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Viewpoint 

Being Part of the Water Treatment Community 
 
February is usually remembered for Valentine’s Day or President’s Day here in the US. 
But instead of thinking about romantic relationships or historical figures, I’m using 
February to recognize this amazing community of water treatment professionals to 
which we all belong.  
 
As a company that supports and informs water treatment professionals, we want to 
connect people and ideas to make the industry stronger. To accomplish that goal, 
we’ve expanded our Technical Review Committee by two members. Please welcome 
Matthew Wirth of Pargreen Water Technologies and Larry Zinser of Master Water 
Conditioning. Wirth, who is actually a returning member, brings more than 40 years of 
experience from all levels of the industry, from service troubleshooting to heavy industrial 
systems. Zinser is a retired US Marine whose second career is water treatment. He 
holds multiple water treatment certifications and teaches courses around the world.  
 
The Straight from the Tap podcast is another way we are drawing the community 
together. With interviews of active water treatment professionals, we dive deeper into 
water topics but also get a taste of the personal side of each guest. We can all learn 
something new from someone with deep expertise. Find Straight from the Tap 
wherever you stream podcasts. 
 
In this issue, Wirth presents an in-depth treatise on ion exchange while Gary Battenberg 
of Argonide Corporation offers Part 2 of his series on water filtration. Marianne Metzter, 
ResinTech, Inc., gives an overview of the differences between solvent and non-solvent 
ion resins, an aspect that is rarely presented. Zhi Zhou, PhD, of Purdue University and 
Kayla Heriaud of WQRF round out the features section with findings of recent research 
regarding emerging contaminants and how to remove them.  
 
Each issue, we present either a Dealer Profile about a water treatment dealership or a 
Corporate Profile about a top corporate executive. We want to tell the industry about 
you, your accomplishments and your successes. You may have received emails asking 
for completed questionnaires that will give us the basics before being contacted by 
staff writer Emma Peterson. Going forward, we simplify the process by setting up the 
submission process on our website. Click on the Profiles link under the Magazine tab 
then scroll to the bottom of the page to complete and send the questionnaire.  
 
It's that time of year again, when the Buyer's Guide is being put together. Don't miss 
out on potential opportunities for your company to be featured in this timeless 
guide to all things and companies related to water treatment. Be sure to complete 
your questionnaire on our website as soon as possible. We've made it very easy...just 
click on the graphic and it will take you directly to where you need to be. 
 
With the Omicron variant and labor shortages continuing to slow business, we are 
here for you. Send us an email or connect on our Twitter and LinkedIn pages. We are 
in this together.  
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Global Spotlight 

North America 
 

Support for WaterSense  
expansion 
IAPMO® announced it strongly supports 
US EPA's Notice of Intent (NOI) to develop 
a WaterSense® draft specification for POU 
RO systems (https://www.epa.gov/sys-
tem/files/documents/2022-01/ws-pro-
ducts-ro-systems-noi.pdf). The NOI describes 
the efficiency and performance criteria 
WaterSense is considering for these systems 
to earn the WaterSense label, requesting 
input, supporting information and data from 
all interested parties on topics discussed 
in this NOI and otherwise related to RO 
systems.  
 

NGWA wrap up 
Groundwater professionals descended 
upon Nashville, TN in December for 
Groundwater Week 2021 and it was a 
giant success by all accounts. The event 
drew 4,171 attendees, making in the 21st 
largest NGWA annual conference and the 
largest ever held outside of Las Vegas, 
NV. Attendees came from all 50 states and 
represented 16 countries. They packed 
more than 30 educational sessions, some 
of which drew standing-room-only crowds. 
They also visited with 247 exhibiting 
companies that filled more than 67,000 
square feet of exhibit space. Twenty-eight 
of the exhibitors made their Groundwater 
Week debut. Brian Snelten, PG, an area 
manager for Layne Christensen, became 
the NGWA President when he was handed 
the gavel from Merritt Partridge at the 
NGWA Delegates Meeting.  
 

Safe water out of reach for 
some Californians 
Bay City News reported that an estimated 
371,000 Californians (about one percent 
of the state's residents) rely on drinking 
water that may contain high levels of 
toxic chemicals such as arsenic, nitrate or 
hexavalent chromium, according to a study 
from the University of California campuses 
in Berkeley and Los Angeles. UC Berkeley 
researchers said the results of the study 

likely understate the number of people 
impacted by unsafe drinking water, as the 
study included just the three chemicals. 
The study is the first to quantity the aver-
age concentrations of multiple chemical 
contaminants in both community water 
systems and domestic well areas statewide. 
The team has released an online Drinking 
Water Tool (https://drinkingwatertool.com-
munitywatercenter.org/) that policymakers 
and members of the public can use to look 
up where their water comes from, as well 
as map areas of the state where ground-
water sources are likely contaminated with 
unsafe levels of arsenic, nitrate, hexavalent 
chromium and 1,2,3-Trichlorolopropane.  
 

Threat gene discovered in 
Georgia water  
The MCR-9 gene, which causes anti-
microbial resistance, was recently found 
in sewer water Georgia. It causes bacteria 
to be resistant to one of the world’s most 
important antibiotics, colistin. The presence 
of the gene is a major concern for public 
health because it causes antimicrobial 
resistance, a problem that the World 
Health Organization has declared “one of 
the top 10 global public health threats 
facing humanity.” Researchers from the 
University of Georgia’s Center for Food 
Safety (CFS) collected sewage water from 
a local urban setting to test for the MCR 
gene in naturally present bacteria. Led by 
College of Agricultural and Environmental 
Sciences Assistant Professor Issmat Kassem, 
whose research focuses on MCR’s presence 
around the world, the team was surprised 
at how quickly they detected MCR — they 
found evidence of the gene in the first 
sample they took. Kassem said that 
demonstrates that the gene is becoming 
established in the US.  
 

USALCO, G20 merger  
completed 
H.I.G. Capital announced that its portfolio 
company, USALCO, LLC has completed a 
merger with G2O Technologies LLC. The 
merger creates one of North America’s 
leading water treatment chemical pro-
ducers with 27 sites, extending from 
California to Puerto Rico. The combined 
company will have in-house transportation 
capabilities and offer a range of products, 
including aluminum and iron salts, organic 
polymers and specialty blended formu-
lations.  
 

Duperon Corporation honored 
Michigan-based Duperon Corporation re-
ceived statewide recognition in November 
as a recipient of the MFG Innovation Excel-
lence award (part of the 2021 MFG Excel-
lence Awards, hosted by the Michigan 
Manufacturers Association). For more than 
35 years, the corporation has remained a 
leader in preliminary liquid/solids separation 
systems. It provides simple yet innovative 
solutions for a variety of screening and 
solids handling applications in the water and 
wastewater industry. Duperon’s business 
model revolves around creativity and open 
communication, empowering employees 
to take an inventive spirit in tackling some 
of the water industry’s biggest challenges. 
 

Toray fabrication, assembly 
moved 
Toray Membrane USA, Inc., has moved 
fabrication and assembly of NHP MBR 
modules to the United States to serve 
the North American market better. The 
products now meet Buy American Act 
requirements and the company stocks 
products domestically in two locations 
(Poway, CA, Austin, TX) to better serve 
OEMs. Toray can now ship from either 
site for fast and cost-effective delivery.  

 
Europe 
 

Over 1,100 food and drink  
acquisitions completed 
Zenith Global reported that 2021 was 
another record year for food and drink in-
dustry transactions, with 1,116 registered 
on the mergers and acquisitions database, 
an average of 21 each week. The total is 
34-percent more than in 2020 and 79-
percent higher than five years ago. The 
number has risen every year since a dip 
in 2013. Funding rounds for early stage 
businesses have become an increasingly 
important element. Water drinks (23) and 
water dispense (18), when taken together 
at 41, would come in eighth of the top 
sectors.   

Be sure to follow us on LinkedIn and 
Twitter for announcements, photos 
and breaking news.   

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



Calendar year 2021 was a whirlwind in the federal legislative 
arena. Congress focused its initial efforts on COVID-19 response 
through the March 2021 passage of the $1.9 trillion American 
Rescue Plan (ARP). Then it subsequently shifted towards long-
term economic recovery and infrastructure investment with the 
November 2021 passage of the $1.2 trillion Infrastructure Investment 
and Jobs Act (IIJA). Virtually every significant legislative movement 
across all sectors, including water infrastructure, came in these 
two large bills.  
 
Key accomplishments for the sector include an effective tripling 
of federal investments in the Clean Water and Drinking Water 
State Revolving Funds (CWSRF and DWSRF), large new pots of 
funding for lead service line replacement and PFAS remediation, 
and the authorization of a pilot program to help low-income 
water customers pay their bills.  So, with all of this investment 
under our belt, what should water industry professionals look 
out for in 2022? 
 

Build Back Better Act 
The Build Back Better Act (BBB), the legislative version of President 
Biden’s ‘American Families Plan’ for comprehensive expansion 
of social programs and investment in climate priorities, is the 
bill currently taking up the media limelight. While the bill is most 
known for social priorities like paid family leave and universal 
pre-K, it also contains significant funding for the water sector, 
building on investments made in the IIJA. Namely, it includes 
the following provisions: 
 

• $9 billion in funding for lead remediation projects. This is on 
top of the $15 billion for lead replacement in the IIJA 

• $1.85 billion to address combined sewer overflows 
• $1 billion for rural and disadvantaged community water 

infrastructure upgrades  
• $225 million to fund the low-income water customer assistance 

program. This program was authorized but not funded by 
the IIJA 

 
While IIJA makes a far greater direct investment in water infras-
tructure than BBB, it should also be noted that the bill’s significant 
investment in reducing climate pollution is an investment in our 
nation’s water systems. For example, the more work done to reduce 
carbon emissions, helping slow the pace of climate change and 
extreme weather events, the less stress put on our water systems 
from events such as extreme drought and floods. This ultimately 
will help water systems continue to supply clean, safe, reliable 
and affordable water to homes and businesses across the US. 
 
BBB has notably been stalled in its progress so far this winter, 
with holdout Senators Kirsten Sinema (D-AZ) and Joe Manchin 
(D-WV) still not yet on board. Both lawmakers, however, have 
shown that they are willing to stay at the negotiating table and 
work with their Democratic colleagues to find common ground 
and vote in favor of the bill. President Biden has scheduled his State 
of the Union address for March 1 and this is being seen by some 
as the new target date for getting BBB across the finish line.  
 

Water Resources Development Act 
Since 2014, Congress has passed a Water Resources Development 
Act (WRDA) every two years. WRDA typically includes water in-
frastructure funding and policy changes for both US EPA and 
the US Army Corps of Engineers (USACE). This year, following 
the IIJA’s large-scale investments in US EPA programs, the bill 
is likely to only include USACE provisions. If BBB fails, however, 
there is a chance that its water infrastructure provisions could 
be folded into WRDA.  
 
Congress kicked off the WRDA 2022 process in January by fielding 
stakeholder requests and holding initial legislative hearings but 
expect the process of drafting and holding a final vote on the 
bill to last at least through the summer. WRDA tends to enjoy strong 
bipartisan support – the most recent bill passed unanimously 
out of the Senate Environment and Public Works Committee – 
so clean passage is expected in mid to late 2022.   
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Water Policy in Action By Mae Stevens

Appropriations 
Congress has yet to agree to a Fiscal Year 2022 spending bill. 
Rather, lawmakers have passed a series of Continuing Resolutions 
(CRs) to keep the government funded at FY2021 levels, averting 
the political, economic and logistical nightmare of a government 
shutdown. While the House and Senate Appropriations Com-
mittees have been hard at work drafting a spending bill, it ap-
pears Republicans may not be motivated to act because the 
current spending remains at Trump-era levels. Democrats, eager 
to advance their first spending bill under the Biden Administration, 
will likely need to engage in significant negotiations to find 
middle ground acceptable to both parties. Although the path 
ahead remains murky, House and Senate draft versions of FY2022 
bills include increased funding for key water programs. 
 

While we await either compromise on FY2022 appropriations or 
yet another CR, the process is soon to kick off for Fiscal Year 
2023 appropriations. This will begin in earnest this month when 
President Biden is expected to send his FY2023 budget request 
to Congress, spurring committees to hold hearings and draft 
legislation in line with his priorities throughout the rest of the 
fiscal year, which ends September 30.   
 
 
About the author 
 

Mae Stevens is an Executive Vice Pres-
ident at Signal Group and the Chair of 
Signal Water. She provides strategic 
environmental and infrastructure policy 
expertise to a diverse range of corpo-
rate, municipal and non-profit clients. 
Prior to joining Signal Group, Stevens 
served as Environmental 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 Infrastructure’s 
2022 Federal  
Policy Outlook

Democrats, eager to advance their first spending bill 
under the Biden Administration, will likely need to  
engage in significant negotiations to find middle ground 
acceptable to both parties. Although the path ahead  
remains murky, House and Senate draft versions of FY2022 
bills include increased funding for key water programs.

Calendar year 2021 was a whirlwind in the federal  
legislative arena. Congress focused its initial efforts on 
COVID-19 response through the March 2021 passage of 
the $1.9 trillion American Rescue Plan (ARP). Then it 
subsequently shifted towards long-term economic  
recovery and infrastructure investment with the  
November 2021 passage of the $1.2 trillion Infrastructure 
Investment and Jobs Act (IIJA).
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There is no evidence to back them up. When making claims, it’s 
important they are qualified or quantified. 
 
Clarity may depend on the person’s knowledge level of water 
treatment who sees this value proposition. If they have a strong 
understanding, they may know from that VP that you have a 
solution they need. This sentence, however, provides very little 
clarity about the problem being solved, the product(s) being 
offered and how it can help the consumer. 
 
Now, let’s break down the criteria a bit more: 
 
• Appeal: What do customers find most appealing about your 

products or services? If you ask them why they’ve purchased 
from you over other companies, what do they say? List these 
out in the order they pop up most. 

• Exclusivity: What do you offer that no one else does? Is it a 
special guarantee? A staff of WQA-certified team members? 
Special training or experience that sets you apart? Perhaps it’s 
product-focused, like a unique water-saving feature or leak 
detector that’s not being used or advertised by the competition. 

• Credibility: How do people know your claims are true? If part 
of your appeal is your excellent white-glove service, do you have 
five-star reviews with stories of you delivering on this promise 
you can link to or reference? If your products and/or people 
are certified, then state where the certification comes from.  

• Clarity: What is the knowledge level of your target audience? 
How detailed do you need to be about your range of offerings? 
Is it enough to say you are a water treatment expert or do 
you need to include your top products in your VP? 

 
Go through this exercise with your team. Multi-tracking is a 
great method for a task like this. In Chip Heath and Dan Heath’s 
book, Decisive, How to Make Better Choices in Life and Work, they 
discuss how this method is a great way to depoliticize the process 
of making decisions. First, you’ll provide your team with the above 
framework to build an effective VP. Then you’ll ask each of them 
individually to write out what makes your business appealing, 
what’s exclusive to your products or services and what credibility 
you have that can be proven. From there you set a time to review 
everyone’s ideas together, combining overlapping ideas, grouping 
them together and pulling out the best ideas. 
 
As the leader, your next task is to compile this into a few different 
variations and ask for feedback on a scale of 1-5 on how each 
version meets the four criteria. Narrow it down to the top-scoring 
two and start to test these in your marketing and sales processes 
to see which one resonates more with your target audience. 
 
Remember, your VP is the answer to the question, If I am your 
ideal customer, why should I buy from you rather than your 
competitor? Your answers, for the purpose of this exercise, 
should start with, because. Because… You'll experience delicious 
clean water filtered to perfection through a custom-designed 
and [NSF/ANSI/WQA] certified system, installed and maintained 
with white-glove service from [industry association]-certified team 
members and backed by our five-year happiness guarantee. 
 
Once you’ve honed in on your organization's VP, start to drill 
down and create VPs for each of your products and services. 

Finally, your VP is your promise. How well you keep your promise 
will determine the strength of your brand. Need some feedback 
on your VP? Feel free to email me, I’d love to take a look and 
provide insights for testing! 
 

References 
1. MECLABS Institute. Value Proposition Development Online 
Certification Course.  
https://meclabs.com/education/online-learning/value-proposi-
tion-development 
2. Burstein, Daniel. “An Effective Value Proposition: What it is, 
why it is so important to business and marketing success, and 
how to use it.” Marketing Sherpa. 
https://marketingsherpa.com/article/how-to/value-proposition-
business-marketing 
 
 
About the author 
 

 Amanda Crangle and the team at 
Lamplight Digital Media help residential 
and commercial water treatment com-
panies profitably grow their dealerships 
using digital marketing. They have worked 
with over 100 water treatment dealerships 
spanning North America, managed millions of dollars in ad spend 
and performed over 1,000 scientific website split tests. Crangle 
intimately knows the water industry, having worked in a dealership 
as a sales rep and as a general manager. She and her team are 
passionate about expanding consumer awareness of water quality 
issues and providing education on final barrier solutions.  

 

Imagine you pick up a guitar. You’ve never held one in your 
hands before and the feel of it is foreign to you. Carefully, you 
place your left hand around the neck of the instrument. Your 
brain recalls times you’ve seen others play and intuitively the 
thumb on your right-hand strums down the strings. You are not 
sure what you’re doing but slowly you begin to pick and strum, 
trying to decipher by ear, the chords for Happy Birthday. Now 
imagine you have a framework in front of you. It shows you the 
name of the strings, how to hold the guitar, how to read a guitar 
tab and finally, the tabs you’ll need in order to play Happy Birthday. 
The song is printed out with the chords above each word on 
which you should strum. 
 
There’s no question that, for those of us who are not savants, we 
will learn to play the song much faster in the second scenario 
with the proven framework. When trying new things in life, 
there is almost always a framework you must learn first to become 
a master at it later. It helps us understand the basics so later we 
can test our own creative twists. 
 
Crafting your company’s value proposition (VP), also known as 
your unique selling proposition, is no different. Before we begin, 
let’s discuss what a VP is and isn’t and why you need at least one 
for your business. Flint McGlaughlin, the Founder of MECLABS 
Institute, states that a VP is the answer to this question: “If I am 
your ideal customer, why should I buy from you rather than 
your competitor?1 
 
Of all the articles, courses, worksheets and exercises I’ve gone 
through on this topic, this definition remains the most effective. 
The term value proposition is frequently thrown around and 
rarely is it executed well. I believe this has far less to do with creative 
prowess (or lack thereof) and more to do with not employing a 
practical, proven framework. 
 
Each step in your marketing and sales process should have its own 
value proposition, helping your ideal potential customers continue 
on a thought process to say yes at each micro-step, resulting in 
a big macro-yes to do business with you. Value propositions are 
essential to differentiate ourselves and drive prospects to action. 
In a market-driven world where so many of the things we buy 
(including water treatment) are commoditized, it is imperative 
to reach into the mind of your target audience and understand 
what THEY find valuable.  
 

Marketing effectively is much more dependent on the art of listen-
ing and repeating back rather than pithy headlines or witty 
turn-of-phrase, though they do have their place. Once you have 
done the work to understand what your customers value about 
your business by asking questions, you’re ready to begin devel-
oping your VP, which should effectively and efficiently convey 
your company's value. When done correctly, it can help both 
potential customers and your entire organization understand 
what you do differently, thereby helping them become the 
hands and feet of communicating and delivering this value. 
 
Without a clear value proposition, it’s likely each customer and 
team member will conjure up their own idea of what the VP is, 
causing unmet expectations, miscommunication and a struggling 
brand identity. With a strong VP, there is a concise promise, a 
clear expectation of what your customer can expect and what 
your team needs to deliver. 
 

How do we evaluate our current value  
proposition(s) and work to create an even  
better one?  
We use the following fundamentals to craft the answer to the 
value proposition question:2 
 
• Appeal – how much do I (the prospect) desire this offer/ 

product/service? 
• Exclusivity – where else can I get this offer/product/service? 
• Credibility – can I trust your claims? 
• Clarity – what are you offering? 
 
Let’s say your value proposition is the following: “Water Treat-
ment Co of Anytown USA offers affordable water treatment 
equipment and expert staff with over 30 years of experience.” 
It’s likely that appeal will highly depend on the person who 
reads this. If they must have a solution immediately due to severe 
water quality issues or other demands, the appeal may be high. 
If, however, someone has little urgency to make a decision, this 
sentence does not generate its own appeal. 
 
If a person were to visit three other competitor websites, they 
may find very similar value propositions making this company 
fade into a sea of options. While the terms affordable and expert 
are used, how can someone trust that those claims are true? 

Demystifying the Value 
Proposition for Water 
Treatment Companies
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Modern Marketing By Amanda Crangle
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People 

WC&P TRC expanded  
Matthew Wirth, General 
Manager of the Pargreen 
Sales Engineering-Water 
Division, has re-joined the 
WC&P Technical Review 
Committee and Lawrence 
R. 'Larry' Zinser, Master 
Water Conditioning, be-
came the newest member 
in February. Wirth, a water 
professional with 42 years 
of experience, works at 

multiple levels in the water industry. In 
addition to front-line field support (includ-
ing design, application and service trou-
bleshooting), he is an approved trainer for 
several industry organizations, state CEU 
programs and an author for trade period-
icals. Wirth holds a Water Conditioning 
Master license in the State of Minnesota, a 
BA Degree in organizational management 
and communication from Concordia Univer-
sity (St. Paul, MN) and received his engineer-
ing training at the South Dakota School 
of Mines and Technology in Rapid City, 
SD. He can be reached at (630) 433-7760.  
 
Following an education in chemistry (BS 
Degree) at Georgetown University, grad-
uate work at Wayne State University and 
a 27-year career with the US Marine Corps,  
Zinser has served an additional 27 years 
in design, manufacture, education and 
troubleshooting of residential, commercial 
and industrial water treatment systems. He 
has provided numerous technical courses 
(which have been accredited by WQA as 
well as Pennsylvania, North Carolina, Mary-
land, Virginia and Delaware Ground Water 
Associations, the American Nephrology 
Nurses Association and the Lehigh-Carbon 
County Community College) throughout 
the country and internationally. Zinser 
can be reached at larry@masterwater.com 
or cell phone, (215) 421-7115. 
 

Pollack named WQA  
Government Affairs Director   

The Water Quality Associ-
ation has selected Jeremy 
Pollack as its new Gov-
ernment Affairs Director. 
He will be based in Wash-
ington, DC, providing him 

direct and critical access to Congress, 
federal agencies and many key partners 
and stakeholders of the Water Quality 
Association. Pollack  once worked in an 

advisory role for WQA and most recently 
served as Manager of Federal and Global 
Government Affairs for the American 
Society of Heating, Refrigerating, and Air 
Conditioning Engineers (ASHRAE). He 
was the chief liaison for ASHRAE’s 50,000 
members to Congressional and federal 
agencies on issues related to resiliency, 
water, energy, sustainability and COVID-
19 guidance. For WQA, Pollack will be re-
sponsible for building strategies to ensure 
creation and passage of key legislation 
and regulation, including interacting with 
legislators, coalition building and persua-
sively advancing the association’s positions 
on water-related issues. He replaces David 
Loveday, who passed away in July after 15 
years with WQA.  
 

Minegishi appointed Toray VP 
Toray Industries, Inc. has appointed Dr. 
Shinichi Minegishi as Senior VP of Toray 
Membranes USA, Inc., effective April 2021. 
He joined Toray Industries, Inc. in 1993 and 
spent 17 years at the Global Environment 
Research Laboratory before moving to 
the Water Treatment Division in 2010. 
Minegishi is the inventor of Toray's UF 
membrane and was primarily responsible 
for R&D of the company's UF and mem-
brane bio-reactor (MBR) membranes. 
Later, as GM of the UF & MBR Membrane 
Products Department, he played a key role 
in managing global UF and MBR research, 
technology development, production 
and sales. As VP of TMUS, Minegishi will 
be responsible for business development 
to help the company become a leading 
supplier and innovator of membrane 
technologies for water and wastewater 
treatment and specialty separations.  
 

AMTA award winner,  
board announced  

The American Membrane 
Technology Association 
(AMTA) announced that 
the 2021 recipient of the 
Ian C. Watson Fellowship 
for Membrane Advance-

ment is Dana Reed of the University of 
Houston. She is an Environmental Engineer-
ing graduate student studying 'Covalent 
Organic Framework Nanofiltration Mem-
branes as a Platform for Development of 
a Simplified Predictive Donnan Steric Pore 
Model with Dielectric Exclusion' under 
the guidance of Dr. Devin Shaffer. Reed has 
a BS Degree in mechanical engineering 

from Baylor University (Waco, TX), where 
she graduated Summa Cum Laude. AMTA 
announced the election of nine members 
to its Board of Directors: Division I–Public 
Agencies, Industrial Users, Regulatory 
Agencies and Water Suppliers to End User: 
Daniel Haman, City of Fargo Water Plant, 
ND; Mehul Patel, PE, Orange County 
Water District, CA and Art Ruiz, El Paso 
Water, TX. Division II–Company/Corporate 
(Manufacturers, Suppliers, Consultants, 
Engineers & Architects): Michael Bourke, 
Wigen Water Technologies, CO; Doug 
Eisberg, Avista Technologies, Inc., CA and 
Ben Movahed, PE, BCEE, WATEK Engineer-
ing Corporation, MD. Division III–Associates 
(Individuals, Additional Affiliate of Div. I 
or II/ University & College Professors): Karla 
Kinser, PE, Burns & McDonnell, CO; Gregory 
Madden, H2O Innovation, MN and Greg 
Wetterau, PE, BCEE, CDM Smith, CA. The 
newly elected Board Members will serve 
for two-year terms, beginning in February 
2022. AMTA also announced the decision, 
as voted on by its membership, to estab-
lish a new Florida non-profit corporation, 
AMTA, Inc., and merge the existing Cali-
fornia corporation into the new Florida 
non-profit.  
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Upcoming Events 

February 2022 
 
21-25 AMTA Membrane Technology Conference 

(MTC22)  
Las Vegas, NV, USA 
https://www.awwa.org/Events-Educa-
tion/Events-Calendar 

 
24-26 32nd Annual Berkeley Springs International 

Water Tasting 
Berkeley Springs, WV, USA  
www.berkeleyspringswatertasting.com  

 
 
March 2022 
 
1-4 Introduction to Spunbond and Meltblown 

Technology  
Raleigh, NC, USA 
https://www.inda.org/training/advanced-
training.php 

 
6-9 37th Annual WateReuse Symposium 

San Antonio, TX, USA 
https://watereuse.org/news-events/confer-
ences/37th-annual-watereuse-sympo-
sium/ 

 
8-10 FILTECH 2022  

Cologne, Germany  
https://filtech.de/ 

 
10 Eastern WQA Spring Training 

Marlborough, MA, USA 
https://ewqa.org/product/ewqa-spring-
training-event-ma-registration/#attendees 

 
11 World Plumbing Day 

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

 
22 CIPH Gala In Support Of Habitat  

For Humanity  
Toronto, ON, Canada 
https://www.ciph.com/events/EventDe-
tails.aspx?id=1569464&group= 

 
22 World Water Day 

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

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

 

April 2022 
 
6-8 WQA Annual Convention & Exposition 

Orlando, FL, USA  
www.wqa.org/convention 

 
11-14 National Water Safety Conference  

Fort Worth, TX, USA  
https://watersafetyconference.com/ 

 
17-21 Singapore International Water Week  

2022 Virtual 
www.siww.com.sg/ 

 
22 The Water Tower Campus Grand Opening 

and Demo Day 
Buford, GA, USA 
https://www.theh2otower.org/demo-day/ 

 
25  The Water Tower Water Innovation &  

Leadership Summit  
Buford, GA, USA 
https://members.theh2otower.org/calen-
dar/Details/water-innovation-leadership-
summit-359750?sourceTypeId=Website 

 
 
May 2022 
 
10-11 Emerging Water Technology Symposium  

San Antonio, TX, USA  
https://ewts.org/ 

 
16-18 Global Water Summit  

Madrid, Spain 
www.watermeetsmoney.com/ 

 
19 Eastern WQA Spring Training 

Hagerstown, MD, USA  
https://ewqa.org/ 

 
23-24 Smart Water Utilities USA 2022  

Huntington Beach, CA, USA 
www.usa.smart-water-utilities.com  

 
29-Jun 2 IDA 2022 World Congress  

Sydney, Australia  
https://wc.idadesal.org/ 

 
 
June 2022 
 
8-10 Aquatech China 

Shanghai, PR China   
https://www.aquatechtrade.com/china/ 

 
12-15 AWWA  Annual Convention & Exposition  

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

 

15-17  Florida WQA Annual Convention 
Daytona, FL, USA  
https://fwqa.com/ 

 
21-22 Fate of PFAS: From Groundwater to  

Tap Water  
Westerville, OH, USA  
https://www.ngwa.org/detail/event/2022/0
6/21/default-calendar/22jun5010 

 
 
July 2022 
 
12-14 AMTA/SEDA Workshop: PFAS and  

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

 
 
August 2022 
 
23-25 THE WATER EXPO 2022 11th Edition 

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

 
 
September 2022 
 
6-8 Aquatech Mexico 

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

 
11-15 IAPMO 93rd Annual Education and  

Business Conference  
Charlotte, NC, USA 
https://www.iapmo.org/ibu/events 

 
11-22 IWA World Water Congress & Exhibition 

POSTPONED FROM 2021 
Copenhagen, Denmark  
https://worldwatercongress.org/ 

 
12-16 drinktec 2022  

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

 
13-15 WQA Mid-year Leadership  

Conference-trade-show 
Olympic Valley (Lake Tahoe), CA, USA 
https://mylc.wqa.org/ 

 
14-16 ASEAN Sustainable Energy Week 2022 

(ASEW) 
Bangkok, Thailand  
https://www.asew-
expo.com/2021/en/index.asp 

 

27-28 Canadian Hydronics Conference 
Saskatoon, Saskatchewan 
https://www.ciph.com/page/CHC2021 

 
 
October 2022 
 
5-7 INDOWATER 2022: 16th International 

Water, Wastewater & Recycling  
Technology Expo & Forum  
Jakarta, Indonesia 
https://indowater.merebo.com/ 

 
10-13 PWQA 65th Annual Trade Show &  

Convention 
Location TBD 
https://pwqa.com/ 

 
15 Global Handwashing Day  

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

 
18-20 Aqua Ukraine 2022 

Kiev, Ukraine https://www.iec-
expo.com.ua/en/aquaen-2022.html 

 
 
November 2022 
 
19 UN World Toilet Day 

https://www.un.org/en/observances/toilet-
day 

 
 
December 2022 
 
6-8 2022 Groundwater Week 

Las Vegas, NV, USA https://groundwater-
week.com/ 

 
7-8 Virtual Groundwater Summit 

https://pheedloop.com/Summit2021/site/ 
home/  

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

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



WQRF Funds Research to Evaluate 
Emerging Contaminant Removal by RO 
and Activated Carbon POU Technologies
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Grant recipient determines removal of select 
emerging contaminants by POU devices  
POU treatment systems, which treat water closest to the point 
of consumption, provide many benefits to remove trace-level 
contaminants remaining in treated drinking water. Although 
PFAS, Mn and L. pneumophila frequently occur in drinking 
water, limited studies have been done to evaluate removal of 
these emerging contaminants by POU technologies. To address 
the knowledge gap, the Water Quality Research Foundation 
(WQRF) funded research conducted by the author at Purdue 
University. He investigated the removal efficiencies of three 
PFAS chemicals with different carbon chain lengths (PFOS, 
PFBS and PFHxS), Mn, U and L. pneumophila by RO and activated 
carbon (AC) POU technologies. Three unique RO membranes 
and three unique AC devices were tested in this study. 
 
Both RO membranes and AC filters demonstrated average 
PFAS removal efficiencies greater than 90 percent for all POU 
devices tested. Among the three evaluated PFAS with different 
carbon chain-lengths (PFOS: eight carbons, PFHxS: six carbons, 
PFBS: four carbons), higher removal efficiencies were observed 
in long-chain PFAS (carbon chain-lengths >_ 6), while relatively 
low removal efficiencies were observed for PFBS. These results 
suggest that the tested POU technologies are generally effective 
to remove PFAS, but short-chain PFBS may not be consistently 
removed. 
 
All tested metals were effectively removed by RO membranes 
with average removal efficiencies greater than 95 percent. AC 
filters in this study were ineffective at reducing Mn and U with 
average removal efficiencies below 27 percent. The results showed 
that L. pneumophila was effectively removed by RO membranes 
with removal efficiencies being 100 percent, while AC filters did 

Feature By Zhi 'George' Zhou, PhD, PE, BCEE and Kayla Heriaud

As one of the most widely detected emerging contaminants, 
per- and poly-fluoroalkyl substances (PFAS) have gained 
a lot of attention due to their persistence and health risks. 

The Safe Drinking Water Act is a federal law that regulates the 
United States’ public drinking water. Under the SDWA, US EPA 
has established National Primary Drinking Water Regulations 
(NPDWRs) that set legally enforceable levels which a contaminant 
known to cause human health effects cannot exceed in drinking 
water in order to protect public health.1 Additionally, US EPA 
conducts national monitoring of drinking water every five years 
to gather occurrence data for contaminants that are not regulated 
and are suspected to pose a public health risk. This monitoring 
effort is known as the Unregulated Contaminant Monitoring Rule 
(UCMR) and helps the US EPA make the determination of whether 
to regulate additional contaminants under the NPDWRs.2 The 
contaminants identified in the UCMR process are often contaminants 
of emerging concern (CECs; also known as emerging contaminants).  
 
As one of the most widely detected emerging contaminants, 
per- and poly-fluoroalkyl substances (PFAS) have gained a lot of 
attention due to their persistence and health risks. US EPA issued 
a non-enforceable lifetime health advisory limit of 70 ng/L for 
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid 
(PFOS) combined.3 Other contaminants of emerging concern 
due to their wide detection and health concerns in drinking water 
are manganese (Mn)4,5, uranium (U)6 and Legionella pneumophila 
(L. pneumophila)7. The current non-enforceable guideline for Mn 
in drinking water is 50 µg/L8. The current maximum contaminant 
level (MCL) for U is 30 µg/L in drinking water9. L. pneumophila 
was considered but not included in the final list of UCMR 4. 
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not remove L. pneumophila effectively (efficiencies were all 
below 31.3 percent). The full research report and executive summary 
can be accessed at WQRF.org/completed-studies. 
 

Novel finding warrants future research 
Three statistically significant correlations were found and four 
observed positive correlations between PFAS removal efficiency 
and solubility out of 18 samples. These correlations indicated 
that PFAS solubility was a more accurate indicator than chain 
length to describe removal efficiencies by RO membranes in 
the WQRF-funded study. Further POU mechanistic studies 
should be conducted to evaluate whether solubility is a better 
predictor of reduction as compared to carbon chain length for 
PFAS removal.  
 

Additional WQRF-funded emerging  
contaminant research  
WQRF currently has two additional research efforts focused on 
emerging contaminants. The first is a national consumer seek-
ing to determine which emerging contaminants are already 
known by consumers and are of their greatest concern. The study 
results are anticipated to be released in Q1 of 2022. The results 
of the consumer study will prioritize the emerging contaminants 
for the Phase 2 study, which is focused on determining removal 
efficacies by POU and/or POE devices. The research task force 
is currently working on developing the request for proposals 
and anticipates research to begin by Q1 of 2023. 
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70-percent bed expansion, the same media load would require 
15.4 inches (391 mm) of lift (22 X .70 = 37.4), which would require 
a 44- or 47-inch-tall tank when factoring in the 3-inch underbed.  
 

Tank height should not be overlooked 
A question may come to mind here regarding the shorter tanks 
for these filters, given that most filters are prepared with a 54-
inch- (1,372 mm) tall tank. Many manufacturers or assemblers 
will standardize on one tank size because the economies of 
scale mean a better price on quantities of one size. Where 1.5 ft3 
media load is used, the 54-inch tank will have 33 inches of bed 
depth and with the underbed, a total bed depth of 36 inches. 
This leaves a freeboard area in the tank of 18 inches, which pro-
vides the required bed expansion. It is not advisable to use this 
tank for cubic foot media load. This would create a 29-inch free-
board depth, requiring a much greater lift for the sediments to 
travel to and out the drain of the filter.  
 
Consequently, heavier sediments or chunks of filter cake may 
not be flushed away. Over time, a buildup of residual sediments 
will diminish the efficiency of the filter to yield clear water to 
service. Give some thought to the tank size and speak with your 
supplier or manufacturer for their recommendations as well and 
be specific in the type of media being specified. This is especially 
important where warmer water temperatures are typical, so be 
diligent in obtaining the necessary water characteristics to ensure 
accurate filter design. 
 

Odor remediation 
Enjoyable drinking water is that which is clear, colorless and 
odorless. When even a slight odor is detected, one is tempted to 
seek an alternative such as bottled water or another prepackaged 
beverage to satisfy their thirst. Odor in water may be caused by 
many issues and controlling the problem may not be as simple 
as installing an activated carbon filter. Chlorine taste and odor 
is easily removed with carbon and generally will last for many 
years when the filter is installed at the point of entry.  
 
Filters range in size from a single cartridge filter to an automatic 
backwash filter. Many water utilities across our country use 
chlorine and/or chloramine to maintain bacterial and biological 
potability for the consumer. These, however, can have a negative 
effect on the flavor of drinking water, coffee and tea, juices and 
the like. Carbon has long been the workhorse of our industry for 
removing offensive tastes and odors from water effectively. 
 
Odor in water can be caused by hydrogen sulfide gas, character-
ized by the oft referred to rotten egg smell. Interestingly, it is the 
smell that people object to instead of the taste and hydrogen 
sulfide odor is one that you never get used to because it constantly 
offends the olfactory receptors in the nasal cavity and sends a 
signal to the brain that the odor is unpleasant. Those in the water 
treatment industry that provide treatment services in their 
markets can relate to this fact.  
 
Activated carbon alone is not a good choice for removing hydrogen 
sulfide because the adsorption sites are quickly fouled and the 
odor returns in a very short time. The development of catalytic 
carbons, however, has made a single bed filter possible whereas 
previously, a dosing pump was used to inject chlorine or hydrogen 
peroxide into the water stream to oxidize the hydrogen sulfide 

gas and convert it to elemental sulfur, which was then filtered 
out with activated carbon. This process typically required a large 
contact tank to provide sufficient residence time for the chlorine 
to fully oxidize the hydrogen sulfide before entering the carbon 
filter for dechlorinating and filtering out the sulfur. 
 
Oxidizing filters such as manganese greensand have been in 
use for many years and are still specified to treat troubled water 
containing, iron, manganese and hydrogen sulfide. Iron and 
manganese bacteria can be effectively oxidized and filtered 
out to yield clean water for domestic and commercial uses. 
Manganese greensand has also been proven to remove or reduce 
arsenic and radium from groundwater sources where sufficient iron 
is present to facilitate the grab on these contaminants. Be aware 
of regional waste discharge regulations when using any technology 
for the remediation of level-one contaminants. The more recently 
developed Greensand Plus doesn't require potassium perman-
ganate for regeneration yet exhibits all the benefits of the original 
Greensand as well as having increased operating temperatures. 
 

Color remediation 
Color in water is a regional problem in groundwater especially 
where conifer (evergreen) trees are the dominant growth species 
or decayed vegetation is present. Typically, the groundwater will 
have a light yellow to tea-colored cast that is indicative of tannins. 
Color in water may also be from dissolved organic matter or 
dissolved mineral matter. Color is not removed by mechanical 
filtration because it is completely soluble and therefore requires 
adsorptive filtration such as carbon or other specialized color 
removal media.  
 

 
 
Tannins can be removed from water with activated carbon if the 
pH value is below 5. A low pH, however, is typically corrosive and 
pH adjustment is required to bring the water to a basic condition 
that is not destructive to plumbing and fixtures. Where the pH 
is above 6, anion exchange resin is typically the method of 
choice for tannin removal. It is important to note that when tannin 
is present in a water supply, it is the first contaminant that must 
be removed where downstream treatment steps are included 
in the equipment array.  
 

(Courtesy of Shutterstock) Cutaway of a filter cartridge with activated 
carbon and ion exchange resins

Water Filtration Methods and Processes 
– Counting the Ways, Part 2 
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In Part 1 of this series, we looked at the definition of and a brief 
history of filtration and the importance of removing large solids, 
particulates and turbidity from a water source with sand separators, 
sediment traps and screen filters, which are used to improve clarity 
and aesthetics before boiling the water to ensure potability for 
drinking and cooking. In Part 2, we are going to look at the finer 
points of filtration, relative clarification and the remediation of 
sediment, odor and color removal. 
 
As previously mentioned, an accurate assessment of the problems 
described by the customer are important not only for effective 
treatment options but more importantly, to ascertain the level 
of involvement your water treatment dealership is capable of 
regarding complete remediation of these kinds of problems. 
Some states require certification when accessing the well directly 
for anything related to the pump, discharge piping and casing. 
If this is the case for your business, it is best to align yourself with 
a qualif ied company where downhole service is required, 
especially when the well is producing sand or heavy sediment. 
 
Now that we are aware of how and why to remove large particulates 
from a problem water source, let’s look at clarifying water where 
turbidity, odor and color are present. Each of these conditions 
may require at least one type of filtration media or as many as 
three for severe problems. Turbidity may require only a mono-bed 
filter media specifically manufactured for light sediment/turbidity. 
This type of filter media only requires a periodic backwash to 

flush away accumulated sediments. There are several media 
types to choose from, but care must be exercised when select-
ing a filter media for a backwash filter.  
 

Pump flow and pressure considerations 
First, determine the pump flowrate at 30 PSI (207 kpa) for tank 
diameters between 6 and 10 inches (154 – 254 mm) and 40 PSI 
(276 kpa) for tank diameters between 12 and 16 inches (304-406 
mm). Caution: Do not exceed the pump rate for backwash, 
which will determine the maximum tank diameter. Look closely 
at the recommended backwash flowrate for the media selected. 
Many filtration media average between 8-12 gpm per square 
foot (ft2), however there are some that require as much as 20-30 
gpm/ft2 to effectively lift and reclassify the media for optimal 
sediment/turbidity removal.  
 
Finally, pay very close attention to the manufacturers required 
media bed expansion, which is typically 30 percent of bed depth 
but for some media, the backwash bed expansion requirements 
can be as high as 50-70 percent. This is important to consider when 
selecting the tank height. Where a 10 X 40-inch (254 X 1016 mm) 
tall tank with one cubic foot (ft3) of filter media is sufficient for 
a 50-percent bed expansion, it is not sufficient for a 70-percent 
bed expansion.  
 
Example: One cubic foot of media in a 10-inch diameter tank 
requires 22 inches (559 mm) of bed depth. A 3-inch (76 mm) 
underbed (gravel or garnet) would increase the bed depth to 25 
inches (635 mm).  At 50-percent bed expansion, which is 11 
inches (22 X .50 = 33), that means the tank would have to be a 
minimum of 36-inches (914 mm) high to accommodate the lift. 
Therefore, a 40- or 44-inch-tall tank is recommended to prevent 
media loss to drain without exceeding the sideshell height. At 

Feature By Gary Battenberg

Now that we are aware of how and why to remove large 
particulates from a problem water source, let’s look at 
clarifying water where turbidity, odor and color are present. 
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Tannin is the proverbial fly-in-the-ointment in water treatment 
and, left untreated will eventually foul other filtration media 
because of the slight, oil-like characteristic that coats other 
media and renders it non-functional. If you are uncertain 
whether tannin is present in the water or you don’t have a test 
kit, sprinkle some black pepper in a glass containing the water. 
If the pepper migrates to the outer perimeter of the glass, this 
is a good indication that tannin is present. Also, tannin can be 
clear and not visible, and the pepper hack is a good stand by to 
help ascertain what may be in the water. If, however, you are in 
a region where tannin is a problem, be professional and obtain 
a good tannin test kit.  
 
When color is to be removed from water and removal is proving 
to be very difficult, a water analysis is required to determine 
what is binding the color and preventing its removal. It may 
take several attempts with different treatment techniques to 
establish a consistent remediation process. When faced with 
these difficulties, contact a water testing laboratory, and obtain 
their testing capabilities and pricing for their services. 

 

Conclusion  
In Part 3 of this series, we will look at the different types of filtra-
tion media that are commonly used in our industry and why 

hydraulic and temperature characteristics of ground water are 
critical to consistent and reliable filtration performance. Stay Tuned. 
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Uniform Particle Size Resin is  
Another Tool for your Toolbox

28   |  Water Conditioning & Purification International                                                                                                                    FEBRUARY 2022

In the water industry, the UPS acronym stands for uniform particle 
size ion exchange resin and it describes a type of resin bead 
sizing. What it is, why it matters, where it applies and how it works 
are all important to expanding one’s ion exchange knowledge. 
For this article, the concentration is on ion exchange softening. 
The stated goal of this knowledge sharing is to present existing 
resin technology and describe how its use may further industry 
efforts toward increased efficiency and improved functionality.  
 

What is UPS resin?  
Uniform particle size resin beads are similar in size – they are 
uniform by design. When looking at UPS resin beads under a 
magnifying glass, they stack evenly in the resin column (see 
Image A). Conventional resin products are not uniform; their 
size varies in a Gaussian distribution and a typical particle size 
distribution stacks randomly (see Image B). By design, smaller 
beads in the conventional product fill in the void space between 
the larger beads. A common particle size for UPS resin is 20 to 40 
mesh (.8 to .4 mm) to 30 to 50 mesh (.6 to .3 mm) bead diameter 
with a uniformity coefficient (UC) of 1.2.1 Conventional resin, 

using typical Gaussian particle size distribution, is 16 to 50 mesh 
(.3 to 1.2 mm) with a uniformity coefficient of 1.6.2 Size distribu-
tion can vary by manufacturer. Note: A 16 mesh (.3 mm) bead is 
approximately twice the size of a 30 mesh (.6 mm) bead.  
 
There are two ways of making a UPS product. One is to screen 
a Gaussian resin and keep the beads of similar size. It is hard to 
get UC below 1.2 this way and it is more expensive due to extra 
processing time and wasted polymer that does not make the 
cut. The second manufacturing process is making the beads by 
a two-step jetting process. This method can create a UC below 
1.1 and has a potentially lower manufacturing cost due to less 
waste.2 This does not mean that conventional Gaussian resin is 
bad. It plays a huge role in the industry. What is Gaussian particle 
size distribution? Gaussian distribution confirms that the resin 
sizing is normal and fits within a bell curve – the different size 
beads are distributed in a manner that fits the application (see 
Image C).  
 

 
Image C: Gaussian distribution curve
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Image A: (Courtesy of ResinTech, Inc.) Image B: (Courtesy of ResinTech, Inc.)

Before continuing, for those new to resin science, resin beads are 
not solid plastic spheres. They are a molecular sieve with a matrix of 
pathways – they are porous. The exchange sites (functional groups) 
reside throughout the bead. For the new learner, think of a spaghetti 
ball to help conceptualize a resin bead (see Image D). Over 99 per-
cent of the ion exchange happens on the surface area inside the 
bead.3 Seasoned pros know the beads are polystyrene strands 
held together with divinylbenzene crosslinking (see Image D1). 
 

 

 
Smaller uniform beads demonstrate faster kinetics (chemical 
reaction rates) than conventionally sized product. Improved 
kinetics typically result in improved brining efficiency, higher 
operating capacity, reduced salt usage (reduced chloride discharge) 
and a reduction of water used for regeneration. By removing 
the larger beads from a resin bed, the diffusion path (distance 
ions travels through the bead) is reduced; water travels faster 
through smaller beads and this is advantageous for ion exchange, 
including ferrous iron and manganous manganese. This will be 
discussed later. Without getting too far into the science, getting 
hard water into and out of the resin beads improves the predict-
ability of outcome (capacity and flowrate), while allowing the 
system to regenerate evenly and effectively.  
 

 

Image D1: Bead matrix

Image D: Spaghetti Ball

Image E: Gaussian size distribution

        mm                                 % of Size                         Mesh Size 
         1.25                                       0.80                                       14 
        1.00                                       2.00                                       18 
        0.80                                      14.90                                      23 
        0.63                                      33.20                                      29 
        0.50                                      32.50                                      36 
        0.40                                      14.10                                      45 
        0.30                                       2.00                                      60 
       Finer                                      0.50                                      NA 

Using varied sizes of bead allows the resin bed to fill in with the 
smaller beads occupying the voids between the larger beads 
(see Image B). Images C and E show examples of conventional 
Gaussian size distribution for resin.4 Note: Ninety-five percent of 
the Gaussian resin batch would fall between 23 and 45 mesh 
(0.80 - 0.40 mm). It works well for conventional softening and ion 
exchange applications. It is a cost-effective practice that utilizes 
the largest portion of beads produced in manufacturing. It goes 
without saying, UPS products cost more to produce.  
 

Why use a UPS product?  
The water industry landscape is changing. Government entities 
are asking for reduced chloride discharge. Industrial users are 
looking for ways to reduce water use. Consumers expect greater 
efficiency. As stewards of best water practices, it is prudent to 
consider available design options to comply with current economic 
and environmental needs. Moving water and ions evenly through 
resin, both in service and during regeneration, provides consis-
tency of outcome. When chemical reactions happen at the same 
time, one can better predict how much brine is truly needed 
and how much water is needed to rinse the brine from the system.  
 
When beads vary from 0.3- to 1.2-mm diameter, the larger beads 
require more time to react than the smaller beads. Simply put, the 
larger beads are four times the size of the smaller beads and these 
larger beads dictate the process. Consistently leads to efficiency. 
In addition, UPS product uniformity allow the use of smaller 
beads without experiencing increased pressure drop. The even 
voids space between the beads allows water flow without undue 
pressure loss. Note: The even void space does result in less surface 
area in the bed – using a finer mesh UPS can even out the surface 
area loss.  
 
Ion exchange is an excellent option for controlling metals such 
as iron and manganese when they are in solution. When iron is 
ferrous and manganese is manganous, they are divalent and 
will exchange with sodium in a salt regenerated water softener. 
When these metals oxidize, they do not exchange, and can plug 
and coat the beads – destroying their functionality. Using smaller 
beads and other short-path technology, helps the resin bed 
strip these nuisance metals from water while the short path 
through the resin helps prevent suspended metal solids from 
becoming lodged inside the bead. Larger beads have a longer 
diffusion path and metals can oxidize and/or lodge in the bead and 
plug off future access to the interior of the bead. Remember, 99 
percent of a bead’s capacity is inside the outer shell. If the bead 
is plugged, it doesn’t function properly. Resin beds with smaller 
beads, or short-path technology, do a better job of managing 
metals in solution over conventional resin.  
 

What a scientist might say and what it means:  
Scientifically engineered resin utilizes nanotechnology to help 
propagate ions into and out of the beads at the fastest possible 
rate, thus reducing hardness leakage in the exhaustion cycle 
and minimizing salt use in the regeneration cycle. The en-
hanced diffusivity, optimized kinetics and better surface to vol-
ume ratio make resins with shorter paths superior to Gaussian 
resin by reducing leakage and optimizing water and regenerant 
use.2 What this means is that utilizing smaller beads with 
shorter paths allow ions to spread (diffuse) across and through 
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the resins (inside and outside) surface area (surface-to-volume 
ratio),improving the rate of ion exchange (optimized kinetics.)   
 
Again, for most softening applications, using Gaussian resin is 
a standard practice and totally acceptable. The introduction of 
UPS and short path technology puts another tool in your tool-
box. The industry is asked to start policing itself to increase ef-
ficiency to reduce water waste and chloride discharge. UPS is 
an existing technology with years of historical data that lends 
itself to building systems for regions requiring water conserva-
tion and reduced waste solids. Please consider both existing 
technologies and new advancements for creating best prac-
tices – it will save our industry and more…  
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Under the CWA 1,2-dichloroethane is designated as a hazardous 
substance, which means that there will be limits established for 
discharging a pollutant into water of the United States, which 
simply put, indicates surface waters such as rivers, tributaries, lakes 
and portions of the ocean. The National Pollutant Discharge 
Elimination System (NPDES) Permit Program under the CWA 
establishes levels for contaminants that are discharged by busi-
nesses and industries into surface waters as well as into municipal 
sewers. These levels can vary from state to state and from business 
to business, depending on a variety of factors aimed at controlling 
pollution. CERCLA is mainly known for 
regulating Superfund sites to reduce risk 
and exposure. These regulations are just 
a few of many, including state require-
ments as well as international laws. With 
all these regulations, this chemical is 
obviously hazardous to our environment 
and to public health.  
 

Non-solvent versus solvent  
made resins? 
The biggest reason to use non-solvent 
resin is that it will not leach DCE (or other 
solvent used) into the effluent water. Given 
the health effects associated with DCE, 
adding it to effluent water is undesirable 
in residential water treatment, as well as 
in many commercial industries. Typically, 
solvent resin manufacturers will remove 
as much of the solvent as is economically 
feasible; however, this leaves solvent 
concentrations in resins that are typically 
more than 1,000 times higher than the 
MCL. Any remaining solvent will usually 
be purged in the initial regeneration and 
pre-conditioning of the resin, when placed 
into service. Additionally there are man-
ufacturer’s recommendations to pass 
water through the resin to fully rinse any 
remaining resin or color that may be 
present. These steps, however, do not 
guarantee that the softener effluent will 
be below the MCL when the resin is first 
used, while not using solvent in the man-
ufacturing process doesn’t mean that the 
resin won’t contribute other contaminants, 
like divinylbenzene or styrene. Typically, 
these contaminants are in such small 
quantities that they cannot be measured 
using current analytical methods.  
 

The Difference Between Solvent  
and Non-Solvent Resin
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Ion exchange resins offer water treatment professionals numerous 
options for removing contaminants from water. When we think 
about water treatment, we tend to focus on what is being removed 
In some instances, however (specifically with ion exchange), 
there are things that may be added to the water. When thinking 
about what is added to the water, most people think about 
sodium, potassium and to a lesser degree chloride, which shows 
up in the water due to the exchange of hardness minerals for 
sodium or potassium. There could, however, be solvents or other 
reactants and contaminants left over from the manufacturing 
process, leaching from the resin itself, depending on a variety of 
factors such as storage conditions, including extreme tempera-
tures. For high-purity applications (such as in the medical industry), 
solvents in the product water can be disastrous and potentially 
dangerous. Therefore, some cation resins are marketed as non-
solvent, which are made without solvents. This article will focus 
on cation resins mainly used in softening applications.  
 
Historically the manufacture of ion exchange resin was done 
without the use of solvents. Due to advances in manufacturing, 
solvents were introduced to produce a better product. To better 
understand why solvents are used, a simple review of the manufac-
turing process is necessary. Manufacturing cation resins involves 
multiple steps with various chemical reactions. First, resin beads 
are formed by styrene and divinylbenzene in a suspension poly-
merization process. Then, for non-solvent resins, the beads are 
sulfonated by reacting them with concentrated sulfuric acid; 
this results in a hydrogen-form cation resin. Next the sulfonated 
beads are then exposed to water (which swells the beads) and 
they can expand to more than double their original size. Finally 
for softening resins, there is a neutralization process to change 
the resin from hydrogen form into sodium form. 
 

The sulfonation, swelling and even the neutralization process 
puts stress on the bead and can cause cracking and/or breaking, 
which results in a useless resin. In solvent-based resins, a solvent 
(usually 1,2-dichloroethane [DCE]) is added prior to the sulfonation 
process as a swelling agent, causing the beads to expand. The 
beads are then sulfonated and hydrated with much less stress, 
which leads to fewer cracked or broken beads.  
 
At this point, the beads do contain a significant level of solvent 
used in the swelling step; no matter how much rinsing is done, 
a portion of that solvent will remain and can be released when 
in the resin is used. Manufacturing without a solvent is difficult 
and requires careful control of the sulfonation and hydration 
steps to help in reducing the broken and cracked beads. Due 
to the difficulties of the manufacturing process of non-solvent 
resins, there is an increased cost. The ability to manufacture 
without using chlorinated solvents , however, which is better for 
the environment as there is no solvent that must be properly 
disposed of, provides a product that will not contribute DCE or 
solvent that is used into the treated effluent.  
 
The solvent 1,2-dichloroethane is highly regulated, especially in 
the United States, due to it’s hazardous nature. It is regulated under 
a number of different regulations including the Safe Drinking 
Water Act (SDWA), the Clean Water Act (CWA) the Resource 
Conservation and Recovery Act (RCRA) and Comprehensive 
Environmental Response Compensation Liability Act (CERCLA), to 
name a few. Under the SDWA, US EPA has established the max-
imum contaminant level goal (MCLG) at zero. That is the level at 
which there are no known or anticipated health effects. The legally 
enforceable maximum contaminant level (MCL) has been estab-
lished at 0.005 mg/L, meaning public water supplies need to ensure 
that this level is met in any publicly supplied water.  
 

Feature By Marianne Metzger

When considering non-solvent resin, it is important to know 
your supplier. There are suppliers who provide non-solvent resin 
that can end up with solvent in the f inal product. Suppliers 
that manufacture both solvent and non-solvent resin in the 
same plant can have cross-contamination. This will occur when 
reclaimed sulfuric acid is reused from solvent resin production 
for non-solvent resin production. There are some manufactures 
who have plants specifically dedicated to non-solvent resin 
production, ensuring that there will be no solvent in the final 
product, thus no solvent in the product water. It’s important to get 

When considering non-solvent resin, 
it is important to know your supplier. 
There are suppliers who provide 
non-solvent resin that can end up 
with solvent in the final product.
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to know your resin supplier, know where 
and how the resin is manufactured. Some 
resin suppliers will additionally treat 
imported resins to ensure that solvents 
are reduced so that a product of a higher 
standard is delivered. Other suppliers will 
deliver an imported product direct to 
customers, leaving the burden of rinsing 
the resin to the customer.  
 

Conclusion 
Whether buying resin through a distribu-
tor, supplier or direct from a manufacturer, 
get to know more about the quality of 
the resin to be purchased, to help avoid 
any quality issues with customers. Find out 
if the resin is manufactured with solvents 
or in a plant that uses solvents, or if the resin 
is further treated to reduce the leaching 
of solvents. A reputable resin company 
will provide a Certificate of Analysis or one 
can have the resin tested by a third-party, 
to help ensure they are getting the quality 
product for which they are paying. The 
standard cation resin Certificate of Analysis 
includes capacity, moisture retention, 
effective particle size, etc. but does not 
address the presence of solvents.  
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It’s important to get to know your 
resin supplier, know where and how 
the resin is manufactured. 
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Water Matters By Rick Andrew

Update on Rated  
Capacity for Commercial 
Modular Systems

Rated capacity is a fundamental aspect of active media water 
filters that rely on adsorption or absorption of chemical contam-
inants as a mechanism of action. At some point, the active 
media will begin to reach equilibrium with the water being 
treated, in terms of the concentration of chemical contaminants 
in each and the effectiveness of that media will decline. This 
characteristic of active media filtration systems is recognized 
within the NSF/ANSI Drinking Water Treatment Unit (DWTU) 
standards, such that chemical reduction claims are tested 
based on the manufacturer’s rated capacity. The systems must 
perform according to requirements either to the rated capacity 
in the case of aesthetic contaminant reduction claims, or beyond 
it for health claims. 
 

NSF DWTU standards and rated capacity 
It is recognized that an active media water filter may be more 
effective in treating certain contaminants compared to others. 
Chemical contaminants vary in structure and properties, which 
impacts their solubility in water, their affinity for various treatment 
media and ultimately, the effectiveness of the media in treating 
them. Also, a review of contaminant occurrence in source water 
and drinking water informs us that different contaminants tend to 
be present in different concentrations, as well. Typically, an active 
media filter will have a higher capacity for a given contaminant 
when the concentration of the contaminant is lower. 
 
Given these variables related to capacity, it is understood that rated 
capacity for filtration systems with multiple chemical reduction 
claims must be specifically addressed within the requirements 
of the NSF/ANSI DWTU Standards. For example, one approach 
could be to establish individual and potentially different rated 
capacities for each chemical contaminant evaluated for reduction. 
The NSF Joint Committee on Drinking Water Treatment Units 
has considered this issue and has determined that for the sake 
of simplicity and clarity for end users, there must be only one 
rated capacity for each active media filter system. In effect, this 
means that the lowest evaluated capacity for the various chemical 
contaminants evaluated and claimed becomes the rated capacity 
for the system. The result is that filter systems with multiple 
chemical reduction claims may have a safety margin with the rated 
capacity when it comes to certain contaminants evaluated 
under the NSF DWTU standards. 
 

Commercial modular systems and capacity 
Commercial modular systems are specifically designed and 
manufactured for commercial applications, such as treatment 
of water for fountain beverage dispensers used in restaurants. 
These systems typically consist of a manifold and various filtration 
elements that can be employed for different purposes, depend-
ing on the nature of the application, such as the source and 
composition of the water being filtered. Professional installers 
use their water treatment and product application training and 
knowledge to assure that the filter elements put into service are 
appropriate for the specific application. 
 
The approach to rated capacity for commercial modular systems 
has been to establish it per treatment element, as opposed to 
per each possible permutation of the treatment system. This 
approach makes it simpler for manufacturers to describe capa-
bilities for their products and makes it clear for installers how 
frequently the elements must be serviced given the usage level 
and the configuration. 
 
Consistent with the overall approach, the NSF DWTU Standards 
have required establishing one treatment capacity per modular 
element based on the lowest capacity for any chemical contam-
inant reduction claim, for those elements with more than one 
such claim. 
 

Recent developments 
Recently, this approach of one rated capacity per modular element 
was reconsidered with respect to the situation with chlorine 
reduction versus chloramine reduction. Typically, active media 
filter systems with the ability to treat chloramine will also have the 
ability to treat chlorine and with a significantly higher capacity 
for treatment of chlorine. 
 
Considering that commercial modular systems are installed and 
serviced by trained professionals, this approach has been revised. 
Service professionals have knowledge regarding the disinfection 
approach being taken by the various water systems in which 
they are working and whether they may be using chlorine or 
chloramine. Ultimately, these professionals have the capability 
to allow them to understand and manage filter elements with 
claims of chlorine reduction and chloramine reduction that vary 
in rated capacity depending on which type of disinfection is 
used on the water being treated. 
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With this point of view in mind, NSF/ANSI 42 has recently been 
updated to indicate that for modular elements that have con-
taminant reduction claims of chlorine reduction and chloramine 
reduction, and no other claims with a rated capacity, then differ-
ent rated capacities may be stated for chlorine reduction and 
chloramine reduction. See Figure 1 for the exact wording from 
the standard. 
 

Claims without rated capacity 
Under the NSF/ANSI DWTU Standards, mechanical filtration 
claims do not have rated capacities associated with them. The 
testing for these claims does not have an end point defined by 
volume, like chemical reduction claim testing does. Instead, the 
testing for mechanical filtration claims involves introducing test 
particles into the filters and ending the test based on a reduction 
in flowrate based on clogging of the filter. Because the end point 
of the test is based on flow reduction, there is no tie to a specific 
volume of water and therefore, no rated capacity established by 
the test. 
 
Therefore, a commercial modular element with claims of chlorine 
reduction, chloramine reduction and one or more mechanical 
filtration claims can have different rated capacities for chlorine 
reduction and chloramine reduction. See Figure 2 for a list of 
mechanical filtration claims that do not have rated capacities 
associated with them. 
 

More flexibility 
This recent update to NSF/ANSI 42 provides 
flexibility regarding the rated capacity of 
certain modular elements of commercial 
modular systems, allowing water treatment 
professionals to best serve end users by tailoring 
the replacement frequency of these elements 
to the type of disinfection used on the source 
water for the commercial facility. End users are 
assured a product that will function as claimed 
by the manufacturer and maintenance costs 
can be controlled more effectively by leverag-
ing product capabilities and the advanced 
training and knowledge of these professionals. 
 

 
 

 

Figure 2. Mechanical filtration claims without rated capacity 
associated 
 

Standard                        Mechanical filtration claim 
NSF/ANSI 42                    Nominal particulate reduction 

NSF/ANSI 53                    Asbestos reduction 

NSF/ANSI 53                    Cyst reduction 

NSF/ANSI 53                    Turbidity reduction 

NSF/ANSI 401                  Microplastics reduction 

Figure 1. Language from NSF/ANSI 42 regarding commercial 
modular elements and chlorine and chloramine reduction 
capacity 
  

8.2.2.3.1 Allowance for chlorine and/or monochloramine 
claims: in the specific case where chlorine and monochlo-
ramine are the only claims made with a rated capacity in 
liters (gallons) for a unique model number designation, 
the rated capacity/rated service life in liters (gallons) shall 
be separately and uniquely identified for chlorine and 
monochloramine claims, if requested by the manufacturer…
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Ever considered a pond as a mean to supply water to your home? 
Brandon Schindler of Aquatek Water Conditioning knows a lot 
about it. 
 
Schindler started working at a local water treatment company 
after two years of college and has continued in water treatment 
and/or plumbing until today, 22 years later. He joined Aquatek 
in January 2007 as a delivery and service tech and worked his 
way up to become the owner in December 2018. Schindler's 
wife, Toni, joined the company in January 2020, after stepping 
down from her current job. “I have held every job within the 
company from delivery, service, installation and running the 
store to ordering equipment and supplies,” he said. The original 
business started in 1952 as a ServiSoft company, offering portable 
exchange tanks. The name Aquatek was given in 1978 as the 
company grew and began offering full-service water treatment, 
installing softeners, RO, iron filters and pond water treatment. 
 
Today, Aquatek services all of northwest Ohio and southern 
Michigan, doing both residential and commercial water treatment. 
The company also offers bottled water, salt delivery and carries 
products for people’s ponds to keep them healthy and looking 
great. Pond water treatment systems are very common and are 
almost isolated to this area. It isn’t unusual to experience a lack 
of groundwater or an excess of sulfur in these regions; in fact, it 
is one of the major issues Schindler experiences with wells. So, 
pond water has proven to be a great substitute and a big busi-
ness for Aquatek. “The pond systems are pretty much almost 
like city water treatment plants, just on the residential side,” 
Schindler said, “We inject chlorine and alum in the water to dis-
infect it and clear it, then filter it back out. So, when it comes 
through, it is 100-percent potable and usable for everything in your 
house.” The Ohio Department of Health designs these systems 
and they are governed by each local county health department. 
 

Dependent upon where you’re at, pond water purification 
might be best for you. While it might sound unusual to some 
people, Aquatek has been selling and perfecting its systems for 
almost 50 years. All systems must have a permit and be inspected 
by the local health department and a state certified license 
must be renewed on a yearly basis with continuous education. 
In addition, strict health codes are revised every four to five years 
to ensure the best quality of water. “These systems can take a 
lot of planning and we work with the homeowners, contractors 
and health departments to make sure things go as smoothly as 
possible,” Schindler said. “It’s not something a normal person is 
going to slap in. It’s taken very seriously to protect the homeowner.” 
All residential ponds are different, so systems are specifically 
adjusted for each home. One can also choose to add-on softeners 
or an RO system. 
 
While most of Aquatek’s training is in-house as of now, Schindler 
is certified through the WQA as a Certified Water Specialist and 
Certif ied Installer. “We also have our potable water system 
contractor license through the state of Ohio and Toni is currently 
going through the MEP program for her water treatment rep-
resentative certification,” he said. Schindler is a huge proponent 
of the WQA and its resources and tools. He highly recommends 
to other companies to get involved and receive certifications. 
“We always say, ‘One size doesn’t fit all,’ every system is designed 
for that house. So, using those certifications and saying you’re 
a part of the WQA really helped us and other companies promote 
the more professional water treatment dealers rather than 
those who are just trying to make a buck,” he said. 
 
The next step for Aquatek is to explore markets in the western 
and northwestern regions of Ohio that they haven’t reached 
before. As people continue to become more aware of the impor-
tance of and the necessity to invest in water treatment, it is the 
perfect time to expand the company. “Water treatment in general 
has really seen a huge demand these past several years. From 
talking to people at the WQA convention, everybody has seen 
an increased interest in treating their water, across the nation. 
People are more aware and are being proactive to take control 
of their water,” Schindler said. His goal is to get more involved 
in those not-yet-explored communities and towns within the 
company’s radius. Schindler wants to get Aquatek’s name out 
there and to make sure people know that there are other treatment 
options and companies to work with near them.  
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Schindler said that since the start of the pandemic, business has 
been booming. The problem has been the restrictions and supply 
chain issues, making it more difficult to keep up with the demand 
and make sure the right equipment to serve customers is had on 
hand. Luckily, having a great relationship with their main distributor 
has kept Aquatek supplied enough to continue getting jobs done 
in a timely manner. “Aquatek’s main goal is to provide great 
customer service at a fair price,” Schindler said. “We strive to 
help people in all their water treatment wants and needs. We 
want to be the go-to company for answers when people have 
trouble with their water. We love the challenge of treating all 
different types of water.” 
 

 
About the author 
 
 Emma H. Peterson, author of WC&P 

International's corporate and dealer 
profile series, is a student at the Univer-
sity of Arizona, majoring in journalism, with 
a minor in natural resources. Throughout 
her college experience, she has developed 
a following for her photography and photojournalism endeavors. 
After graduation, Peterson intends to broadly expand her creative/ 
feature writing and photography prospects, as well as pursue 
her personal interests in skiing and rock climbing.    
 

 

 
Aquatek Water Conditioning 
121 E. Chestnut Street 
Wauseon, OH 43567 
Email: info@aquatekwater.net 
Website:  
https://www.aquatekwater.net/ 
Phone: (419) 335- 8831 
Four vehicles, eight personnel, one location 
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In general, PFAS molecules consist of i) a hydrophobic, nonionic 
tail composed of a fluorinated carbon chain (either partially or 
fully substituted with F) and ii) a charged ionic head (terminal 
functional group such as -SO3- or -COO-). Most PFAS are negatively 
charged (anionic)7, although some are positively charged (cationic) 
or both positively and negatively charged (zwitterionic), as increas-
ingly identified using advanced analytical techniques, e.g., Barzen-
Hanson (2017).8  Wide variation in PFAS structure and net surface 
charge influences their fate and transport in environmental and 
engineered systems.9 
 
Conventional drinking water technologies such as coagulation, 
flocculation, sedimentation, filtration, biofiltration and oxidation 
(either conventional or advanced) are often ineffective for remov-
ing PFAS.2 US EPA’s Drinking Water Treatability Database10 indicates 
that granular activated carbon (GAC), ion exchange (IX), some novel 
adsorptive media and membrane separation can achieve >99 
percent removal of several types of PFAS (with the most exten-
sive testing for PFOA and PFOS). Adsorption using GAC or IX has 
emerged as the most widely used approach to control PFAS.9 
For removal of long-chain PFAS, GAC can be effective; however, 
it offers poorer removal of shorter-chain analogues and its lack 
of selectivity can inhibit PFAS removal when organics or anionic 
competitors are present. Compared to GAC, Murray et al. (2021)11 
found that IX provided more cost-effective adsorption of long- 
and short-chain PFAS.9  In particular, IX performance exceeds 
GAC for removal of short-chained PFAS.1,9 Accordingly, IX is a 
promising technology for effective PFAS removal based on its 
effectiveness, ease of operation, large adsorption capacity, small 
footprint and potential for regeneration and reuse.1 
 
Strong base anion exchange resins are composed of a neutral, 
hydrophobic copolymer backbone with positively charged ex-
change sites loaded with counterions (e.g., chloride).7 The primary 
mechanisms of PFAS removal using IX are electrostatic inter-
actions and hydrophobic effects, whereas GAC adsorption relies 
on hydrophobic interactions (such that higher hydrophobicity 
and molecular weight PFAS are increasingly amenable to GAC 
adsorption).1,9,11 The hydrophobic perflourinated PFAS tail can adsorb 

to the hydrophobic IX backbone and/or resin cross linkers, while 
the hydrophilic, charged PFAS head is electrostatically attracted 
to the resin’s IX site, causing it to replace the pre-loaded Cl- 
counterion, as illustrated in Figure 2.7  
 
In their comprehensive study of 75 PFAS and 13 IX materials plus 
GAC, Fang et al. (2021)9 found that anion exchange resins pro-
vided significantly greater PFAS removal compared to cation 
exchange resins, non-ionic resins and GAC, regardless of the 
PFAS’ [predicted] charge. The relative order of PFAS removal 
using anion exchangers was anionic > zwitterionic > cationic. 
Notably, tailored, PFAS-selective resins exhibit superior PFAS 
removal compared to conventional IX materials.1,9 With increasing 
PFAS chain length and net negative charge, PFAS removal also 
increased.9 Longer-chain perfluoroalkyl acids (PFAAs) are charac-
terized by lower solubility and stronger hydrophobic interactions 
and therefore, more efficient removal. Additionally, long-chain 
perfluoroalkyl sulfonic acids (PFSAs) tend to exhibit more efficient 
removal compared to long-chain perfluoroalkyl carboxylic acids 
(PFCAs) based on IX resins’ substantially higher adsorption capacity 
of sulfonates relative to carboxylates.11 
 
Beyond the character of the PFAS itself, a number of IX resin 
properties can impact the rate of PFAS removal, including polymer 
composition (polystyrene versus polyacrylic), functional group 
(quaternary amine, tertiary amine, etc.) and pore structure due 
to the extent of cross-linking (macroporous versus gel).1,2 Greater 
PFAS affinity has been observed using polystyrene resins with 
complex amino functional groups compared to polyacrylic resins 
with quaternary or tertiary amine functional groups, indicating 
that hydrophobic composition (e.g., polystyrene) is most effective.1,9  
 
Macroporous IX materials generally have higher PFAS adsorption 
capacity compared to gel IX materials. For microporous IX resins, 
high molecular weight organics, e.g., humics, can impede PFAS 
removal by physically blocking pores and thus excluding internal 
exchange sites. Moreover, aggregation of the PFAS itself, e.g., as 
micelles (or hemimicelles, as pictured in Figure 2) can impact IX 
efficiency. Such structures may not be able to access pores on 
microporous gel material, thereby decreasing PFAS removal. 
Additional parameters such as the ratio of resin to PFAS, presence 
of other ionic competitors, material porosity, water temperature 
and distribution of resin bead diameter can also impact PFAS 
removal kinetics. Sulfate, phosphate and nitrite are the most 
competitive inorganic ions for PFAS; fulvic acid and other smaller 
molecular weight organics can also compete for IX sites.1 
 
Reusability of the adsorbent is another consideration for PFAS 
treatment. Single-use IX is more frequently used versus multi-
use regenerable resins given the simplicity of single use operation 
in small systems.1 Specifically, regenerable resins often require 
longer contact times for PFAS adsorption and must then be regen-
erated using various salts and/or cosolvent solutions (salts facilitate 
desorption of the charged head, whereas organic cosolvents 
facilitate desorption of the hydrophobic tail).1,7,9 Regeneration 
also necessitates subsequent handling of the PFAS-concentrated 
brine solution, e.g., using electrochemical treatment,12,13 whereas 
single use systems use incineration, thermal destruction or sulfate-
based advanced oxidation to dispose of the spent resin.1 Resin 
manufacturing often carries the highest life cycle environmental 
burden, highlighting the benefits of reusable IX materials for 
efficient PFAS removal by, literally, sticking it to forever chemicals.1 
 

 

Sticking it to Forever 
Chemicals: Ion exchange 
for PFAS removal

Per- and polyfluoroalkyl substances (PFAS) are a diverse group 
of chemicals that are widely used in consumer products, such 
as specialized garments, stain-resistant coatings, non-stick 
cookware and aqueous film-forming foam used for firefighting.1 
These man-made micropollutants have been dubbed forever 
chemicals due to PFAS’ extreme resistance to degradation, 
stemming from their high polarity, solubility and strong C-F 
bonds.2 Widespread use and extreme stability led to pervasive 
PFAS occurrence in the environment, wildlife and humans. 
Based on evidence that continued exposure to certain PFAS 
above threshold levels may lead to adverse health effects, US 
EPA established the current drinking water health advisory level 
at 70 ng/L for total perfluorooctanoic acid (PFOA) + perfluorooctane 
sulfonate (PFOS).3 In 2021, the agency issued a final regulatory 
determination for these two compounds. 
 
While PFOA and PFOS are by far the most well studied, there 
are thousands of other PFAS chemicals, encompassing a wide 
range of distinct physical and chemical properties. Long-chained 

PFAS (such as PFOA and PFOS) were phased out in the early 
2000s. Nonetheless, given their recalcitrance, they are still detected 
in the environment. This is exacerbated by the breakdown of 
long-chain PFAS to short chain over time, as well as increasing 
use of short-chain PFAS such as perfluorobutanoic acid (PFBA), 
perfluorobutane sulfonic acid (PFBS) and other analogues such 
as GenX, ADONA and F-53B. The most common short chain 
PFAS, PFBA and PFBS, have been widely detected in drinking 
water, sediment, sewage sludge and polar snow/ice.4 Accordingly, 
US EPA’s proposed Unregulated Contaminant Monitoring Rule 
(UCMR 5) includes all 29 PFAS with validated agency drinking 
water methods (Figure 1).5 
 
Figure 1. The 29 PFAS on US EPA’s proposed UCMR 5.5 These 
compounds include a range of non-polymeric PFAS chemical 
classifications, structures and chain lengths (short-chain PFCA 
< 8C, short-chain PFSA < 6C). The classifications were adapted from 
Buck et al. (2011)6 and Dixit et al. (2021)1) and an example chemical 
structure (from ChemSpider or ChemSrc) is shown for each.  
 

Figure 2. Illustration of an anion exchange resin loaded with 
chloride designed to remove PFAS. The reaction can be simplistically 
modeled as PFASaq + Clads- ↔ PFASads + Claq- .9 
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WC&P Editorial Guidelines
Guidelines for Submitting an  
Article to WC&P Magazine 
 
WC&P readers are, for the most part, water treatment specialists, 
dealers, suppliers, manufacturers (and their representatives) in 
the residential, smaller commercial and light industrial markets, 
although the latter are somewhat in the minority. Readers depend 
on the technical merit of WC&P articles and know the science is 
peer-reviewed by industry professionals to ensure accuracy of 
the information presented. 
 
WC&P only accepts original, exclusive material to present science-
based technical articles and relevant case histories, not advertorials. 
In the interests of objectivity, corporate, trade and product names 
should not be included in the body of articles. (Any such refer-
ences will be removed, as will testimonial-type quotes.). At the 
end of each article, About the author includes a brief biography 
and full contact information for the bylined individual(s); About 
the company and/or About the technology/product identify 
proprietary products and technologies that were discussed in 
the article. Each section should be no more than 75 words and 
should include email and/or website addresses to allow readers 
to reach out to the authors and their companies without delay. 
 
Articles of 1,000 to 1,500 words are preferred. Longer works are 
routinely accepted, however, as they can be presented in installments. 
If your technology or application is best explained in a larger treatise, 
by all means do so. Special formatting (fonts, spacing, etc.) should 
NOT be used as it will be stripped in the editing process. Times 

New Roman 12-point font is preferred. Web links are useless in 
the print medium, therefore, they should not be embedded. If you 
include links, they should be manually entered; our software will 
automatically detect links for the digital versions of the magazine.  
 
Charts, test data, photos, schematics and graphs—all enhance 
the article. Image files should be 300 ppi or greater, preferably in 
JPG or PDF formats (EPS and TIFF formats are also acceptable). 
Submit graphics separately rather than embedded in the article. 
No more than six per article can be accommodated. Graphic 
placement is based on layout parameters and as such, may not 
be the same as what is indicated in the text. Relevant references 
should be made within the text (see Figure 1, Chart 1, Table 1, etc.) 
for each graphic and each graphic captioned appropriately. Correct 
attribution must be included for all graphics that are not original 
to the author or the author’s company. 
 
Upon submission, articles are edited for spelling, grammar and 
WC&P’s editorial style requirements, then sent to the Technical 
Review Committee, a panel of industry experts who vet each and 
every technical article. WC&P also requires that a completed 
and signed author’s agreement accompany all submissions to 
guarantee the exclusivity of the article. Comments and suggestions 
by committee members are related to the content of the article 
and not the author. In most instances, the reviewers may have no 
knowledge of the author. Their critique is given solely to enhance 
the understandability and integrity of the paper. When the review 
process is completed, the article will be returned to the author 
for comment, corrections and final approval. 

If you have any questions, please do not hesitate to contact  
Executive Editor Denise Roberts at (530) 827-2950 or via email, droberts@wcponline.com
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Pool stabilizers  

 
Lo-Chlor® LLC introduces Fast Dissolve 
Stabilizer to its specialty pool chemicals 
line. This ready-to-use, professional strength 
granular pool stabilizer works rapidly and 
is easily dispersed while walking around 
the pool’s edge. No more extra brushing, 
undissolved lumps and clogged filters. 
EZ-Pour offers the same benefits and an 
even faster speed of dosing and protecting. 
Miraclear® Clarifier Tabs is easy to use by 
simply dropping it into the pump strainer 
basket or pool skimmer basket. It starts 
working immediately and provides excep-
tionally clear pool water for 30 days. These 
pool clarifiers also help prevent excessive 
chlorine use.  
cjacobs@teamhorner.com  
 

Precision wound filters   
Delta Pure's EEF Series Precision Wound 
Filters offer efficient removal of particulates 
under one micron; offer a wide range of 
prefilter materials and cores for process 
compatibility; come in a variety of sizes and 
configurations to ensure proper sizing, 
fit and sealing; provide high sediment-
holding capacity for longer time between 
filter changes, come in continuous lengths 
up to 72 inches (183 cm) and are promptly 
delivered. These filters employ a polypro-
pylene non-woven final filter layer down-
stream of a wound prefilter section. 
Nominal removal ratings of 0.2 micron 
and 0.5 micron are available. End fitting 
options allow the retrofitting of most filter 
housings. Precision-winding geometry 
provides consistent and controlled pre-
filtration to the downstream non-woven 
final layer in order to achieve high dirt-
holding capacity. Cartridges are available 
in continuous lengths from four (10.16 cm) 
to 72 inches and diameters to 4.5 inches 
(11.43 cm).  
www.DeltaPure.com 
(804) 798-2888  
 

Water treatment financing   
Castle Credit offers simple f inancing 
solutions to deliver fast funding for cus-
tomers' projects, with financing solutions 
that can help all customer types improve 
their homes with what matters most to 
them, whether it's helping with urgent 
repairs or bringing that dream project to 
life. A full range of primary and secondary 
financing programs for customers are 
offered. Solutions are tailored to ensure 
that the unique needs of our dealer are met 
– and their customers. With tiered finance 
offerings to suit each customer’s credit 
profile, we offer a one-stop solution that 
runs the customer’s application through 
the options available to immediately find 
the best financing offer for each applicant.  
www.CastleCredit.com 
(800) 500-6554  
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Water well information  

 
The Water Systems Council has developed 
wellcare®, a complete library of water well 
care information sheets to educate well 
owners about the basics of their well 
system, the importance of maintenance, 
keeping good records, testing and under-
standing results, as well as  how to protect 
and conserve the water supply for years 
to come. These information sheets can 
be downloaded in PDF format and printed 
from the website or the packages (includ-
ing the folder and plastic bag) may be 
purchased from the online shop.  
https://www.watersystemscouncil.org/
water-well-help/wellcare-info-sheets/  
 

Clamp-on flowmeter  

 
Endress+Hauser introduces its Proline 
Prosonic Flow W 400 advanced clamp-on 
flowmeter unit for water, wastewater and 
other process industry applications. It pro-
vides a reliable liquid flow solution with 
ease of installation and user-friendliness 
for a variety of liquid measurement appli-
cations. The W 400 clamp-on and I 400 
insertion units provide comprehensive 
process monitoring with long-term cost 
efficiency and extensive diagnostics. These 
sensors pair with the company’s Proline 400 
transmitter to provide a complete flow 
metering solution. They are suitable for 
low- or high-pressure applications, on pipes 
smaller than an inch (25.4mm) in diameter 
and up to 160 inches (406.4 cm), such as 
those encountered in water distribution.  
https://eh.digital/3Kljyuf  
 

Whole-home filtration  

 
Watts introduces its Big Bubba® S100 
complete whole-home filtration solution. 
This certified POE system gives plumbing 
contractors a solution for homeowners 
concerned about lead, PFAS and cysts, as 
well as chlorine taste and odor in drinking 
water. Big Bubba is certified to reduce 
99.62 percent of lead and 98.26 percent 
of PFAS in drinking water (@ maximum 
of four gpm/15.14 L/m). It is also certified 
to reduce cysts, chlorine taste and odors. 
In addition, a volumetric flow monitor alerts 
the user when filter cartridge changes 
are due and a high-capacity, 0.5-micron 
carbon block filter (84,480 gallons/ 
319,794.07 liters) is included.  
www.watts.com  
 

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

 
  

 
EXPERIENCED SALES -  

SERVICE PROFESSIONALS 
 
ProChemTech (www.prochemtech.com)  
would like to establish a sales-service 
presence in Virginia and Philadelphia. Our 
business is primarily boiler and cooling 
water chemical treatment and equipment. 
Aqua Ionic technology, patented, provides 
substantial reduction in cooling tower 
water use, elimination of scale and control 
of Legionella. We are looking for ambi-
tious, experienced sales-service persons 
to be District Managers. Local residence 
and knowledge of business in each area 
requested. 
 
The Company offers a base salary appro-
priate to the skill level of the employee 
with an uncapped commission calculated 
as 10% of profit on sales. In addition to a 
salary and commission, the Company 
also provides paid vacation and holidays, 
fully paid family medical (no dental or 
eye) coverage, matching 401 K plan and 
a vehicle. All sales expenses are paid. 
 
Contact us by e-mail:  
prochem@prochemtech.com. 
  

 
CULLIGAN  

WATER  
 
Culligan water of Bozeman, MT is seeking  
to fill the following positions. This 40-year 
family business is in the fastest growing 
markets in the US. We serve the entire 
SW Montana with 20 employees. 
 
GENERAL MANAGER 
This position would consist of sales and 
over seeing day in and day out operations. 
This opportunity has the potential of a six 
figure income, plus our benefits package. 
 
INSTALLERS AND SERVICE TECHNICIANS 
These positions are needed for the future 
growth SW Montana. Income is DOE. 
$25.00-$40.00 per hour. 
 
Please send resume to:  
markh@culliganofbozeman.com 
 

EMPLOYMENT

EMPLOYMENT

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! 
Contact the Circulation Department 

ads@wcponline.com

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

 
 

SPECIALTY WATER COMPANY  
 34-year-old water treatment business with  
over 8000 customers. Owner will stay on 
for 6 to 12 months to break new owner in. 
Company in Western Pennsylvania can 
be bought with or without building. 
There are no rental units out but people 
are replacing units all the time. Excellent 
customer base and referrals. 
 
Serious inquiries only.  
Call 724-972-6600 ask for Tony.  
 

5-GAL WATER BOTTLING  
PLANT FOR SALE  

 
Start bottling immediately: 100 bph. 
Includes auto-bottling machine, UV, 2,500 
gpd RO, pumps, manuals, video. $24,500.00.  
Call Bill @ (614) 843-8491   
 

WATER PURIFICATION  
BUSINESS BASED IN NEW JERSEY 
 
Annual sales are in excess of 2 million. 
 
• 5,000+ active service accounts - both 

residential and commercial  
• Rapid growth opportunities as work 

is currently being turned away, with-
out paid advertising.  

• Sale includes all vehicles, warehouse 
and office equipment and inventory.  

• Ownership willing to stay on staff for 
a predetermined time period.  

• Company is debt free.  
• No real estate is involved in transaction.  
• Financial terms and logistics of the 

deal are negotiable. 
 
For serious inquires only, contact: 
Ads@wcponline.com

FOR SALE

Buyer’s Guide
Make sure your company and products are being found by 
the thousands of water treatment professionals reached by 
the Buyer’s Guide. Published in June, the Buyer’s Guide is 
the issue that people turn to again and again. 
 

Go to wcponline.com today.

The most distributed issue of the year.

wcponline.com

Get Your Listing in the  
2022-2023 Buyer’s Guide 

 NOW!
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