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Guest Viewpoint 

WQA President’s Viewpoint 
 
It is an exciting time for the water treatment industry and I am proud of the position 
that the Water Quality Association enjoys today in the marketplace. WQA has never been 
stronger and the opportunities ahead of us as an association are vast as we emerge — 
and we will emerge — from this pandemic. I see three main areas of focus for WQA in 
the coming year:  
 
• Successfully driving WQA through the post-pandemic recovery 
• Advancing the awareness of water quality and WQA’s preparedness for a broader, 

more public stage 
• Broadening membership and deepening our member engagement  
 
To successfully drive WQA through the post-pandemic recovery, we will ensure we 
effectively finish commissioning our new WQA headquarters and laboratory, maintain 
and further the financial gains we have made this year and over the past five years, 
and re-establish our important face-to-face engagement at the WQA Convention and 
Exposition, the Mid-Year Leadership Conference and regional events. 
 
Make no mistake, gathering for the convention in Las Vegas July 28-30 could not come 
at a better time for our members, exhibitors and attendees. I’m proud that our Board 
of Directors took a bold stand earlier this year and voted to press ahead with an in-person 
event, while also offering online access for those who cannot or choose not to travel. 
If you have not yet registered, please go to wqa.org/convention and sign up you and 
your team.  
 
Our new headquarters and lab, located outside Chicago, IL, will propel us into the future 
with gleaming office space and a spacious new testing facility that will allow us to provide 
ever-expanding testing capabilities for our Gold Seal and Sustainability product certification 
programs. The opening of this new facility is so timely as the economy reopens and 
demand for our industry grows. 
 
To effectively advance the awareness of water quality and WQA’s preparedness for a 
broader, more public stage, we will increase our advocacy with legislators and regulators 
both at the federal and state level, work with affiliated associations such as the American 
Water Works Association (AWWA) and organization such as NSF, ANSI and non-govern-
mental organizations to promote the unique value our industry can bring to resolve 
water quality concerns.  We will drive consumer awareness and knowledge by relaying 
WQA’s thought leadership on water quality and connect them to the industry through 
tools and strengthen WQA’s brand recognition and demand.   
 
To broaden our membership and deepen our member engagement, we will build on 
our Leadership, Education and Development (LEAD), Women in Industry and Young 
Professionals programs to recruit and engage a newer set of leaders, bring in new 
members both in traditional categories – dealers and manufacturers – and less traditional 
segments such as plumbing and retail organizations.  
 
If you are reading this and are not yet a member of WQA, let me encourage you to join. All 
of us are better and smarter than any one individual water treatment professional. So 
why try to go it alone? Join us and we will have the added benefit of your expertise, as well. 
 
And finally, we will engage all of our members frequently, deeply and conveniently by 
re-establishing our face-to-face interaction and by embracing many of the new innovative 
platforms such as Zoom to ensure more members can readily and effectively participate 
in our critical work.  Let’s build on the success we have had and move WQA to an even 
more influential, value-creating and engaging association for us all and for the public. 
I’m ready!  WQA is ready! 
 
Toby Thomas 
President and CEO of Kinetico, Incorporated 
President of the Water Quality Association 
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Global Spotlight 

North America 
 

UV Pure reuse validation in 
California sought 
Seeking to provide support to states highly 
affected by water scarcity, among them, 
California, Arizona, New Mexico, Nevada, 
Utah and Colorado, UV Pure® Technologies 
Inc. has taken initial steps to obtain val-
idation and approval for unrestricted reuse 
applications. To qualify for these applica-
tions, UV Pure must meet the stringent 
water disinfection standards set by the 
California Code of Regulations, Title 22 
and is set to do so by the end of this year. 
 

Winsupply  OK location  
announced, top vendors 
named 
Winsupply Inc. will open a new regional 
distribution center in Oklahoma City in 
2022. It will own the 318,000 square-foot 
center, the company's sixth major regional 
distribution center (RDC) including RDCs 
in Dayton, OH, Denver, CO, Middletown, 
CT, Richmond, VA, and Jacksonville, FL. 
The company also announced its Vendor 
of the Year winners for 2020. Preferred 
Vendors were chosen by Winsupply local 
companies, based on several criteria, the 
most important of which was being a 
leader in growing the segment's business 
over the past year. They included Vendor 
of the year Plumbing (Rough-In), Viega; 
Plumbing (Finished), Navien; Waterworks, 
Advanced Drainage Systems; Irrigation, 
Rain Bird and Pumps, Zoeller.  Bonnie 
Mason from Viega was named the National 
Account Manager and Milwaukee was 
honored with the Outstanding Achieve-
ment Award. 
 

Water infrastructure bill 
passed 
The US Senate voted to adopt S. 914, the 
Drinking Water and Wastewater Infras-
tructure Act of 2021, which will make major 
investments in water recycling programs 
and resources, and help communities 
across the country adopt water reuse as a 
resource management tool. The legislation 
contains a number of top WateReuse 
Association policy priorities, including re-
authorization of the Alternative Water 
Source Grants Pilot Program, which author-
izes US EPA to grant up to $25 million (USD) 
per year to state, interstate and intrastate 
water resource development agencies to 
engineer, design, construct and test water 
reuse projects throughout the country. 
 

ASHRAE, IUVA MOU signed 
The American Society of Heating, Refrig-
erating and Air-Conditioning Engineers 
(ASHRAE) and the International Ultraviolet 
Association (IUVA) have signed a new 
Memorandum of Understanding (MOU) 
formalizing the organizations’ relationship. 
The MOU was signed in April to further 
specify the path forward. The agreement 
defines parameters by which ASHRAE and 
IUVA will work cooperatively to promote 
the advancement of emerging research 
and technologies to support a more sus-
tainable built environment. 
 

Aquatech, Pani partnership 
announced 
Aquatech International has partnered with 
Pani Energy, an artificial intelligence (AI) 
analytics solution provider for water ap-
plications, to reduce the energy and cost 
associated with desalination, thereby en-

couraging further adoption of desalination 
solutions and addressing water security 
issues. The partnership aims to augment 
Aquatech’s proprietary LoWatt® mem-
brane desalination process with Pani’s 
artificial intelligence platform to reduce 
the energy required for desalination to 
levels that have not been achievable 
using existing approaches.  
 

ENEXIO, Hagbros partnership 
announced 
German company ENEXIO Water Tech-
nologies announced a partnership with 
the US-based contract manufacturer 
Hagbros Precision to accelerate ENEXIO 
Water Technologies’ growth in the US 
market. With years of experience in cus-
tomer-focused solving of engineering 
and production challenges, HagbrosPre-
cision will lead ENEXIO’ manufacturing, 
distribution and installation of their line of 
water treatment components in the US. 
 
Europe  

Aquatech Amsterdam is on 
Aquatech Global Events announced that 
its flagship show will be back live in Amster-
dam, November 2-5, revealing a strategic 
plan to get back to doing valuable, in-
person meetings and business in a way 
that keeps everyone safe. RAI Amsterdam 
is carefully planning for different scenarios 
and will be deploying a robust and com-
prehensive protocol to enable a safe and 
comfortable return to in-person meetings. 
The top priority of Aquatech is to offer 
the best water opportunities in a safe 
environment and present the first inter-
national trade show on all aspects of water 
in 18 months.   
 

       CI    Certified Installer 
    CIP    clean in place 
 CWS    Certified Water Specialist 
       DI    deionization 
  DBP    disinfection byproduct 
    EDI    electrodeionization 
   FRP    fiberglass reinforced plastic 
  GAC    granulated activated carbon 
   gpd    gallons per day 
  gpm    gallons per minute 
     MF    microfiltration 
 MWS    Master Water Specialist 
     NF    nanofiltration 
 NOM    natural organic matter 
  OEM     original equipment manufacturer 

  ORP    oxidation-reduction potential 
      PE    Professional Engineer 
 PFAS    Per- and polyfluoroalkyl substances 
   PLC    programmable logic controller 
  POE    point of entry 
  POU    point of use 
   PVC    polyvinylchloride 
     RO    reverse osmosis 
   TOC    total organic carbon 
  THM    trihalomethane 
   TDS    total dissolved solids 
      UF    ultrafiltration 
     UV    ultraviolet 
   VFD    variable frequency drive 
  VOC    volatile organic compounds 

              ORGANIZATIONS AND ASSOCIATIONS: 
 
     ANSI    American National Standards Institute 
    ASPE    American Society of Plumbing Engineers 
 AWWA    American Water Works Association 
       CDC     Centers for Disease Control and Prevention 
      FDA    US Food and Drug Administration 
 IAPMO    International Association of Plumbing  
                   and Mechanical Officials 
     IUVA    International Ultraviolet Association 
  NGWA    National Ground Water Association 
       NSF    National Sanitation Foundation 
US EPA    US Environmental Protection Agency 
    WQA    Water Quality Association 
  WQRF    Water Quality Research Foundation 
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Global Spotlight 

UK water cooler market growing 
The UK water dispense industry proved its resilience in 2020, 
losing only three percent of its customer base during the pan-
demic, according to the latest findings from Zenith Global, as 
presented to the Water Dispenser & Hydration Association. The 
total number of water dispensers in December 2020 was esti-
mated to be 840,000. Bottled water dispenser units fell by 
eight percent while POU mains water dispenser units dipped 
by two percent and increased their share to 39 percent, over-
taking bottled for the first time. Integrated tap system instal-
lations grew by four percent. 
 

KROHNE: Century mark achieved 
In April, KROHNE celebrated its 100th anniversary with a press 
event, the theme of which outlined what '100 years of 
KROHNE' stands for. Michael Rademacher-Dubbick, Chairman of 
the Advisory Board (and speaker of the owner family) and Dr. 
Attila Michael Bilgic, KROHNE Group CEO, provided an outlook 
on the company's contribution to future topics such as IoT and 
digitalization in the process industry.  
 

Asia  

IE expo China recap 
IE expo China, powerful driver of environmental protection, 
was host to exhibitors and visitors that were treated to envi-
ronmental technologies highly demanded in China. The trade 
fair covered a total of 180,000 square meters, an increase of 20 
percent over 2020 and counted 2,157 exhibitors (up 17 percent) 
and 81,957 visitors (a 12-percent increase). China announced 
that it will aim to hit peak carbon dioxide emissions by 2030 
and achieve carbon neutrality by 2060. Thus, collaborative gov-
ernance of pollution and carbon reduction will further gain im-
portance and bring the Chinese environmental technology 
industry to a new level.  
 

IAPMO amalgamation  
announced 
The IAPMO Group announced the amalgamation of Aquadiag-
nostics Water Research and Technology Center Limited 
(AWRTCL) with IAPMO Plumbing Codes and Standards India 
Private Limited. The IAPMO Group acquired AWRTCL, an inde-
pendently accredited testing laboratory in Bengaluru, India, in 
June 2018. Since then, AWRTCL has become a part of The 
IAPMO Group, specifically associated with IAPMO India. The 
addition of AWRTCL has allowed IAPMO India to provide serv-
ices to key clients that manufacture water filtration products 
and produce packaged drinking water, while also verifying po-
table water supply within India. As a part of IAPMO India, 
AWRTCL also expanded its plumbing testing capabilities over 
the past two years, and many manufacturers’ products are 
tested and certified by IAPMO India.   

 

 

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

 



14   |  Water Conditioning & Purification                                                                                                                                                            JUNE 2021

If you are among the estimated 19.3 percent of Americans 
(https://bit.ly/3onXkNt) living in a rural county, you understand 
that rural communities undergo a unique set of challenges 
compared to those in urban and suburban areas. One that is not 
often discussed but is up near the top of the list is the provision 
of drinking water and wastewater services. Due to a variety of 
technical and financial reasons, the small systems serving our 
nation’s most rural communities are often at a disadvantage.  
 
The primary challenge for these small systems is that they often 
have a relatively small base of ratepayers and are unable to develop 
economies of scale. This can lead to a multitude of issues, includ-
ing difficulties funding system upgrades, achieving compliance 
with US EPA regulations, achieving adequate staffing levels as well 
as accessing funding and financing. With more than 97 percent 
of the nation’s 156,000 public water systems serving populations of 
10,000 or fewer (https://bit.ly/33NgMtm), these are challenges 
that desperately need attention.   
 
As it has across all sectors of the economy, the COVID-19 pandemic 
has greatly exacerbated challenges in the water sector, particu-
larly in rural communities. Making matters worse, many rural 
communities had not fully recovered from the 2008 economic 
downturn when the pandemic struck in March 2020. According 
to a survey (https://bit.ly/3fmPD6h) conducted last spring by the 
Rural Community Assistance Partnership, small water systems 
estimated they would lose between $3.6-5.5 billion (USD) if the 
pandemic lasted for a year. As we know, it has lasted much 
longer than that. Although millions of people are being vacci-
nated every day in the US, the lingering economic impacts will 
persist for many months to come.   
 
Thankfully, on April 29 the Senate passed S. 914, the Drinking 
Water and Wastewater Infrastructure Act (https://bit.ly/3ffnnm0) 
(DWWIA), by an overwhelmingly bipartisan vote of 89-2. The 
legislation has broad support from the water industry, environ-
mental advocates, business leaders and labor unions, which 
bodes well for its chances in the House as well as for future fed-
eral investment in the water sector.  
 
DWWIA provides some relief to the challenges that rural utilities 
face. The bill makes it easier for small, struggling systems to finance 
upgrades by increasing the percentages of the Drinking Water 
and Clean Water State Revolving funds that states must spend on 

grants, negative interest loans and debt forgiveness measures, 
and reauthorizes grant programs specifically dedicated to small 
and disadvantaged communities. Additionally, the bill creates 
or expands several technical assistance provisions to help small 
utilities access the funding and financing they need to keep 
their systems in tip-top shape.  
 
DWWIA also creates pilot programs for a low-income assistance 
program. The inability of low-income customers to afford their 
water bills is an issue that disproportionately impacts small 
water systems whose rate-base is often so small and economically 
homogeneous that it is difficult to buffer those losses. While it 
would be better if all 156,000 water systems in the US were 
eligible for this program instead of just the 40 pilots outlined 
in the bill, this is still a step in the right direction towards the 
creation of a permanent national program that would better 
address the issue.  
 
At the time of this writing, it remains to be seen what the House 
will do with this bill. Because of the overwhelmingly bipartisan 
vote in the Senate, it is unlikely that this bill will get caught in 
the bipartisan gridlock for which Washington is known. The 
timing of passage and how this bill intersects with President 
Biden’s $2.25 trillion American Jobs Plan (https://bit.ly/3uPiKp5) 
—which proposes $111 billion in water infrastructure investment over 
eight years—are still unknown. Keep refreshing wcponline.com 
for updates!  
 
 
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

 
Supporting Small  
Water Systems
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Next, assume that any page on your website could be the final 
step before someone is ready to contact you. Is there a clear 
path for them to do so on each page? By ensuring there is a 
simple and effective call to action, contact form and phone 
number on every single page of your website, you can know for 
sure that you’ve made it as easy as possible for people to find 
relief from the pressure they are feeling and move in the desired 
direction of reaching out to you for help. Just this one step can 
increase the rate at which your site converts traffic into leads. If 
you don’t manage your website in-house, reach out to your 
agency for help.  
 
Lastly, consider the psychological principle of social proof. Robert 
Cialdini, social psychologist and author of Influence: The Power 
of Persuasion, coined this term. The principle of social proof states 
that one common way we know what is right or wrong, specifically 
with our behavior, is to find out what other people think. In today’s 
digital world, this is imperative to removing anxiety and building 
trust with those who visit your website or see your ads. Once the 
tension builds for the homeowner, now having an understanding 
of what will happen if they fail to improve their water quality, 
they must be reassured that others like them see you as a trust-
worthy partner to help them solve their water problems. 
 
One simple way to do this is to place easily verified testimonials 
from Google or other online directories on your site. You’ll want 

to do this strategically, by placing the reviews right next to your 
contact form or call-to-action on every single page. This can 
help alleviate pressure when their anxiety has likely reached 
critical mass. After all, it’s a bit scary to hand over your name, 
email and phone number to someone you’ve never met before. 
 
Now, far be it from me to suggest changing your website without 
testing it f irst. If your marketing agency offers split testing 
services, I suggest A/B testing these strategies against the original 
version of your web pages. A/B Testing, also known as split testing, 
is a method of comparing two different versions of a website or 
webpage against each other with the goal of determining 
which performs better. This requires tracking phone calls and 
forms submissions so you know with statistical significance 
how the different versions impact your leads. If, however, you 
do not have access to a marketing agency with this capability, you 
can request your agency test sequentially and closely monitor 
phone call leads and web form submissions. These three 
strategies can make a big difference for your business as I’ve 
seen it do for nearly every dealership we’ve worked with in the 
water treatment industry over the past decade. 
 
Think of your website as the boiler on the train, the content (words, 
images, videos) you use on your site as the steam building pressure 
inside the boiler, the piston-fired cylinders as the strategically 
placed contact form and phone number, and the wheels as the 

social proof on your site. Put together, this 
drives your target audience forward to 
take the desired action while ensuring 
they feel good about the whole process. 
The increased calls coming in will sound 
just as good, if not better, than the whistle 
of the historic train making its way 
through the Rocky Mountains.  
 
 
About the  
author 
 
SAmanda Crangle 
and the team at 
Lamplight Digital 
Media help resi-
dential and com-
mercial water treat- 
ment companies 
profitably grow their dealerships using 
digital marketing. They have worked with 
over 100 water treatment dealerships 
spanning North America, managed mil-
lions of dollars in ad spend and performed 
over 1,000 scientific website split tests. 
Crangle intimately knows the water indus-
try, having worked in a dealership as a 
sales rep and as a general manager. She 
and her team are passionate about ex-
panding consumer awareness of water 
quality issues and providing education on 
final barrier solutions.  

 

How the strategic use  
of pressure and release can  
drive more leads online 
 
Growing up in Durango, CO, was the quintessential experience 
of small, mountain town living. We would go sledding down our 
steep driveway, skip school and catch the bus to Purgatory (the 
local ski resort) and enjoy riding horses, fishing and camping all 
summer long. The most famous icon of Durango, however, is 
the impressive Durango & Silverton Narrow Gauge Railroad 
(D&SNGRR). It’s likely if you’ve ever heard of my hometown, 
you’ve also heard of this grand steam engine train. 
 
While attending college in Durango, I had the opportunity to intern 
in the marketing department of the D&SNGRR. It was there, for 
the first time in my life, my appreciation and love of this unique 
historical relic rooted itself deep into my heart. Many of the over 
2,000 moving parts of the locomotive are custom fabricated and 
repaired in 'the Roundhouse,' which my dad helped rebuild after 
a fire in 1989. During my time there, I got to see first-hand the 
magnificence of the coal-fired, steam-powered locomotive. 
 
It was also during my internship I learned a valuable parallel 
between using steam pressure to power a 254,000-pound loco-
motive 45 miles up 2,806 feet of elevation gain and direct response 
marketing. The lesson? You can move anything to action when 
an effective amount of pressure has been built up and released 
at the right times. 
 
With a steam-powered locomotive, burning coal heats the water 
in the boiler creating pressure in the form of steam. The steam 
travels through piston-fired cylinders on either side of the train 
powering the driving rods which cause the wheels of the train 
to move forward. The used steam is released so new steam can 
be used. Without that release of pressure, the locomotive could 
explode, just like your mom’s old pressure cooker, without a 
functioning release valve. 
 
In marketing, we already know people have pressure in their 
lives. It could be pressure to buy a bigger home for their growing 
family, provide healthy food and water for their loved ones or 
perhaps it’s to get rid of pesky hard water stains once and for 

all. The job of your marketing as a water treatment professional 
should be to help this pressure build to a productive point and 
then provide a release that encourages that person to move 
forward in the desired direction. 
 

 
While the principle seems simple, effective execution can be 
complex. Our goal is to break down a few strategic ways you 
can tweak your digital marketing to become more effective at 
moving your target audience to action. The first step is to look 
at your website and read through it as though you were having 
a conversation with a friend face to face. After all, people buy 
from people they know, like and trust, right? 
 
Does it sound like a friendly conversation? Or does it sound like 
you’re spewing industry lingo, product stats and technical bullet 
points? Does it identify the problem your target audience is 
facing, build productive pressure around the issue and then 
provide a simple way for them to remove this pressure from 
their lives? In going through this exercise, think about how your 
sales reps communicate with people in the home. What questions 
do they ask? What types of responses do they receive? What 
objections do they help people overcome? It’s likely you're already 
using this form of building pressure in a positive way. Your sales 
team may already be asking questions like: 
 
• How do you think this problem will continue to affect your 

water heater, plumbing and water-using appliances if it’s 
not fixed? 

• What type of effect will this have on your hair and skin if 
you keep using untreated water? 

• How much money are you spending right now on cleaning 
supplies, soaps, lotions and cosmetics? 

• What kind of chemicals are you using currently to treat your 
water? 

 
Now, write down some ideas on how you can improve your 
website to sound more like an extension of your sales team.  
 

The job of your marketing as a water treatment  
professional should be to help this pressure build to a 
productive point and then provide a release that encourages 
that person to move forward in the desired direction.

 
Steam Engine Trains  
and Digital Marketing: 
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Modern Marketing By Amanda Crangle
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People 

WQA award winners named    
Winners of the prestigious 
Hall of Fame and Lifetime 
Membership awards – as 
well as two companies 
honored with the Excel-
lence Award – are among 
21 honors announced 
during the Water Quality 
Association’s Annual meet-
ing, held online in April. 
Awards for both 2021 and 

2020 will be presented during the Conven-
tion’s Opening General Session of the 
WQA Convention and Exposition, July 28-
30 in Las Vegas, NV. Hall of Fame honors 
were bestowed upon Michael Mecca, 
Director of New Product Development 
for Performance Water Products. Joseph 
J. Huemann, CWS, CI, of Huemann Water 
Conditioning, received the Lifetime Member 
Award. WQA Excellence Awards were 
given to Fillmaster Systems LLC  in the 
dealer category and Manufacturer/Supplier 
Elkay Manufacturing. Key Awards were 
awarded to Amanda Wakem-Moore, 
CWS, VP of Atlantic Filter Corporation and 
Frank DeSilva, National Sales Manager 
for ResinTech, Inc. The Ray Cross Award 
also had two honorees: Larry Gottlieb, 
President of ResinTech, Inc. and Doug 
Ramer, MWS, CWR, Director of Martin 
Water Conditioning. The Regents Award 
was presented to Jeffrey J. Hellenbrand, 
previous President of Hellenbrand Water 
Softeners and Greg Reyneke, MWS, 
Managing Director of Red Fox Advisors. 
The Award of Merit went to three recipients: 
Douglas Anderson, Senior Director, Global 
Engineering and R&D at Culligan Inter-
national; Joshua C. Greene, VP of Govern-
ment and Industry Affairs at A. O. Smith and 
Rick Andrew, Director, Global Business 
Development – Water Systems for NSF 
International. Sun Yong Lee, PhD, of Coway 
Co. Ltd. was honored with the International 
Award of Merit. WQA’s Honorary Mem-
bership Award was awarded to Darren A. 
Lytle, PhD, an environmental engineer 
for the Water Infrastructure Division of the 
US EPA’s Center for Environmental Solutions 
and Emergency Response and US Rep. 
Dan Kildee (D-Mich.), who was named a 
Water Quality Association Champion in 2019 
for his support of water-related legislation 
The Next Gen award went to two industry 
stars: Lauren Del Ciello, Managing Editor 
for Water Quality Products magazine and 
Jun Kim, PhD, a Simulation Center of 

Excellence Lead and Product Design 
Engineer at Amway. WQA also honored 
three members with Presidents’ Club 
memberships: Roy Esparza, MWS, CI, 
CWR, Business Development Manager of 
Puronics Water Systems Inc., Kurt Gruett, 
CWS, President of Water-Right, Inc. and 
Edward P. 'Ted' Jones, MWS, VP, North Amer-
ican Dealer Sales, Kinetico, Incorporated. 
 
Mollenkopf named IWA  
President  

Leading water consultant 
Tom Mollenkopf has been 
named President of the 
International Water As-
sociation, taking office 
following his election. 

Trained as a lawyer and holding an MBA, he 
has been a substantive and well-regarded 
figure in the water sector for the past 20 
years. Previously, Mollenkopf was CEO of 
the Australian Water Association and of 
the Peter Cullen Water and Environment 
Trust, and worked extensively for Water-
Aid Australia, as well as having been IWA 
Deputy Executive Director from 2005-2007. 
IWA Board changes include two former 
board members selected as new IWA 
Vice Presidents: Senior VP, Professor 
Enrique Cabrera (Valencia Polytechnic 
University, Spain) and VP, Professor Ha-
manth C. Kasan (General Manager, Rand 
Water, South Africa). In addition, there 
have been five new additions to the IWA 
Board: Professor Peter A.Vanrolleghem 
(Canada Research Chair on Water Quality 
Modelling, Canada); Walter Kling (Vienna 
Water, Austria); Dr. Rose Kaggwa (National 
Water & Sewerage Corporation, Uganda); 
Dr. María Molinos-Senante (Pontifical 
Catholic University of Chile) and Professor 
Xiaochang Wang (Xi'an University of 
Architecture and Technology, China). 
Four board members are stepping down: 
Sudhir Murthy, Daniel Nolasco, Joan 
Rose and Helle Katrine Andersen. 
 
Zubik promoted to VP of  
Team Horner company  

Pamela Luciani Zubik 
has been promoted to 
VP of StoneHardscapes 
LLC, a Team Horner 
Group Company. She 
has worked her entire 

career in the natural stone industry, ne-
gotiating manufacturing contracts and 
importing natural stone products from 

around the world. Zubik has established 
national distribution networks that 
supply products throughout the country. 
In her seven years at Team Horner™, an 
employee-owned company, she has de-
veloped a team of professionals guiding 
this fast-growing division.  
 
Boehm appointed to  
USALCO Board  

USALCO, LLC, announced 
that the Company has 
appointed Ursula Boehm 
to its Board of Managers.  
She is the Founder and 
Managing Partner of LIINC, 

Ltd, an advisory and consulting firm focused 
on water and wastewater treatment, 
industrial equipment and related services. 
Boehm has over 20 years of water and 
wastewater treatment experience, includ-
ing executive and management consulting 
roles at Evoqua Water Technologies and 
Siemens Water Technologies. She also 
serves as Board Member of Florida Social 
Capital Fund, an investment vehicle fo-
cused on diversified, early stage, seed 
and venture businesses. Boehm holds a 
Master’s Degree in industrial engineering 
and management from Karlsruhe Institute 
of Technology.  
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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. 
 
June 2021 
 
3-6 Berkeley Springs 31st Annual International 

Water Tasting  
Berkeley Springs, WV, USA  
https://berkeleysprings.com/ 

 
 
9-11 IDA Water Reuse and Recycling Conference 

POSTPONED TO OCTOBER 
Rome, Italy  
https://wrr.idadesal.org 

 
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 Ground-

water to Tap Water (conference #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 TO JULY 2022 
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)  
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-Aug 2 South Atlantic Jubilee  

Myrtle Beach, SC, USA http://www.jubilee-
watershow.com/ 

 
August 2021 
 
1-3 AWWA/WEF Young Professionals  

Summit  
Atlanta, GA, USA 
https://www.awwa.org/Events-Educa-
tion/Utility-Management 

 
3-6 Utility Management Conference (UMC)  

Atlanta, GA, USA 
https://www.awwa.org/Events-Educa-
tion/Utility-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/ 

 
30-31 Smart Water Utilities USA 2021  

POSTPONED FROM MAY 
Long Beach, CA, USA 
https://www.usa.smart-water-
utilities.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-Educa-
tion/Water-Infrastructure 

 
13-14 2021 Drowning Prevention Symposium 

San Diego, CA, USA  
https://watersafetyconference.com/con-
ferencefees/ 

 
14-16 2020 WQA 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.water-
smartinnovations.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/publ
ic/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/ 

 
7-11 AWWA Water Quality Technology  

Conference  
Tacoma, WA, USA 
https://www.awwa.org/Events-Educa-
tion/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 Virtual AWWA | SWAN International  

Smart Water Symposium 
https://www.awwa.org/Events-Educa-
tion/Smart-Water 

 
13-18 PSP/Deck Expo 2021  

Dallas, TX, USA https://www.poolspapa-
tio.com/en/home.html 

 
15-18 IWA Digital Water Summit  

Bilbao, Spain https://digitalwatersum-
mit.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://groundwater-
week.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/ 

 

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

29-Jun 2 IDA 2022 World Congress  
Sydney, Australia https://wc.idadesal.org/ 

 
June 2022 
 
12-15 AWWA Annual Convention & Exposition 

(ACE22) 
San Antonio, TX, USA 
https://www.awwa.org                       

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/ 

 



Activated Carbon:  
the Water Treatment Workhorse 
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The supply of clean, fresh water is rapidly becoming more and 
more constrained as populations rise and demand for high quality 
water grows around the world. The challenge is multifaceted. 
Increasing regulatory pressures require tighter and tighter 
limits on various contaminants in drinking water supplies and 
wastewater discharges. Increasing standards of living dictate 
consumer demand for better tasting water that is free of off-colors 
and odors. Increasing industrial processes also require cleaner 
feed water quality. Providing clean water for people to drink is one 
of the biggest challenges[1] facing our world. Some countries 
struggle with water-borne diseases. Others face natural pollutants 
such as arsenic[2] or man-made pollutants like textile dyes and 
pharmaceuticals[3]. 
 
Technology is constantly evolving and changing to meet the 
needs of humanity and one of those needs is for clean water. 
The water treatment industry is always researching, testing and 
developing new and improved ways in which to treat wastewater 
and drinking water that are both efficient and environmentally 
friendly. For hundreds of years, humans have utilized the resources 
provided by nature to improve our quality of life. Sometimes we 
use them in the manner they are available in the environment 
and other times, we find new and innovative ways they can be 
implemented.  
 
Water is a huge part of manufacturing industries. The water 
used in the manufacturing industries can get contaminated 
during the process and needs to be treated before it’s released 

into the environment. Likewise, some industries need water to 
be treated before it can be used for manufacturing. Activated 
carbon[4] is a powerful adsorbent used prolifically throughout 
water purification efforts to remove contaminants. While activated 
carbon can be used in a wide range of water treatment applications, 
it is a critical tool used throughout municipal and industrial 
water treatment facilities to treat drinking water, wastewater, 
and municipal water for process use. 
 
About carbon 
The unique, porous structure and vast surface area of activated 
carbon, combined with attraction forces, allows activated carbon 
to capture and hold various types of materials onto its surface. 
Activated carbon comes in many forms and varieties. It is produced 
by processing a carbonaceous material, most often coal, wood, 
or coconut husks, in a high temperature environment (such as 
a rotary kiln[5]) in order to activate the carbon and create the 
highly porous surface structure.  
 
Activated carbon is one of the most used products in the water 
treatment industry. It is extremely porous with a large surface area, 
which makes it an efficient adsorbent material. Activated carbon 
belongs to group of porous carbon materials that have high 
adsorption capacity and reactivation capability.  Many substances 
are used as a base material to produce AC. The most common of 
those used in water purification are coconut shell, wood, anthra-
cite coal and peat. 
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Various forms of activated carbon exist, each offering different 
material characteristics that make it ideally suited for specific 
applications. As such, manufacturers offer a wide array of activated 
carbon products. Depending on the application, activated carbon 
may be used in powdered, granular, extruded, or even liquid form. 
It may be used alone, or combined with different technologies, 
such as UV disinfection. Water treatment systems typically employ 
either granular or powdered activated carbon, with granular 
activated carbon (GAC) from bituminous coal being the most 
commonly utilized form. Coconut shell has emerged as one of 
the best forms of activated carbon for water filtration system 
needs. Coconut shell- based activated carbons are micro-pores. 
These small pores match the size of contaminant molecules in 
drinking water and thus are very effective in trapping them. Coconuts 
are a renewable resource and readily available throughout the year. 
They grow in large numbers and can be preserved for a long time. 
 
Water may contain contaminants which can affect health and 
quality of life. Water intended for human consumption must be free 
from organisms and from concentrations of chemical substances 
that may be hazardous to health. The water we drink daily must 
be free from any pollution. There are two types of drinking 
waters: pure water and safe water. It is important to distinguish 
between these two types of drinking waters.  
 
Pure water may be defined as water that is free of extraneous 
substances whether harmless or not.  From a practical standpoint, 
however, pure water is hard to produce, even with current sophis-
ticated equipment. On the other hand, safe water is water that 
is not likely to cause undesirable or adverse effects. Safe water 
may contain some contaminants but these contaminants will 
not cause any risks or adverse health effects in humans. The 
contaminants must be in an acceptable range. 
 
For example, chlorination is used to disinfect water. This process, 
however, introduces trihalomethanes (THMs) into the finished 
product. THMs pose potential health risks. Long- term drinking 
of chlorinated water appears to increase a risk of developing 
bladder cancer as much as 80 percent, according to a study 
published in the journal of the National Cancer Institute (St. Paul 
Dispatch & Pioneer Press, 1987). 
 
As the population of the world increases and demands for using 
safe water increases more than ever before, it will be of great con-
cern in the near future that water treatment facilities be more 
effective. On the other hand,  water supplies to households are  still 
threatened by contaminants like chemicals and microorganisms.   
 
Drinking water contaminants are more likely to cause chronic 
health effects. Usually, chronic health effects happen when humans 
are repeatedly exposed to small amounts of chemical in the 
drinking water. Examples of chronic health effects are cancer, 
liver and kidney damage. Drinking water contaminants that 
may lead to health effects are divided into five groups, including 
microorganisms, dissolved salts, dissolved organics, suspended 
solids and dissolved gases. 
 
Activated carbon has been used as a water filtering medium for 
purification of drinking water for many years. It is widely used 
for the removal of contaminants in water due to its high capacity 

for adsorption of such compounds, resulting from their large 
surface area and porosity. Activated carbons have varied surface 
characteristics and pore size distribution, characteristics that 
play an important role in adsorption of contaminants in water.  
 
Water treatment facilities 
While not overtly obvious, the water we use every day – whether 
for bathing, drinking, swimming, or otherwise – is frequently 
brought to us in purified form, courtesy of activated carbon. In 
drinking water treatment systems, activated carbon helps to ensure 
that drinking water not only smells and tastes satisfactory, but is 
also safe for consumption. Drinking water treatment focuses on: 
 
•       Removal of contaminants. Activated carbon helps to ensure 

that water destined for consumption is free of most harm-
ful contaminants such as pesticides, endocrine disruptors 
and pharmaceutical products. 

•       Taste and odor control. Activated carbon is also employed 
in reducing components that result in undesirable tastes 
and odors. 

•       DBPs. Activated carbon has also been more recently utilized 
in controlling DBPs at drinking water treatment facilities. 
DBPs are formed when disinfectants used to treat water 
combine with the natural organic matter (NOM) present in 
the water to form harmful byproducts. Activated carbon 
offers an effective approach in removing the precursors 
(NOM) of DBPs. 

 
How does activated carbon  
adsorb contaminants? 
Activated carbon has great adsorption properties, which help 
to bind different chemicals. When activated carbon comes in 
contact with water or gas, it attracts and takes away one or 
more atoms, molecules, or ions on its surface. Activated carbon 
for water treatment comes in various forms: 
 
•       Granular activated carbon – ideal for water and wastewater 

treatment purposes 
•       Powdered activated carbon – perfect for treating specific 

trace synthetic chemicals 
•       Extruded activated carbon – used for de-chlorination and 

chemical removal 
 
Activated carbon's capability to adsorb contaminants of all kinds 
make it an ideal choice for water treatment plants for industries 
where harmful chemicals and metals used for manufacturing. It 
also has the capacity to remove contaminants from liquid and gas. 
 
Wastewater treatment facilities 
Activated carbon is also employed in both municipal and industrial 
wastewater treatment facilities. The effluent discharged, either 
as municipal wastewater, or the discharge from an industrial 
process, can contain a variety of components that must be removed 
before they are discharged into waterways or reused. In these 
settings, activated carbon helps to protect waterways from 
contaminants such as pesticides, fuels and various solvents, to 
name a few. Here again, activated carbon captures the targeted 
components for removal, rendering the water suff icient for 
discharge or its intended reuse application. 
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Process water 
In addition to dedicated water treatment facilities, many industrial 
facilities may host their own on-site operation to treat incoming 
municipal water for use in their specific industrial process. Process 
water used in the production of beverages, pharmaceutical 
products and the like, must often meet highly strict requirements 
so as not to damage equipment or result in an inferior product. 
Process water applications commonly rely on activated carbon 
to ensure that water quality meets the requirements of its intended 
use. For all of these water treatment applications, activated carbon 
can be employed in a number of ways. In each setting, activated 
carbon may be used alone, or in combination with other treatment 
methods, such as UV disinfection and/or particulate filtration systems. 
 
Additional water treatment uses 
It’s worth noting that while activated carbon is a key component 
in large-scale water treatment facilities, it can also extend to small-
scale and POU applications as well. Activated carbon helps to 
keep aquatic environments free of contaminants that could 
harm inhabitants. A variety of in-home water filters such as 
those found in refrigerators, or that can be affixed to faucets, 
also rely on activated carbon to purify water. 
 
Cost savings when reactivated 
Activated carbon can be regenerated, meaning that spent carbon 
can be processed to be reused; the adsorbed components can 
be desorbed and the spent carbon reactivated[6], allowing it to 
be reused repeatedly. Not all activated carbons are reactivated 
(powdered activated carbon is typically disposed of).  Reactivation, 
however, is an attractive feature because it costs significantly 
less than purchasing virgin activated carbon and also results in 
a lower carbon footprint. It takes much less energy to reactivate 
carbon than it does to produce virgin carbon. 
 
Depending on the location and capacity requirements of a treat-
ment facility, on-site reactivation may offer economic benefits. 

Remote or isolated operations may find that the shipping costs 
required to transport spent carbon to a commercial reactivation 
facility will outweigh the cost of an on-site reactivation operation. 
 
Conclusion 
Water is the world’s most valuable resource. As the world’s pop-
ulation grows, the efficient treatment of existing water resources 
will continue to grow in importance as well. Activated carbon 
offers an effective solution in many water treatment facilities, 
whether it’s to ensure drinking water is safe for consumption, 
to protect waterways from potentially harmful effluent discharge, 
or to help create products of premium quality. 
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Research to Encourage  
Small Systems to Adopt  
POU/POE for SDWA Compliance
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The intent of the Safe Drinking Water Act (SDWA) allowing  POU 
and POE water treatment was to help small systems achieve 
compliance.[1] It is curious that more small systems do not take 
advantage of this option. The reasons for compliance issues at 
these small systems are complex, which makes a timely solution 
challenging to navigate, as each system’s needs and resources 
are different. It could be upgrades needed at the treatment 
plant or repairs to the distribution system, including hiring the 
appropriate professionals to oversee the technical and engineering 
work. Small systems serve 3,300 people or less (and very small 
systems serve 25-500 people) so there are not as many customers 
to distribute the financial obligation as with larger systems. Loans 
or grants or other additional sources of financial means might be 
a barrier for small systems to make the needed improvements 
when compared to larger systems.[3] The interaction of all of 
these complex issues results in a delay to achieving compliance 
while new contaminant regulations continue to emerge. This begs 
the question, “What is the most sustainable solution long-term?” 
 
WQRF-funded Sustainability Comparison Study 
To address this novel sustainability question, WQRF is currently 
funding a project by the University of Massachusetts-Amherst, 
led by Drs. Kaycie Lane, Emily Kumpel, David Reckhow and John 
Tobiason. The hypothesis is that at some threshold of factors in 
small systems, it may be more sustainable (with respect to the 
human, economic and environmental impacts) to use POU/POE 
rather than to upgrade a centralized treatment plant or consolidate 
with another PWS. The researchers will test this hypothesis 

through exposure assessment and cost modeling as well as a 
life-cycle assessment for case studies in small communities across 
the United States. The researchers have identified four small 
public water system (PWS) case studies with an SDWA violation for 
either arsenic or nitrate. The names of the PWSs will be kept 
anonymous but the  US EPA region, contaminant and population 
served will be available for reference.  
 
The triple-bottom line analysis includes the human health risks 
and economic and environmental impacts for both POU/POE 
and centralized treatment upgrades to help very small systems 
achieve regulatory compliance. The human health risks evaluates 
the time it takes the system to achieve compliance, to investigate 
which strategy helps the PWS reduce the time of potential 
exposure to a contaminant. The economic costs will be calculated 
using a life -cycle costing approach for the entire process, from 
construction to long-term maintenance. The environmental impacts 
will be estimated through a hybrid LCA process utilizing an 
economic input-output model approach. All three factors will 
be modeled and analyzed to compare the POU/POE and cen-
tralized treatment upgrade option for each case study. Additional 
results from this research, beyond the case study communities, 
will provide an answer to the following question for small systems, 
“At what point is POU/POE the more sustainable option and at 
what point would centralized upgrades be more sustainable?” 
 
What factors play into this? Is it just the number of people 
served/connections or is there another factor to consider that 
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will help guide small PWS in the future towards achieving 
compliance? The researchers have collected data from the case 
study communities. They are in the process of selecting options 
for and modeling the costs of POU/POE devices that would be 
viable in the case study communities to compare to the upgrades 
that would be necessary to the existing centralized system. The 
researchers have presented the scope of their project at the US EPA 
Small Systems Workshop in 2020 for awareness and involvement 
of the small systems, and the research is anticipated to complete 
in spring of 2022.  
 
Other research to address potential barriers 
Despite what appears to be robust guidance from US EPA and 
technology certification standards, there seem to be other reasons 
that POU/POE is not more widely utilized as a compliance 
strategy. US EPA has published guidance for small systems 
seeking to implement POU/POE, including comprehensive 
tools for cost estimations of equipment and on-going labor and 
maintenance that any PWS can use to evaluate what is best for 
their specific community. The federal statute allowing use of 
POU or POE, however, does not automatically mean states have 
a process for approval. The PWS must obtain approval from the 
state for the monitoring plan, performance, field-testing and 
engineering design review of the POU/POE devices. Additionally, 
US EPA guidance states that if an ANSI certification standard 
exists for the technology and contaminant, then the PWS must 
use a certified device. If , however, an ANSI standard does not exist 
for the technology/device, then “States should utilize manufacturers’ 
substantiations of products’ performances, results from pilot 
tests conducted by other systems or applications, and on-site 
testing by the system.”[1] 
 
US EPA guidance includes charts that easily clarify the POU/POE 
technologies that can be used for which contaminants. Most 
ANSI-accredited certification bodies have online searches to 
find products for the technology and contaminant combinations 
that have certification standards that apply. Overall, it seems the 
guidance is available for what devices can be used but perhaps 
the approval processes at the state level may be an area where 
more research or guidance is needed.   
 
Another future WQRF-funded research project is a survey to 
gather feedback from all states and develop a comprehensive 
database of POU/POE for compliance. The survey will dig a little 
deeper than other surveys conducted in the past by gathering 
specific information on the states’ approval process and com-
munities currently using POU/POE. If the state doesn’t allow 
POU/POE, the survey will identify barriers to POU/POE devices 
as a compliance strategy and what is needed to overcome those 
barriers. The WQRF research task force is currently vetting propo-
sals and the research is anticipated to begin by summer 2021.  
 
Another potential barrier that has been discussed anecdotally 
is that the PWS customers won’t be receptive to the idea of 
home water treatment or allowing professionals into their 
homes. According to the 2021 WQA Consumer Opinion Study, 
58 percent of respondents surveyed indicated that they’d be 
willing to have water treatment in their home if they were not 
responsible for maintaining it other than letting someone in their 
home to service it. This increased to 61 percent of respondents when 

asked the same question with the responsibility for maintaining 
the system being their city water provider.[4] This data is the 
first glimpse into the public acceptance of using POU/POE for 
compliance and shows promise that there is already public 
awareness of POU/POE as a solution.  
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Protection of Contaminated Water 
Supplies through Implementation of 
Proven Remediation Techniques  
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In July 1989, a summit meeting was held in Paris, France and attended 
by heads of governments, scientists, engineers and senior officials to 
discuss protection of the environment. Since then, environmental 
protection has become a major [global] topic and while there has 
been much done at the political level, the problems mankind has 
created and damage caused to our natural environments have 
resulted in major advancements in water purification technologies. 
Many enforceable regulations have been established for water 
systems serving consumers as well as private water system owners.  
 
Our industry is blessed with a wide range of technical expertise 
and knowledge acquired over many years by men, women and 
companies who have developed, tested, certified and applied 
techniques that built the solid water treatment fundamentals 
we adhere to when specifying treatment for contaminated 
water supplies. Notwithstanding, we are faced with daunting 
challenges for many years to come. To ensure that products are 
safe for consumers to use, we have such organizations as WQA, 
NSF/ANSI, AWWA, IAPMO, CE, RoHS, public health departments, 
etc., charged with ensuring product safety for the consumer.  
 
Case in point  
The following is a case where a service station/convenience store 
that sells food and beverages prepared with well water received 
a Small Public Water System Inspection Report that found water 
quality in non-compliance with local public health department 
ordinances and required correction for insufficient storage and 
cross connection control. The well provides water for the gas 
station/convenience store, a manufactured home, an RV dump 
station and an irrigation system. There was no water treatment or 
filtration installed. This water source was found to be vulnerable to: 
 
• Potentially contaminating activities related to the current 

and former gas stations, and 
• A methyl tertiary butyl ether (MTBE) detection in the ground-

water supply above the primary maximum contaminant 
level (PMCL) of 24 parts per billion (ppb) in 2015  

 

Observations 
The well head located adjacent to the store was surrounded by 
a fence with a gate that can be locked to prevent unauthorized 
access to the immediate area. Inspection of the enclosed area 
disclosed inert debris and litter surrounding the well head. The 
store owner was instructed to clean up and maintain the area 
going forward. 
 
Additionally, the well head casing had two holes in it that were 
not watertight. One hole was used for routing the electrical 
service to the submersible pump. The purpose of the second 
hole was unknown and was a source of surface intrusion from 
atmospheric conditions, such as dust, pollen, insects, rodents, 
etc. The store owner took necessary actions to ensure the well 
head was watertight and would conduct routine inspections to 
make sure the well head remained watertight going forward.  
 
The store owner was informed that annual MTBE monitoring 
would be required to address these specific vulnerabilities. The 
monitoring report was filed in 2016 but reports for 2017 and 
2018 were missed. Due to failure to complete the annual MTBE 
monitoring during 2017 and 2018, the local primacy agency (LPA) 
issued a notice of violation (NOV) to the store owner in July of 
2019. This NOV included multiple directives focused on protecting 
public health from direct consumption of the MTBE contaminant 
in the water, which included: 
 
1 Ceasing distribution of water intended for direct human 

consumption 
2 Increasing MTBE monitoring frequency from annual to 

quarterly 
 
The table below summarizes available MTBE results including 
those that were obtained from the increased monitoring directive 
that was included in the 2019 NOV. 
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    Year         Sampling date         Well (pretreated)       Treated MTBE  
                                                       MTBE results (ppb)       results (ppb) 
    2015           03/25/2015                        24                             n/a 
    2016            11/16/2016                         18                             n/a 
    2017              Missed                          n/a                            n/a 
    2018              Missed                          n/a                            n/a 
    2019          06/07/2019                        7.1                             n/a 
    2019           10/28/2019                       3.9                            ND 
   2020         02/04/2020                      ND                            ND 
   2020         05/04/2020                      ND                            ND 
   2020          06/11/2020                       ND                            ND 
   2020          07/20/2020                      ND                            ND 
   2020          08/17/2020                       ND                            ND 

 

Remediation process 
A POE system, dedicated for water supplied to the gas 
station/convenience store only, was installed in August of 2019 
to treat water for beverages, ice, coffee and hand washing. The 
POE system consisted of a fiberglass 8” X 35” media tank loaded 
with 0.3 cubic feet of granular activated carbon and fitted with an 
automatic backwash valve. The manufactured home, RV dump 
station and irrigation system were bypassed and continue to use 
untreated water. The store owner filed a corrective action plan 
(CAP) in 2020 to expand the existing POE system for a centralized 
system intended to provide remediation for the entire service 
plumbing on the property. The LPA found the design to be adequ-
ate, but not required at this point (given the current MTBE levels 

and trends) but reserved the right to mandate 
application for permit amendment to install the 
centralized upgrade if needed to comply with 
applicable maximum contaminant levels (MCLs).  
The LPA, however, directed the store owner to 
provide a separate POE system for the manufac-
tured home to comply with US EPA drinking 
water standards. 
 
Distribution system 
In 2015, several potentially hazardous plumbing 
connections were identified as cross connections 
where a potable water service was directly con-
nected to the sanitary system without a code-
compliant air gap device. The store owner was 
directed to correct these plumbing infractions. A 
follow-up report by a cross connection specialist 
confirmed that all cross connections had been 
abated and submitted to the LPA for recording.  
 
The well was drilled in 1991 to a depth of 380 feet 
below ground surface (BGS) with a static water 
level at 110-feet BGS. The pump was a 1.5 hp sub-
mersible controlled by a pressure switch connected 
to an 85-gallon pneumatic pressure tank. Review 
of daily water usage for this location revealed the 
maximum daily demand (MDD) of 1,570 gallons 
and represents the minimum storage capacity 
the facility is required to have. 
 
Storage facilities 
The existing 85-gallon pressure tank did not meet 
the minimum storage capacity standards as 
required by the local LPA. The owner was required 
to submit a proposal to install sufficient water 
storage capacity to meet MDD standards. To 
comply with this requirement, the owner con-
tacted a local company who proposed a 1,550-
gallon atmospheric storage tank with automatic 
disinfection controls. The combination of the 85-
gallon pressure tank with the proposed storage 
yielded a total storage capacity of 1,635-gallons, 
which exceeds MDD of 1,570-gallons. The plan was 
required to include: 
 
• Projected completion date 
• Updated site plan illustrating all components 

By Gary Battenberg and Norma Lara Leep 
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of the water system (i.e., well head, pressure tank, POE system, 
atmospheric storage tank, transfer pump, distribution pip-
ing layout, etc.) 

• Plan review that would include storage tank disinfection 
procedures consistent with AWWA  C652-02 or newer version. 

• Storage tank design shall meet NSF 61 specifications and 
will include a drawing illustrating the following storage 
tank specifications: 

 
 Vent filter and features for prevention of entry of rainwater 

or runoff, birds, insects, rodents, or other creatures. A #24 
mesh, non-corrodible screen is recommended for place-
ment on these features. 

 Drain valve to allow the tank to be drained for sediment 
removal 

 Controls to maintain and monitor water levels 
 Equipped with isolation valves and designed and operated 

to allow continued distribution of water when the storage 
tank is bypassed for cleaning or maintenance. 

 A spray aeration system (SAS) designed for provision of 
precautionary treatment where MTBE may be present. 
This method is deemed best available technology for 
treatment of MTBE volatilization. 

 
Data monitoring and reporting 
Quarterly sampling for MTBE and bacteria are required for report-
ing to the State Water Resources Control Board-Division of 
Drinking water (DDW). Additionally, nitrate testing and reporting 
will be required every year and nitrite testing and reporting will 
be required every three years.  
 
Observation 
The store owner is currently not required to have a certified water 
operator due to the transient non-community classification of the 
water supply. Should centralized treatment be required in the 
future, however, the owner will be required to have a certified 
treatment operator for reporting and maintenance purposes. 
 
As we can see, the requirements in place to protect the consumer 
have placed additional burdens on business owners and other 
commercial establishments to provide remediation for water 
contamination. As a culture, we made the mess due to ignorance 
in the early days when it was not known or deliberately over-
looked the ramifications of open dumping of chemicals into our 
environment and ecological systems. Fortunately, the technology 
and application specific details are available to qualified water 
treatment specialists to provide recognized treatment methods 
for reliable and consistent water purif ication to protect the 
consumer.  
 
In fairness to local, state and federal agencies regarding compli-
ance with regulations, permits and inspections, which are in place 
to protect the public, it is always wise to work with these authorities 
when infractions occur. You have heard the adage, “You can’t 
fight City Hall,” so work with the authorities and not against 
them. When you comply, they may very well approach you to 
promote you as a local resource to help those businesses that 
need your valuable expertise.  
 

MOVING? 
     

Send us your new mailing address 
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Contact the  

Circulation Department 
 

pkettle@wcponline.com 
(520) 323-6144



JUNE 2021                                                                                                                                                           Water Conditioning & Purification   |  37

 

Why do systems need backwash?   
Feed source water carries varying degrees of suspended solids.  
These solids lodge and/or build up when captured in the void 
spaces between the individual media substrate, i.e., resin beads 
or granular filter media. As the solids accumulate, they can 
allow channels to develop in the bed. In addition, if they build 
into a cake layer at the upper surface of the bed, this layer 
creates pressure loss (across the system), reducing flow and/or 
even stopping flow. Filter cake is a deposit that forms on the surface 
of a filter bed as particulates become trapped by the media. 
Eventually, the buildup can prevent functional operation of the 
filter due to increased pressure loss (and reduced flow). In extreme 
cases, the filter cake breaks apart during the service run, due to 
hydraulic forces and the filter dumps the cake material into the 
service flow resulting in discolored water (Image B). In all these 
cases, the system’s bed fails to work properly and poor water 
quality results.   

 
Image B. Cake+layer+3 
 

Where to find backwash requirements  
Most media manufacturers publish a cut sheet outlining 
Conditions for Operation and media specifications. Within the 
conditions of operation, one should f ind the bed expansion 
percentage recommended for that product.  It is important to 
note that the flowrate necessary for the percentage expansion 
is expressed in gpm/sq. ft. Bed volumes are expressed in cubic 
feet and bed expansion flowrates, again, are expressed in 
square feet.  In the Conditions for Operation for Anthracite 
(Image C) there is a bed expansion call out of 20-40 percent and 
corresponding gpm/sq. ft. backwash flowrates.    
 

 
 
Image C. Anthracite specifications  
 

Operational specifications for anthracite

• Bed depth: 24 – 36 in., 10 – 18 in. for multibed filters 
 
•  Freeboard: 50% of bed dept (min.) 
 
•  Service flowrate: 5 gpm/sq. ft. or higher depending 

upon local conditions 
 
•  Backwash flowrate: 12 – 25 gpm/sq. ft. depending 

upon mesh size 
 
•  Backwash expansion rate: 20 – 40% of bed depth

Backwash Critical
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Backwash is critical to the functionality of granular media filters 
and ion exchange systems that include an upflow bed expansion 
during the regenerating cycle. Without it, they will likely plug, 
channel, foul and eventually fail. While it is a fact that proper bed 
expansion is a necessity, it frequently is an unknown answer to 
diagnostic questioning related to inadequate filtration results.  
Volumetric bed expansion, drain line flow and system operating 
pressure during backwash is often misunderstood but cannot be 
overlooked or unknown. This article will explain the reason for back-
wash, show where to find operating specifications that identify 
proper bed expansion and review proper operating pressures for 
backwash. In addition, the reader will learn to calculate backwash 
rates with respect to media vessel diameter and look at different 
types of backwash techniques to improve backwash efficiency.   
 
What does bed expansion mean and why is it  
critical to the discussion of backwashing? 
Bed expansion is defined as the increase in the volume of a bed of 
ion exchange or filter media during upflow operations, i.e., during 
backwashing. It results from lifting, separating and stratifying the 
media bed (Image A). The left vessel depicts service flow and the 
right vessel represents bed expansion during the backwash cycle.  
As a rule, bed expansion is expressed as the percent of increase in 
bed depth. Once the media bed exhausts (such as a water softener) 
or reaches its design pressure drop (such as an iron filter), it is 
standard industry practice to clear the bed of collected solids 
using an upflow backwash cycle. This flushes particulates out of 
the bed in addition to breaking up filter cake and flushing it to 
drain. An effective backwash stratifies the media bed using an 
even flow of water flowing from the lower distribution apparatus. 
This expands the bed and lifts to drain the suspended particulates 
trapped in the bed. Each type of media has a prescribed bed 
expansion percentage. This is the value specified by the media 
manufacturer necessary for adequate flushing the product to 
prepare it for the next service run.     
 

 
Image A. Bed expansion 
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Calculating backwash rates 
Calculating backwash rates for various diameter tanks for a 
given media. First one must determine the diameter of the tank.  
 
This equation is:   
With most math equations, there are simplified ways to get to 
the desired answer.  Because the industry standard for express-
ing tank diameters is stated in inches, one needs to do several 
additional steps to get a resulting answer in square feet. Here is a 
way to get the answer in a single step. Use this equation D2/183.  
D = the tank diameter in inches. Example for a 12” diameter tank. 
144/183 = 0.78 sq. ft. In case you are skeptical about D2/183:  
 
Solving for D with π = 3.14 and expressed in inches:  Area in ft2 

= 3.14r2/144 = 3.14(.5D)2/144 = 3.14(.25)D2/144 = .785D2 /144 = 
1/.785(.785)D2 ÷ 144(1/.785) = D2/144(1/.785) = D2/183.439  

Area in ft2 ≈ D2/183 
 
Before using the graph in Image C, we first need to know the feed 
water temperature.  Water becomes more viscous (thicker) as it 
gets colder. The chart shows three different expansions based on 
water temperature. Colder water, therefore, creates more lift.  Looking 
at the graph, a 30-percent bed expansion needs 12 gpm/sq. ft. of 
bed area at water temperature of 40°F.  At 60°F it takes 15 gpm/sq. ft. 
Sixty degree Fahrenheit water has less lift because it is less viscous. 
Once the flowrate value is determined, multiply it times the square 
foot of bed area within the tank to get the system backwash flowrate. 
 
Feedwater pressure and pressure  loss 
Feed water pressure and pressure drop also apply to establishing 
system backwash. Without pressure, there is no power to lift and 
stratify the bed to the required expansion percentage. Simply 
looking at the gpm of a supply line is no guarantee of backwash 
flow. While the source flow may be there, multi-port controls 
contribute loss through their internals and the DLFC (drain line 
flow control.) Drain line size and run length add to the mounting 
number of factors that slow backwash flow. Be sure to consider 
if the controls offer the needed gpm DLFC. Factor in all the  re-
lated to the proposed system and its installation piping. Then 
answer this question, “Will the source deliver the needed back-
wash flow at an industry recommended 30 psi?” If not, consider 
other system options.  Pay attention to the pressure drop during 
backwash for a particular controls valve. Larger controls offer 
backwash rates at lower pressure loss. Avoid using controls that 
show backwash rates that meet the require flow, but only at 
maximum pressure loss, i.e., 25 psi Delta P.   

 
Image D. Backwash bed expansion 
 

Backwash bed expansion
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Types of backwash cycle sequence   
Ion exchange systems use backwash to expand and loosen the 
bed ahead of brining to flush out impurities and illuminate possible 
channeling. Compared to media filtration, flowrates for backwashing 
ion exchange resins are fairly low - in the 4.5 to 5 gpm/sq, ft. range.   
 
In sediment and iron filtration, there are generally two types of 
filter set-ups: pressure vessels and gravity beds.  Pressurized 
filters are the standard application for residential, commercial 
& industrial and smaller municipal plants (Image E).  These pres-
sure systems backwash with line pressure,  and use a free board 
for bed expansion and avoid media loss during backwash. 
 

 
Image E. Pressure filters 
 
Large scale applications frequently use gravity bed filters. Their 
backwashing sequence involves several steps. First, the filter is 
taken offline and the water is drained to a level just above the 
surface of the filter bed.  Next, compressed air from immersed 
laterals diffuses up through the filter media (Image F) causing 
the bed to expand breaking up the compacted filter bed and 
cake layer forcing the accumulated particles into suspension. 
After the air scour cycle, clean backwash water is forced upwards 
through the bed continuing the filter bed expansion and carrying 
the particles in suspension into backwash troughs suspended 
above the filter surface.   
 

 
Image F. Gravity bed air scour 
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Conclusion  
It is a fact that media filters designed to backwash will not function 
properly without adequate bed expansion to clear the cake, the 
particulates and free solids from the filter material. Inadequate 
backwash enables solids to collect within the filter, the controls 
and on the media substrate – allowing this plugging material to 
eventually cause system failure. Before system design and sizing 
starts, get the source water flow details for the site – including the 

drain size. You cannot backwash 15 gpm down 
a drain that only takes 10 gpm. Do your 
homework on this most critical cycle and 
then decide on the application. Technologies 
are changing and if traditional high-backwash 
systems will not fit the site requirements, 
there are low water use options – options that 
function with a fraction of the water used 
with traditional filters. A little more time on 
the front side of a project will help prevent 
time-wasting service failures in the future.  
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Do your homework on this most  
critical cycle and then decide on the 
application. Technologies are changing 
and if traditional high-backwash systems 
will not fit the site requirements, there 
are low water use options – options 
that function with a fraction of the  
water used with traditional filters.
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In some applications, both pressure and gravity filters use air 
and water simultaneously to enhance the backwash prior the 
downward flow rinse cycle. This is common in filters using heavy 
media such as pyrolusite or wide tanks needing extra assistance 
starting the bed expansion process. In addition, air enhanced 
water backwash is part of new technologies designed to reduce 
water waste and eliminate the need for double-digit square foot 
backwash flowrates.  
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to test systems that won’t flow water without the filters in place 
for extraction without media. The result is that NSF/ANSI 53 was 
updated with revised language to clarify the requirement. This 
updated language in the 2020 edition of NSF/ANSI 53 reads as 
follows: “4.2.3.5 Systems with adsorptive or absorptive media 
shall be tested with and without the media. Testing without media 
shall include removal of any granular adsorptive or absorptive 
media, and removal of any adsorptive or absorptive replacement 
elements. Systems that contain only encapsulated filter ele-
ment(s) that are unable to be operated with the element removed, 
are exempt from without media extraction testing.” This revision 
does indeed make it very clear that systems that do not flow 
water without the filters installed are not required to be modified 
in some way to facilitate a without media extraction test. 
 
The standards development process in action 
One of the main functions of the Joint Committee is to engage 
in continuous improvement of the standards. This is an ongoing 
process as technology evolves, as regulations are updated and 
implemented, and as users of the standards bring issues such 
as this one forward. In some cases, revisions are made to update 
contaminant levels, modify testing procedures, or accomplish 
other goals to achieve continuous improvement. In this case, 
a review of the current language and how various users were 
interpreting it and implementing the requirement caused the 
committee to reflect upon the underlying reasons for the require-

ment and led to a clarification in the language and subsequent 
revision of the standard. 
 
Through years of constant focus and continuous improvement, 
the Joint Committee has managed to develop some of the most 
robust and scientif ically based standards for POU and POE 
products in the world. Although some may wonder why the Joint 
Committee continues to work on standards that were initially 
adopted 30 or even 40 years ago or longer, when revisions like 
this one are made to help clarify the standard requirements, it 
becomes clear why the committee continues to do this very 
important work.  
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Safety of materials in contact with drinking water is one of the 
foundational requirements of the entire family of NSF/ANSI and 
NSF/ANSI/CAN standards for products in contact with drinking 
water. The paramount importance of assuring that products in 
contact with drinking water will not leach contaminants into 
the drinking water at concentrations of toxicological significance 
is the reason each of these standards places great emphasis on 
material safety. These standards specify this requirement 
through extraction testing and analysis of the extraction water 
for potential contaminants, along with a toxicological assessment 
of any contaminants detected. 
 

The NSF/ANSI Drinking Water Treatment Unit standards have 
specified that extraction testing for POU treatment systems that 
include adsorptive or absorptive media must be conducted both 
with and without the media. The reason for this requirement to 
include testing without the media is because some of these systems 
could be in place in the field without a replacement filter installed. 
In this mode, it could be possible that contaminants are leaching 
from the materials of the system that normally would be adsorbed 
or absorbed by the media, but without the media these contam-
inants could end up to be present in drinking water. Testing without 
the media provides an extra level of protection for end users who 
may decide to remove spent filter cartridges and just return the 
system to service without installing a new filter cartridge. 
 
With this approach in mind, section 4.2.3.5 of NSF/ANSI 53 Drinking 
Water Treatment Units – Health Effects has read as follows: 
“4.2.3.5 Systems with adsorptive or absorptive media shall be 
tested with and without the media. Testing without media shall 
include removal of any granular adsorptive or absorptive 
media, and removal of any adsorptive or absorptive replacement 
elements.” This language, however, led to some questions and 
lack of clarity when put into practice with evaluation of certain 
POU treatment systems. 
 

A need for clarification 
For treatment systems with drop-in-style filter cartridges, this 
language is fairly straightforward to implement. The without 
media part of the testing involves simply removing any replace-
ment elements that included adsorptive or absorptive media 
(which is typically in the form of activated carbon) and exposing 
the system to water. The water is then removed from the system 
after exposure and analyzed for contaminants, the same as is done 
for the testing on the system with the filter cartridges installed. 
 
Where the situation becomes less clear is for treatment systems 
that involve encapsulated style f ilter cartridges that include 
adsorptive or absorptive media. Some of these systems are 
designed such that water will not flow through the system with-
out the filter cartridges in place. So it is impossible to simply remove 
these cartridges and conduct the without media extraction test. 
 
One approach to implement the standard for these types of 
products would be to modify the system such that water can 
flow through it without the adsorptive or absorptive media filter 
cartridges. Devices such as bypass plugs, or specially manufactured 
parts such as empty encapsulated housings with no media inside 
can be used to facilitate an extraction test without media. And 
in fact, these approaches have been put into practice, although 
not uniformly by all users of the standards. 
 
While this approach can work to meet the requirement of the 
standard, it is important to reflect upon the reason for the re-
quirement to test systems for extraction without absorptive or 
adsorptive media. This  is to assure that end users who operate 
the system without the filters in place are protected. So the 
question that arises with respect to this approach is, if the system 
doesn’t allow water to flow without the filters in place, doesn’t 
that design protect users against operating the system without 
filters in place?  The end user cannot consume any water from 
the system without the filters in place if no water can flow 
through it. And because this design does protect end users 
from operating the system without filters in place, then what is 
the reason for going to great lengths such as using modified 
systems to be able to conduct a without media extraction test? 
 
Clarification from the Joint Committee 
The NSF Joint Committee on Drinking Water Treatment Units 
recently considered this requirement and the questions posed 
above. The committee ultimately decided that there is not a reason 

Extraction Testing of  
Systems With Activated  
Carbon Replacement Elements
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Water Matters By Rick Andrew

The paramount importance of assuring that products in 
contact with drinking water will not leach contaminants 
into the drinking water at concentrations of toxicological 
significance is the reason each of these standards places 
great emphasis on material safety.



More than 90 percent of Americans are served by publicly or pri-
vately owned public water systems. These systems are defined 
as providing “water for human consumption through pipes or 
other constructed conveyances to at least 15 service connections 
or serv[ing] an average of at least 25 people for at least 60 days 
a year.”[1] Figure 1 provides a brief snapshot of public water systems 
in the US. As of the end of 2020, small drinking water systems 
serving ≤10,000 people comprised 95 percent of the roughly 
150,000 active public water systems.[2] The majority of these 
systems were very small, serving ≤ 500 people. Note that “small 
systems” typically refers to those serving ≤10,000 people, although 
US EPA also defines a more granular classification system: very 
small systems serving ≤500 people, small systems serving 501 
to 3,300 people, medium systems serving 3,301 to 10,000 people, 
large systems serving 10,001 to 100,000 people and very large 
systems serving > 100,000 people. 
 
  

Figure 1. Overview statistics of public water systems in the 
United States, including distribution by system classification 
(community; non-transient, non-community and transient, non-
community), source water (surface water [SW] or groundwater 
[GW]) and system size. Data and definitions are from US EPA.[2,3]  
 
Current Safe Drinking Water Act regulations 
Fortunately, US water systems are among the most reliable and 
effective in the world. US EPA’s Safe Drinking Water Act defines 
health-based, legally enforceable standards for approximately 90 
contaminants in public water systems (including microorgan-
isms, disinfectants, DBPs, inorganic chemicals, organic chemicals 
and radionuclides).[4] Table 1 summarizes the drinking water 
rules grouped by contaminant type.[4] In spite of tremendous 
success complying with these standards, infrequent drinking 
water violations do occur. Allaire et al. (2018)[5] analyzed 17,900 

Small Drinking Water Systems:  
Current Regulations versus  
the Unregulated Horizon
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community water systems over the period 1982-2015 and found 
that in any given year, 3–10 percent of the systems incurred 
health-based violations of the Safe Drinking Water Act, annually 
impacting an average of 19 million people. 

Through their nationwide analyses, Allaire et al. (2018)[5] and Rubin 
(2013)[6] concurred that smaller systems were no more likely than 
larger systems to violate health-based standards. With the excep-
tion of very large systems (serving >100,000 people, which reported 
lower frequency violations), all community water systems experi-
enced approximately the same frequency of health-related violations, 
with roughly 10 percent of the systems in each size category report-
ing violations.[6] While small systems are no more likely than large 
systems to violate health-based standards, many small systems 
face additional unique financial and operational challenges in 
consistently providing safe, reliable drinking water. Such chal-
lenges can include lack of expertise to choose, operate and maintain 
systems, lack of financial resources, aging infrastructure, limited 
options for residuals disposal and limited resources for states to 
support large numbers of small systems.[2]  
 
In particular, community water systems operated in rural counties 
(especially those relying on surface water sources) generally 
experience higher violation frequency compared to urban counties. 
For example, rates of total coliform violations were 56-percent 
higher in rural counties versus urban (and 76-percent higher across 
all violation categories). Low-income rural areas also experienced 
a larger compliance gap than higher-income rural communities. 
DBPs accounted for an inordinate fraction of the increased rural 
violations, with three times higher incidence compared to 
urban counties. This increased DBP formation may be attributed 
to higher water age associated with low-density housing in rural 
areas, in addition to less technical capacity and financial resources 
to upgrade infrastructure and perform frequent system 
flushes.[5] 
 

Prior to 2003, total coliforms were the most common type of vio-
lation, while other violations (including DBPs, radionuclides and 
inorganic and organic chemicals) become more prevalent in 
subsequent years, likely as a result of new DBP and radionuclide 

regulations.[5] Indeed, spikes in violations were observed imme-
diately following implementation of new federal regulations 
such as the Disinfectants and Disinfection Byproducts Rules.[5] 
During this post-regulatory implementation period, drinking 
water systems likely experience a dramatic learning curve and 
lag in adjustment.[5] This emphasizes the importance of drinking 
water systems at all scales familiarizing themselves with the future 
regulatory horizon. 
 

Contaminant Candidate List (CCL) and  
Unregulated Contaminant Monitoring  
Rule (UCMR) 
As part of the 1996 amendments to the Safe Drinking Water Act, 
US EPA established an approach to assist with periodic reviews 
of “regulatory determination” for drinking water contaminants 
in light of the following three criteria[7]: 
 
• The contaminant may have an adverse effect on the health 

of persons; 
• The contaminant is known to occur or there is substantial 

likelihood the contaminant will occur in public water systems 
with a frequency and at levels of public health concern; 

• In the sole judgment of the Administrator, regulation of the 
contaminant presents a meaningful opportunity for health 
risk reductions for persons served by public water systems. 

 
This procedure established the Contaminant Candidate List 
(CCL), which identifies chemical and biological contaminants 
as priority research targets as they are not yet regulated, but are 

Table 1. US EPA Safe Drinking Water Act national drinking water regulations.  
 
   Contaminant Type                         Regulation 
 
    Chemical                                            •       Arsenic Rule (2006) 
    contaminants                                    •       Chemical Contaminant Rules (1989, 1992, 1993, 1994) 
                                                                  •       Lead and Copper Rule (1992) and Revised Lead and Copper Rule (2007) 
                                                                  •       Radionuclides Rule (2003) 
                                                                  •       Variance and Exemptions Rule (1998)* 
 
    Microbial                                             •       Aircraft Drinking Water Rule (2009) 
    contaminants                                    •       Groundwater Rule (2009) 
                                                                  •       Stage 1 (2002-2004) and Stage 2 Disinfectant/Disinfection Byproducts Rule (2012-2013) 
                                                                  •       Surface Water Treatment Rules (1993, 2002, 2005) 
                                                                  •       Total Coliform Rule (1990) and Revised Total Coliform Rule (2016) 
 
    Right-to-know rules                         •       Consumer Confidence Report Rule (1998, 2005) 
                                                                  •       Public Notification Rule (2000) 
 
* Small systems serving <3,301 people (or 3,301 – 10,000 people with the approval of US EPA) may be eligible for a small system variance 

accounting for difficulties in complying with a National Primary Drinking Water standard (compliance within three years with 
possible extensions is generally expected).  
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known or believed to occur in public water systems. The CCL is 
updated approximately every five years based on public and expert 
input in light of current understanding of contaminant prevalence, 
health impacts, treatability, etc. The current version of the CCL (CCL 
4) includes 97 chemicals or chemical groups (e.g., commercial 
chemicals, pesticides, toxins, DBPs and pharmaceuticals) and 12 
microbial contaminants (including viruses, bacteria and protozoa). 
Nominations for the 5th CCL are now closed as US EPA develops 
the updated list for draft and public comment.[7] 
  
In coordination with the CCL, the UCMR was developed for 
monitoring priority unregulated contaminants in drinking water 
(no more than 30 unregulated contaminants every five years). 
Under this program, priority unregulated contaminants are 
monitored for all large public water systems. Depending on the 
availability of appropriations and sufficient laboratory capacity, 
a representative sample of small systems serving <10,000 
people is also monitored. Under the most recently completed 
UCMR (2018 – 2020), all large systems as well as 800 randomly 
selected small systems (serving 25 – 10,000 people) sourced with 
surface water or groundwater under the direct influence of surface 
water monitored for 10 cyanotoxins. Additionally, all large systems 
and a different group of 800 randomly selected small systems 
monitored for the 20 other UCMR 4 chemicals. US EPA covers 
the costs of UCMR sample analysis for systems serving <10,000 
people.[8,9] 
 
UCMR data are one of the primary inputs into the robust, national-
level dataset, the National Contaminant Occurrence Database 
(NCOD). Community water systems must inform their consumers 
of UCMR monitoring results (average and range of detection), 

whereas non-community systems must inform consumers of 
data availability. Out of the 919,233 samples collected by 2,535 
public water systems reported in the UCMR 4 Data Summary 
from April 2021,[10] nine percent were from small systems. In 
keeping with previous findings[5,6], the relative number of small 
system exceedances (8.5 percent of the total) was essentially 
congruent with small system representation in the full dataset. 
The most commonly reported exceedances of the reference 
contaminant levels are shown in Figure 2.[9]  
 
Figure 2. Exceedances of unregulated contaminant reference 
level (health-based concentrations to give context to UCMR 
measurements, not to be interpreted as regulatory or action 
levels). Data were derived from US EPA’s UCMR 4 for the period 
2018-2020 (as of publication of the April 2021 data summary[10]). 
The data labels above each bar indicate the percentage of the total 
samples or the percentage of the small system (serving ≤ 10,000 
people) samples exceeding the reference levels. The remainder 
of the 30 total UCMR contaminants were either not detected at 
levels above the maximum reporting level (1-butanol, 2-propen-1-ol, 
microcystin-LY, microcystin-LA, microcystin-LF, microcystin-LR, 
microcystin-RR, microcystin—YR, chloropyrifos, dimethipin, 
ethoprop, oxyfulorfen, tebuconazole, total pertmethrin and 
tribuofos) or do not have a health-based reference concentration 
(anatoxin-a, nodularin, HAA6Br, HAA9, germanium, butylated 
hydroxyanisole and o-toluiduine). 
 
Looking forward to future data collection, US EPA published the 
UCMR 5 proposal to the Federal Register on March 11, with sample 
collection from January 2023 through December 2025. As proposed, 
all systems serving >3,000 people, as well as a representative 

Figure 2. 
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sample of smaller systems, will collect samples for analysis. 
Small systems are required to notify US EPA by December 31, 
2022 of sampling location and inventory changes and if they are 
unable to sample according to the established schedule. 
 
On the horizon 
The Safe Drinking Water Act stipulates that US EPA use current 
information such as that from the UCMR to make regulatory 
determinations on at least five contaminants from the current 
CCL. Based on current understanding of contaminants on the 
CCL 4, the agency has decided to move forward with national 
primary drinking water regulations for two per- and polyfluo-
roalkyl substances (PFAS): perfluorooctanesulfonic acid (PFOS) 
and perfluorooctanoic acid (PFOA). The current US EPA advisory 
level for the sum of PFOS and PFOA is 70 ng/L. It was proposed 
that six other contaminants not be regulated: 1,1-dichloroethane, 
acetochlor, methyl bromide (bromomethane), metolachlor, ni-
trobenzene and hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX).[11] 
 
Moving forward, public water systems can begin preparations 
for these anticipated regulatory additions. Pre-emptive actions 
may help to flatten the future learning curve and facilitate more 
rapid adjustments to the changing regulatory landscape, which 
can be particularly important for small system compliance. 
Available resources include US EPA’s PFAS information web-
page[12], its presentation on PFAS and small systems[13] as well 
as its small drinking water systems research webpage.[14]  
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Pressure instruments  
 

 
 
Endress+Hauser announces the release of its new Cerabar and 
Deltabar pressure and differential pressure instruments, with 
a Bluetooth interface for easier operation and improved effi-
ciency in regulatory control, safety and other systems. Intui-
tive operation is now provided via the SmartBlue app, which 
includes guided operating sequences for parameterization 
and commissioning of the pressure sensor, bridging distances 
of up to 50 feet (15.24 meters). Continuous self-diagnostic 
functionality provides a coverage rate of over 95 percent. With 
this information, it is possible to plan system revisions and 
maintenance work in advance to reduce downtime signifi-
cantly and simplify the maintenance processes. 
www.us.endress.com 
 
Variable frequency system  
 

 
 
Goulds Water Technology, a Xylem brand, announced the 
launch of its ResiBoost Complete Packaged Variable 
Frequency System. This next-generation engineered design 

consists of a variable frequency controller, a multistage stain-
less-steel pump and tank to maintain and automatically adjust 
water pressure throughout the home when multiple water 
sources are used at the same time. The system provides con-
sistent water pressure in municipal systems and can also help 
to re-pressurize water in a well system. Available in six models 
that have different ranges of maximum PSI, maximum flow, 
stages, output phases and voltages, HP and weight. Depending 
on the model, the output voltage is either 115 or 230 volts. The 
HP ranges from 3/4 to 2 and has a maximum PSI ranging from 
40 to 68.  
https://goulds.com/pump-controllers/resiboost-complete-
packaged-variable-frequency-systems/    
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What’s New 

Chlorine removal  
 

 
 
KDF Fluid Treatment’s patented KDF® 55 Process Medium 
provides a highly effective means for removing chlorine from 
water in POE or POU applications. This high-purity formulation 
of copper-zinc alloy removes up to 99 percent of heavy metals 
from water using the redox process. KDF Process Media also 
control scale, bacteria and algae, even in hot water, are 100-
percent recyclable and contain no chemical additives. 
http://kdfft.com/products.htm 
 
Legionella training  
 

 
 
Mitigating the Risk of Legionella from Watts is an eight-module 
online course for facility managers, engineers and infection 
control professionals. In this 2.5 hour course, industry experts 
explain points of Legionella risk in a building’s premise plumb-
ing system, best practices for testing and monitoring, current 
design trends and more. By completing all eight modules, 
engineers can receive 0.25 CEUs through the American Society 
of Plumbing Engineers (ASPE) and all participants who complete 
the modules will receive a Certificate of Completion for the 
course. The course is available for $50 per person. Visit the 
website to preview and register. 
https://training.watts.com/local/course_preview/?id=552 
 

Precision wound cartridges  
 
Delta Pure DW Series Precision-Wound Filter Cartridges provide 
an economical solution for removal of solid particles from liquids 
and compressed gasses. Micron ratings are available from 0.5 
micron to 200 micron for polishing to pre-filtration. Optional 
core covers allow added particle removal assurance. Cartridges 
are available in continuous lengths from 4 to 72 inches (10.16 
to 182.88 cm) and diameters to 4.5 inches (11.43 cm). These 
filters are designed for several market segments, including 
potable water, process water, pre-filtration for membrane/RO 
systems, food and beverage and more. 
www.DeltaPure.com  
(804) 798-2888  
 
Analyzer  
 

 
 
The CA6 Colorimetric Analyzer from Electro-Chemical Devices 
provides federal, state and local managers and engineers with 
precise and dependable measurement data to ensure detection, 
remediation and regulatory compliance for chromium VI levels. 
An easy-to-use touch-screen display shows the measured 
parameter, analyzer status, percent reagent volumes and the 
menu bar, which provides access to the run, display, program, 
service and help menus. It includes two alarm relay outputs 
and a 4-20 mA channel that connects with programmable 
logic controllers (PLC’s) or distributed control systems (DCS’s).  
https://ecdi.com/    |    sales@ecdi.com 
 

 
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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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 Permanent 
Magnetic Water Conditioners  
 
•    Proprietary Multi-Pole Multi-Field 

Technology  
•    Worldwide Distribution  
•    Pioneers in Permanent Magnetic 

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

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  
  

FOR SALE  
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

CLASSIFIEDS WORK! 
Classified rates are $1.95 per word with a $78 minimum.  

 
Classified display advertising is billed at $80 per column inch.  

An additional $20 will put your classified ad on our  
web page for one month.  

 
Add $5 for a blind box number; inquiries  

will be forwarded by the publisher.  
 

Place an ad today! 
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