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Viewpoint 

A Fresh New Season  
 
Spring is a time of renewal and re-invigoration. As nature comes back to life after a 
long winter, we at WC&P are refreshing and re-energizing the magazine. You may have 
noticed the look of the magazine has changed. We are aiming to bring you up-to-date 
industry information in an attractive and easy-to-read package. Let me know what you 
think of the new look. We are also adding new voices to WC&P. Take a look at the new 
Water Policy in Action column by Mae Stevens of Signal Group. She will share insights 
on policy and regulations that will affect water treatment professionals in each issue 
going forward. 
 
This issue examines the accelerating pace of UV technology. Although UV technology 
is less obvious in the residential markets, the drive to bring it home, so to speak, is 
increasing. We kick that off with an interesting article on UV-C LEDs by NeoTech Aqua 
Solutions' George Diefenthal and J. R. Cooper, PhD. It's worth reading about those 
technologies and how they affect the POE market in an article by AquiSense's Philip 
Jones and Mitchel Hansen. 
 
One of the single most important aspects of water treatment is testing the water before 
anything else is done. If you don't know what's in it, you don't know what to treat. 
We've moved from part-per-billion testing and detection to parts-per-trillion for a wide 
range of contaminants. ResinTech's Marianne Metzger gives us and in-depth look at 
PFAS testing, how it's accomplished and what you should know. WQA lets us have a 
first-hand glimpse at their new laboratory and how it will facilitate better, more accurate 
testing for Gold Seal members as well as enhancing and streamlining the testing and 
certification processes. 
 
Dr. Kelly A. Reynolds, takes a closer look at the advent of genomic testing and how it 
relates to the water industry as a whole. Testing and treatment could be advanced rapidly 
with this technology applied to the current contaminant testing the industry currently 
relies upon. 
 
As vaccines become more available and we emerge from the pandemic, we will be 
attending several events in person this year. Check out the dates at the bottom of the 
page to meet up with WC&P staff. 
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Global Spotlight 

North America 
 

RWC named top company 
RWC has been named to the list of Metro 
Atlanta Top Workplaces 2021 as deter-
mined by The Atlanta Journal-Constitution. 
Selected for its culture of innovation and 
progress as well as openness to new ideas, 
RWC continues to demonstrate its com-
mitment to advancing the building trades 
internally and externally. RWC’s role as an 
employer in the industry is a unique one. 
 

Watts training challenge 
launched 
Watts clients can earn premium benefits 
under the company’s Learn & Earn program 
by completing any of 150+ water conser-
vation, water safety, water quality, or sus-
tainability-inspired courses on Watts Works 
Online. With each course completed, clients 
will earn Double Tokens towards some 
fun Watts lifestyle merchandise. By com-
pleting all 150+ courses, they can unlock 
5,000 bonus tokens and be eligible for a 
Watts Works certificate of recognition. 
Clients can visit the website (training. 
watts.com) for details. 
 

MIT engineers make filters 
from tree branches  
The interiors of nonflowering trees (such 
as pine and ginkgo) contain sapwood lined 
with straw-like conduits known as xylem, 
which draw water up through a tree’s 
trunk and branches. Xylem conduits are 
interconnected via thin membranes that 
act as natural sieves, filtering out bubbles 
from water and sap. MIT engineers have 
been investigating sapwood’s natural 
filtering ability and have previously fab-

ricated simple filters from peeled cross-
sections of sapwood branches, demonstrat-
ing that the low-tech design effectively 
filters bacteria. Now, the same team has 
advanced the technology and shown 
that it works in real-world situations and  
have fabricated new xylem filters that 
can filter out pathogens such as E. coli 
and rotavirus in lab tests.  
 

WEF, CDC disease  
surveillance program  
announced 
The US Centers for Disease Control and 
Prevention (CDC) has selected the Water 
Environment Federation to develop, man-
age and provide training for a nation-wide 
network of water utilities, public health 
agencies and laboratories participating in 
wastewater-based disease surveillance. 
This type of  surveillance involves the test-
ing of wastewater to evaluate the presence 
of pathogens among a population. 
 

Winsupply acquisitions  
announced 
Winsupply Inc. has completed the purchase 
of Discount Drainage Supplies, a water-
works distributor with three locations in 
Ohio. Based in Akron, Discount Drainage 
is the largest stocking distributor of 
drainage pipe and related products in 
Ohio. Details of the purchase were not 
disclosed. Winsupply also purchased the 
assets of Allegheny Pipe & Supply of Co-
raopolis, PA, a prime distributor of carbon 
and stainless steel pipe, valves, fittings and 
related products. Terms of the purchase 
were not disclosed. Winsupply announced 
Thomas Pipe and Supply (Arizona), its 
overall Company of the Year.  
 

Kinetico partnership  
announced 
Kinetico Incorporated announced its 
partnership with Mike Holmes, profes-
sional builder, contractor and television 
host with a reputation for “making it 
right.” As a part of the Holmes-approved 
products family, Kinetico and its inde-
pendent dealers will work with Mike 
Holmes to raise awareness about the 
need for better water. 
 

Water Tower firsts  
reported 
The Water Tower, the new water innovation 
hub in Buford, GA, released its first ever 
annual report, The Year of Firsts. Accom-
plishments in TWT’s four key pillars of 
applied research, technology innovation, 
workforce development and community 
engagement are featured throughout 
the report, as well as strategic partner-
ships that enhanced and supported the 
success in these areas. Beginning in early 
2022, TWT will open its doors to innovators 
from across Georgia, the Southeast, the 
United States and the world to contrib-
ute to its ecosystem of water innovation.  
 

Stantec remediation  
project started 
The Kiewit-Stantec design-build team 
recently broke ground on two multi-year 
projects that will help remediate water 
from the San Fernando Valley Ground-
water Basin (SFB) for the Los Angeles 
Department of Water and Power (LADWP). 
The new state-of-the-art facilities at the 
North Hollywood Central Response Ac-
tion Treatment Facility and Tujunga Well 
Field Response Action Treatment Facility 
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Global Spotlight 

will address historical groundwater con-
tamination from post WWII and cold-war 
era industrial operations in the area.  
 

New service for Texas 
Abacus Plumbing, Air Conditioning & 
Electrical announced the grand opening 
of their newest location in Austin, TX. 
Abacus Plumbing has served genera-
tions of Texans as one of the leading 
home services providers in the state, of-
fering plumbing services, air condition-
ing and heating, electrical services, drain 
and sewer and water treatment. The 
company has deep ties to the Austin 
community and is currently hiring skilled 
technicians. 
 
Europe 
UK drinks report released 
The UK water drinks market took a big 
hit from the coronavirus outbreak last 
year, but is set to recover quickly, accord-
ing to the latest UK Water Drinks Market 
Report from Zenith Global. UK consump-
tion of plain water fell by nine percent in 
2020. Volumes of flavored and functional 

water drinks were down by 12 percent. 
Sales values dropped even further, by 25 
percent for both plain and flavored/func-
tional waters. Despite this, the number 
of people consuming water drinks has 
remained strong and the popularity of 
natural source waters was reflected by 
increased consumption at home.  
 

Water filter to fight  
help COVID 
An innovative water filtration technology 
developed in the UK can help tackle the 
threat of COVID-19 in the developing 
world. The Grifaid Community filter, 
manufactured by not-for-profit company 
The Safe Water Trust, can help to tackle 
these problems by providing large 
groups of people with rapid, on demand 
access to safe water. This water can then 
be used for cleaning and drinking in hos-
pital, medical clinics and vaccination 
centers. Offering a flowrate of up to 300 
liters per hour (0.26 GPH), the filter re-
moves bacteria and viruses from water 
supplies using advanced membrane 
technology.  
 

IWA water awards  
The upcoming Digital World Water Con-
gress is set to play host to IWA’s 2021 
Awards. The awards, held every two years, 
recognize the outstanding achievements 
of IWA members and water sector profes-
sionals. The first four awards (Global Water 
Award, Women in Water Award, Professional 
Development Award and Young Leadership 
Award) will be announced during the open-
ing ceremony. Each winner will receive an 
official certificate and will be invited to give 
a short speech to inspire and motivate 
the audience. 

 
Asia 
EKKI COVID response reported 
EKKI of India, which manufactures pumps 
and water technologies under the EKKI 
and Deccan brands, has been proactively 
engaged in the universal fight against the 
COVID 19 pandemic. Under its initiative 
Battle Covid, the company donated more 
than 50,000 PPE kits to its dealer com-
munity, which is spread all over India. It was 
a mammoth operation carried out through 
its nationwide dealership network. 
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On March 31, President Biden traveled to Pittsburgh, PA, to un-
veil his plan for catalyzing the nation’s economic recovery from 
COVID-19. The main component of this plan is a $2.25 trillion 
(USD) legislative package aimed at getting Americans back to 
work by the millions, while upgrading our aging infrastructure 
and meeting the Biden Administration’s goals of advancing 
equity and climate resilience. Titled the American Jobs Plan, the 
framework contains provisions that will have wide-ranging ef-
fects on every sector of the economy.  
 
Water provisions 
Most press coverage of the plan has centered around its more 
politically contentious initiatives including increased funding 
for electric vehicle charging and affordable housing – and of 
course balancing its large price tag against concerns about in-
flation and the national debt. Taking somewhat of a backseat 
amidst all the noise, however, is that Biden’s proposal contains 
historic levels of funding for the water sector.  
 
In total, the plan would provide $111 billion over eight years for 
water infrastructure projects. $45 billion of the funds will go to-
wards the Drinking Water State Revolving Fund (DWSRF) and 
Water Infrastructure Investments for the Nation (WIIN) Act grants 
for the full replacement of lead service lines in the US. This is no 
small task when you consider that an estimated six to 10 million 
homes and 400,000 schools and childcare facilities still use lead 
pipes. The plan also prescribes $56 billion in the form of grants 
and low-cost flexible loans for upgrades at drinking water, 
wastewater and stormwater utilities, as well as $10 billion for the 
monitoring and remediation of PFAS by these systems.  
 
Next steps 
Now that President Biden has officially laid out his vision for the 
package, it will head across town to Capitol Hill for Congress to 
iron out the specifics. The bill will first be written in the House 
of Representatives and then sent over to the Senate, an initial 
step that House Speaker Nancy Pelosi has publicly stated she 
expects to get done before July 4. The Senate will then take up 
the bill and make modifications that will be negotiated with the 
House throughout what is expected to be an incredibly busy 
summer and fall in Washington.  
 
As was the case with the American Rescue Plan (https://www.white-
house.gov/american-rescue-plan/) signed into law in March, the 
House’s first draft will follow the top-line numbers of Biden’s 

proposal (https://www.whitehouse.gov/briefing-room/statements-
releases/2021/03/31/fact-sheet-the-american-jobs-plan/), but 
specific provisions may deviate. One big question that still 
looms is whether the package will receive bipartisan support. 
Lawmakers on both sides of the aisle are certainly in favor of in-
frastructure spending as a means for economic recovery, but 
no Republicans have yet voiced support for Biden’s proposal. 
Regardless of its final form, this package has a strong chance of 
passing this year.  
 
How YOU can help 
If the largest ever federal investment in water infrastructure 
sounds like a good plan to you, then your Representative and 
Senators need to hear from you about it! It is a common mis-
conception that calling or writing to your Member of Congress 
is an intimidating activity. In fact, it is quite an easy, painless ex-
perience that can make a big difference.  How can you do this? 
Go to your Representative’s and Senators’ website and submit 
comments expressing your support for federal water infrastruc-
ture investment. This does not have to be a long, well-re-
searched treatise, just one to two paragraphs is ideal; any longer 
and the message can get muddled. Don’t want to write? Make 
a phone call to the office’s main line instead. The person on the 
receiving end will be a kind young staffer whose entire job is 
fielding constituent feedback. They will simply thank you for 
reaching out and note your suggestions for their boss and you 
will have done your part to inform lawmakers on the benefits 
of investing in water infrastructure.  
 
 
About the author 
 
SMae Stevens is an Executive Vice 
President at Signal Group and the 
Chair of Signal Water. She provides 
strategic environmental and infras-
tructure policy expertise to a diverse 
range of corporate, municipal and 
non-profit clients. Prior to joining 
Signal Group, Stevens served as En-
vironmental Policy Advisor to Sen. Ben Cardin (D-MD), handling 
the Senator’s responsibilities on the Environment and Public 
Works Committee, including staffing the Senator during the 
crafting and passage of the FAST Act and the 2016 and 2018 
Water Resources Development Act bills.  

Water Policy in Action By Mae Stevens

The American Jobs Plan:  
What’s in it for Water  
Infrastructure?
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People 

Liu appointed at ResinTech   
ResinTech announced  
the addition of Shiyang 
(Jenny) Liu to its procure-
ment team. A native of 
China, she came to the 
US to attend Ohio State 
University, where she 

graduated with a Bachelor's Degree in 
business management of agriculture 
and food. Liu brings almost five years of 
procurement experience to ResinTech, 
most recently with Nike and Puma in 
Shanghai, China, where she held buyer 
and merchandizing roles. As a Purchasing 
Analyst, Liu will have responsibility for 
purchasing routines, order placement 
and tracking and inventory control. She 
will be working out of ResinTech's new 
headquarters in Camden, NJ. 
 
Winsupply leaders named  
Winsupply Inc. Local Company Group 
President Rob Ferguson announced the 
promotions of three local company pres-
idents to the roles of area leaders. Area 
leaders are responsible for mentoring 
and providing consulting expertise to 
620 local companies that make up the 
Winsupply Family of Companies. Long-
time Winsupply area leader Mike Larkin, 
will retire at the end of June after 44 
years at Winsupply. Eric Leatherman, 
previously President of Lincoln Winwater 
(NE), has been named area leader, effec-
tive immediately, responsible for local 
companies in states in the northern 
plains and Upper Midwest. David Ben-
ton, President of Macon Noland (GA), be-
came area leader effective May 1, helping 
oversee local companies in the South-
east. Steve Lyon, President of Winsupply 
of Orlando (FL), has been named area 
leader, also serving local companies in 
the Southeast. Lyon’s appointment was 
also effective May 1.  
 
Sandra Postel awarded 2021  
Stockholm Water Prize   

Sandra Postel was 
awarded the Stockholm 
Water Prize 2021 for her 
long and outstanding 
work to make sense of 
complex water-related 
issues. As an author and 

educator, she has made important con-
tributions to the understanding of some 

of the greatest challenges of our time 
and shown that we have the power to 
f ind sustainable solutions. Postel is a 
leading authority and prolific author and 
communicator on international water is-
sues. She has been hailed for her inspir-
ing, innovative, and practical approach to 
promoting the preservation and sustain-
able use of freshwater. Throughout her 
career, Postel has tackled complex water 
problems in her books, articles and lec-
tures, with an aim to make them com-
prehensible to a wide audience.  

 
 

Little Beaver  
President mourned   

Billy Roy (BR) Haynes, 
second-generation 
president of Little Beaver 
Inc., passed away March 
13 at the age of 94, sur-
rounded by his family 
in Livingston, TX. His 

passion and life’s work were in the 
family business, but he had a diverse 
range of interests and experiences 
at the heart of which was service of 
fellow citizens and country. Haynes 
was born on October 2, 1926 in Liv-
ingston, TX, where he grew up and 
graduated high school in 1943. He 
briefly attended Texas A&M University, 
but soon left to join the war effort in 
World War II. He enlisted in the US. 
Merchant Marines and served in the 
European theater delivering material 
to England, Italy and Russia. After 
returning to Livingston, Haynes worked 
as a golf pro at a private golf course 
before finally joining the family busi-
ness, Haynes Manufacturing Co. (now 
Little Beaver, Inc.) with his father. 
Initially working as a salesman, he 
traveled the eastern and central US 
selling the company’s products. 
After his father’s retirement, Haynes 
took the reins of the business and 
looked for ways to grow both the 
product line and the markets they 
reached. During his time leading 
Little Beaver, BR focused on improv-
ing the business from a strategic 
standpoint. After a successful 27 years 
leading the company, BR passed the 
business to his sons, Joe and John, 
upon his own retirement in 1987.  
 

 

Meschisen named to Asahi  
management   

Asahi/America, Inc. an-
nounced the addition of 
Andrew 'Andy' Meschisen 
to its executive manage-
ment team. He joined 
Asahi/America on Feb-
ruary 24, 2021 as VP of 

Operations and Materials, where he will 
oversee the company’s operations and 
manufacturing, materials and supply 
chain, quality assurance, warehousing 
and facility maintenance. Meschisen brings 
a broad range of skills and experience 
with him, ranging from operations and 
manufacturing to quality and inventory 
management. He has worked with large, 
mid-size and small specialty manufac-
turers. Meschisen also holds a Bachelor of 
Science Degree in mechanical engineer-
ing from Worcester Polytechnic Institute. 
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Upcoming Events 

Please note that, due to COVID-19, many 
events have been cancelled, postponed 
or changed to a virtual format. As of 
press time, if new dates have been given, 
they are added in their respective 
months. We will continue to update as 
the situation warrants. 
 
May 2021 
 
3-7 IAPMO Uniform Plumbing Code Technical  

Committee Virtual Meeting 
Contact alma.ramos@iapmo.org  

 
3-7 Water Expo OnLine Conference Week  

https://www.thewaterexpo.com/2021/on-
line/english/ 

 
9-14 IWA World Water Congress & Exhibition 

POSTPONED TO 2022 
Copenhagen, Denmark  
https://worldwatercongress.org/ 

 
11-12 Seventh Annual Emerging Water  

Technology Virtual Symposium  
https://ewts.org/ 

 
17-21 IAPMO Uniform Mechanical Code Technical 

Committee Virtual Meeting 
Contact alma.ramos@iapmo.org  

 
20 EWQA Spring Training 

Frederick, MD, USA www.ewqa.org 
 
24-4 Jun IWA Digital World Water Congress Virtual 

https://digital.worldwatercongress.org/ 
 
25-28 Latin American Virtual Forum on Water  

https://cdn.franticape.network/media/ala-
dyr/Eventos/2021/ALADYR-FORUM-WATER-
POTABILIZATION-SANITATION-AND-WAST
EWATER-INGL%C3%89S-compresso.pdf 

 
26-27 NGWA Virtual Problematic Groundwater 

Contaminants: More Than PFAS Forum 
(#5013)  
https://www.ngwa.org/detail/event/2021/05/ 
26/default-calendar/21may5013 

 
26-27 Smart Water Utilities USA 2021  

Long Beach, CA, USA  
https://www.usa.smart-water-utilities.com/ 

 
June 2021 
 
3-6 Berkeley Springs 31st Annual International  

Water Tasting  
Berkeley Springs, WV, USA https://berke-
leysprings.com/ 

 
9-11 IDA Water Reuse and Recycling Conference 

POSTPONED TO OCTOBER 
Rome, Italy  
https://idadesal.org/event-schedule/ida-
2020-international-water-reuse-and-recy-
cling-conference/ 

 

14-17 AWWA  Annual Convention & Exposition 
Virtual (ACE 21) 
https://www.awwa.org/ace 

 
17 World’s Largest Swimming Lesson™  

https://www.wlsl.org/wlsl 
 
21 Jun-2 Jul Singapore International Water Week 

2021 Online 
www.siww.com.sg/ 

 
22-23 NGWA Virtual Fate of PFAS: From 

Groundwater to Tap Water (#5010)  
https://www.ngwa.org/detail/event/2021/06 
/22/default-calendar/21jun5010 

 
July 2021 
 
7-8 Middle East Smart Water Utilities 2021  

Abu Dhabi, UAE  
https://www.middleeast.smart-water-util-
ities.com/ 

 
12-14 AMTA/SEDA Workshop: PFAS and 

Emerging Contaminant Rejection by 
Membranes POSTPONED FROM APRIL 
Durham, NC, USA  
https://www.amtaorg.com/event/amta-tech-
nology-transfer-workshop-durham-nc-april-
27-29-2021 

 
12-16 Texas WQA Annual Convention  

San Antonio, TX, USA https://twqa.org/ 
 
19-22 AMTA Membrane Technology Conference 

(MTC21) 2021 POSTPONED FROM MARCH 
West Palm Beach, FL, USA  
https://www.amtaorg.com/awwaamta-mem-
brane-technology-conference-exposition 

 
21-23 IndoWater 2021 

Jakarta, Indonesia  
www.indowater.merebo.com  

 
27 WQA Boot Camp 

Las Vegas, NV, USA www.wqa.org 
 
28-30 WQA Annual Convention & Exposition 

Las Vegas, NV, USA www.wqa.org 
 
31-2 Aug South Atlantic Jubilee  

Myrtle Beach, SC, USA  
http://www.jubileewatershow.com/ 

 
August 2021 
 
1-3 AWWA/WEF Young Professionals Summit  

Atlanta, GA, USA  
https://www.awwa.org/Events-Education/ 
Utility-Management 

 
3-6 Utility Management Conference (UMC)  

Atlanta, GA, USA  
https://www.awwa.org/Events-Education/Util-
ity-Management 

 

23-27 SIWI Virtual World Water Week 
https://www.worldwaterweek.org/ 

 
24-26 Water Expo 2021 (10th Edition) 

Miami, FL, USA  
https://www.thewaterexpo.com/ 

 
September 2021 
 
7-9 Aquatech Mexico  

Mexico City, Mexico  
https://www.aquatechtrade.com/mexico/ 

 
12-15 AWWA Water Infrastructure Conference 

Phoenix, AZ, USA    
https://www.awwa.org/Events-Education/ 
Water-Infrastructure 

 
13-14 2021 Drowning Prevention Symposium 

San Diego, CA, USA  
https://watersafetyconference.com/confer-
encefees/ 

 
14-16 2021 Mid-Year Leadership Conference 

Lisle, IL, USA https://wqa.org/events 
 
21-23 5th Arab Water Forum 

Abu Dhabi, UAE   
https://arabwaterforum.org/ 

 
22–27 WorldSkills Shanghai 2021  

Shanghai, China https://worldskills.org/  
 
26-30 IAPMO 92nd Annual Education and 

Business Conference (Virtual) 
https://www.iapmo.org/ibu/events 

 
October 2021 
 
4-8 drinktec 2021 POSTPONED TO 2022 

Munich, Germany  
https://www.drinktec.com/index.html 

 
6-7 Watersmart Innovation Conference & 

Exposition 
Las Vegas, NV, USA  
https://www.watersmartinnovations.com/ 

 
11-13 IDA Water Reuse and Recycling Conference 

Rome, Italy  https://wrr.idadesal.org 
 
12-15 PWQA Annual Convention and Trade Show 

Burbank, CA, USA https://pwqa.com/event-
calendar/#!event/2021/10/12/2021-conven-
tion-and-trade-show  

 
15 Global Handwashing Day  

https://globalhandwashing.org/global-
handwashing-day/ 

 
19-21 Aqua Ukraine  

Kyiv, Ukraine  
https://www.iec-expo.com.ua/en/aquaen-
2021.html 

 

20-22 drink technology India  
Mumbai, India  
drinktec-worldwide@messe-muenchen.de   

20-22 National Hydropower Association’s Clean 
Currents Tradeshow and Conference  
Atlanta, GA, USA https://www.hydro.org/events/ 

 
November 2021 
 
2-4 food & drink technology (fdt) Africa  

and IFAT Africa 
Midrand, South Africa  https://fdt-africa.com/  

2-5 Aquatech Amsterdam 2021  
Amsterdam, The Netherlands  
https://www.aquatechtrade.com/amsterdam/  

3-4 CIPHEX West  
Vancouver, BC, Canada  
https://www.ciphexwest.ca/west2020/pub-
lic/enter.aspx  

3-5 WWEMA 113th Annual Meeting 
Miami Beach, FL, USA  
https://wwema.org/  

4 Aquatech Innovation Forum 
Amsterdam, The Netherlands  
https://www.aquatechtrade.com/innova-
tion-forum/ 

 

Highlighted listings denote WC&P attendance or distribution (subject to change)

7-11 AWWA Water Quality Technology Conference  
Tacoma, WA, USA https://www.awwa.org/ 
Events-Education/Water-Quality-Technology  

7-11 IDA 2021 World Congress POSTPONED TO 
2022 
Sydney, Australia  
https://idadesal.org/event-schedule/ida-
2021-world-congress-2/  

10-11 AWWA SWAN International Smart Water 
Symposium Virtual 
https://www.awwa.org/Events-Education/ 
Smart-Water  

13-18 PSP/Deck Expo 2021  
Dallas, TX, USA  
https://www.poolspapatio.com/en/home.html  

15-18 IWA Digital Water Summit  
Bilbao, Spain  
https://digitalwatersummit.org/  

19 UN World Toilet Day 
https://www.un.org/en/observances/toilet-day 

 
December 2021 
 
14-16 Groundwater Week and Summit 

Nashville, TN, USA  
https://groundwaterweek.com/ 

 

March 2022 
 
11 World Plumbing Day 

https://www.worldplumbing.org/world-
plumbingday/ 

 
22 World Water Day 

https://www.worldwaterday.org/ 
 
29-31 FiltXPO® International Filtration/ 

Separation Exhibition & Technical  
Conference  
Miami Beach, FL, USA  
https://www.filtxpo.com/ 

 
April 2022 
 
17-21 Singapore International Water  

Week 2022 
www.siww.com.sg/ 

 
May 2022 
 
16-18 Global Water Summit  

Madrid, Spain www.watermeetsmoney.com/ 
 
29-Jun 2 IDA 2022 World Congress  

Sydney, Australia https://wc.idadesal.org/ 
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It was an eye-opening experience for all of us. These spaghetti 
diagrams revealed inefficiencies in the old lab, allowing us to 
adjust the new space's layout and design to remove them. We 
then went to the new facility and laid out where we wanted 
the benches and tanks to be located without any limitations or 
preconceived barriers to workflow. How many steps could we 
eliminate? How could we speed up the process? How could we 
eliminate downtime? How could we benefit the client? Our 
efficiency audit was critical. 
 
Then, the architects and engineers took over. We pored over 
charts, diagrams, blueprints, photos and floor samples until we 
had detailed every square inch of the new lab space. Construction 
began last fall and slowly but surely, it began to take shape. 
Attention to detail was crucial at each stage. Consider the HVAC 
system as an illustration. Analytical accuracy means measuring 
things down to parts per trillion. At these low levels, the airflow 
in and around the testing area becomes vital, not to mention 
material selection and filtration. 
 
We were also able to increase the flow of the water supply coming 
into the new facility, which reduces set-up time for specific 
tank-based tests and boosts our total testing capacity across 
the board. Water supply alone cut prep time by as much as 40 
percent in some cases. We also added more test equipment and 
upgraded our bench designs, enabling the execution of multiple 
different tests on the same rig simultaneously and expanding 
the diversity and adaptability of the equipment. The improved 
flexibility will help with unpredictable 
surges in demand for extra testing. It is 
also paramount in terms of future-proof-
ing, considering the ever-accelerating 
rate of technological development. 
 
As you can tell, I am excited about the 
new laboratory and the opportunity it 
brings. But I am most excited for the level 
of service we can now deliver to our Gold 
Seal clients. I am humbled by the extra 
hours and commitment from staff, as well 
as the priceless volunteer investment and 
donations from our clients and members 
who desire to push the drinking water 
treatment industry forward.  There will be 
even greater confidence in their products 
as they undergo the most thorough and 
reliable testing possible in this new and 
high-tech advanced laboratory.   
 

WQA's Lab Ushers in New Era of  
Product Testing and Certification
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The waiting is over. The Gold Seal laboratory at the Water Quality 
Association's new headquarters in Lisle, IL, is open for business 
and ready to serve our global clients. Already, it is delivering 
enhancements that advance the interests of our partners, 
clients and the industry at large. 
 
With the decision to expand the WQA lab and offices into a new 
location, there was a great deal to consider. What could be done 
to improve efficiencies for the laboratory, its staff and the 
broader product certification team? What other solutions could 
we offer our global partners, clients and the industry as a 
whole? How could a space be developed to offer training and 
research and development services, while continuing our core 
platforms of testing and certifying water treatment systems, 
components and chemicals? 
 
We also asked, "How could we adapt to aid the betterment of 
the global industry by helping its members of all sizes, from 
smaller firms that may not have their own laboratory or need 
our assistance to evaluate their confidential products still in 
development, to larger corporations with diverse families of products 
with complex timelines, very different markets served, and in 
multiple categories of drinking water treatment? What design and 
planning would prepare WQA, not just to meet current needs 
but to prepare for the future in a sector whose business continually 
pushes the envelope in technology from every angle? 
 

The results are stunning. The new space is an expansive testing 
facility that maximizes efficiency, expands on throughput, provides 
leaps ahead in flexibility and agility of testing, and looks to the 
future for ever-diversifying needs of our Gold Seal and Sustain-
ability Seal clients, all with a clear focus on client confidentiality. 
After spending well over a year answering these questions and 
fine-tuning many other enhancements, we then got to work 
with architects, engineers and lean process experts to turn our 
ideas into reality. The changes genuinely are monumental, a 
significant juncture for the WQA and one we genuinely would 
not have achieved without the incredible support of our 
members and staff. 
 
I really cannot even do justice to it in these brief paragraphs. You 
have to see it to fully appreciate the great leap into the future 
that this new lab will offer not only our Gold Seal clients but 
also the industry as a whole. The most apparent change for us 
is space,  moving from 6,000 square feet in the old facility to 
nearly 16,000 square feet of room for the laboratory alone. And 
space is not the only benefit. We put considerable effort into 
re-examining all our workflows and processes to make them 
as lean and efficient as possible. For example, we created maps 
of the overlapping paths that a staff member would take to 
move from one step to the next for each of our certification 
tests, from adjusting pressure to checking hardness levels 
and so on.  
 

Feature By Zachary D. Gleason
 
About the author 
 
S Zachary Gleason, WQA Lab Direc-
tor, joined the organization in 2019, 
coming from the manufacturing 
and technology development sector 
where he oversaw contract and 
grant-based efforts as well as field 
testing, internal quality assurance, 
development experimentation and 
third-party verification/certification. He brings more than 15 years 
of experience in water, sanitation and hygiene and 10 years of 
laboratory oversight experience along with hands-on knowledge of 
more than 85 different water treatment technologies and counting. 
 
 
About the organization 
 
S WQA is a not-for-profit trade association representing the 
residential, commercial, and industrial water treatment industry. 
WQA’s education and professional certification programs have 
been providing industry-standardized training and credentialing 
since 1977. The WQA Gold Seal certification program has been 
certifying products that contribute to the safe consumption of 
water since 1959. The WQA Gold Seal program is accredited by the 
American National Standards Institute (ANSI) and the Standards 
Council of Canada (SCC). WQA publishes a consumer-friendly 
website, BetterWaterToday.org. 

The changes genuinely are 
 monumental, a significant  
juncture for the WQA and one  
we genuinely would not have 
achieved without the incredible 
support of our members and staff.



PFAS—What Do You Need to Know 
About Testing?
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Per- and polyfluoroalkyl substances (referred to as PFAS or 
forever chemicals) are the latest emerging contaminants being 
found in drinking water across the United States as well as 
throughout the world. There are over 4,500 of these chemicals 
that have been identified and are being used in hundreds of 
products all over the planet. While these chemicals are not new 
and have been in use since the 1940s, their prevalence in our 
drinking water first came to light after the third Unregulated 
Contaminant Monitoring Rule (UCMR). This rule required 
monitoring of six perfluorinated compounds from 2013-2016 in 
public water supplies, to determine the level of occurrence for 
possible future regulation. With the advancement of testing 
methods and increased monitoring across the country, signifi-
cant contamination has been uncovered.  
 
Testing methods 
US EPA Method 537, first released in 2009, was designed to test 
for perfluorinated alkyl acids, which are carbon chains that are 
fully fluorinated. This method was utilized in the UCRM3 for the 
detection of six compounds named in the rule. Additionally, this 
method could also detect another eight compounds that were 
not included in this rule. Under the UCMR3, the minimum reporting 
levels for these compounds was in the parts per billion ranges 
(0.01–0.06 µg/L). At that time, there were much higher detection 
levels than what current testing methods can now accomplish.  
 
US EPA Method 537.1 (released in 2018) is able to detect both 
perfluorinated and polyfluorinated alkyl substances, including 
a total of 18 PFAS compounds. Polyfluorinated compounds are 
carbon chains that have at least one carbon atom that is not 
fully fluorinated. This method allows for detection levels in the 
range of 0.5–6.5 ng/L (part per trillion), so detection levels are 
much lower, with a majority of labs reporting down to two ng/L 
(ppt). The latest method introduced is US EPA Method 533, 
released in 2019, which covers a total of 25 PFAS contaminants. 

This newer method focuses on shorter chain PFAS, those that 
have chain lengths of four to 12 carbon atoms (see Table 1). All 
these methods utilize liquid chromatography with tandem 
mass spectrometry (LC/MS/MS), an analytical instrument that 
uses liquid chromatography to separate individual compounds 
and the mass spectrometers to accurately measure complex 
mixtures for individual compounds based upon molecular 
weight (see Image 1).  
 

 
 
There are a couple of notable differences between the methods. 
First, not all the compounds covered in US EPA 537 are included in 
US EPA Method 533, so both methods may be needed, depending 
on the PFAS compounds. The biggest difference is the extraction 
process: US EPA 537 and 537.1 employ a polystyrene divinyl benzene 
(SDVB) solid-phase extraction (SPE) cartridge while US EPA 533 
uses weak anion exchange (WAX) SPE cartridge. Another major 
difference is that US EPA 533 uses extracted internal standards 
as part of isotopic dilution quantification, while US EPA 537 
methods do not. The use of isotopic dilutions reduces matrix in-

Feature By Marianne Metzger
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terferences and reduces overall uncertainty that is associated 
with PFAS analysis. Other differences include the preservative 
used and the holding times. In US EPA 537, trizma is used, while 
ammonium acetate is used to preserve 533 samples. Holding 
time for US EPA 533 allows for 28 days to extraction and another 
28 day to run after extraction, while US EPA 537 has a holding 
time of 14 days to extraction with 28 days to analyze.  
 
Sample collection 
With the prevalence of these contaminants in the products that 
are used in our everyday lives, sample collection is more difficult 
that just filling up a sample container. It’s possible to inadver-
tently contaminate a sample simply by what the sample collec-
tor is wearing. It’s also important to note that due to these 
chemicals being measured at such trace levels (typically in the 
part per trillion range) it doesn’t take much to skew results.  
 
Pre-planning sample site 
Before collecting samples, it’s important to do some pre-planning 
to help ensure the samples accurately reflect actual levels of 
contamination. If possible, visit the site prior to the sample collec-
tion to determine if there are any potential sources of PFAS in 
close proximity to the sampling point. When visiting the site be 
on the lookout for PFAS-containing products/materials, such as 
a deck that may be treated for water resistance or Teflon pans 
in a kitchen, cosmetic products in a bathroom. If possible, have 
any PFAS-containing materials removed from the sampling 
area prior to collection to reduce possible cross-contamination. 
If there are significant sources of PFAS in the area that cannot 
be easily removed (such as stain-treated carpet, furniture or decks), 
consider using a field reagent blank to determine if these sources 
are contributing to what is detected in the water sample, if anything. 
 
Pre-planning—sampler 
For those collecting the sample, there are also many things to 
consider to properly plan. Specifically, the use of products that 
may contain PFAS compounds: things like lotions, dental floss, 
cosmetics and certain clothing and footwear, should be 
avoided. First, let’s tackle clothing. Any clothes that are stain-
resistant or water-resistant are obvious sources of PFAS but 
consider any clothing that has been washed using a fabric softener, 
which also may be a source of PFAS. It’s recommended that 
clothing intended to wear for sampling be washed without fabric 
softener, perhaps even washed a couple times to fully remove 
any remaining contaminants. Carefully consider the footwear to 
be worn, as many are treated to be waterproof and may contain 
PFAS.  
 
 If samples are to be collected outdoors, take care in selecting 
any sunscreens or insect repellents, as these often contain PFAS 
chemicals. It is strongly suggested one use something that is 
all natural or organic. Finally, these samples should be shipped 
cold; some blue ice or ice packs may contain PFAS, so it’s best 
to avoid using these when collecting samples. If possible, use a 
source of wet ice that is known to be PFAS-free. It can be diffi-
cult to determine if ice is PFAS-free, so use Ziploc® bags for sample 
bottles to prevent any possible cross-contamination that could 
occur. Additionally, when preparing for sampling, do not bring 
any Teflon tubing or tape that may be used for other field sam-
pling, as well as any notebooks, Sharpie pens, plastic clipboards 
or binders or any food or drink, except water or hydration drinks. 
 

Field reagent blanks 
Field reagent blanks (FRB) are intended to take into account 
sample handling and the environment surrounding the sampling 
area that may contribute to cross-contamination of water 
samples. For FRB samples, two bottles are sent, one an empty 
sample bottle (preserved as it would be for a regular water sample) 
and the second bottle filled with lab-grade water that is known 
to be PFAS-free. Once the sample is collected, prepare the FRB. 
Take the filled bottle of reagent-grade water and pour into one 
of the sample bottles; some labs will already have the empty 
bottle labeled as a field reagent blank, but if it’s not, it should be 
labeled as such. These samples should always be collected and 
only analyzed when there is a detection of PFAS in the actual 
sample. Keep in mind that many labs will typically charge these 
as a separate sample, thus doubling the cost of analysis. These 
samples are, however, very helpful in determining accurate results. 
 
Sample collection 
Once all the planning is done, collect the sample. Before collecting 
the sample, wash hands thoroughly with soap and water and 
put on a new pair of nitrile gloves. If collecting multiple samples, 
wear a fresh pair of gloves for every sample. If collecting other 
samples at the same time, collect the PFAS sample first and 
keep samples separate, as some sample containers may contain 
Teflon. Remove the aerator from the faucet (if present) and let 
the water run for one to three minutes, until the temperature 
stabilizes. Use only bottles provided by the laboratory, as they 
are clean and preserved with trizma, as written in the testing 
method. When filling the sample bottle, take care not to touch 
the top of the bottle to the faucet, which may have Teflon tape 
or thread paste. It is also important to not set the bottle cap 
down when filling the bottle; once the sample bottle is filled, cap 
securely and agitate the bottle to help dissolve the preservative. 
If using ice that is of unknown quality, place sample bottle in 
zipper bag to protect from potential cross-contamination; using 
two bags will add extra protection.  
 
If shipping samples, consider chilling the sample before shipping, 
as samples need to arrive at the laboratory at 10°C or less; depend-
ing on the season and sample location, chilling samples may be 
required. When shipping samples to a laboratory, plan ahead and 
check with whatever carrier is to be used so the sample gets 
shipped overnight the same day the sample is collected. It is best 
to ship the samples later in the day, keeping them cool before 
shipping. Make sure to not meet the cutoff for the same-day over-
night shipping, as it can vary based upon the carrier and location. 
 
Conclusion 
PFAS testing continues to increase as more contamination 
sources are uncovered from manufacturing plants, military bases, 
airports and landfills. In addition to being found in municipal 
water supplies, PFAS is also being found in private wells, wreaking 
havoc on homeowners. In some instances, homeowners are 
being supplied bottled water while seeking a more permanent 
solution. In other areas, they are installing POU treatment 
equipment, like under-the-counter RO systems. In some cases, 
polluters are paying for systems while in others, it has largely 
been left up to the homeowner to seek treatment to protect 
themselves from contaminated drinking water. There are several 
variables when testing for PFAS, so understanding the testing 
is the first step.  
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Other systems use the property that light incident on a surface 
at a very shallow angle is almost completely reflected. These 
systems have the lamps at one or both ends of a long flow tube, 
so that most of the UV light that does reach the flow tube surface 
is reflected back into the water. Introducing the light efficiently 
into the long flow tube from its end is one of the challenges 
limiting the efficiency of this chamber design . 
 
Optimized reflective chamber design 
A design has been developed which overcomes the issues 
mentioned with the earlier reflective chamber designs discussed 
above. This design uses a double quartz configuration. The inner 
quartz lamp sleeve isolates the lamp from the water, as is done in 
most UV systems. A larger outer quartz flow tube is then utilized 
to create the outer containment of the flow. The reflective material 
is then positioned outside of the quartz flow tube. Figure 1 shows 
a cutaway of the design to help visualize the concept.  
 

 

 
 

Figure 1. Highly efficient reflective chamber 
 
In this design, the lamp introduces essentially all of its UV directly 
into the flow tube and the reflector returns the photons to the 
water flow with only a small fraction of the UV escaping or residing 
outside the water flow volume at any given time. The UV stays 
in the water volume until it is absorbed by the target DNA or 
TOC molecule, rather than get lost (absorbed) by the chamber 
wall, or residing in a volume outside the water flow. This ensures 
that the light coming from the same low-pressure lamps is used 
more efficiently in this chamber than in the conventional or 
other reflective chambers. 
 
There are two key requirements that are necessary for this design 
to achieve the significant improvement in performance that it 
can provide. These requirements must be met simultaneously 
– satisfying only one or the other will not provide the improved 
performance. The first requirement is that the reflective material 
needs to be at least 80-percent reflective to the UV light. The 
second critical requirement is that the reflective material must 
enclose at least 80 percent of the treatment zone (80-percent 
coverage). Tests and simulations have shown that chambers which 
don’t meet these two requirements do not provide a significant 
improvement in performance.  
  
The chart in Figure 2 shows the strong increase in UV intensity 
relative to that in a conventional stainless steel chamber when 
both requirements are met. There are modest increases in 
performance over the baseline stainless steel chamber when 

the reflectance is above 80 percent and the coverage is below 
80 percent, and also when the coverage is above 80 percent and 
the reflectance is below 80 percent, but the really significant 
increase only occurs when both the reflectance and the coverage 
are above 80 percent.  
 

 

 
 

Figure 2. Relative performance of UV chambers as a function 
of reflectance and coverage  
 
Independent research published by the University of Arizona [1] 
has confirmed this effect both theoretically and experimentally. 
An earlier paper from the Chinese Academy of Sciences and the 
University of Alberta [2] also indicates improvement with higher 
reflectivity, although this paper does not have enough information 
to determine the percent coverage.  
 
Benefits 
The reflective technology provides three main benefits to the end 
user: smaller size, fewer bulbs and lower energy consumption. 
These advantages in turn lead to additional, practical benefits 
to the operator.  
 
Smaller size. As a general rule of thumb, a reflective UV chamber 
will be a third or less the size of a conventional UV chamber. The 
figure below compares a 50-gpm (189.2 L/m) conventional 
chamber to a 500-gpm (1,892.7 L/m reflective chamber.  
  

 
 Figure 3. 500-gpm reflective chamber (front) versus 50-gpm  
conventional chamber 
 
Since the units are smaller, when designing skids that incorporate 
UV, the overall skid design is often smaller. In addition, the units 
can be mounted vertically to further reduce the footprint. Finally, 
due to the shorter nature of the equipment, the amount of free 
space necessary for the replacement of lamps and sleeves is less. 
 

Reflective Technology Provides  
Advancement in UV Technology 
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Introduction 
Ultraviolet light has been used to treat water for decades. Initially, 
UV was used in drinking water applications, but in the past few 
decades its use has expanded to other municipal applications 
including wastewater, water reuse and ground water remediation. 
In addition, UV has become a standard part of the treatment train 
for ultrapure water applications and is expanding rapidly into 
many new uses, including cooling towers and onsite water reuse. 
The mechanism by which UV disinfects is when the UV photons 
cause the DNA in the cell nucleus to crosslink. This prevents the 
cell from reproducing and causing infections. DNA absorbs UV in 
the 240 to 280 nm range to produce this crosslinking, with the 
absorption peak being at 264 nm. 
 
UV technologies 
The term pressure used to describe the UV systems below refers 
to the style of mercury lamp used in the UV system and the 
pressure of the gas inside the lamp, not the pressure of the 
water being treated. Medium-pressure lamps have a continuous 
output spectrum ranging from 200 to 400 nm, with the spectrum 
being unique to each manufacturer. Low-pressure lamps produce 
two narrow UV output lines, one at 185nm and one at 254 nm. The 
185 nm line produces ozone in air and is filtered out for many 
applications by selecting the proper quartz used to make the lamp. 
 
Medium pressure. Medium-pressure systems have been used 
primarily for water disinfection for many years. These systems 
typically have a stainless steel chamber that fits in-line with the 
plumbing and has the lamp located perpendicular to the flow. 
This makes for a compact system which can be retrofitted to 
existing plumbing. The controls and ballast are typically housed 
in a cabinet nearby. The technology does, however, have some 
drawbacks when compared with low-pressure units. Medium-

pressure systems use more energy, have a shorter lamp life and 
operate at a much higher lamp surface temperature (up to 
1,600°C/2,912°F ) than a comparable low-pressure system.  
 
Low pressure – conventional. The most recognizable UV systems 
in use today are systems that utilize low-pressure mercury 
lamps. These units are typically constructed in a stainless steel 
pressure vessel with the lamps installed parallel to the water 
flow. Chamber diameter, the number of lamps and the lamp 
length determine the capacity of the equipment. With minor 
improvements, this design has been in place for over 50 years. 
A major drawback to this design (as well as the medium pressure 
systems discussed above) is the fact that stainless steel absorbs 
about 80 percent of the UV light that impinges on its surface. This 
greatly increases the number of lamps and energy consumption 
required to achieve the desired level of UV treatment, which has 
added to the market perception that UV treatment carries a 
high operating cost.  
 
Earlier attempts to reduce operating costs. There have been a 
number of attempts to improve the performance of UV systems 
by replacing the stainless steel-walled chambers with designs 
that overcome the inherent lossy (dissipation of electrical energy) 
nature of conventional chambers. A number of designs use an 
external reflector made of aluminum. Aluminum has a much 
higher level of reflectivity of UV (generally 80 to 90 percent or 
more) than stainless steel. In one such design, the flow tube is 
in the center, with lamps and parabolic reflectors surrounding 
the flow. This design provides an improved reflection of the UV, 
however, most of the UV is outside the flow of water, limiting 
the overall efficiency. Another drawback is that the systems can 
get quite large for higher flows. 
 

Feature By George Diefenthal and J. R. Cooper, PhD 
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needed to achieve the dose will not be reduced. Since the re-
flective system is using the light produced by the bulbs more 
efficiently, it takes less energy to achieve the required dose, 
which has been validated to US EPA’s ETV program by NSF and 
to California Title 22 requirements by independent contractors. 
 
Conclusion 
Designers and operators now have a new option to consider 
when incorporating UV systems into their treatment trains. Reflec-
tive UV systems have proven to be effective and highly efficient 
in providing the required treatment dose.  
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in 1986. Since then, he has engineered and 
produced numerous innovative products, 
including the NeoTech Aqua Solutions line 
of UV equipment. 
 
About the company 
 
NeoTech Aqua Solutions manufactures UV 
systems with a patented reflective technology. 
These systems have been in the market for over 
10 years and proven themselves in a number 
of industries, including life sciences, micro-
electronics, food and beverage, recreational 
water and cooling towers. 

Feature By George Diefenthal and J. R. Cooper, PhD 

Fewer bulbs. A reflective chamber typically operates with 80-
percent fewer bulbs, although this will vary depending on the 
application. This benefit directly addresses the operating cost 
issue associated with market expectations. Not only are the direct 
costs for bulbs, lamps, O-rings and ballasts reduced, but the soft 
expenses related to service labor are also reduced. 
 
Lower energy. A typical reflective chamber will utilize 75-per-
cent less energy than a conventional UV system. Fewer bulbs 
does not necessarily mean lower energy. Bulb count can be re-
duced by making the system longer, but the amount of energy 
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Figure 1. Haitz’s Law of LED cost versus power relationship 
over time. (Courtesy of WikiCommons) 
  

       
 

Figure 2: (Left) Generic UV-C LED profile    
Figure 3. (Right) Conventional Mercury Vapor Lamp (Courtesy 
of Fresh-Aire UV)  
 

At their core, UV disinfection systems are based on two principles 
– the efficiency of the UV lamp and the efficiency of the reactor 
design. Typically, conventional UV lamps are more efficient, pro-
ducing more UV light than heat when compared to UV-C LED 
light sources. The opposite is true with conventional mercury 
lamp reactor design, as the cylindrical design is typically less 
efficient than modern UV-C LED reactors, which can be custom-
designed based on the flexibility of the LEDs. In addition to the cost 
versus output improvements noted above, UV-C LED reactor and 
UV output eff iciency are both benefitting from continuous 
improvement at a rapid pace, accelerating the penetration of LED 
technology into higher-flow applications. A particular advantage 
offered by UV-C LED technology is the ability to tailor UV wave-
lengths for specific, targeted applications due to not being con-
strained by the 254nm output of low-pressure mercury vapor lamps. 
 
While conventional mercury-lamp-based UV disinfection systems 
will continue to dominate some sectors of the market, more 
especially high-flow commercial and industrial applications, 
there are additional factors (such as cost of ownership and 
long-term maintenance requirements) that will drive the adoption 
of UV-C LED devices in a growing number of applications. Due 
to the unique properties of UV-C LEDs, fouling is much less of a 
concern as heat discharge is managed at the back of the system 
using heat sink technology rather than the quartz lamp/sleeve/ 
water interface, where fouling and consequent reduced UV 
transmission can occur in water containing hardness minerals. 
In conventional systems, instant -on LED technology allows for 

Reviewing UV Water Disinfection 
Technologies: How UV LEDs Affect  
the POE Market 
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Water contamination events such as what occurred in Flint, MI 
naturally elevate concerns about the health effects of contami-
nated drinking water. It is fair to say that the current pandemic 
has also brought a whole new meaning to transmissible disease 
anxiety. It is therefore timely to review some aspects of potable 
water disinfection, specifically the application of ultraviolet 
technologies to the disinfection of water. 
 
A brief history of UV disinfection 
It is perhaps surprising that UV light has been recognized as an 
effective water treatment technology for more than 200 years 
and that ultraviolet germicidal irradiation (UVGI) was first used 
as a disinfection technique more than 100 years ago. Since then, 
UV has become firmly established in water treatment plants 
globally and in recent decades has become increasingly popular 
for residential (whole-house, POE) applications, where the use 
of chemical disinfection is both impractical and undesirable. 
Removing the need to transport, store and handle hazardous 
chemicals together with the elimination of DBPs has helped 
to drive the adoption of UV as a primary disinfection method 
although the lack of a disinfection residual still needs to be 
considered where a pipework distribution system is involved. 
The introduction of high-output, low-pressure mercury lamps 
with a specific spectral output of 253.7 nanometers (nm) wave-
length allowed for smaller scale (e.g., residential) applications to 
become a highly practical proposition. 
 
It could be said that the particular wavelength emitted from 
low pressure (UV) mercury lamps is a happy accident, given that 
it is very close to the peak germicidal wavelength for the inacti-
vation of pathogens in the range of 262 – 265 nm. More recently, a 
very significant technology advance has been the development 
and introduction of UV-C LEDs, which offer several advantages 
including the absence of mercury and instant-on (no warm up 
period required) technology, allowing for intermittent rather 
than 24/7 power application. In 2012, UV-C LEDs made their first 

appearance into the commercial water disinfection system 
market. The initial systems were smaller than conventional 
mercury vapor systems; however, they typically had lower flow-
rates and cost several thousands of dollars. Since then, UV-C 
LEDs have primarily grown in POU applications with systems 
becoming more compact, making them easily integrated or 
retro-fitted into existing products. As the design of UV-C LED 
systems improved, they have finally become competitive in 
the POE UV disinfection market. The improvements of these 
systems were most noticeable in their robustness, reactor effi-
ciency and cost of ownership when compared to conventional 
mercury systems. 
 
Technology comparisons 
Mercury vapor lamps in various iterations (medium- and low-
pressure) have been at the core of UV disinfection for several 
decades. Although the use of LEDs in the mass visible light market 
have become commonplace during the last decade, their use 
in the disinfection arena was initially restricted to specialized 
niche applications due to relatively high cost and limited UV 
output efficiency. In recent years, great strides have been made 
in refining UV-C LED technology to the point where the cost-
benefit analysis has become more favorable, f irstly in POU 
applications (e.g., water dispensing) and, most recently, in POE 
applications. The early negative aspects of material toxicity, heat 
management, and cost have been addressed. All materials used 
are now reduction of hazardous substances (RoHS)-compliant, 
integrated heat sinks handle thermal management effectively and 
continuously improving cost versus output is well demonstrated 
by the graphical representation of Haitz’s Law (see Figure 1). 
Haitz’s law is the observed and forecasted improvement of LEDs 
over the years. This law has found that every decade, the cost falls 
by a factor of 10 and the amount of light generated increases by 
a factor of 20. This evolution is taking place at the same time 
that pressure to eliminate the use and subsequent disposal of 
mercury is increasing. 
 

Feature By Philip Jones and Mitchel Hansen 



32   |  Water Conditioning & Purification                                                                                                                                                             MAY 2021

powering the LEDs only when water is flowing, thereby elimi-
nating the heat build-up that results in fouling during stagnant 
(no flow) conditions often found in systems using permanently 
powered mercury lamps. Elimination of the familiar hot water 
shot associated with conventional systems not equipped with a 
temperature management dump valve is an added benefit. The 
instant on/off properties of LEDs and consequent ability to be 
powered only when needed drastically reduces lamp replacement 
intervals when compared with conventional mercury lamps. 
Based on average household water demand of 2-3 hours per day, 

the replacement interval for LEDs is typically five years, compared 
to annual replacement of mercury lamps. The on demand advan-
tage, together with flow regulated power demand, means that 
the long-term electrical energy requirement is substantially 
lower for UV-C LED systems. 
 
LEDS coming online 
UV-C LED systems have been part of several case studies, including 
university pilot studies, National Science Foundation (NSF) grants 
and recently a Cooperative Research and Development Agreement 

(CRADA) between the US EPA, Washington 
University and a major UV manufacturer. 
These case studies, dating back to 2012, offer 
a reliability and longevity indicator that is 
often desired in something as important as 
potable water treatment. The primary goal 
of the US EPA CRADA agreement was to test 
and validate a water treatment system in-
corporating UV-C LED disinfection technology. 
The device targeted higher flowrates and more 
challenging water qualities than addressed 
with currently available UV-C LED commercial 
systems. The CRADA showed efficacy of the 
world’s first commercially available UV-C 
LED POE treatment system. 
 
Growth of UV LED systems in 
the market 
The increasing demands and need for sus-
tainable solutions to health and quality of 
life related issues should guarantee an increas-
ingly important place for UV-C LED technology 
in the realm of improved water treatment 
methodologies. Continuous improvement in 
performance and cost reduction is already 
allowing this to happen and will only increase 
market penetration in the future.  
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differential pressure. No backwash cross flow or booster pumps 
are required.  
 
It is a common misconception that businesses can satisfy their 
total filtration needs with a single piece of equipment. The truth 
is that most industrial water applications require a complex set of 
filtration steps to achieve the desired result, whether that result 
is total BOD reduction, TSS removal, clarification or simply nozzle 
protection. The array of filtration solutions starts with primary filters, 
such as a rotary drum. These are effective in removal of large 
solids, but problems can arise when a large number of finer 
particles pass through the drum filter and into a secondary 
filter, such as a dissolved air flotation (DAF) or clarifier system. 
To ensure continuous flow, manufacturers must typically invest 
in costly precautionary measures to prevent the system from 
being affected by an overload of solids.  
 
Initial solids isolation becomes a crucial step toward making 
sure downstream efforts are not overextended to compensate 
for high-solids loading that remains in the system. Traditional 
solutions include centrifuges (which are expensive pieces of 
machinery and often require constant maintenance) and bags, 
cartridges and media filters that result in equipment redundancy, 
large footprints, expensive human resources and an unfavorable 
environmental impact. 
 
Until recently, automatic self-cleaning filters had proven unable 
to handle high-solids loading or fats, oils and greases for an 
extended period of time without blinding off. New technology, 
however, such as the self-cleaning filter, solves this problem by 
immediately isolating high solids in a concentration chamber, 
which allows flowrates to be maintained throughout the filtra-
tion process.  
 
A case in point is a raisin manufacturing company in the Central 
Valley of California that dehydrates and packages its product, in 
turn creating a high-solids wastewater stream that can’t be 
reused. The company was using a treatment system for its 
wastewater sump, which included a shaker bed and drum 
screen, before discharging the water to the local treatment plant. 
The company had tried solutions ranging from filter screens to 
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In the California Central Valley, for example, producers as well as 
processors struggle with high solids loading in both their process 
and wastewater applications. Both regulation and standard 
process procedures require high solids removal from their 
process streams. Rotary screens can fail to meet regulation 
standards as well as remove the required number of solids to 
avoid fouling downstream equipment. Filtration solutions, such as 
advanced automatic self-cleaning filters, can help both producers 
and processors bridge this gap in the process line. 
 
As wastewater becomes more challenging, regulations are 
becoming more stringent. In January, for example, California’s 
State Water Resources Control Board approved an order to set 
up guidelines for wastewater processing at most of the state’s 
more than 3,600 bonded wineries, promising to bring at least 
1,500 of those wineries into a regulatory framework for waste-
water disposal for the first time. This development is expected 
to increase compliance costs for wineries. As a result, wineries 
must look to a new solution to reduce TSS and BOD. And the new 
requirements raise questions about potential impacts on wineries 
in other regions, as well as on smaller companies engaged in related 
industries, such as microbreweries and small batch distilleries, 
juice producers and so forth.  
 
Managing wastewater 
Management of high levels of solids in wastewater is an ongoing 
challenge for many producers, who are increasingly putting in 
place water reuse and recycling programs. Treatment of waste-
waters can be challenging given that wastewater is generated 
by all areas of processing. In wastewater management, dewater-
ing is important and the system must also be able to filter out 
impurities to meet regulatory standards. Concentrating solids in 
the wastewater stream also benefits industrial users by lowering 
disposal and regulatory fees. Producers may consider the process 
to be more separation than filtration. Recovered solids are not 
necessarily waste product; in some cases, they may become a 
nutrient-rich byproduct that can be sold to create an ancillary 
revenue stream.  
 

For example, one manufacturer’s automatic self-cleaning filter 
is engineered for medium-to-high-flow, high-pressure, high-
temperature applications and liquid/solids separation. It is 
designed to remove ultra-high and variable TSS (15,000 mg/L) 
from water and wastewater streams. Each filter contains a motor-
driven, spiral-shaped brush that continuously cleans collected 
debris from inside the filter element. Solids collect at the bottom 
of the filter housing, to be expelled through an automatic purge 
valve or a continuous concentrate stream. This system does not 
require high pressures to operate and performs at very low 

Leveraging the Potential of 
Advanced Filtration and Separation
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A staple of water and wastewater treatment systems, filtration 
has long been a tool to help improve the quality of water. Ancient 
texts outline practices for purifying water for drinking, including 
filtering it through sand and course gravel, primarily to improve 
its taste. Over the centuries, sand filtration became an important 
process and is one of the many filtration techniques still used 
today. The Greek doctor Hippocrates (c. 460 – c. 370 BC) also 
played a role in advancing filtration technology. He is credited 
for inventing a crude bag filter (also known as the Hippocratic 
sleeve) to purify water used for his patients. Of course, bag filters 
are also being used as part of some water treatment systems, 
albeit in a much more advanced form. 
 
Today, filtration is used not only for drinking water but also by 
industry to remove and concentrate suspended solids and other 
contaminants from the water or wastewater stream. As pointed 
out by the American Filtration & Separations Society, filtration 
plays a key role in industries that touch all aspects of our lives: 
“Modern industries that are made possible, at least in part, by 
filtration and separation technology include: automotive, aero-
space, chemicals, pharmaceuticals and diagnostics, medical de-
vices, consumer electronics, food and beverage, pulp and paper, 
oil and gas, power generation in both public utility and battery 
scale processes, and environmental technologies that provide 
clean air, pure drinking water and wastewater treatment.” 
 
Modern filters help address industries’ need for new and better 
solutions for wastewater disposal, water reuse and recycling, as 
well as recovery of valuable product from non-hazardous waste-
water streams. They also play an important role in treating water 
for manufacturing processes and protecting industrial and 

commercial equipment by removing contaminants that could 
damage or cause it to malfunction. Commercial enterprises, from 
hotels to restaurants, also use filtration for a variety of applications.  
 
Water and the food and beverage industry 
An example is the food and beverage industry, one of the 
largest industrial and commercial users of water in the world. It 
is also an industry where advanced filtration and separation 
technology plays a critical role across its operations. According 
to GWI WaterData, the global volumetric demand for the food 
and beverage industry was 84.80 billion cubic meters of water 
in 2019; this number is expected to increase to 91.70 billion cubic 
meters in 2025. As a result, the food and beverage industry is 
faced with discharging large volumes of wastewater that typically 
require pretreatment for reuse or to ensure compliance with 
industrial discharge regulations. Discharge limits for food and 
beverage companies may typically apply to pH, fat-oil-grease 
(FOG), TSS, BOD, TDS and COD.  
 
Advanced filtration in action 
Companies in many industries require filtration solutions for their 
process water as well as their wastewater. Many considerations 
come into play when selecting the optimal filtration system. On 
the process water side, criteria include the impact on business 
efficiencies in production time, transportation, labor costs and 
product loss. In the food and beverage industry, for example, 
the filtration system must also be evaluated for its ability to protect 
the flavor of the product. In some cases, filtration systems may 
also be used to remove solids from those products. Until now, 
this was widely achieved by utilizing such equipment as bags, 
cartridges and centrifuges. 
 

Feature By Gerard J. Lynch, PE

Management of high levels of solids in wastewater  
is an ongoing challenge for many producers,  
who are increasingly putting in place water reuse  
and recycling programs. Treatment of wastewaters  
can be challenging given that wastewater is generated 
by all areas of processing.
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a reverse osmosis (RO) system. Traditional automatic f ilters 
had plugged up and MF/UF/RO systems were too expensive to 
operate. Marginal improvements came with the implementation 
of a food processing shaker bed with a five-mm mesh to remove 
the coarse solids, followed by a rotary drum screen with a 250-
micron mesh to remove finer solids. The drum screen, however, 
failed to provide the necessary TSS reductions. 
 
A filter manufacturer assessed the situation and recommended 
installing its 25-micron automatic self-cleaning filter to follow the 
drum screen. Combined with a simple dewatering sack, the 
filter concentrated solids up to five percent by weight and can 
produce dewatered solids for fertilizer or landfill. In the first month 
of the filter’s operation, TSS levels dropped by 61 percent and 
BOD by 48 percent from the previous five months of operation. 
 
What’s next in filtration? 
The simple answer is that there is no silver bullet for water recov-
ery and waste reduction. The answer lies in integrated solutions 
that incorporate advanced high-solids filtration and separation 
technology within a holistic framework. For example, small farms 
are faced with the challenge of reducing waste. One company has 
been working with dairy farms to treat wastewater streams and sep-
arate digestate that can then be resold as fertilizer. And as sustainable 
farming and the use of vertical farming increases, many growers 
are finding the value of automatic self-cleaning filters that con-
centrate more and waste less. Further development will continue 
to advance filtration and separation technology for commercial 
and industrial players in all sectors. If Hippocrates could see us now, 
he would be proud of where his invention has taken us.  
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Feature By Gerard J. Lynch, PE
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Technologies include Dave Chase, the National Sales Manager 
and Mark Green, Manager of Dealer Development for PWT.  
 
Wirth has been in water treatment for 40 years. PWT needed a 
technical advisor for the industrial water division and who better 
than a Water Conditioning Master license holder in Minnesota 
and an experienced GM of water, as he is known to many today. 
The company established trust within a market used to dealing 
with larger key players and built a reputation for providing ex-
cellent customer service and expertise. Under the management 
and guidance of their experience professionals, PWT became 
known for its unparalleled access to advanced technologies to 
provide the best solutions for customers. 
 
Pargreen, founded as an industrial-based company, remains so 
today. The industrial side of business is distinguished as Pargreen 
Process Technologies (PPT), a source for mixers, pumps, valves 
and containers, with customers and relationships across the 
country and internationally. Its team of 25 people operates from 
satellite offices and headquarters in Addison, IL, as well as outside 
of Chicago, where they keep a healthy inventory of solutions 
stocked and ready to ship. The company also serves customers 
in industries such as metals manufacturing, micro-electronics, 
biofuels, steam generation and boiler feed water. 
 
PWT and PPT together are a hybrid company, working directly 
within the industry on the process side (with high-profile industrial 

clientele) while supporting the plumbing and dealer market on the 
distribution side. “There’s a big difference between a homeowner 
needing to do a load of laundry and industrial/pharmaceutical 
plants that cannot shut down, so we have to accommodate that 
and respond with solutions immediately for large scale customers,” 
Wirth said. It’s a different mindset on each side of the business 
but having all the support and technology from both ensure that 
anything in the small commercial and homeowner marketplace 
they encounter is something they have seen before and therefore, 
finding the best solution is painless. 
 
Knowledge and understanding of the technology within large 
systems is Pargreen’s forte. Staff likes to say they work from the 
top-down, from the higher level of technical experience and 
support in the industrial business down to the building and 
designing of systems for small commercial and residential 
marketplaces. In other words, they use their extensive knowledge 
of industrial water quality applications and apply it to their designs 
and builds of their residential product lines. “We’re not your 
traditional water treatment dealer. We are more of an industrial 
firm with a process side, but also have a water technology side, 
which supports distribution to water contractors,” Wirth said. 
 
Pargreen is a customer-focused sales and service organization 
that develops and delivers innovative filtration and separation 
solutions to its industrial process and pure water customers. The 
goal is to deliver operational excellence in all aspects of the business 

 

Pargreen Sales Engineering Corp. established its roots in 1966 when 
Mike Green and his business partner, Mike Opar, combined their 
last names to create the unique moniker for their new business. 
Both had history working in the print ink industry, supplying raw 
materials and process equipment. The new business venture was 
intended to provide the printing market with updated filtration and 
separation processes. Pargreen facilitated the revolutionization of 
how ink was filtered and transported, which ultimately eliminated 
waste and produced higher returns for printing manufacturers.  
 

The pair became a preferred vendor for high viscosity-style filtra-
tion needs, with filtration partners eventually asking them to 
expand into general industrial markets. While growing into the 
major provider of filtration technologies, Pargreen transitioned 
into the filtration of chemicals, veterinary medicine, food/beverage 
and pharmaceutical markets. (Today they offer filtration and 
separation equipment for course straining down to microfiltration, 
reverse osmosis and ultrafiltration.) 
 
In 2009, Pargreen Water Technologies (PWT) was born out of a 
need to support large RO systems, high-flow backwash filtration, 
ion exchange solutions, UV, etc. PWT used its industrial knowledge 
to expand by developing a line of water solutions for the light 
commercial and residential market. (Pargreen builds, supplies 
and supports the contractor systems through its network of 
water professionals and contractors.) To assist with this effort, 
ownership brought in new and imaginative leadership for the 
division, including experienced General Manager and industry 
professional Matthew Wirth. Pargreen is privately held and solely 
owned by Matthew Green.  Other key players at Pargreen Water 

“Not Your Traditional  
Water Treatment Dealer”
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“What we mean is having the right filtration in place reduces costs, 
opens new markets and increases the bottom line.” In the future, 
the company plans to continue developing water conserving 
solutions for problem and municipal water and look for ways to 
apply these technologies in industrial settings. It also expects 
to use these technological advancements to grow their residential 
side of the business. 
 
Despite the chaos of the pandemic, Pargreen has taken advantage 
of certain opportunities, such as learning new communication 
tools, trust building with new clients and resiliency. The company 
is extremely proud to have long-standing customers as well as 
experienced, expert field technicians who have been with them 
for decades. In fact, Pargreen’s water and process professionals are 
highly trained, with an average of 20-years of industry experience 
each. The company wants people on its team who have mechan-
ical aptitude and an understanding of the special needs of the 
industrial clientele and water system contractors. 
 
Pargreen principals foresee the increasing application of new 
technology to continue efforts in water conservation moving 
forward. They anticipate the increased awareness of these issues 
among the new generation of clients and will continue to learn 
and grow within the changing industry. 

to meet or exceed the expectations of customers. The business 
strives to maintain its core values of courage, integrity, respect, 
service excellence, leadership, accountability, empowerment, 
efficiency, innovation, passion and ownership, to prioritize eco-
friendly solutions that serve customers as well as the environment 
and the well-being of the planet. Pargreen is proud to offer the 
unique ability to bring expertise and innovation in commercial 

and industrial system design into the development of better 
products for the residential space.  
 
Wirth, a big advocate for water conservation and reducing negative 
impact on the environment, introduced fresh ideas for water 
conservation to PWT. “You can’t do water treatment without waste, 
but I’ve worked throughout my career to do as little harm as 
possible,” he said. “We use new technologies to develop systems 
that conserve water and impact the environment as little as 
possible.” Being a hybrid company provides the intelligence and 
education needed to make this successful. 
 
With the Industry’s need to reduce chloride discharge and conserve 
water, Pargreen developed efficiency technologies to address 
these challenges. The introduction of the EverGreen and AspenPro 
eco-friendly line of Pargreen’s residential water solutions in 
2020 addressed softening efficiency and iron filtration with a 
best-in-class solution for reduced backwash, with 75 percent 
less water to the drain. (EverGreen and AspenPro are a suite of 
the most sustainable water softening and filtration solutions on 
the market.) The company recently filed for a provisional patent 
on the filter design that is anticipated to be released soon. 
 
In the drive for more sustainable practices, Pargreen is always on 
the lookout for new, improving technology. “We tell customers 
that better technology can grow their business,” officials said. 
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Process filtration project

“You can’t do water treatment without waste, but I’ve 
worked throughout my career to do as little harm as 
possible,” he said. “We use new technologies to  
develop systems that conserve water and impact the 
environment as little as possible.”
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through a vote based on a ballot describing the proposed 
changes, the reasons for the changes and the technical rationale 
providing justification for the validity of the changes. This process 
can be iterative if some Joint Committee members offer sug-
gestions to improve the recommended changes, so it can take 
several months to complete. Once the process is complete, 
provided that consensus can be reached among the Joint 
Committee members that the changes are beneficial, a revised 
NSF/ANSI 55 including the changes will be published.  
 
Continuous improvement 
The NSF/ANSI DWTU Standards are based on the best available 
technical data, research information and testing and evaluation 
practices. As newer and better information and data become 
available, the Joint Committee reviews and evaluates the new 
information to assess potential updates to the standards to 
assure that they continue to be state of the art. This continuous 
improvement process results in new versions of standards 
being published nearly every year, sometimes containing 
multiple updates to improve them in several different aspects.  
 
Users of these standards, including manufacturers designing and 
producing treatment products to conform to them, regulators 
relying on them to help assure compliance and consumers 
purchasing products independently certif ied to them to be 
assured of product safety and performance, can rest assured 
that the best available science is being incorporated into their 
requirements.  
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Figure 1. Log-reduction requirements of the US EPA Guide Stan-
dard and protocol for testing microbiological water purifiers 
 

Organism                Log-Reduction Requirement 

Bacteria                                               6 

Virus                                                     4 

Cyst                                                       3 
  
Figure 2. NSF/ANSI 55 Current and proposed Q beta log-reduction 
requirements 
 

Class                        Current                      Proposed 

A                                    4.00                                3.50 

B                                     2.14                                2.00

 

Ultraviolet (UV) water treatment systems use UV energy to 
break bonds in the DNA of microorganisms, which prevents 
them from reproducing and causing infection. Over the years, 
a number of research studies have been conducted to establish 
the energy, or UV dose, required for UV disinfection to be effective 
on many waterborne pathogens, including bacteria, viruses and 
cysts. A concise summary of the relevant studies considered in 
setting the requirements can be found in the NSF/ANSI 55 Foreword. 
 
Based on the results obtained in these studies, it is generally 
agreed that almost all pathogenic microorganisms can be 
adequately disinfected with treated with UV dose of at least 40 
mJ/cm2 at 254 nm. Likewise, it has been established that UV 
dose of 16 mJ/cm2 at 254 nm is sufficient for control of non-
pathogenic nuisance bacteria. These UV dose requirements 
have been adopted into NSF/ANSI 55 for POU and POE UV systems 
for Class A and Class B disinfection, respectively. 
 
UV dosage versus log reductions 
Microbiological disinfection technologies are usually evaluated 
based on log reductions of microorganisms. As discussed in the 
Foreword, one of the major bases for log reductions has been 
the Guide Standard and Protocol for Testing Microbiological 
Water Purifiers, published by US EPA in 1987. This Guide Standard 
lays out log reductions for microbiological water purifiers utilizing 
various treatment technologies such as mechanical filtration 
and chemical disinfection, as described in Figure 1. 
 
UV systems, however, are often specified in terms of energy 
output, or UV dosage. For this reason, it was decided to develop 
the requirements of NSF/ANSI 55 in terms of UV dosage. So, the 
approach was to use the log reductions to UV dosage correla-
tions developed through the research studies cited in the 
Foreword to establish the UV dosage of 40 mJ/cm2 as being 
sufficient for disinfection and 16 mJ/cm2 as being sufficient for 
control of nuisance organisms. 
 
A new protocol 
The original NSF/ANSI 55 test protocol was established around 
low-pressure mercury UV emission, which has been the pre-
dominant technology for POU/POE UV disinfection for many years. 
Low-pressure mercury UV lamps emit radiation very specifically 
at 254 nm, which is very close to the ideal wavelength for dis-
infection. In recent years,  however, there has been significant 
development of alternate technologies that can emit at different 

wavelengths from 254 nm. Recognizing these new technological 
developments, in 2019 a new protocol was added to NSF/ANSI 
55 to evaluate UV systems emitting UV radiation at wavelengths 
other than 254 nm. 
 
To simplify the evaluation of these systems, this new protocol 
departed from the UV dosage approach and instead uses a direct 
log reduction of the Q beta microorganism used for testing. 
When this alternate protocol was developed, there was limited 
data correlating the log reduction of Q beta to UV dosage, but 
it was at that time determined that the data was sufficient to 
establish log-reduction requirements for the standard. At the 
October, 2020, meeting of the NSF Joint Committee on Drinking 
Water Treatment Units, however, additional data was reported 
and shared. This data included dose-response values establishing 
the relationship between UV dosage and log reduction of Q beta 
compiled from several labs over the past year using low-pressure 
systems. This data showed more variance than expected.  
 
The data also indicated that the log-reduction requirements for 
Class A and Class B qualification should be revisited. Accord-
ingly, a task group working under the auspices of the Joint 
Committee was formed. The task at hand was to confirm the 
appropriate log-reduction level for the Q beta organism based 
on correlation to dosage of at least 40 mJ/cm2 at 254 nm for 
Class A systems and 16 mJ/cm2 for Class B systems.   
 
Upon review of the extensive dose-response data from the 2015-
2020 time period that was shared, the task group determined 
that the original 4.00 log reduction (Class A) and 2.14 log reduction 
(Class B) requirements were too high and therefore overly con-
servative. The task group concluded that 3.5 log reduction of Q 
beta correlates to equal or greater than 40 mJ/cm2 dose with a 
95 percent statistical confidence level based on historical does-
response studies. Therefore, the task group recommended that the 
Q beta log-reduction requirement for Class A systems be revised 
to 3.50. The task group also recommended that the Class B Q 
beta log-reduction requirement be revised from 2.14 to 2.00. 
These recommended changes were developed into a proposal 
to revise the standard. This proposal is summarized in Figure 2. 
 
Next steps 
The next steps in the process are for the Joint Committee to 
consider the recommendations of the task group to revise 
NSF/ANSI 55 according to their recommendations. This is done 

Log-Reduction Requirements  
for LED UV Systems  
Under NSF/ANSI 55
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Genetic profiling 
New, high-throughput technologies in the molecular sciences 
paved the way for an explosion in genetic profiling and disease 
diagnostics. DNA testing has become a big business, where per-
sonal genomic profiles are used to trace family history, profile 
one’s ancestry and connect long-lost relatives. An emerging 
field of science, known as -omics research, uses complete ge-
netic or molecular profiles of people that can reveal historical 
information and predict future health outcomes.  
 
Most of us are familiar with heritable genetic traits, passed 
down from our parents or grandparents, such as similarities in 
our physical appearance or disorders, like diabetes or certain 
types of cancer that “run in the family.”  Genomics, however, can 
be used to define environmental influences on current or future 
health outcomes. Specifically, the field of epigenetics refers to 
external modifications to DNA that either promote or prevent 
gene expression (e.g., the act of genes turning on or off). Expo-
sure to certain chemicals, stress and even heat can cause 
changes in epigenetic regulations. Diet, exercise and smoking 
can also affect gene expression. Depending on the function of 
the gene, turning it on or off could be beneficial or harmful. 
Further, these environmentally induced changes could then be 
transmissible from parents to their offspring.  
 
Environmental impacts on gene function 
Essentially, epigenetics is the study of how your environment 
and behaviors can change the way your genes work. These 
changes continue to occur over a lifetime and just as scientists 
have mapped the entire human genome, we are beginning to 
map patterns of expression in specific genes that are linked to 
environmental hazard exposures and/or behaviors. Table 1 lists 
common types of epigenetic changes.  
 
Some epigenetic changes are reversible. For example, DNA 
methylation patterns in specific gene sites, known as the AHRR 
gene, are predictive of smoking exposures.(1) The differences 
are more dramatic in heavy and long-term smokers. After quit-
ting smoking, however,  DNA methylation of the AHRR gene in-
creases over time and in some cases, can fully recover to the 
levels of non-smokers in less than a year. Understanding how 
genes are turned off and on could lead to the discovery of tar-
geted treatments to prevent or cure diseases. These targeted 
treatments might be tailored to the specific individual as in the 
emerging field of precision medicine.  (Continued on pg 42) 
 

Table 1. Common changes in gene expression.  

 
 Source: Centers for Disease Control and Prevention https:// 
www.cdc.gov/genomics/disease/epigenetics.htm 
 

EPIGENETIC CHANGE   GENE EXPRESSION EFFECT 
 
 
DNA methylation           DNA methylation works by adding 

a chemical group to DNA. Typically, 
this group is added to specific 
places on the DNA, where it blocks 
the proteins that attach to DNA to 
read the gene. This chemical group 
can be removed through a process 
called demethylation. Typically, 
methylation turns genes off and 
demethylation turns genes on. 

 
 
Histone modification    DNA wraps around proteins called  
                                             histones. DNA wrapped tightly 

around histones cannot be ac-
cessed by proteins that read the 
gene. Some genes are wrapped 
around histones and are turned 
off while some genes are not 
wrapped around histones and are 
turned on. Chemical groups can 
be added or removed from histones 
and change whether a gene is 
unwrapped or wrapped (on or off). 

 
 
Non-coding RNA            Your DNA is used as instructions  
                                            for making coding and non-cod-

ing RNA. Coding RNA is used to 
make proteins. Non-coding RNA 
helps control gene expression by 
attaching to coding RNA, along 
with certain proteins, to break 
down the coding RNA so that it 
cannot be used to make proteins. 
Non-coding RNA may also recruit 
proteins to modify histones to 
turn genes on or off.

Tracking Hazardous Contaminant 
Exposures in Drinking Water-  
How Your Genes Can Tell The Story
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On Tap By Kelly A. Reynolds, MSPH, PhD

The arsenic example 
Arsenic is a federally regulated contaminant in drinking water 
that comes from both natural and industrial sources. According 
to the World Health Organization, millions of people around the 
world are exposed to dangerous levels of arsenic in drinking 
water, including residents in Argentina, Bangladesh, Chile, 
China, India, Mexico and the US. The  agency has, in fact, listed 
arsenic as one of the 10 chemicals of major health concern and 
estimates that at least 140 million people in 50 countries have 
been drinking arsenic contaminated water above the maximum 
guidance value of 10 µg/L.(2) 
 
Chronic exposure to arsenic through ingestion is known to 
cause a variety of respiratory conditions, including lung cancer. 
When children are exposed to arsenic early in life, DNA-directed 
functions are altered, leading to a chain of events that impair 
lung function. These impairments can affect life quality and 
quantity. Concerns are evident even before birth as data is now 
showing that children exposed to arsenic while in the womb 
also present with impaired lung function.(3)  Lung disease is 
only one adverse health outcome. Lower birth weight, increased 
infant mortality and neurological and intellectual impairment 
have also been traced to arsenic exposures during pregnancy. 
The adverse outcomes are traced back to specific genes that 
promote inflammation and a cascade of events later in life.  
 
In a recent study, researchers identified proteins in humans that 
were associated with arsenic exposures in drinking water and a 
higher probability of lung cancer.(4) This study supported pre-
vious research where humans and mice that consumed water 
with low levels of arsenic (concentrations ranging from 10-50 
µg/L) exhibited modifications in the gene expression of proteins 
related to wound repair in the respiratory tract.(5)  Prior to the 
use of -omics research, health effects were evaluated in pop-
ulations with high-dose exposures and outcomes were extrap-
olated to low-dose scenarios. The ability to directly monitor 
biomarkers and protein functions at the cellular level have in-
creased our sensitivity in detecting adverse health outcomes 
with the more common low-concentration exposures.  
 
Patterns of change 
Patterns of epigenetic changes can be found that indicate spe-
cific hazard exposures. Genetic markers of exposure to drinking 
water contaminants have been identified for other water pollu-
tants, including DBPs and tricholoroethylene (TCE). More 
studies are needed comparing gene expression profiles in pop-
ulations exposed to carcinogens in water - or perhaps profiling 
persons with and without POU water treatment devices. It is 
feasible that in the future we will be able to run whole genome 
profiles to routinely determine current exposures and risks. 
Such information can be used to make more informed decisions 
about the need for improved water treatment options.  
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POU water filters 

 
 
Water One, Inc.’s POU water purifiers, easy to install, undersink, two- and three-
stage systems, are true water purifiers perfect for homes, offices, RVs, cabins and 
remote locations. The systems meet/exceed NSF/ANSI 53 and P231 standards for 
a water purifier, killing waterborne viruses (99.997 percent) and bacteria (99.9999 
percent) on contact and on demand, as well as eliminating cysts (99.997 percent). 
The #10 size replacement cartridge sets for the units can also be used to convert 
existing POU filter systems into true water purifiers. 
kenn@wateroneinc.com  •  (239) 425-6100 
 
Bottle-free water system   
Quench, a Culligan company, announces 
the launch its touchless Quench Q8 
bottle-free filtered water system. The 
sleek, touchless, sensor-activated water 
cooler connects to an existing water 
supply to dispense hot and cold, mineral-
infused drinking water for commercial 
customers throughout the US and Canada. The unit is 
available as a 50-inch, floor-standing model, allowing 
most users to dispense without bending down, and as a 
compact countertop model that fits nicely under most 
break-room cabinets. Both units come fully featured 
with quenchWATER+, mineral-infused and electrolyte-
enhanced water, on-demand through Quench’s propri-
etary five-filter purification system; state-of-the-art 
in-tank LED UV-C to help maintain cleanliness and 
water quality, and antimicrobial surface protection to 
help maintain the cleanliness of treated surfaces, in-
cluding the dispense nozzle, dispense area and drip 
trays, as well as proactively scheduled preventive main-
tenance service. 
https://quenchwater.com
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What’s New 

Standalone chemical 
 

MINLOX Chemical Co. intro-
duces MINLOX, with a propri-
etary formula that is similar to 
a smartphone. This all-in-one 
technology that has multiple 
functions, rolled into one unit. 
Instead of using multiple, toxic 
chemicals to treat water suc-
cessfully, this product is a 
standalone chemical that works 
alone or as a supplement to 
other chemicals. In addition, it 
is 100-percent biodegradable 
and eco-friendly.  

www.minlox.us  •  wes@minlox.us 
 

Spectrometers  

 
 
Kaiser Optical Systems, Inc., an Endress+Hauser company, 
announces the release of its embedded Kaiser Raman Rxn 
analyzer suite, featuring intuitive Raman RunTime embedded 
control software. Researchers and manufacturers in the 
chemical, polymer, pharmaceutical, biopharmaceutical, and 
food & beverage industries require highly accurate chemical 
composition measurements. This analyzer collects in situ 
process measurements, enabling real-time process monitoring, 
optimization and control. With this 24/7 automation, companies 
can maintain a continuous pulse on the safety, quality and 
efficiency of their operation. Raman Rxn2 and Rxn4 analyzers 
perform self-calibration, utilizing spectral correction methods 
in applications when periodic system calibration is not required. 
Additionally, they provide flexible installation options, including 
benchtop, mobile wheeled cart and rack-mounted, or in stainless-
steel enclosures for lab, pilot plant or dedicated manufacturing 
applications. The rugged analyzers and applicable sampling 
probes are also certified for installation in hazardous areas. 
https://www.us.endress.com/en 
 

 
Visit www.wcponline.com and 
www.agualatinoamerica.com

Application workflow   

 
 
Thermo Scientific's Disinfection Byproducts (HAAs) Application 
Workflow uses the company's Dionex ICS-6000 HPIC system and 
a Dionex IonPac AS31 column coupled with triple quadrupole 
mass spectrometry, to deliver a fast, sensitive and simple 
method that has been developed for direct analysis of nine 
HAAs, bromate and dalapon in drinking water samples. The 
robust and validated workflow enables method precision and 
accuracy, following US EPA Method 557 regulation, which is 
paramount to testing drinking water safety. To minimize system 
downtime, trained field service personnel can provide after 
sales support for the complete IC and MS/MS system as re-
quired. The MS detection method provides high sensitivity 
and makes it possible to directly inject drinking water samples, 
therefore eliminating the complexity and variabilities of sample 
preparation. These method improvements allow time and 
cost savings for water testing laboratories and provide results 
that enable laboratories to more rapidly confirm the safety of 
drinking water.  
www.thermofisher.com/HAAWorkflow 

 
Water Treatment for Dummies  

 
Water Treatment For Dummies: 
Second Edition is now available 
both online and in a printed 
version through the Water 
Quality Association. Members 
can use the updated booklet 
for in-home sales calls, con-
sumer shows, new employee 
orientations and service-call 
leave-behind items. The printed 
booklet is fewer than 50 pages 
and is written in a simple, jargon-
free style. The second edition 
is completely revised, updated 
and expanded with all new 
facts, figures and statistics. 

Anyone can download the booklet for free and WQA 
members can order printed copies by paying shipping and 
handling fees. 
https://www.wqa.org/dummies 

 
CUSTOMER SERVICE IS OUR PRIORITY 

Subscription renewals; change of address; back issues or any other  
questions regarding your subscription 

Contact Patsy J. Parker-Kettle at pkettle@wcponline.com or (520) 323-6144 
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Classifieds 
Classif ied rates are $1.95/word; $78 minimum. 
Classif ied display ads billed at $80/column inch. 
Additional $20 for web-page advertising for one 
month. Add $5 for blind-box number; inquiries to be 
forwarded by the publisher. Deadline: first week of the 
month preceding publication. Contact Patsy Parker-
Kettle at pkettle@wcponline.com or (520) 323-6144. 
 

 
  
 

 
BUSINESS FOR SALE  

 
Permanently moving to Costa Rica. 40-
year-old Jacksonville, FL, water treatment 
company for sale for, $150k. Rental Income 
has been over $4k/m for the past 10 
years. Serves Florida's 1st coast area ( five 
counties). Add sales and service with big 
inventory on most brands and you can 
hit the ground running.  
 
DISCOUNT WATER TREATMENT SYSTEMS 
(904) 230-1234 Serious inquiries only. 
 

FOR SALE

 
Business Opportunity Hydro-lyte  
 
People are looking for an alternative to 
water softeners. Now you can own the 
most unique hard water processor in the 
world. NO magnets or chemicals. Product 
is patent pending. Call and leave message 
210.341-7758. Serious buyers only.   
 

BUSINESS FOR SALE  
 
56 year old Manufacturer of Pennanent 
Magnetic Water Conditioners  
 
•     Proprietary Multi-Pole Multi-Field 

Technology  
•     Worldwide Distribution  
•     Pioneers in Pennanent Magnetic 

Water Treatment   
Seeking buyer with serious interest only.  
Reply to pkettle@wcponline.com.  

FOR SALE  
5-GAL WATER BOTTLING  

PLANT FOR SALE  
 
Start bottling immediately: 100 bph. In-
cludes auto-bottling machine, 1,500-gallon 
tank, UV, 2,500 gpd RO, pumps, manuals, 
video. $19,550.  
Call Bill @(614) 843-8491   
 
South Florida Business For Sale  
 
This is a turnkey business with 31 years in 
the same business location, offering water 
conditioning systems, rentals, RO filter 
changes, pump service, monthly service 
route. Equipment includes like-new Toyota 
forklift (235 hrs) and 2016 Promaster 3500 
long/high van setup service vehicle. Busi-
ness also includes rented, stocked ware-
house. $139,000. Serious inquiries only; 
email watercurewater@yahoo.com.  
 

North Texas Water  
Purification Business  

For Sale 
  
Turnkey water purification business es-
tablished for 12 years offering systems, 
service, and drinking water filter system 
changes. Recurring revenue from filter 
changes. Business that provides water 
treatment solutions for pure, clean, and 
softened water for a family’s needs. Focus 
of sales is whole house solutions and 
drinking water systems that can include 
an alkaline filter if requested. Equipment 
includes stocked van and utility trailer as 
well as installation tools. Inventory and 
detailed notes of existing customers in-
cluded also. Please contact: 
linda.broom@tworld.com  •  817.755.1026 

FOR SALE

 
Customer Service Is Our Priority 

For subscription questions, contact the Circulation Department 
pkettle@wcponline.com or (520) 323-6144. 

 

Visit www.wcponline.com and  

www.agualatinoamerica.com
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