations for peak flow conditions,
water quality, and design UV dose. As a result underperformance is seen very rarely. However, in
the light of recent discussions about reliability and sustainability, the challenge is to operate the
UV equipment with the highest level of energy efficiency. The goal is the smallest carbon footprint
possible without putting the safety of the disinfection process at risk.
In order to accomplish safe disinfection at minimum cost, sophisticated disinfection units are calculating the operational UV dose based on real time sensor readings. This sensor-based control
methodology allows observing better or worse conditions during operation and thereby reducing
the number of lamps and/or the UV lamp output with better water quality or less fouling than
expected, and saving energy without compromising safety.
Keywords: UV Intensity measurement, Optimized operation, Energy Efficiency.
INTRODUCTION
he sizing of a UV disinfection system is typically
based on a specification produced by the user,
usually in conjunction with a suitably qualified
and experienced engineering consultant. The specification consists of two parts, the required disinfection levels
and the expected process values.

T

regulations that are in force for the location of the facility. These are typically expressed as a number of viable
units per unit volume, e.g. 100 E. coli/100ml.
The process values at which this disinfection level must
be achieved are a combination of the plant design and
the characteristics of the UV system. These values typically include:

The required permit level is set by local and/or state
Xylem Water Solutions, Private Rd No1, Colwick, Nottingham, NG2 3AN

1.
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•
•
•
•
•

Flow Rate
UVT
TSS
Lamp Aging Factor
Quartz Sleeve Fouling Factor

Taking each of these values in turn, there are guidelines
and best engineering practice to assist in selecting a suitable value.
Flow Rate: The UV system must be designed to deliver the required disinfection level at the maximum
expected flow. Waste water facilities can experience
significant fluctuations in flow during the day and
even greater variations when storm flows are expected. We have seen average flows that are 20% to 30%
of the peak flow.
UV Transmittance: The UV transmittance is one
of the more important parameters for system design,
and the UV system needs to be designed for the lowest expected UVT. The UVT can vary on a daily
or seasonal basis, in some cases industrial discharge
can depress the UVT on a regular basis. For existing
plants the historical record of UVT measurements
can be examined to determine the lowest expected
UVT, for new plant, the engineer should make an informed estimate based on the upstream process.
Total Suspended Solids: This is a function of the
upstream processes and affects the ultimate level of
disinfection that can be attained. Typical values that
are required are 20 mg/l or less.
Lamp Aging Factor: The dominant technology in
wastewater UV disinfection is the low pressure high
output amalgam lamp. A characteristic of this type
of lamp is that the UV output will gradually reduce
as the lamp ages, typically by a factor of 0.8 to 0.9. To
ensure that the UV system will still deliver the design
dose with aged lamps, a design factor, known as Lamp
Aging Factor is included in the system design. The
lamp aging factor is provided by the manufacturer,
after extended operation and measuring of the lamp
output in controlled conditions.
Lamp Fouling Factor: The constituents of waste
water are many and varied, in most cases this causes
a deposition on the quartz sleeves that will reduce
the ability of the sleeve to transmit the UV light.
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Manufactures have addressed this issue by incorporating wiping systems that will remove the build up
from surface of the quartz sleeve. The effectiveness
of the wiper systems is evaluated typically under the
NWRI/AWAARF guidelines; the resulting fouling
factor is included in the system design.
EFFECTS OF DESIGN CONDITIONS
The UV system must be designed to deliver the required
disinfection, as defined by the delivered dose, at the worst
case conditions, however this may result in the system
overdosing during condition that are not “worst case”.
The effect of changing flows, although not linear, is
close to being linear as shown below.

Figure 1 – Typical dose/flow curve.

	
  

Here we can see that a system that was sized for a maximum flow of 30 m3/hour (per lamp) will be delivering
nearly double the required dose at half flow and 3.5
times the required dose at ¼ of maximum flow.
The effect of UVT on delivered dose is decidedly nonlinear. The graph below shows the flow rate that can be
achieved for a fixed dose as the UVT is varied.

Figure 2 – Typical Dose/UVT curve.

				

	
  

At lower UVT’s the effect is less pronounced, increasing as the UVT increases.
Change in UVT
(%)

Change of
Flow

Percentage
increase

55 to 60

87 to 102

17.2

70 to 75

141 to 168

19.1

85 to 90

249 to 314

26.1

The advantages of being able to turn down the UV
system by powering off individual banks of lamps or
reducing lamp power are clear
• Reducing the number of lamps running will directly reduce the number of lamps that will need to be
changed, lower consumable costs, lower labor costs
and fewer lamps needing to be disposed
• Reducing the lamp power will result in lower energy
costs and a reduction of the carbon footprint of the
facility.

It can be clearly seen that a system that is operating at
a UVT of only 5% greater than the design UVT could
easily be overdoing by over 20%

Whilst there are clear financial and operating advantages, the overriding directive for operation of the UV
system must be to meet the disinfection Permits, which
is to say that the design dose must be delivered at all
times.

Lamp aging is typically non-linear, as shown below.

Figure 3 – Typical lamp aging curve.

The lamp aging curve is developed under ideal conditions. The use of the lamp aging curve to predict the
lamp output at any point during the life of the lamp assumes that the lamps are behaving exactly the same as
during the lamp aging tests; this may not always be the
case. Lamps may suffer from premature aging caused
by site conditions such as different cycling patterns, water temperature and no flow conditions.

	
  

BENEFITS OF SENSOR-BASED CONTROL
One way to ensure that the dose is being delivered is to
utilize a system that is capable of calculating the real
time delivered dose. The increasing requirement for
bioassay-sized and operated systems allows the possibility to calculate the real time dose and hence safe reduction of the UV system power. A modern validation
is complex and sophisticated; however, the parameters
required for dose calculation can be stated simply:
• Flow – defines the residence time of the effluent in
the system
• UVT – Defines the water quality.
• UV Intensity – Delivered UV Energy
The above parameters are used to generate an algorithm that will calculate the real time dose which can
be used to control the UV system.
The typical dose algorithm consists of two parts:

To summarize, the UV system was designed using a set
of worst case parameters, in actual operation we have:
• The flow is almost always less then the design flow,
which requires less UV energy i.e. fewer lamps operating or lamps at lower power.
• The UVT is usually higher than the design value,
again requiring less UV energy.
• The lamp age is known, but the real time UV output
of the lamps is unknown
• The state of the quartz sleeves is unknown. The
specified fouling factor is only relevant for a working
wiping system, just after the wipe has completed.

So = A * UVT² + B * UVT

[1]

Where:
So:

Predicted UV intensity of a new lamp operated at 100% output
with clean quartz and sensor window,
mW/cm²
UVT: Water UVT transmittance at 254 nm,
%/cm
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And
Dose = RLOo * 10 A + B * Log flow + C *
Log UVT
[2]

lamp may not be aging as per the laboratory measured
results. Excessive cycling of the lamp and less than optimal operating conditions may result in a lower output
than expected, resulting in under dosing

Where UV dose is a function of:
RLOo: Operational Relative Lamp Output (Measured Intensity/So)
Flow: Flow rate/lamp, gpm
UVT: Water UV transmittance at 254 nm
Clearly, in order to calculate a real time dose, the flow,
UVT and intensity must be measured and not assumed.
The measurement of flow and UVT can be achieved
fairly easily and accurately using readily available
equipment, however the UV intensity sensor is usually
supplied as part of the UV system. The sensor(s) supplied with the UV system should be the same as those
used during the validation and must be wave length selective i.e. respond to germicidal wavelengths only, and
traceable to known standards.
Using Eqn1 it is possible to predict the expected intensity at the current operating conditions of UVT, and
then by using the actual measured intensity, the real
time instantaneous dose can be calculated.
Consider now, the various conditions where assuming
the lamp output may lead to a lower or higher dose
than anticipated.
Quartz sleeve Fouling
Using Fixed Fouling Factor – The calculated dose will
not be dependant on the actual condition of the quartz
sleeve, if the Fouling is worse than the assumption then
under dosing will occur.
Using Measured Intensity – The amount of fouling will
directly affect the measured intensity and hence the calculated dose. Excessive fouling will result in a lower intensity and calculated dose, the UV system will respond
by increasing the lamp power (or number of banks)
thereby maintaining the required dose. Conversely, if
the fouling is less than expected, a higher dose will be
calculated and the system is able to turn down the lamp
power until the calculated dose is reduced to the required dose.
Lamp Aging
Using Fixed Lamp Aging – The calculated dose will not
be dependant on the actual condition of the lamp; the
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Using Measured Intensity – The condition of the lamp
will directly affect the measured intensity and hence the
calculated dose. Excessive aging will result in a lower
intensity and calculated dose, the UV system will respond by increasing the lamp power (or number of
banks) thereby maintaining the required dose.
Water Quality – UVT
Using Worst Case UVT – When the UVT is higher
than the design, as is usually the case, the delivered dose
will be greater, however lamp aging and fouling may
have reduced the UV output. Using an assumed value
for the UVT may result in an undetermined dose.
Using Measured Intensity – The equation shown at
Eqn 1 allows the UV system to compensate for changing UVT’s. The equation predicts the expected intensity at the current UVT, any reduction in UV output
caused by lamp aging or fouling will be reflected in the
ratio of the instantaneous measured intensity to the
predicted intensity. This ratio (S/So) is part of the calculated dose equation, hence the calculated dose will
dependant on this ratio.
CONCLUSIONS
It is entirely reasonable and proper that the UV system
should be designed for worst case conditions. However,
this means that for most of the time, the UV system will
be oversized, with the resultant excess use of power and
consumables. The only safe and reliable way to reduce
the system power is to utilize a dose equation that uses
real time values of Flow, UVT and intensity and then
to use the calculated dose to control the system power.
Indeed the NWRI guidelines state that “Continuous
determination of the operational UV dose is technologically feasible and is constant with the current
requirement for continuous chlorine residual monitoring” It would be ill advised to operate a chlorine
injection system without monitoring the residual, why
would you want to run a UV system without measuring
the real dose?
A system thus controlled will minimize power consumption and lamp replacement, whilst assuring that
the primary objective of disinfection is met.

Understanding Evaluation, Testing and
Certification of UV Systems for Drinking
Water and Recreational Water Treatment
Author: Richard Martin, NSF International

ABSTRACT
NSF International (NSF) has several standards and programs involving the testing and certification
of performance and health effects of water treatment and distribution products for many end uses
such as residential drinking water treatment, industrial and waste water, ballast water treatment, public or municipal drinking water treatment as well as the pool, spa, and recreational water treatment.
NSF/ANSI Standard 50: Equipment for Pool, Spa, Hot Tub and Other Recreational Water Facilities
provides the all encompassing product and system evaluation criteria for evaluation of products and
materials used at recreational water facilities. This presentation will discuss harmonized testing and
certification requirements, new developments and criteria that have been developed for the Drinking
Water and Recreational Water and Aquatics Markets, specifically evaluation, testing and certification
of ultraviolet (UV) light systems.
Keywords: Ultraviolet Disinfection, Cryptosporidium, MS2 phage, Testing, Certification, Validation, Water Quality, RED-Reduction Equivalent Dose, LTSESWTR Long Term 2 Enhanced Surface Water Treatment Rules, USEPAUVDGM United States Environmental Protection Agency Ultra
Violet Disinfection Guidance Manual
INTRODUCTION
UV water treatment systems help to assure excellent water
quality for swimmers. The presentation taught attendees
how these products are functionally evaluated, tested and
certified and how the testing and certification work can aid
manufacturers in multiple product use markets.
As a result of the 1993 Milwaukee outbreak of Cryptosporidium, the EPA began a series of regulatory endeavors.
The most significant promulgated and proposed rules addressing Cryptosporidium since 1994 were the Information
Collection Rule, the Interim Enhanced Surface Water
Treatment Rule, the Long Term I Enhanced Surface Water Treatment, Filter Backwash Rule and the Long Term
2 Enhanced Surface Water treatment Rule (LT2ESWTR).
In 1998, the EPA’s Environmental Technology Verification
(ETV) began a study to determine how well UV treatment
would inactivate Cryptosporidium using new methods of animal infectivity to detect the kill of Cryptosporidium. A final

ETV report was published May 1999 that supported other
research on UV effectiveness in inactivating Cryptosporidium.
In the LT2ESWTR the effectiveness of UV for the treatment of Cryptosporidium was recognized by including UV as
part of the rule’s “tool box” of treatment options.
After many water-park cryptosporidiosis outbreaks, regulations for Cryptosporidium inactivation were drafted in
some states in the U.S. To address the need for consistency, in 2005 NSF initiated development of Cryptosporidium
treatment requirements for recreational water UV systems. For the next few years, the NSF Joint Committee on
Recreational Water Facilities worked with drinking water
and recreational water stakeholders to create harmonized
Cryptosporidium criteria. In 2010, the testing and certification requirements were added to NSF/ANSI Standard 50
for Recreational Water Equipment. NSF-50 Section 13.18
specifically cites testing and evaluation in accordance with
EPA Protocol for the validation of UV reactors for use
in drinking water. In this way, the same validation protocol is used for recreational water treatment equipment as
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for drinking water treatment equipment. This produced
a harmonized protocol for the validation of UV reactors.
Regulations and legislation have since been passed in California, New York, Florida, Texas, and Utah and other
sites to require UV products which treat certain types of
recreational waters (typically spray pads or spray grounds)
to be tested and certified to NSF/ANSI Standard 50 and
to inactivate 3 log or 99.9% of Cryptosporidium and achieve
the desired reduction equivalent dose at a given set of
conditions. Some states require that UV systems meet a
UV dose of 40mJ/cm2. This is also the requirement in
international standards like DVGW and ONORM.
NSF, as the ETV Drinking Water Systems Center (DWSC)
manager, published the NSF and EPA ETV Generic Protocol
for the Development of Test/Quality Assurance Plans for Validation
of UV Reactors – 2010. The ETV UV Protocol is based
on and consistent with the EPA’s Ultraviolet Disinfection
Guidance Manual (UVDGM).
In addition, NSF issued the final harmonized specific testing
methods and evaluation criteria for third-party testing and
certification of UV systems as part of its NSF Standard 50
revision. These requirements were added to the existing UV
evaluation and testing requirements already within NSF/
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ANSI Standard 50. NSF/ANSI Standard 50 also cited the
EPA ETV UV Protocol. Thus the NSF/ANSI Standard 502010 incorporated new requirements that include a more
specific and repeatable derivative of the LT2ESWTR and
UVDGM, as well as requirements from DVGW W-294 and
ONORM 5873 for UV drinking water system evaluation.
The presentation explained the process by which UV systems are evaluated for both drinking water and recreational
market uses and how the combined evaluation, testing or
validation and ultimately certification can provide officials,
facility operators, and manufacturers the greatest benefit
DISCUSSION
Ultraviolet Systems
Certification of UV Systems is conducted to the NSF/
ANSI Standard 50 – 2011 and the EPA’s Environmental
Technology Verification (ETV) Generic Protocol for the development of Test/Quality Assurance Plans for Validation of UV
Reactors - 2010. The presentation provided core elements
of the technical evaluation and testing of UV systems for
performance and functionality via alarms, use of challenge
organisms such as MS2 phage for target organism such as
Cryptosporidium, generation of single sensor set-point and/
or set-line data for operational control, in the process of
validation of UV reactor system performance. The NSF/
ANSI 50 testing and certification enables validation of UV
systems of any flow rate as it does not set any maximum or
minimum functional flow rate for systems. The NSF/ANSI
Standard 50 references the ETV protocol which also allows for the validation to a RED of 40mJ/cm2 which some
States now require and is also specified in certain international regulatory agencies. Together NSF 50 and ETV UV
Protocol represent harmonized criteria.
EPA ETV UV Protocol:
The EPA in its ETV DWSC completed the development
of a generic protocol designed to validate the performance of small flow (<1000 GPM) UV reactor equipment. NSF held calls with stake-holders especially State
drinking water regulators to develop a simple, direct and
clear UV validation protocol. Drinking water regulators
perceived that the present UVDGM-2006 offered flexibility but not clarity in validations. An EPA ETV technical
panel of experts including well informed State regulators
was formed to work with NSF to develop a simple and
clear UV validation protocol. The result was published
in 2010 followed by a revised 2011 based upon additional
stakeholder comments (August 2011).
The EPA ETV UV protocol was designed to validate UV
reactors using a single sensor set point control strategy as
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business/drinking_water_systems_center/pdf/uv_stakeholder_etv_announcement_2012.pdf ). Suggestions can be
made at any time of the year however; they will be posted
for all to see and addressed once a year typically during the
January through March period.
Some recent improvements from this process of stakeholder
reviews included precise timing of influent and effluent sample collection, stakeholder procedure for allowing test organism other than MS2, frequency of flow meter calibration, and
frequency of reactor blanks. Some comments / improvement
presently under consideration include validation to dose only
with various test microorganisms.
NSF / ANSI Standard 50
In 2009, the NSF Standard 50 Joint Committee decided to
include in the standard requirements for validation of UV
reactors consistent with the UVDGM-2006 for Cryptosporidium log inactivation.
The NSF/ANSI 50 testing and certification enables validation of UV systems of any flow rate as it does not set any
maximum or minimum functional flow rate for systems.
A critical goal was the development of a clear and direct
generic protocol based on the EPA’s UVDGM-2006 and
validation of UV dose of the reactors. The protocol was
designed to validate UV reactors using a single sensor set
point control strategy.
In 2010 the NSF International Recreational Water Facility Joint Committee agreed to cite the ETV protocol within
the NSF/ANSI Standard 50 Section 13. The NSF 50-Section 13 now requires a minimum of 3-log Cryptosporidium
inactivation performance (greater performance is also accepted). As improvements are made in the ETV Protocol,
NSF/ANSI Standard 50 automatically reflects those improvements and efficiencies.
Some may be unfamiliar with the differences between the
terms tested, validated, and certified as it relates to UV systems. A key difference between certification and a single
validation (aka test) report is that certification also addresses
the production location and changes over time in the entire
UV system including the reactor, power supply and control
system. In the UVDGM-2006, Section 5.13 is a list of components that if changed or modified most likely will require
re-validation. Section 5.13 of the UVDGM represents the
non-testing requirements of the LT2ESWTR. Some organization is responsible for assuring that any change in the
components listed in section 5.13 of UVDGM is being monitored. An NSF Certification is designed to do such monitor-
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ing of the production facility.
NSF Certification is a process wherein, NSF acting as an
independent third party performs annual unannounced audits at the production location of certified UV systems to
evaluate for changes in components, suppliers, designs, etc.
that potentially could affect performance. Under the system
known as certification, manufacturers may submit changes
for review by organizations like NSF. Some changes may
require no testing, minor testing, or complete revalidation.
Therefore, UV system certification provides much greater
value to UV system users and purchasers than simple testing
or validation alone.
Certification also has great benefit to product manufacturers as
certification allows tor the public display of only limited information to protect a company’s proprietary property and information while making public critical non-confidential details. A
full validation (or testing) report is developed under NSF certification but it is NOT placed in the public domain. Rather, the
certified company is given the validation report which is used as
part of the basis for certification along with the facility inspection and other criteria. The manufacturer may then choose to
provide the NSF validation report to persons or organizations
that the certified company so desires. In this way a company
can control what proprietary information it releases and to
whom. In NSF’s case, our policy requires that we send any request for such reports to the manufacturer. Often it is from a
state regulator or water facility operator. With the manufacturer’s permission, NSF can send the validation report directly
to the intended party.
Under the present NSF Certification process, those manufacturers of products applying for certification for recreation
water or drinking water applications undergo the same
validation test and similar certification policies as described
previously: certification listing, product marking, and a full
validation report. However, there are differences in what
models need to be tested. For drinking water applications,
all make and model reactor configurations must be validated as required per the EPA LT2 rule. For NSF 50, there
is some latitude and consideration of bracketing a family
based upon testing at least two worst case models within
a similar product/design family. Section 13.18 of NSF 50
(inserted below) explains the sample determination process.
SAMPLE SELECTION
When validating a range of aquatic or recreational water
use UV systems for inactivation of cysts such as Cryptosporidium parvum, each of the following variables shall be used
to determine which UV reactor/systems and components
shall be tested within the range of product. Select at least

two worst case models from the range of products based
upon all of the following variables.
1. Test the unit representative of the worst case reactor hydraulics and UV dose delivery as determined by CFD modeling, including intensity and flow modeling;
2. Test the unit with the lowest power to highest flow rate;
3. Test one unit of each configuration (if family range
contains U and S reactors, test each);
4. Test one unit of each UV lamp type (if alternate lamp
types or suppliers, test each); or
5. Test one unit of each UV sensor type (if alternate UV
sensor types/suppliers, test each).
NOTE - The above variables require that multiple UV systems
are tested in order to validate a range of products.
Attendees will understand the practical terminology as it relates to product evaluation and system testing (ie a singular
event also known as validation), versus product certification,
i.e., initial evaluation and testing as well as ongoing conformity assessment. The presentation will provide a comparison
of the UV evaluation criteria used in world markets. Further,
the presentation will provide the technical aspects of product
evaluation and testing as part of UV system validation and
the merits of the harmonized set of criteria to aid manufacturers, facility operators, and public health officials.

CONCLUSIONS
NSF has developed several new third party testing and certification programs in response to new regulations and concerns in the drinking water, aquatics and recreational water
industries. NSF Standard 50 has been updated with additional important harmonized Cryptosporidium criteria for UV
system testing (aka validation), and certification. The latest
performance certification for recreational water equipment
will provide an easy way to evidence and verify compliance
of UV disinfection systems.
REFERENCES
NSF/ANSI Standard 50 (NSF International) 2010. Equipment for Swimming Pools, Spas, Hot Tubs and Other Recreational Water Facilities. NSF International. 789 Dixboro
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Shortage of Clean Water Jeopardized
Food Production – Water Treatment with
Heraeus Noblelight UV Lamps

D

emand for clean water is growing all over
the world. Most of the water - some 70 percent of global consumption - is used in the
production, processing and packaging of food. In the
year 2012, seven billion people need to be fed on our
planet. Demand for clean water is growing and at the
same time, the resource is becoming ever scarcer due to
overuse and pollution by people and the industry. This
year’s World Water Day wants to make us aware of the
danger of the increasing shortage of clean water and
promote careful use of water.
UV LIGHT FOR ECO-FRIENDLY WATER
TREATMENT
The Heraeus Noblelight UV technology is used to purify waste water for re-use or recycling. Without the use of
chemicals such as chlorine or ozone, special UV lamps
not only destroy microorganisms such as bacteria, viruses, parasites and fungi but also decompose chemicals
that are detrimental to health. Neither taste nor smell or
PH value of the water are affected. A large number of
applications such as drinking-water purification, process
water in beverage and food production, fish farming
and agricultural irrigation systems have the additional
requirement that residue of drugs, hormones, pesticides
and herbicides need to be decomposed.
For example, in fish farming, antibiotics are added to
the water to reduce the growth and spread of pathogenic germs. The antibiotics are a threat to people
when they eat fish. The purification of water with UV
light often makes the use of antibiotics unnecessary.
Resistance to antibiotics in the human body which has
a negative effect on health is prevented.
Another method called “advanced oxidation” (AOP)
additionally uses the UV radiation in the range below
250 nanometres. The light with even higher energy destroys substances in the water which are difficult or impossible to decompose, and breaks up and inactivates
chemical compounds. The process is used for example
against the “chlorine smell”, so called chloramines, in
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public swimming pools. Chloramin formation happens
in water when chlorine reacts with urea, creatinine
and amino acids. Short-wave UV light can decompose
these compounds.
LONGLIFE AMALGAM LAMP FROM THE
MARKET AND TECHNOLOGY LEADER
Heraeus Noblelight, the market and technology leader
in the field of specialty light sources supplies a wide
range of UV lamps for a large number of water applications. The lamps used for these applications are
low-pressure UVC lamps, powerful compact mediumpressure UV lamps and Longlife amalgam lamps. The
Heraeus Longlife amalgam lamps are regarded as the
market-leading product, primarily due to their long
service life enabled by the unique Longlife technology.
A special manufacturing process for the Heraeus UV
lamps prevents the transmission loss of the quartz glass
which is a disturbing factor in conventional UV lowpressure lamps. The result is an almost constant disinfection effect over the entire service life of the lamp.
Up to 90 percent of the UVC output power is achieved
even after up to 16,000 hours of operation.
In addition to this, the Longlife amalgam lamps achieve
a UV power density of up to 10 times more when compared to conventional mercury low-pressure lamps and
can be used at higher ambient temperatures of up to
90°C. Moreover, amalgam lamps are less sensitive to
temperature fluctuation.
Compared to other lamp technologies, UV amalgam
lamps provide the best combination of efficiency and
service life. Thanks to the higher UV output and long
service life, UV plants for disinfection can be designed
with fewer lamps. Moreover, lamp replacement intervals are extended to two or three years of operation.
This provides a considerable potential for saving as regards number of lamps, plant components, energy requirement, service intervals and cost of operation and
maintenance. Compact plants are made possible which
further reduces the footprint required.

Trojan UV Solutions: Disinfecting with UV in Drinking Water

UV Disinfection – Coquitlam Water
Treatment Plant,
Metro Vancouver, British Columbia
PROJECT BACKGROUND
Metro Vancouver, located in the lower mainland of British Columbia is home to nearly 2.3 million people, making it the third largest city in Canada.
Metro Vancouver draws water from three different sources: the Seymour, Capilano, and Coquitlam Reservoirs.
The Greater Vancouver Water District owns and operates the Coquitlam Water Treatment Plant (WTP), which
has a rated treatment capacity of 1,200 million liters (317
million gallons) of drinking water per day. The watershed
for the Coquitlam Reservoir is protected and therefore,
filtration is not required at the Coquitlam WTP. However,
in 2005, in response to changes to the Canadian Drinking
Water Quality guidelines, the Greater Vancouver Water
District Board approved a proposal to upgrade the Coquitlam WTP with UV disinfection technology to act as
the primary means of disinfection. Engineers evaluated
the existing treatment train of ozone/chlorine for disinfection and soda ash for corrosion control. After review, it
was decided that UV disinfection was needed to provide
sufficient multi-barrier protection to ensure the residents
of Metro Vancouver were receiving the safest and highest
quality water possible.
Metro Vancouver had specific requirements for this project, including:
• An energy-efficient solution with the smallest environmental footprint
• Reduced carbon emissions
• An easy-maintenance system with low lamp count
and an effective quartz sleeve-cleaning system
• Flexibility to install the equipment in a vertical piping
network
THE TROJAN SOLUTION
In the spring of 2010, Trojan was selected as the supplier
of UV disinfection equipment to the Coquitlam WTP
upgrade. The installation includes a total of eight TrojanUVTorrent™ reactors, equipped with TrojanUV Solo
Lamp™ Technology (Figure 1). The system is sized to de-

liver a required UV dose of 12 mJ/cm2 to 1,200 million
liters of water per day, sufficient to perform a minimum
3-log reduction of Cryptosporidium and Giardia.
Figure 1. TrojanUVTorrent utilizing Solo
Lamp Technology.

At 1,000 Watts per lamp,
the Solo Lamp is the most
powerful amalgam lamp
in the industry. By utilizing
Solo Lamp Technology, the
TrojanUVTorrent provides
Metro Vancouver with a
best-of-both-worlds UV solution – one that combines the ease of maintenance and
compact footprint associated with a medium pressure
lamp system with the electrical efficiency of a low pressure high output (LPHO) lamp system. The reactor was
designed to increase efficiency and operational flexibility
to save power, making it the ideal solution for the vertical
pipe loop, gravity-fed system at the Coquitlam WTP.
TrojanUV Solo Lamp Technology combines the best features of both medium and low-pressure lamp technology.
BENEFITS OF MP LAMPS
• Low lamp count and small footprint
• Dimmable from 100 to 30% power
BENEFITS OF LPHO LAMPS
• Low power consumption (1/3 the energy usage of
MP lamps)
• Long lamp life (>12,000 hours)
• Low carbon footprint and environmental impact
ENVIRONMENTAL SUSTAINABILITY
Metro Vancouver formally placed the concept of sustainability at the center of its operating and planning philosophy, calling it the Sustainable Region Initiative (SRI).
Numerous sustainable features were incorporated into
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the new UV building including a green roof, EcoSmart concrete which is made using low carbon dioxide emitting methods
and a hydronic heating system which uses water to heat or cool
the building.
In accordance with the SRI, Metro Vancouver utilized key sustainability metrics to select Trojan as the UV system supplier.
Electrical energy consumption and physical footprint were
heavily-weighted evaluation parameters and Trojan exceeded
on both. The TrojanUVTorrent, using Solo Lamp Technology
requires 70% less electricity than an alternative medium pressure lamp-based system and the Solo Lamp’s high UVC output
results in fewer lamps and a small physical footprint. Further,
Trojan provided a carbon footprint analysis, comparing medium pressure (MP) and Solo Lamp-based UV systems. Under
typical operating parameters at the Coquitlam WTP, the TrojanUVTorrent produces one third the carbon emissions of a
comparable MP solution (see Figure 2). Over a 20-year period
this will result in 1,380 fewer tons of C02 being released into the
atmosphere.

Figure 2. C02 estimates are
based on predicted electricity
consumption at the Coquitlam
WTP.

TESTIMONIAL

FULL SCALE SYSTEM
• PEAK FLOW CAPACITY: 1,200 MLD (317 MGD)
• DISINFECTION REQUIREMENT: Required dose of
12 mJ/cm²
• TARGET REDUCTION OF CRYPTOSPORIDIUM:
3-log
• TARGET REDUCTION OF GIARDIA: 3-log
• NUMBER OF UV UNITS: 8 Units (7 duty, 1 standby)
• DESIGN UV TRANSMITTANCE: 84.5%

“Metro Vancouver is committed to providing clean, safe drinking water, in a sustainable way. Upgrading the Coquitlam water treatment system is a key component of
this mandate. The project goals include using an energy efficient UV technology which
is easy to maintain, flexible to install and minimizes our impact on the environment.
The TrojanUVTorrent system was selected to help us meet our objectives.”
lnder Singh, Senior Engineer
Metro Vancouver, Engineering and Construction Department

24

IUVA NEWS / VOL. 14 NO. 1

Clean water
is a matter of trust.

UV radiation is a reliable way to disinfect water
and eliminate harmful substances. That applies to
treating drinking water – the essence of life – and
waste water alike.
UV lamps from Heraeus Noblelight are particularly
efficient and thus stand out due to their very low
energy consumption. Our lamps offer this recognized
standard of quality throughout their long service life.
Heraeus UV lamps combine exceptional reliability
with cost-effectiveness.
Each of our UV lamps is tailored to the specific
requirements of our customers.

Your partner for
reliable UV solutions

www.heraeus-noblelight.com

ENVIRONMENTAL CONTAMINANT
TREATMENT
Or ECT, for short. It’s the advanced treatment of contaminants,
including taste and odor-causing compounds, nitrosamines,
pesticides and algal toxins. The TrojanUVSwift™ECT and
TrojanUVPhox™ are our ECT solutions. These sophisticated
systems are relied upon – by municipalities around the
world – to eliminate chlorine-resistant protozoa and destroy
harmful chemical contaminants in drinking water, reclaimed
wastewater and contaminated groundwater.
UV-oxidation, indirect potable reuse and reduced water
stress. That’s UV innovation. That’s TrojanUV Environmental
Contaminant Treatment.
Find the answers at trojanuv.com/ect.

Now safe water is
always within reach
Philips Lighting has announced a new, innovative water
disinfection solution, Philips InstantTrust. It has been
optimized for point-of-use applications (like table-top
purifiers and dispensers) and is based on a cutting-edge
disinfection technology. InstantTrust disinfects both
hot and cold water instantly and efficiently, making safe
drinking water available at anytime, anywhere.

The need for clean water

a patented disinfection technology – InstantTrust.

example. Other point-of-use applications include

Many people are concerned with the quality

It breaks new ground, overcoming four key

hot and cold water systems with taps and under-

of water, because microorganisms present in

limitations of existing UV disinfection systems:

the-sink water treatment systems.

water can make them ill. In emerging economies

size, run-up time, temperature sensitivity and

the water infrastructure is often to blame,

environmental impact. InstantTrust is half the

With the introduction of InstantTrust, Philips

yet even in developed countries incidents of

size or less of existing disinfection functions,

has a unique and innovative UV-based water

contamination still occur. As one study shows,

which means it can be built into almost any

disinfection solution that improves access to safe

in North America alone 85% of sicknesses in

POU application, from fixed taps to portable

drinking water around the world.

children and 65% of adult diseases are a result

pitchers. Moreover, it provides an instant start

of waterborne viruses and bacteria1.

with no run-up period so that safe water is
delivered from the very first second onwards

Disinfection of water

– eliminating waiting time and the risk that the

UV technology is a natural way to make

water is not always disinfected. It can be used

sure water is safe to drink. UVC deactivates

for both cold (4°C) and hot water applications

microorganisms, rendering them harmless.

– an industry first – thanks to its constant

It is effective against all types of bacteria,

temperature curve. From an environmental

viruses and protozoa and there are no

perspective it is completely mercury free.

known pathogens resistant to it. Moreover,
it does not add chemicals or other additives

A broad range of applications

that may be harmful to human health or the

With demand for residential purifiers increasing

environment. It doesn’t alter the taste, pH value

every day2, this new technology with its promise

or other properties of the water either.

of almost complete design freedom comes at
a good time. Its benefits make it ideally suited

InstantTrust: a new cutting-edge
disinfection technology

for instantly disinfecting small quantities of

Philips has developed a complete disinfection

dispensing equipment such as bottle refill

solution for point-of-use equipment based on

stations, bottled water dispensers and for

cold water (up to 4 liters/minute) taken from

www.philips.com/uvpurification

UV Disinfection
(Source: Excel Water Technologies)
2
Global Competitive Environment for Residential Water
Treatment Equipment Markets (Source: Frost & Sullivan 2005)
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