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Viewpoint 

Clear as Mud 
 
My kids like to tease me about using 'old-person phrases' when I say an older cliché: 
better than sliced bread, put the cart before the horse, flapping their gums, the bees’ 
knees—all are classified as old-person phrases. Or my particular favorite: I was born at 
night but not last night. It doesn’t always occur to me before I say these that my kids might 
not understand what I mean. I take for granted that my meaning is clear to everyone 
around me.  
 
The same can happen in the water treatment industry. It’s easy to assume that everyone 
knows what a certain phrase means or how to address a particular issue. But in order 
to be clear, we must ensure that we clarify what things mean every so often. This can 
be done through training, hands-on demonstration, popularly used books or manuals, 
websites and more.  
 
There are a multitude of issues with water treatment and the sectors have unique 
characteristics. As the world pivots to sustainability, with even more issues arising as a 
result of climate change, one of those that affects all markets water softener brine 
recovery. This is particularly true of the smaller commercial and light industrial markets, 
which produce a great deal of brine-polluted water. Peter Cartwright, PE, and his son, 
Tom, present an article on the possibilities of an innovative brine recovery methodology 
using nanofiltration.  
 
Finalizing his series on water filtration, Gary Battenberg of Argonide Corporation covers 
the different types of filters, their capacities and limitations, and the need to know the 
right product for the right job. It is imperative to know the specifics of the product as 
well as the specifics of the project to ensure the best possible outcome. To that end, 
the workhorse of water treatment being filtration, it's better to know the possibilities 
before engaging. 
 
Training, especially hands-on training, is at the forefront of becoming a successful water 
treatment specialist. To meet that need, WQA created a training program decades ago. 
In the last few years, the association made a great many modifications to upgrade the 
program, now known as the Modular Education Program (MEP). WQA's Tanya Lubner, 
PhD, offers an in-depth update on the program, what worked, what didn't and how it 
is being updated to reflect the realities associated with water treatment. 
 
Change and innovation are essential characteristics of successful businesses. As the 
world around us evolves into a more tech-savvy enterprise, it's important that those 
engaged in water treatment stay abreast of what is happening relative to their chosen 
industry. WC&P strives to make that happen by presenting the latest information and 
peer-reviewed technical articles. If you have questions, please ask and we'll do our best 
to get you answers. 
 
The 2022-2023 Buyer’s Guide is another way we can all be working from the same page. 
Water treatment professionals rely upon the Guide to find the latest product offerings 
and updated company contact information. Don’t miss out—visit wcponline.com and 
click on the Buyer’s Guide button to secure your listing today.   
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Global Spotlight 

North America 
 

A.P.E acquired by ENPRESS 
Applied Process Equipment (A.P.E.) was 
recently welcomed  to the ENPRESS LLC 
family of companies. A recognized leader 
in commercial, industrial and community 
water filtration solutions in the field of 
arsenic remediation and other critical 
contaminants, A.P.E. has a complete line 
of commercial products and systems for a 
wide variety of applications. Headquartered 
in Scottsdale, AZ, the company has de-
signed and built innovative water and 
wastewater treatment solutions for the 
commercial marketplace since 1988.  
 

Deep aquifer found 
According to WorldWide Drilling Resource 
Magazine, a mile-deep freshwater aquifer 
has been located while drilling for oil  in 
Texas. It could yield appreciable volumes 
of freshwater in and around Eagle Pass, 
a semiarid region of the US-Mexico border. 
The Maverick Basin Aquifer, RRC’s working 
name, has been located in the Glen Rose 
Formation, which is more than a mile 
under the surface in some places. Mave-
rick, Dimmit and Zavala Counties have 
deeper water and Kinney and Uvalde 
Counties are somewhat shallower. So far, 
the aquifer is known to be at least 3,000 
square miles in area and averages about 
1,000 feet thick in most places. 
 

WQA offers lead resources 
for NJ residents  
More than 180,000 New Jersey households 
are currently facing the news that their 
homes are being served by lead services 
lines that will ultimately need to be re-
placed. The Water Quality Association offers 
support and resources that can help con-
sumers understand issues associated with 
lead contamination and methods of home 
water treatment. WQA offers easy-to-
understand information on lead – including 
a video, Five Things to Know About Lead 
– on its consumer website, Better Water 
Today (https://betterwatertoday.org/lead). 
Consumers also can access FAQs about 

lead or download a technical fact sheet 
through the association’s website, https:// 
www.wqa.org/. WQA also offers the expert-
ise and guidance of its technical staff and 
water treatment providers. 
 

CGA scholarship announced 
The California Groundwater Association 
(CGA) announced it is again offering an 
annual scholoarship. The application period 
is February 1 to May 15 of each year. The 
applicant must be a California resident, 
provide a 500-word essay about their 
chosen field of study and meet eligibility 
requirements. These requirements, along 
with all other applicable information, can 
be found on the CGA Website (https:// 
groundh2o.org/scholarships). 
 

Every Child A Swimmer  
initiative gains momentum 
The USA Swimming Foundation announced 
that it has awarded $898,184 to learn-to-
swim programs across the country through 
its 2022 grant program – the largest ever 
dollar amount awarded for swim lesson 
providers. Step Into Swim, an initiative of 
the Pool & Hot Tub Foundation (PHTF) 
committed to safer swim education and 
drowning prevention, contributed $200,000 
to the total awarded, helping bring the 
learn-to-swim grant award to the largest 
amount in USA Swimming foundation 
history. Step Into Swim’s donation helps 
the Foundation continue to save lives 
and build champions, by offering low to 
no-cost swim lesson scholarships for 
qualified children.  
 

POU/POE sales projection 
reports announced 
According to a Freedonia Group study, 
Global Consumer Water Treatment Pro-
ducts, global demand for POU systems is 
expected to grow 9.3 percent per year 
through 2025 to $17.2 billion. Gains will be 
supported by the variety of products in 
this category and the range of price levels, 
from inexpensive, disposable, faucet-
mounted carbon filters to multi-stage, RO, 
under-sink systems to counter-top units 
that have multiple outputs. Global demand 
for POE water treatment systems is expected 
to grow 9.5 percent per year through 2025 
to $2.8 billion. Conventional filtration will 
remain the dominant technology for POE 
systems. Faster growth for membrane sep- 
aration systems, however, will increase that 
technology’s share of POE systems. Although 

membrane separation technologies are 
more expensive than conventional filtra-
tion, they have added performance 
benefits like more efficient filtration. 
Contact Corinne Gangloff (440) 842-2400 
or cgangloff@freedoniagroup.com for 
details about these reports. 
 
 
Middle East 
 

De Nora project approval 
announced 
Continuing to shape the future of water 
treatment in the Middle East, De Nora 
announced its latest approval from the 
Desalination Technology Research Insti-
tute (DTRI) for its vacuum-based Capital 
Controls® Chlorine Dioxide Generators. 
Testing by DTRI as part of the certification 
process consistently demonstrated a yield 
of from 95 to 97 percent, a ratio that repre-
sents high efficiency production of chlorine 
dioxide. This is the second approval of De 
Nora chlorine dioxide generation tech-
nology by DTRI. In September 2019, the 
patented underwater technology by De 
Nora ISIA was also approved with a yield 
of up to 98 percent, following the same 
process.  
 
 
Asia 
 

IUVA, CUVA agreement  
announced 
The new Chinese Ultraviolet Association 
(CUVA) and the International Ultraviolet 
Association (IUVA), have signed a mem-
orandum of understanding (MOU) to jointly 
advance the science, technology and safe 
use of ultraviolet technologies. The MOU 
provides a basic roadmap for the two or-
ganizations to collaborate on conferences 
and meetings, standards development, 
research and education. The areas of col-
laboration will include research, knowledge 
generation, communication, dissemination 
of data and information, education and 
training.  

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

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



As I’ve discussed in earlier columns, this past fall brought the 
passage of the most significant investment in water infrastructure 
in over a decade. The $1.2 trillion Infrastructure Investment and 
Jobs Act (IIJA), now known alternately as the Bipartisan Infras-
tructure Law (BIL), was signed into law on November 15, 2021, 
and its historic levels of investment will now be disbursed to 
communities around the US over the next five years. 
 

The BIL contained roughly $55 billion in new funding specifically 
for drinking water, wastewater and storm water infrastructure. 
These funds will predominantly flow through the Drinking Water 
and Clean Water State Revolving Funds – the primary federal 
financing mechanisms for water infrastructure. The SRFs are 
managed by each state government and provide financing in 
the form of low-interest loans and grants to eligible applicants 
for the purpose of carrying out infrastructure projects. 
 
Specific allocations to the SRFs funded under the BIL are as follows:  
 
• $11.173 billion to the Drinking Water State Revolving Fund 

(DWSRF) for general infrastructure upgrades 
• $11.173 billion to the Clean Water State Revolving Fund 

(CWSRF) for general infrastructure upgrades 
• $15 billion to the DWSRF specifically for lead service line 

replacement 
• $4 billion to the DWSRF specifically for PFAS remediation 
• $1 billion to the CWSRF specifically for PFAS remediation  
 
Now that this funding has been approved, the focus has shifted 
to how US EPA, state and local governments, and water utilities 
can work together to ensure this massive investment is distributed 
efficiently and equitably to communities throughout the US. A 

primary concern for US EPA is ensuring that communities who 
have not taken advantage of federal water infrastructure funding 
opportunities in the past are aware of the funds and are able to 
develop the capacity to apply. The key first step for communities 
to get their projects funded is to get on their state’s Intended 
Use Plan, or IUP for short. State IUPs are essentially short lists 
of projects that are most heavily considered for funding during 
a given fiscal year. 
 
US EPA planned to release official guidance on the BIL water 
infrastructure funding, including specific information on how 
disadvantaged communities can access funds, on March 7. With 
FY2022 funding expected to be released sometime during Q2, 
it will be key for interested stakeholders to pay close attention to 
this guidance and to share it with potential applicants to prepare 
them to get on their states IUP and secure project funding.   
  
In addition to specific guidance from US EPA on water infras-
tructure funds, the White House has released an excellent resource 
for tracking movements on the entirety of BIL’s programs. 
The Bipartisan Infrastructure Law Guidebook (https://www. 
whitehouse.gov/build/) was released on January 31. The guidebook 
will be consistently updated with latest information on the nearly 
400 programs included in the bill, so be sure to check back in 
with it if you are interested in following a specific pot of funding.  
 
 
About the author 
 

Mae Stevens is an Executive Vice 
President at Signal Group and the Chair 
of Signal Water. She provides strategic 
environmental and infrastructure policy 
expertise to a diverse range of corporate, 
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.   
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Water Policy in Action By Mae Stevens

Implementing  

the Historic Bipartisan 
Infrastructure Law

The $1.2 trillion Infrastructure Investment and Jobs  
Act (IIJA), now known alternately as the Bipartisan  
Infrastructure Law (BIL), was signed into law on  
November 15, 2021, and its historic levels of investment 
will now be disbursed to communities around the US 
over the next five years.
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Humanizing your website can be one of the most critical yet 
overlooked steps in crafting an effective marketing strategy. 
Here are a few ways to do this: 
 
1.      Make sure people can easily contact you from every page 

on your website. 
2.     Ask people how easy it was to find what they need as they 

call in from your site. You can also use a free poll software 
like HotJar.com to ask if people found what they needed. If 
they did have trouble, work with your web company to test 
changes to improve the site’s ease of use. 

3.     Use conversational language and for goodness’s sake, 
please don’t make your site read like a product brochure - 
even if you’re in the business-to-business market. 

4.    Integrate human elements like team pictures, product 
installs, videos and customer testimonials. 

5.     Don’t think about optimizing a website; consider optimizing 
a thought sequence. What logical path do you want your 
ideal audience to follow to contact you or buy from you? 
Are your copywriting, images and video all leading them 
down that path to a clear call to action? 

 
By understanding basic human psychology and focusing on 
your goal of driving leads and sales through your site, you can 
test changes to ensure your website will do its job well.  
 

How do you know your marketing and website are working 
well? Have the ability to track leads and sales. Web forms should 
be fed into a lead tracking system and every phone number 
used online should be a call tracking number. You can also 
request that your marketing agency use Google Tag Manager 
or another form of tracking so you will know where each web 
form submission came from as well as where each call to your 
office originated from online. 
 

Understand your audience 
Every business has at least one target audience - some have 
several. The more you can clearly define each of these segments 
and rank them in priority order of both quantity and quality, the 
better you can tailor your marketing strategy.  
 
Suppose you have a large percentage of customers who are 
families with school-aged children and they desire to be healthy 
and active. In this case, you can make sure your marketing 
strategy highlights pictures of similar people on your site, 
social media and offline marketing. If you are a supplier to the 
industry and your primary customers are business owners, then 
investigate to find out the real problem they're having that you 
can solve. While many OEMs tout their exceptional products, 
perhaps a more urgent issue is supply chain logistics or business 
operational support. Even when working with other businesses, 

 

A few years ago, a water treatment dealer reached out to me 
about creating a better, more cost-effective and revenue-
producing marketing strategy. He’d been working with a search 
engine optimization (SEO) company for two years and they 
were getting all kinds of traffic to their website. Their cost per 
lead, however, was $300 and their cost per sale was near $1,000. 
It was eating away at their profit margins and causing them to 
rethink investing in any digital marketing at all.  
 
When he explained the current strategy of ranking on the first 
page of Google for every product they offered, it was immediately 
apparent why his costs were astronomical and leads were slim. 
He and the SEO company had skipped a few vital steps early on 
in their planning. What we discussed next were the exact steps 
we needed to evaluate before we launched a new marketing 
campaign to ensure success: 
 
1.      Define your goal(s). 
2.     Evaluate your reputation. 
3.     Implement website basics. 
4.     Understand your audience. 
5.     Honestly evaluate internal processes. 
6.     80/20 your marketing. 
 

Define your goals 
A mentor of mine starts each of our meetings with a simple 
question: “What is the goal today?” This process helped me 
build a habit of defining a goal every time I start something. 
Identifying the desired outcome seems easy but focusing your 
attention and efforts on what matters is the cornerstone upon 
which all else is built. For most businesses’ websites in this 
industry, the primary goal is to generate leads (for local dealers, 
OEMs, or suppliers) or drive sales (e-commerce or aff iliate 
marketing). Defining your goal will help steer your strategy as 
you focus on that as the primary driver. 
 

Evaluate your reputation 
We have worked with quite a few startup water treatment 
companies as well as seasoned water treatment professionals 
who’ve been in business 40 plus years. We’ve seen brand new 
businesses with 10 high-quality reviews online do better than 
some of our established clients who only have three reviews 
from years before. In a recent article, Review42.com states that 
85 percent of consumers believe online reviews older than three 

months are irrelevant.1 Statements like 'Serving Our Town Since 
1962' are no longer compelling differentiators. The proof people 
need that you’re trustworthy lies in reviews they find on search 
engines, directories and social media. People buy from people 
they trust because other people have also trusted them. 
 
According to websitebuilder.org, 97 percent of customers report 
that the customer reviews they read influence their purchasing 
decisions and 84 percent of people trust online reviews as 
much as they trust recommendations from friends. Moreover, 
82 percent of shoppers specifically seek negative reviews and 
94 percent of consumers refuse to support a business because 
of negative reviews they’ve read or heard.2 Even if you’re getting 
good reviews coming in, are you responding to each one? 
Qualtrics.com says that 89 percent of consumers read busi-
nesses’ responses to reviews.3 
 
Some companies can help you implement review gathering pro-
cesses into your business, such as BirdEye.com or SocialClimb.com. 
You can also use free tools like Google Forms to send a simple 
follow-up questionnaire post-sale or service. Ask for their feedback 
and link to your Google Business Page, Yelp, Facebook, LinkedIn, 
or any other applicable directories. 
 
Without current, relevant, detailed reviews and responses to 
reviews, any money invested in marketing will likely yield a poor 
return, no matter how high quality the copywriting, images and 
video. The more your competitors are focusing on reviews, the 
more you need to as well. Skipping this step is like baking a cake 
without the main ingredient. 
 

Implement website basics 
How many times has a perfectly good lead come into your office 
just to have the sales process botched by an employee? It’s 
happened to all of us and even experienced salespeople some-
times have an off day. Most businesses, however, will invest a 
significant amount of resources in training appointment setters 
and salespeople, creating scripts, practicing handling objections 
and answering questions. 
 
Did you know that a growing percentage of people are deciding 
who they’ll buy from before they ever contact you? How much 
time and money do you put into making sure your website is an 
extension of your sales team to help educate them ahead of 
your conversation? 
 

Six Steps Every Business Must 

Follow to Have an Effective  

Online Marketing Strategy
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don’t forget we are all emotional beings who make emotional 
decisions, which we’ll later attempt to validate with logic and 
facts. 
 
Understanding your audience will also help identify where to 
advertise online and offline. The better we know our market, the 
better we understand where they hang out and how to offer the 
right message in the right place(s) at the right time. 
 

Honestly evaluate your internal processes  
before pulling the trigger 
One service we offer in my marketing agency is listening to 
clients’ calls, so we know precisely how many qualified leads are 
coming through their website each month. Having done this 
now hundreds of times, we’ve become increasingly aware that 
very few companies have a clearly defined and well-executed 
process in place for handling inquiries and nurturing leads. 
 
Before investing in marketing online, you and your team must 
take an honest look at your customer journey to identify areas 
for improvement. Once you’ve assessed each step in your mar-
keting and sales system, work to fix the most glaring issues with 
a plan to keep tweaking the less obtrusive areas. This way, your 
investment online will be well stewarded by a good internal 
process. 
 

80/20 your marketing 
Now it’s time to strategize! The Pareto Principle states that 20 
percent of your inputs will generate 80 percent of your outputs. 
For example, 20 percent of the flooring in your home gets 80 
percent of the use. With marketing, we can easily say that 20 
percent of our marketing will generate 80 percent of the results. 
But which 20 percent?  
 
If you don’t already have a baseline for what works to drive 
revenue, Google Ads is an excellent place to start as it is easy 
to implement by a professional, can be tracked through to the 
sale and countless keywords can be tested. This allows you 
to understand which 20 percent of keywords are driving 80 
percent of results to build out an organic ranking strategy 
around keywords you already know are working to drive sales.  
 

The client mentioned earlier paid an SEO company to rank for 
all their products without first testing which specific search terms 
would generate the most sales. The result was that they ranked 
on the first page for their lowest value product – nationally. As 
a local water treatment dealer, this was a waste of money and 
time. The SEO company’s goal was to drive traffic and the 
client’s goal was to generate leads. Because their goals didn’t 
align, the site was not built to convert. 
 
All of this resulted in low conversion rates on the site and a high 
cost per lead. A few of these steps were done well. Just like follow-
ing a recipe to bake a cake, however, you can’t skip ingredients 
and expect a Pinterest-perfect outcome. 
 

References 
1.      Review 42. “Latest Online Reviews Statistics in 2022 – The 
Impact on Business.” https://review42.com/resources/online-reviews-
statistics/ 
2.     Website Builder. “22 Mind-Boggling Online Review Statistics 
& Facts for 2022.” https://websitebuilder.org/blog/online-review-
statistics/ 
3.     Qualtrics XM Institute. “Online Review Statistics to Know in 
2022.” https://www.qualtrics.com/blog/online-review-stats/ 
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Barker promoted at  
US Water   

US Water Systems 
has named Justin 
Barker as Chief 
Revenue Officer, 
effective November 
2021. He began his 
career as Regional 
Sales Manager with 

Physician Corporation of America then 
moved to Bristol-Myers Squibb in 1997, 
Boehringer Ingelheim Pharmaceuticals 
in 2000 and GlaxoSmithKline in late 2011. 
Helping to build Pelican Water Systems, 
Barker grew the infrastructure, established 
the sales organization and laid the foun-
dation for the 2013 sale of the company. 
He stayed in senior leadership with focus on 
new business, having built the wholesale 
and plumbing industry water treatment 
line know as Enviro Water Products in 
2014. Barker remained with Pelican Water 
and led the wholesale division through 
the 2019 strategic purchase by Pentair, 
then stayed on as leader of the wholesale 
division for North America through January 
2020.He accepted the role of VP of Sales, 
US Molecular Diagnostics division for The 
Elitech Group, where he built the US sales 
team that delivered record growth and 
profit for the company before he exited 
in November 2021. 
 

Wiley named to VP post  
at PHTA   

The Pool & Hot Tub 
Alliance (PHTA) an-
nounced Justin Wiley 
as VP of Government 
Relations, Standards 
and Codes. He began 
in this expanded role 
in February. Wiley will 

lead advocacy for the pool and hot tub 
industry on federal, state and local levels. 
He will also be responsible for the devel-
opment and maintenance of PHTA’s 
safety and performance standards and 
their adoption into codes and regulations 
across the nation. Wiley most recently 
served as VP of Government Relations at 
the International Code Council (ICC). He 
has more than 15 years of construction 
and safety industry association experience, 
with a focus on building safety, sustain-
ability and resiliency. Wiley graduated 
from Southern Utah University with a 
degree in political science and then re-
ceived an MBA in technology management 
from Westminster College. While at ICC, 
Wiley worked closely with PHTA staff and 
several members, and has been a strong 
advocate for code adoption for pools and 
hot tubs.  
 

Desai promoted at  
IAPMO R&T   

IAPMO R&T announced 
the promotion of Anish 
Desai to Senior VP of 
Product Certification. 
In addition to contin-
uing to oversee daily 
operation of the Cer-
tification Department, 

he will broaden his involvement with 
industry associations and standard 
development activities while furthering 
his engagement with key clients. A 
graduate of the University of Illinois 
Urbana/Champaign with a BS Degree in 
mechanical engineering, Desai has served 
in numerous roles during his 19 years 
with The IAPMO Group, starting as a 
product review engineer in 2003. After a 
promotion to Quality Assurance Manager 
handling accreditation audits, Desai 
assumed management responsibility for 
the Certification Department. 
 

Hankscraft Runxin  
welcomes Studnicka  

Hankscraft Runxin, LLC 
of Reedsburg, WI wel-
comes Nic Studnicka 
as their new Graphic 
Designer and Marketing 
Associate. Studnicka 
brings over 10+ years of 
experience in Graphic 

Design while developing corporate brand-
ing and marketing initiatives. “I’m excited 
to be part of a team that has such a diverse 
portfolio of products, multiple opportuni-
ties of growth, and operates worldwide,” 
Studnicka says.   
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People 

PWQA mourns  
Mary Layton 
 
It is with great sadness that PWQA 
announced the passing of Mary Bryant 
Layton. The organization lost a true 
pioneer of the water improvement in-
dustry in California. She was a founding 
member of PWQA with her husband, 
Glenn M. Layton, who served as Pres-
ident in 1966-67. Mary's sons Michael 
and Chris both served as association 
President, in 1977-78 and 1988-89 respec-
tively. Her granddaughter, Kristi Pihl, 
served as the Executive Director of PWQA 
for many years. Glenn, Michael, Chris 
and Kristi all received honors as Hall of 
Fame members. A funeral mass was held 
in Newport Beach on February 14. The 
family requests donations be made 
to the St. Joseph Hospital Orange 
Foundation, 1010 West LaVeta Avenue, 
Orange, CA 92868. 
 
 
 

WCP Editor Roberts retires  
WC&P wishes Denise Roberts all the 
best in retirement after many years of 
loyal service as Executive Editor. She 
is one-of-a-kind and her dedication to 
the water treatment industry will be 
missed. 
 

Tomei, Bruursema take on  
new WQA roles  

 
 
WQA has named Cindy Tomei, CAE, its 
Engagement & Advocacy Services Deputy 
Director. In this new role, she will lead the 
association’s membership, external affairs 
and government affairs departments. 
Tomei previously served as VP, Strategic 
Partnerships, with the Illinois Manufac-
turers' Association. She holds a Bachelor’s 
Degree in business administration with 
a marketing concentration from Kutztown 
(PA) State College and has earned a 
CAE certification. In a related move, Tom 
Bruursema has been named WQA’s new 
Associate Executive Director of Technical 
Programs. He has been with the association 
since 2018, serving as Associate Executive 
Director of Member & Public Engagement. 
Prior to WQA, Bruursema spent 30 years 
at NSF International, where for a time he 
was General Manager of Drinking Water 
Treatment Units and Environmental and 
Research Services. He holds a Master of 
Science Degree in biology from Eastern 
Michigan University.   
 

AMTA Fellowship honors  
announced  

 
 
The American Membrane Technology 
Association (AMTA) and the National Water 
Research Institute (NWRI) announced the 
2021 recipients of the NWRI/AMTA Graduate 
Fellowships for Membrane Technology. 
The two recipients undertaking cutting-
edge and innovative research will receive 
a $10,000 fellowship to support their 
research that advances membrane tech-
nology in the fields of water, wastewater, 
or water reuse. Weiliang Bai is a PhD 
student at the University of Texas at Austin. 
He received a fellowship for research titled 
Setting up a comprehensive Omics plat-
form for detecting biofouling in reverse 
osmosis (RO) seawater desalination 
plants. Jose Diaz, University of Michigan 
PhD student, received a fellowship for 
research titled Ion sorption and trans-
port in novel highly charged and tunable 
ion exchange membranes contacted 
with non-ideal electrolyte solutions.  
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Upcoming Events 

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/calendar/ 
Details/water-innovation-leadership-
summit-359750?sourceTypeId=Website 

 
25-27 Water Systems Council 2022 Spring  

Meeting & Congressional Fly-In  
Washington, DC, USA 
https://wellwater.watersystemscouncil.org
/events/details/2022-spring-meeting- 
congressional-fly-in-19 

 
26-27 NGWA Smart Water Policies Virtual Fly-In 

www.ngwa.org/flyin 
 
26-27 2022 WQA Virtual Congressional Fly-In 

and Educational Briefings 
https://wqa.org/programs-services/ 
government-affairs/congressional-fly-in 

 
 
May 2022 
 
8-11 Car Wash Show 2022 

Nashville, TN 
https://thecarwashshow.com/  

 
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/ 

 
30-Jun 1 International Specialty Conference on  

Innovation in Desalination  
Jeddah, Saudi Arabia 
https://idadesal.org/list-events/about- 
ida-swcc-dtri-innovation-in-desalination-
conference/ 

 
30-Jun 3 IFAT Munich 

Munich, Germany  
https://ifat.de/en/ 

 
 
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/ 
06/21/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 

 
25-28 49th Annual TWQA Convention &  

Exposition 
Frisco, TX, USA 
https://twqa.org/events.php  

 
 

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 

 
21-23 Eastern WQA Fall Trade Show  

and Conference  
Wilkes-Barre, PA, USA  
www.ewqa.org 

 
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/ 

 

13-15  CGA 2022 Annual Conference  
Sacramento, CA, USA 
https://groundh2o.org/events/ 

 
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/  

 
 
February 2023 
 
20-23 AMTA Membrane Technology Conference 

& Exposition  
Knoxville, TN, USA  
https://www.amtaorg.com/awwaamta-
membrane-technology-conference- 
exposition 

 
25 33rd Annual Berkeley Springs International 

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

 
 
March 2023 
 
11 World Plumbing Day 

https://www.worldplumbing.org/ 
worldplumbingday/ 

 
22 World Water Day 

https://www.worldwaterday.org/  

Highlighted listings denote WC&P attendance or distribution (subject to change)
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Although reverse osmosis is widely used for desalting seawater 
(with the primary contaminant sodium chloride), it is not practical 
for treating discharged water contaminated with these salts, 
which are normally directed to the municipal wastewater treatment 
system. The very high energy costs associated with evaporation also 
eliminates this technology from consideration. The most practical 
solution is to remove the chloride salts from the regenerant 
waste before discharge and recycle them as part of the brine 
solution. To do this, the hardness ions must be first separated 
from the salt solution. 
 

The technology 
Nanofiltration (NF) membranes, are designed to distinguish 
between the valance of ionic components, rejecting multivalent 
ions (e.g., calcium and magnesium), while allowing monovalent 
ions (e.g., sodium, potassium and chloride) to pass through into the 
permeate stream. We have utilized this membrane chemistry 
to create a  new, patented treatment approach to recover and reuse 
most of the brine from the water softening regeneration process. 
It utilizes nanofiltration technology to separate hardness ions 
from the brine solution, discharging the hardness to the drain 
and returning recovered sodium/potassium chloride to the brine 
tank for reuse.  
 
The treatment system utilizes a 20-30 gallon reclaim tank to directly 
collect the softener regenerant during the regeneration event. 
A 1,000-psig pump directs this into the NF membrane with the 
concentrate (mainly hardness ions) discharged to drain and the 
permeate (sodium/potassium chloride) returned directly to the 
brine tank for reuse. Testing has shown that a minimum of 75 
percent of the sodium/potassium chloride that would normally 
be discharged can be recovered and reused. In addition to the 
significant reduction in chloride pollution, this process provides: 
 
• Significant savings in salt purchases by the end user. 
• Less maintenance required for the end user – reducing the 

time spent adding salt to the brine tank. 
• Approximately 35-40-percent reduction in water used during 

the regeneration process. 
 
Following is a detailed description of the treatment process: 
 
1.       Upon initial start-up, the brine tank, containing an initial charge 

of solid sodium/potassium chloride is filled to the appropriate 
level with tap water (or softened water). After the first regen-
eration, the system is configured to add the appropriate level 
of water back into the brine tank – thus mostly eliminating 
the fill cycle of the water softener. (Some makeup may be 
required to account for water lost by evaporation). 

 
2.     When the softener regeneration process initiates the brine 

draw/slow rinse cycle, the water passes through a monitor 
where the conductivity of the brine draw/slow rinse water 
leaving the resin tank is monitored and once the conductivity 
reaches a preset level, this regenerant water is redirected 
into the reclaim tank. This same monitor/diverter valve system 
discharges to drain the excess water from the final rinse 
portion of the regeneration process. This is required to prevent 
overflow of the brine tank. 

 

3.     The reclaim tank contains two level switches. Once the regen-
erant water reaches the top level control, a high pressure 
pump is activated. The pump directs this stream through 
the NF membrane element at high pressure (600 – 1,000 psi). 
The majority of the monovalent ions pass into the permeate 
stream, which is returned to the brine tank, while most of 
the multivalent ions (hardness ions, etc.) are discharged to 
the drain. 

 
4.     The system is configured so that the volume of treated water 

directed back into the brine tank is equal to the amount of 
water introduced during a normal fill cycle. 

 
5.     Once the water in the reclaim tank drops down to the lower 

float control level, the system shuts down. 
 
6.     At this point, the electronics activate a set of solenoid valves 

that allow tap water (or softened water), to flush through the 
pump and NF element thereby minimizing corrosion and 
fouling of the pump, membrane and membrane housing 
from the high salinity water. 

 
7.      At the conclusion of the flushing cycle, the system shuts 

down until the next regeneration process. 
 
 

 
Figure 1: Overall system configuration. 
 
 

Conclusion 
An IAPMO Technical Subcommittee has been formed to develop 
a test/performance standard (ASSE-1088) to address performance 
requirements for water softener regeneration – brine reclaim. 
The water conditioning industry thrives on innovation and new 
developments. This is no exception. The completion of this standard 
should establish the credibility to provide incentive for state and 
local regulators to address this technology as an innovative approach 
to mitigate the growing chloride pollution problem, a black 
mark on our industry, known for its environmentally advanced 
technologies. 
 

Water Softener Brine Recovery –  
A New Approach
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Introduction 
As the world struggles with climate change and unprecedented 
weather events, our society is slowly beginning to recognize 
the severity of the situation. Young people now understand 
and use terms like sustainability and circular economy while 
demonstrating a commitment to addressing these issues. 
Concerns such as water conservation and pollution control are 
gaining traction and the environment is the better for it. 
 
Pollution regulations have been in place for over 60 years, on 
both the state and national level; however, we feel that the 
growing awareness of challenges to the health of our planet will 
result in even greater regulatory activity. A significant source of 
pollution is chloride discharge from water softener regeneration 
activities. The sodium ion exchange process for removing hardness 
(and to a limited extent iron and manganese) from water supplies 
is used by close to 100 percent of the residential units in place today. 
This process primarily utilizes sodium chloride, or occasionally, 
when cost is not an issue, potassium chloride as the chemical 
required to replace hardness ions on the softening resin. To reverse 
the chemical 'preference' of hardness attachment to the resin, a 
high concentration of sodium ion is necessary, hence the discharge 
issue. The US EPA National Secondary Standard limit for chloride 
concentration in drinking water is 250 mg/L. 
 
Numerous states have chosen to address chloride contamination 
and have set their own discharge standards. For example, the 
Minnesota Pollution Control Agency has set a water quality standard 
value for chloride of 230 mg/L based on effects on aquatic life. 
Some municipalities have limited the discharge of water softener 
regenerant into municipal sewer systems and California has insti-
tuted onerous restrictions on the use of residential water softeners. 

 
It is estimated that there are over 10 million residential and some 
60,000 commercial/industrial water softeners in the US today. 
Since 2020, there has been exceptional growth of residential 
softeners in North America (over 20 percent per year); however, 
a realistic sustainable annual growth rate appears to be 8-10 
percent. There are several no-salt conditioners on the market, but 
for a number of reasons, the industry has been slow to embrace 
them. The International Association of Plumbing & Mechanical 
Officials (IAPMO) has formed a Technical Subcommittee (Z601) 
to develop a test/performance standard on scale reduction devices. 
 

Background 
Traditional water softening is a batch process in that when the 
resin has adsorbed its capacity of cations and is exhausted, the 
unit must be taken off-line and the resin regenerated with salt brine. 
This process involves running a high concentration of sodium 
chloride (approximately 10-percent brine solution) through the resin, 
which strips off the adsorbed hardness ions and replaces them 
with sodium ions. This is accomplished automatically, initiated by 
a volume controller (self-regenerating). It is important to remember 
that the chloride ion does not take part in this chemical reaction, 
but is part of the regeneration chemical, sodium, or potassium 
chloride. On the other hand, because the chloride ion in high 
concentrations is corrosive and otherwise detrimental to the 
environment, it is the pollutant of concern. The excess brine 
goes down the drain with the removed hardness ions.  
 

The issue 
Both sodium and potassium chloride are highly soluble and, as 
a result, are difficult to remove from water without applying 
sophisticated technologies such as reverse osmosis or evaporation. 

Feature By Peter S. Cartwright, PE and Tom Cartwright



24   |  Water Conditioning & Purification International                                                                                                                             APRIL 2022

 
About the authors 
 

Peter Cartwright entered the water 
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and technical review committees of several trade publications 
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globally. Cartwright is a recipient of both the Award of Merit 
and Lifetime Member Award from the Water Quality Association 
and is the Technical Consultant for the Canadian Water Quality 
Association. He was the 2016 McEllhiney Distinguished lecturer 
for the National Ground Water Research and Educational 
Foundation and gave over 35 lectures throughout the world on 
groundwater contaminant mitigation. Cartwright can be reached 
via email, peterscartwright@gmail.com or visit his website, 
www.cartwright-consulting.com 
 

Tom Cartwright, former Global Business 
Manager for GE Water, is owner and 
Chief Science Officer of Envi H2O/Safeway 
Water Technologies, a Florida-based 
water treatment company. With over 38 
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Cartridge depth filters 
Depth filters are available in different configurations, including 
string wound, using cotton or spun polypropylene cord (fibrillated) 
materials and pleated cartridges. Among the most common 
types of cartridge depth filters are the spun polypropylene and 
melt blown varieties commonly used for prefiltration to RO, as 
well as post filtration to capture granular activated carbon 
(GAC) fines. The spun and melt blown 2.5-inch diameter filters 
range in lengths from 5 to 40 inches and are available in nominal 
ratings of 1, 3, 5, 10, 20, 30, 50 and 75 microns. These are the most 
economical solution to prefiltration for general, rural, residential, 
commercial and specialty applications.  
 
The 4.5-inch diameter melt blown depth filters are produced 
using polypropylene microfibers, which allows for dual gradient 
density (DGD) filtration capability by combining two separate 
layers into one filter. This dual gradient provides exceptional 
particulate capture efficiency and significantly higher dirt holding 
capacity than typical spun polypropylene or string wound car-
tridges. Filtration densities range from [pre/post] 75/25, 50/5 and 
25/1 microns. There are also multi-gradient filters combining 
four separate layers into one filter.  
 
The graded densities provide sediment capture through the entire 
cross section (layer-by-layer) of the filter, which results in lower 
pressure drop, reduced surface blinding and longer service inter-
vals. An example of a quad-layer depth combines densities of 
50/25/10/5 microns, respectively.  
 
The polypropylene filters are the most economical solution to 
prefiltration for general and specialty applications. Certification 
to NSF 42/FDA for material requirements makes these filters 
ideal for many different applications which include: 
 
• Potable water filtration 
• RO and DI water filtration 
• Ice machines 
• Beverage, coffee, wineries 
• Analytical 
• Chemical filtration 
• Electroplating baths, etching 
• Film processing 
• Prefiltration for gray water recycling 
• Amine filtration 
 

Pleated cartridge filters 
Pleated cartridges are made using varied materials including 
cellulose, polyester, polypropylene and non-woven electropositive 
fibrous media. Construction includes polypropylene end caps 
and cores, and EPDM gaskets. The polypropylene core supports 
the pleats for maximum radial wet strength to prevent cartridge 
collapse and particulate migration at higher flow and pressure 
drops. The filter media is cut to length (slit width), pleated and 
the long seam is sonically welded to ensure no raw water passage.  
 
The pleated media is fused to the end caps and core with 
molten polypropylene to embed and seal both ends, thereby 
creating a [unitized] water-tight seal to ensure no bypassing at 
the seam or under the caps. The EPDM gaskets interface with 
knife edge seats of the filter housing cap and bowl to further 

ensure no raw water bypass at those sealing interfaces. Finally, 
the cartridge is encapsulated in a polyethylene outer sheath 
for added strength to resist operational system pulsation. 
Polyester and polypropylene pleated filters may be washed or 
flushed for reuse due to their inherent bacterial and chemical 
resistance. Cellulosic filter media, however, may provide a food 
source for bacteria and is therefore not cleanable or flushable 
for reuse. 
 
Non-woven electropositive fibrous media is not cleanable or 
flushable for reuse and considered a dead-end or final barrier 
filter media. Typical filtration separate particles by the mech-
anisms of sieving, inertial impaction, interception, and diffusion. 
Electropositive filters principally use adsorption (electro-adhesion) 
as the filtering mechanism. Electro-adhesion is that phenomenon 
that utilizes the difference in charge that may exist between a 
surface (or fiber) and a particle in an aqueous solution, where a 
charge is built up by the double layer effect. Much like a typical 
pleated cartridge filter in appearance, the electropositive fibrous 
media mechanically sieves particulates larger than its average 
pore size.  
 
Most bacteria and other particulates in an aqueous solution are 
electro-negatively charged, making the electropositive fibrous 
media a 'broad spectrum particle magnet'' capable of capturing sub-
micron particulates down to 0.01 micron. In critical applications, 
removing sub-micron particles is vital. They are responsible for 
much of the fouling of RO membranes and will degrade the 
efficiency of UV and ozone (O3) disinfection systems.  
 
In comparison with ultrafilter membranes, fines and colloidal 
matter can also affect chemical processes and impact the quality 
of surfaces of precision instruments and products. Membranes, 
like ultrafilters, are surface filters with little dirt holding capacity 
(DHC), typically about 1.5 milligrams per square inch (mg/in2). 
Consequently, while their efficiency may be high, their capacity 
for holding dirt will often lead to premature fouling resulting in 
frequent cleaning cycles and increased operational costs. 
Conversely, electropositive fibrous media has a DHC of 572 
mg/in2 and will remove virtually all the sub-micron particles that 
pass through a conventional filter. 
 

Carbon cartridge filters 
Granular activated carbon, carbon block and powdered activated 
carbon are three major players in water treatment. Each has a 
place in the industry and all three are exceptionally good at 
removing/reducing chlorine, taste and odor (CTO), and certain 
VOCs and pesticides, as well as virtually all organic contaminants. 
Advancements in carbon block technologies are emerging at 
a steady pace considering the emerging contaminants of concern 
(ECOC) such as PFOA and PFAS (PFASs). Sorbents for lead and 
arsenic are commonplace in carbon block filter production with 
more advancements in research and development in the works.  
 
Granular activated carbon filters are available in axial and radial 
flow varieties. These types typically yield the lowest pressure 
drops because of the larger size of the carbon granules. They are 
typically used as a post filter for RO systems to control taste and 
odor in the dispensed water. Carbon block filters are commonly 
used in single or multiple cartridge drinking water systems and 

Water Filtration Methods and Processes 
– Counting the Ways, Part 4   
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In the final part of this series, we are going to look at the diverse 
types of filters for clarifying water using bag and cartridge type 
filters. Up to this point, we focused on removing large solids, 
particulates, turbidity, odor and color removal with treatment 
methods commonly used by water treatment dealers and the 
do-it-yourself (DIY) consumer.  
 

Bag filters 
Hippocrates, the father of medicine, invented the first bag filter 
around 500 BC and it came to be known as the Hippocratic 
Sleeve. He believed clean water had healing properties and 
reduced the possibility of infection and disease. After boiling the 
water to inactivate microbiological organisms, he would pour the 
water through his bag filter to remove sediments and related 
tastes and odors. Since that time, bag filter design has evolved 
and used in many different markets including: 
 
• Municipal and industrial water treatment 
• Pulp and paper 
• Lubricants for metalworking fluids 
• Paint, inks, resins, solvents, coatings and varnishes 
• Petrochemicals and chemical processing 
• Automotive and electronics 
• Pharmaceutical  
• Food and beverage, beer, wine and edible oils 
 
Micron ratings for typical bag filters range from nominal 1 to 100 
microns. Nominal filter ratings indicate the approximate particle 
size of which 85-percent of the particle micron rating will be 
captured within or on the filter. These filters are constructed of 
polypropylene or polyester needle felt of varying thickness. The 
felt seams are sewn to ensure a consistent sediment capture. It 

is important to note that it is advisable to use a bag filter insertion 
tool to ensure correct alignment in the restrainer basket of the 
filter housing for optimal sealing against filtration bypass.  
 
Multi-layer sewn bag filters offer greater particle retention because 
of their advanced design, which includes a polypropylene felt 
pre-filter layer, melt blown polypropylene microfiber layer and 
a polypropylene external migration barrier. Welded bag filters 
are the premium product and have particle capture from 1 to 
200 microns. The advantage with welded construction is that 
nothing bypasses the filter media (that sometimes occurs with 
sewn bags) where a hole may develop. 
 
Pleated bag filters feature a greater surface area, which may increase 
dirt holding capacity as much as 10 times that of standard bag 
filters and up to three times that of multi-layer bag filters. 
Another advantage of the pleated bag filter is the reduced 
maintenance cost due to typically longer service life. Pleated 
bag filters are rated for particle capture from 1-50 microns in 
size. Where finer filtration is required, a pleated filter rated for 
one micron is used as a safety filter downstream of a standard 
bag filter for optimal sediment capture. 
 
Absolute melt blown bag filters feature progressive density 
f ilter media and may provide up to 99.9-percent particle re-
tention for particulates as small as 0.2 microns. Absolute 
f ilter ratings indicate that all particles larger than a specified 
micron rating will be captured within or on the filter. These bag 
filters are typically used where FDA compliance is required for 
food and beverage service and are limited to polypropylene 
construction. 
 

Feature By Gary Battenberg
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in RO systems where low molecular weight organics are present 
in the water and require longer residence time in the carbon to 
effectively remove/reduce those contaminants.  
 
Advanced carbon block technologies continue to evolve for 
removal of Cryptosporidium cysts, Giardia, Legionella, viruses 
or bacteria at greater than 99.99-percent efficiency and up to 
8-log reduction value (LRV). LRV is the measure of how thor-
ough a process reduces the concentration of living microbial 
contamination. Example: 1 log = 90-percent reduction, 2 log = 
99-percent reduction, 3 log = 99.9-percent reduction, 4 log = 
99.99-percent reduction, etc. 
 
Powdered activated carbon is used in pleated cartridges where 
it is embedded in the matrix of the media to provide clarification, 
and CTO removal. Because of the extremely small particle size 
of this carbon, the kinetics are much faster than that of GAC. 
 

Final note 
Before selecting any filtration cartridge for as specific application 
or task, it is vitally important to understand how it works, how it 
is rated and what its capabilities and limitations are relative to 
flowrate and loading capacities. Take the time to study the appli-
cation bulletin(s) for the filters used in your business. When 
faced with a question or need for clarification, do not hesitate to 

contact the manufacturer or supplier for accurate answers and 
application assistance. Solving complex filtration issues is a rewarding 
endeavor especially where severe water problems are present.  
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ion exchange, UV sterilization, RO and ozone technologies. He 
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Thanks to the dedication of its member volunteers, WQA has been 
working on a solution. We've thoroughly reviewed the training 
curricula for the Certified Installer, Certified Water-Treatment 
Representative and Certified Water Specialist for relevancy and 
streamlined them. Next we need to address the stumbling 
block of mentoring and keeping learners on track.  
 
Practice continues to be an important aspect of training, as 
does learning from experienced practitioners. Several of the 
member volunteers pointed out the advantages of in-person 
training, such as the attendees having a better opportunity to 
focus on the training because of the dedicated time, interaction 
with the instructor and a more accessible presentation of the train-
ing content than reading. Of course, the drawbacks of organizing 
in-person training include the cost of travel, the expense of 
securing a location and having to take field personnel out of the 
field. The cost of that training becomes unmanageable for many. 
Plus, taking something that needs practice and months to truly 
learn and trying to cram it into a two-day session is ineffective. 
Research has also shown that without practice using new infor-
mation, we lose 75 percent of it within six days.1 
 

So what can we do? 
The silver lining of the last two years of disruption to social inter-
actions is that many of us are now a lot better at video conferencing 
and so are the tools available to us, like Zoom. Chat functions, 
polls and breakout rooms let us turn lectures into conversations 

and round table-like problem solving, all of which contribute to 
engagement and retention of materials. We can also foster 
learning from peers, discuss best practices and feel part of this 
great community that strives to do its best work and improve 
customers' quality of life. 
 
In-person, short, frequent sessions with hands-on practice are 
still the best way to train. Any business owners and trainers 
who've helped take employees and mentees through the 
WQA textbooks and online training know the advantage of 
the short, regular meetings and a formal training schedule. 
That's why WQA recently launched remote Instructor-led training 
over Zoom. The combination of the interactive instructor-led 
training and short online and field activities for homework lets us 
get a lot closer to the ideal way to train. In addition, the instructor 
eliminates the need for an in-house mentor and the weekly 
class schedule helps keep learners on track. 
 
Eighty registrants took advantage of the weekly Instructor-Led 
Installer Training that started in January 2022. The instructors are 
industry veterans and include a former plumbing inspector to offer 
guidance. The 16-week course follows the updated curriculum 
and meets once a week for an hour. Two sessions are offered to 
accommodate an early morning time slot for the East Coast/ 
Midwest and West Coast/Mountain time zones. Participating 
installers are able to attend the training while they're still fresh 
and then head out into the field. In between the weekly classes, 

WQA Training, Lessons Learned and 
the Unexpected Benefits of Disrupted 
Social Interaction
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We all know the importance of training and growing our skills, 
but training can be hard to find in the POU/POE water treatment 
industry. Unlike chemistry, the application of water treatment 
technologies at the point of use and point of entry is not taught 
in high schools, colleges, or vocational schools. Forty-five years 
ago, the Water Quality Association (WQA) formalized what a 
POU/POE water treatment professional should know by launching 
its professional certification program. In the absence of other 
training resources and through the efforts of member volunteers 
and staff, WQA developed its own resources, which took the 
forms of textbooks, live lecture presentations and eventually, 
even an audio book on multiple CDs. 
 

As much of a leap forward as these resources were for the industry, 
they were missing one critical factor: practice. Practice—and the 
expensive school of hard knocks that comes with it—were still 
needed to build a strong practitioner in sales, installation, service 
and treatment configuration. In 2015, WQA launched a new 
training program to address the practice aspect. The textbook 
content was split into small chunks and field assignments were 
added to reinforce each concept. To help ensure the learner was 

able to apply the concepts in a way that was relevant to their 
local water chemistry, the training required that someone more 
experienced in the learner's company review the completed 
activities. The vision was that the more experienced person 
would be that guide that steered the learner away from costly errors 
and helped them learn the correct way to do job the first time. 
 
This approach also had the advantage of following an appren-
ticeship model. Apprenticeship is considered a more credible 
way of preparing someone for field work in various trades and 
professions. The medical community calls it residency, but the 
model is still the same: learn from someone else's mistakes 
and, with oversight and feedback and practice, not make any 
of your own. 
 
The new training model seemed like a much-needed improvement 
that could significantly raise the level of knowledge and profes-
sionalism in the industry and build credibility. It took advantage 
of cutting-edge training delivery technology that moved the 
content online and enabled training anywhere with an Internet 
signal. It allowed companies to capture and pass on legacy expert-
ise from the rapidly graying workforce to the newcomers. And 
then the vision hit reality. 
 
Those trainees who were motivated to learn, who had access to 
experienced personnel in their company equally motivated to 
give their time as mentors, did well. Over 300 industry members 
completed the training and earned certification titles with the 
new program. But those who could not make the time found it 
difficult to stay on track and ended up dropping out. With the 
uptick in business and the squeeze in available field personnel 
through the pandemic, the time for training and for mentoring 
shrank even further. 
 

Feature By Tanya Lubner, PhD
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they complete about an hour of homework that the instructors 
review. The response has been quite positive. Learners are enjoying 
the interactive nature and picking up tidbits of information to 
which they wouldn't normally have access. The installer course 
will be repeated in June. 
 

In April, shortly after the annual convention, WQA will launch the 
first of the instructor-led training courses for sales representatives 
and water treatment specialists. The focus of the first course will be 
on identifying water problems and contaminants and collecting 
the necessary data to select the correct treatment. Subsequent 
courses will address treatment technology operation and sizing 
and finally, the application of treatment for problem water. 
 

Remote instructor-led training helps bridge the gap between 
the ideal of having an experienced in-house trainer with limitless 
time to train and the reality of insufficient time to devote to such 
pursuits. It provides a guided pathway and manageable steps 
to onboard new hires, improve the performance of existing 
employees and grow professionalism in the industry. For more 
information, visit wqa.org/education. 
 

Reference 
1.      Schacter, D. L. (2009). Psychology. New York: Worth Publishers. 
p. 243. ISBN 978-1-4292-3719-2. 
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system are backwashed at the manufacturer’s recommended 
interval, with a minimum of one backwash at the midpoint of the 
test, as they are evaluated for reduction of aesthetic contaminants. 
 
Ultraviolet systems. Ultraviolet systems evaluated for health 
effects must have a UV sensor and alarm to warn the user when 
the UV intensity is too low to provide effective treatment. So UV 
systems are evaluated at the alarm set point to assure that they 
deliver effective treatment even at the point where intensity is 
reduced enough to trigger the alarm. This is another case in 
which the seven-day test does not cover the life of the UV source, 
but the standard includes a mechanism to alert the user when 
any type of maintenance, including UV source replacement, is 
required for systems with health claims. 
 

Various test end points to provide consistent 
assurance of performance 
A consideration of the specif ic combination of treatment 
technology and nature of the contaminant being evaluated is 
vital to establishing appropriate and protective end points for 
contaminant reduction testing. The NSF Joint Committee on 
Drinking Water Treatment Units has done just that in their 
approach to the NSF DWTU Standards. Reduction of contaminants 
that are treated through mechanical means has one logical 
approach to setting test end points, whereas chemical contam-
inants treated by active media have different factors to help 
create the test protocol and end point to the test.  
 

Reverse osmosis, with the potential long life of the RO membrane, 
has a different approach to test protocol that doesn’t attempt to 
address testing over the life of the membrane. The same is true 
of UV systems. Rather, for these technologies, the treatment 
effectiveness of the technology is evaluated in the test, but then 
the end of life is addressed through other means incorporated 
into the applicable standard. 
 
And regenerating and backwashing systems are evaluated 
with a test method that includes the regeneration or backwash 
function to make sure the treatment remains effective afterwards. 
These protocols and how they vary accordingly are yet another 
example of the scientific and rigorous nature of the standards 
and understanding the logic behind them helps manufacturers, 
regulators and product end users be confident in products that 
conform to them. 
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An important consideration when testing a water treatment 
system for effectiveness in reducing contaminants is the end 
point of the test. Consider a test that covers only initial system 
performance. There is certainly some value associated with 
installing the treatment system and flushing and conditioning 
in accordance with the manufacturer’s instructions and then 
testing with just a small volume of challenge water that contains 
the contaminant, with analysis of the challenge water and the 
treated water to assess effectiveness. This is especially true if 
the treatment system is found to be not effective based on this 
sampling – the treatment system can be ruled out based on failure 
during an initial contaminant reduction performance test. 
 
If, however, the treatment system is found to be effective based on 
treating a small volume of water, the question inevitably comes 
up as to how long that system will remain effective and what 
type of continued testing would be appropriate to establish that 
the system will be effective over an extended period of time. The 
NSF Joint Committee on Drinking Water Treatment Units has 
considered this question as the standards for drinking water 
treatment units (DWTU) have been developed and they have 
found that the answer to this question varies depending on the 
technology being evaluated, as well as the type of contaminants 
being reduced. In some cases, the answer also depends on an a 
understanding of how the user will be alerted to replace any 
treatment media or components. 
 

Various test end points for various  
technologies and contaminants 
 
Replaceable active media filters and aesthetic chemical contam-
inants. POU and POE active media treatment systems using 
replaceable media being evaluated for aesthetic chemical 
contaminants are tested and sampled periodically until the 
manufacturer’s rated treatment capacity has been reached, 
thus assuring effective treatment through the life of the filter. 
Once the manufacturer’s rated capacity has been surpassed and 
end user starts noticing the appearance of the aesthetic con-
taminants in the drinking water due to exhaustion of the media, 
the end user is thereby alerted to replace the treatment media. 
 
Replaceable active media filters and health chemical contam-
inants. POU and POE active media treatment systems using 
replaceable media being evaluated for health-related chemical 
contaminants are tested and sampled periodically beyond the 

manufacturer’s rated treatment capacity. The end point is 200 
percent of the rated capacity, providing an ample safety margin 
for the user to recognize that the capacity has been exhausted 
and replace the media. If the system includes a performance 
indication device that alerts the user to replace the media, then 
the end point of the test is 120 percent of the rated capacity. This 
also provides an ample safety margin after the user has been 
alerted to replace the media. 
 
Replaceable mechanical f ilters. POU and POE systems with 
replaceable mechanical filters being evaluated for reduction of 
mechanical contaminants filtered by size exclusion (particulate, 
asbestos, cyst, turbidity) are evaluated over the course of their 
life, with end of life being defined as the flowrate being reduced 
significantly enough that the user will notice the filter is plugged 
and replace it. This flow reduction is defined as 50 percent for 
particulate reduction, which is an aesthetic contaminant, and 
then 75 percent to provide even more assurance that the system 
will perform until the user recognizes a drop in flow rate and 
replaces the filter for the health effects claims (asbestos, cyst 
and turbidity). 
 
Reverse osmosis. POU reverse osmosis systems are evaluated 
under a seven-day test protocol with multiple sampling points 
for challenge water and treated water to assure that the system 
will perform effectively under various operating conditions. 
Reverse osmosis elements, however, can last for a year or 
longer, so the test definitely does not cover the entire useful life 
of the RO membrane. Therefore, manufacturers of POU RO systems 
with health claims must provide a sampling service, either directly 
or through an authorized dealer, at least once every six months; 
or provide a sampling kit for analysis of TDS or other appropriate 
contaminants; or provide a TDS monitor to measure the product 
water quality. In this way, ongoing effectiveness of the system 
is assured. Additionally, manufacturers of systems with nitrate-
nitrite reduction claims must provide a sampling and analysis 
kit for nitrate/nitrite with explicit instructions of recommended 
frequency of analysis to assure ongoing effectiveness. 
 
Regenerating and backwashing systems for aesthetic contam-
inants. POU and POE systems that use regeneration as part of the 
operating cycle are required to meet the applicable requirements 
after the completion of a minimum of three operating/regeneration 
cycles with regeneration occurring between cycles. Non-regen-
erating systems that recommend backwashing over the life of the 
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NSF/ANSI DWTU Standards
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Before joining A. O. Smith and becoming the WQA’s next President, 
James F. 'Jim' Stern was a transactional lawyer. His first exposure 
to the water treatment industry was in 1995, representing Andrew 
Fleckenstein in selling his company, Fleck Controls, to Pentair. 
After a couple transactions with other water treatment companies, 
Stern left his private practice to join A. O. Smith (a publicly 
traded company on the New York Stock Exchange and an S&P 
500-listed company) on June 1, 2007. He started as the Executive 
Vice President, General Counsel and Secretary and continues 
to serve these same roles today. In 2010, Stern helped the 
company, which at the time was mainly manufacturing water 
heaters and electric motors, acquire its first water treatment 
business in China, officially bringing them into the water treat-
ment world. 
 
In 2012, Stern led the company's water treatment team through 
its move into the North American water treatment market, in 
which he had studied and became  experienced. In the following 
years, A. O. Smith picked up the momentum. Since 2016, Stern 
has led the acquisitions of six water treatment companies. From 
these acquisitions, A. O. Smith has had strong organic internal 
growth, but it won’t stop there. “We continue to look at market 
opportunities for acquisition, both for geographic coverage, as 
well as for unique and differentiated technologies in the market,” 
Stern said.  
 
The company’s North America water treatment business now 
primarily serves the USA and Canada markets, in both the residen-
tial and commercial segments. Many of their business segments 
can be recognized under the brands Water Right, Aquasana, Hague 
Quality Water, Master Water and A. O. Smith, all manufacturing 
products in the POE and POU ranges. The company is most 
popular for its water heaters, boilers and purifiers. The most recent 

product launch has been a countertop unit that is ideal for 
consumers in homes where a water treatment device cannot 
be permanently installed. “The unit is certified by NSF for the 
reduction of more than 77 contaminants from water, including 
lead, VOC, PFAS/PFOS and pharmaceuticals,” Stern said. 
 
Ever since its conception in 1874, innovation has been a guiding 
principle for A. O. Smith. The company now has two global 
state-of-the-art centers where this innovation happens—one in 
Milwaukee, WI, and one in Nanjing, China. Stern believes creating 
new technology is the way to be successful because it is what 
consumers are looking for. “We spend upwards of $85 million 
dollars a year on research and development,” Stern said, “That is 
a lot of innovation.” The company leads the market with its many 
unique products.  
 
In addition to innovation, the company has been sustained for 
over a century thanks to its foundational values. “Our focus on 
our employees and innovative products, as well as our corporate 
responsibility and stewardship, benefits not only our share-
holders but also positively impacts our communities and our 
planet,” Stern said. The company’s values include achieving 
profitable growth, emphasizing innovation, preserving its good 
name, being a good place to work and being a good citizen. As 
a leader in water technologies, those at A. O. Smith recognize the 
essential role they play in providing access to this critical resource. 
 

The past two years have presented new challenges for the 
company between the pandemic and the supply chain shortages, 
but as a large organization, they have been able to utilize the 
numerous resources available to them. Continued work with the 
company’s valued vendors, dealers, wholesalers and contractors 
has kept them providing quality water to consumers. “The key 
in addressing the supply chain challenge for A. O. Smith is our 
commitment to doing business with honesty and integrity,” 
Stern said, “We are getting the benefit of the doubt from our 
customers that we’re doing our darndest.” Stern credits the 
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trust held between A. O. Smith and its customers as a big reason 
that they have steadily maneuvered through these times. “We 
are getting our fair share from suppliers because they know we 
have been good partners,” he continued. “The industry has got 
good people in it.” 
 

Stern believes the WQA is “on the uptick.” With people’s increasing 
awareness of water quality issues, he is excited to lead that 
growth as he joins the Board of Governors. “It’s good to bring in a 
fresh set of eyes to an industry that needs to continue to evolve 
in order to meet the needs of the consumers and members of 
the Water Quality Association,” Stern said. “I want to be a part 
of developing that leadership, that preeminent go-to resource, 
that policy makers and NGOs need. When they think of water 
quality or issues surrounding water quality, they should be 
contacting the WQA. We’ll be a great, fair, unbiased resource in 
a time when people are really grappling with water quality issues 
and how to attack them.” 
 

The water treatment industry is blessed with incredible people. 
Stern praised “one of the patriarchs” and Past Presidents of the 
WQA, Andrew Fleckenstein, for being a great colleague and 
mentor. “He’s a wonderful man, the one who got me interested in 
water treatment,” he said. Stern serves on a number of charitable 
boards, including the Fleck Foundation. 
 
As for A. O. Smith’s near future, the company is positioned well for 
continued expansion. The goal moving forward is to continue 
leading consumers to the best products that will fit their individual 
needs. “As the country moves out of the pandemic to a ‘new 
normal,’ I believe we’ll see consumer awareness around water 
quality continue, resulting in positive outcomes for our industry,” 
Stern said. With his devotion to both A. O. Smith and the WQA, 
only great things can be expected in this next chapter for Stern, 
and therefore the water industry as a whole. 
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 “Our focus on our employees and innovative products,  
as well as our corporate responsibility and stewardship, 
benefits not only our shareholders but also positively  
impacts our communities and our planet,” Stern said. 

“It’s good to bring in a fresh set of eyes to an industry 
that needs to continue to evolve in order to meet the 
needs of the consumers and members of the Water  
Quality Association,” Stern said. “I want to be a part  
of developing that leadership, that preeminent go-to  
resource, that policy makers and NGOs need.
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An increasingly acute wave of global stressors—including increas-
ing population, urbanization and land-use changes, climate 
change, interconnected resources (e.g., food, energy and water), 
emerging contaminants and aging infrastructure—continues 
to threaten once reliable water systems. Unfortunately, continuous 
investment in water-related infrastructure is lagging.1 In the US 
alone, US EPA estimates the needs for water, wastewater and 
storm water infrastructure at well over $700 billion in the next 
20 years (Figure 1).  
 

 
Figure 1. Summary of US EPA’s Drinking Water Infrastructure 
Needs Survey and Assessment2 and Clean Watersheds Needs 
Survey3. The data points reflect the total needs in each category, 
reported in billions of dollars (unadjusted). The pie charts show 
the relative breakdown of needs within the water and clean 
watershed (wastewater and stormwater) categories. 
 
The sheer magnitude of these needs underscores the urgency for 
water sector innovation (defined as the development, application, 
diffusion and utilization of new knowledge and technology). Such 
innovation can include developing and implementing technol-
ogies that drive physical transformation and greater efficiencies, 
as well as systems-level management (e.g., political, cultural, social 
and economic frameworks). Importantly, technology is necessary, 
but not sufficient, to overcome water challenges, necessitating 
the integration of technological design with the institutional 
and social systems that control change.4 
 
Despite this exigent need, the evolution of water management 
(or perhaps more aptly, diffusion of innovation therein) tends to 

be sluggish in the absence of external crisis' points.4,5 For example, 
in response to paradigm-altering improvements in understanding 
health-related environmental microbiology, relatively rapid waves 
of technology adoption swept the US following the introduction 
of disinfection in the early 1900s, with 90 percent of all public 
water supplies adopting chlorination within 10 years of its initial 
use.6 Figure 2 shows examples of other water technology adoption 
rates. Some technologies rise to maturity more rapidly than 
others, e.g., ultrafiltration, UV, sequencing batch reactor, high-
purity oxygen activated sludge and flocculator/clarifier. 
 

 
Figure 2. Time incurred for full-scale adoption of select water 
and wastewater treatment technologies (derived from records 
for finite time periods). The full dataset is shown in panel a), 
whereas b) shows an inset. Data for ultrafiltration (UF; North 
America, 1993-2004), ultraviolet (UV; US, 1982-1992), sequencing 
batch reactor (SBR; US, 1985-1992), biological phosphorus removal 
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(BPR; South Africa, 1972-1982), Tiopaq (Europe, 1990-2009) and 
sludge hydrolysis (SH; global, 1996-2017) were summarized by 
O’Callaghan et al. (2018)7. Data for high-purity oxygen activated 
sludge (HPOAS; North America, 1970-2000), flocculator clarifier 
(FC; North America, 1991-2009), trickling filter/solids contact 
process (TF/SC; North America, 1979-2000), moving bed biofilm 
reactor/integrated fixed film activated sludge (MMBR, IFAS; 
North America, 1996-2009) and membrane bioreactor (MBR, 
North America, 1979-2009) were estimated from Parker (2011)8. 
 
The drivers for some of these technologies included new com-
prehensive water and wastewater regulations. Specifically, rapid 
technological innovation followed closely on the heels of the 
Clean Water Act (1972), the Safe Drinking Water Act (1974) and 
subsequent amendments (particularly those related to enhanced 
surface water treatment following the 1993 cryptosporidiosis 
outbreak).4 For example, high-purity oxygen activated sludge 
was fortuitously introduced into the marketplace at roughly the 
same time as the Clean Water Act was established. This regulatory 
pressure dramatically increased demand for secondary wastewater 
treatment. Additionally, the technology developer launched a 
comprehensive marketing campaign that helped catapult the 
process directly from pilot study to full-scale. Interestingly, the 
developer also licensed the technology to a competitor to facilitate 
market penetration and avoid sole-sourcing complications.8  
 
Installations of UV and ultrafiltration were similarly buoyed by 
urgent concerns for environmental quality and human health. 
The rapid rise of UV installations stemmed from its efficacy in 
addressing shellfish toxicity, while ultrafiltration (and UV) was 
adopted in response to outbreaks caused by Cryptosporidium 
contamination and subsequent regulation. For such crisis/needs- 
driven innovations, the innovation diffusion time (moving through 
the innovator to early/late majority phases, as shown in Figure 3) 
is approximately half that required for value-driven innovations 
(those with no external driver, but featuring inherent advantages 
over incumbent technologies, e.g., cost savings, smaller footprint 
or longer lifespan). Although value-driven technologies take longer 
to adopt (roughly 14 years on average), they are less dependent 
on external factors and the timing of regulations or public health/ 
environmental crises, making them lower risk.5 
 

 
Figure 3. Illustration of the Water Technology Adoption model7 
showing the average time spent in the different phases of 

water technology adoption (gray boxes), validated against 488 
water technologies.7 The model is shown overlaying Roger’s in-
novation diffusion model (blue)9, a classical innovation/market-
ing analysis S-curve illustrating technology maturity (orange)8,9 
and the technology expectations/life cycle curve (green).10  
 
The water sector has traditionally operated reactively to external 
drivers, lending itself to slower innovation diffusion and greater 
reliance on more established solutions.11 In the absence of crisis, 
the slow pace of innovation derives from multiple factors, all of 
which are sharpened by the sector’s inertia.4 With good reason, 
the strictly regulated water industry is highly risk averse due to 
the critical focus on mitigating contaminants to reduce risks to 
human and environmental health.1 Thus, water managers can 
be punished for failure, but not rewarded for success, making 
even small risks of catastrophic failure daunting.4,8 Thus, per-
haps more than any other sector, the water industry is reticent 
to adopt new technologies that have not been carefully vetted 
at multiple scales and found to introduce essentially no risk to 
public health.11 This often mean that utilities prefer to wait for 
others to be the first adopters.8  
 
These innovation diffusion challenges can manifest as 'the val-
ley of death' (Figure 3). In the life cycle of a technology, the valley 
of death (also described as the chasm or 'trough of disillusion-
ment') is a scenario in which a new innovation does not advance 
from demonstration to commercialization.1,10,12 Innovators, inven-
tors and the like are far too familiar with the near-paralyzing fear 
wrought by this chasm between early and majority adopters. 
Yet, onward they march on a path made more palatable by shar-
ing the load. In other words, although individual risk-taking may 
not be prudent, collective risk taking by the water industry has 
the potential to spur innovation and traverse the valley of 
death.4 Several innovation throttle points that heighten individ-
ual risks of technology adoption and suggestions for sharing the 
load are outlined below. 
 
For environmental technologies such as water, lack of financing 
for scale-up is a significant contributor to the valley of death. 
The trend in low investment in the water sector compared to 
other areas has persisted for decades, as evidenced by 1.1 per-
cent of US venture capital investments in environmental serv-
ices and equipment (compared to 2.8 percent of US GDP).1 
Although venture capital represents a large share of water in-
vestment, the level of financial support pales in comparison to 
sectors such as renewable energy, with an order of magnitude 
less funding for water compared to clean energy (Figure 4).4,11 
Beyond venture capital, federal support for basic or applied re-
search played an important role in developing many of the tech-
nologies featured in Figure 2, illustrating that federal research 
support offers one means of mitigating risk for innovators and 
early adopters.8 Notably, approximately $28 million in US public 
investment supported the water sector over a 13-year period 
compared to $8 billion for the clean energy sector.11 Notwith-
standing the importance of clean energy, this discrepancy is 
somewhat surprising given increasing recognition of water’s 
importance to energy, industry and national security.4 Accord-
ingly, increased sustained levels of public funding could help 
accelerate sluggish technological development and adoption 
in the water sector.11  

 

Traversing the Valley of Death  

—the Path to Accelerated 

Water Innovation
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Figure 4. Distribution of investment sources in the US water 
sector (total of $1.5 billion) and clean energy sector ($69 billion). 
Data reported by Ajami et al. (2014).11 
 
The path to technology adoption also depends on thorough 
testing and validation, which is time-consuming and costly.1 Mi-
helcic et al. (2017)1 proposed that the inherent risks of innovation 
could be reduced by establishing a national test bed network 
to connect physical testing facilities with researchers, investors, 
technology providers, utilities, regulators and other stake-
holders. One example is the LIFT (Leaders Innovation Forum for 
Technology) network, established by the Water Environment 
Federation and the Water Research Foundation. In spite of vari-
able missions amongst stakeholders, many have shared inter-
ests and can benefit from a test bed network by sharing the 
risks of innovation, accelerating market entry, establishing con-
nections building from fundamental research to full-scale adop-
tion, raising external funding, meeting regulatory requirements, 
reducing costs, increasing reliability and resiliency, training a fu-
ture workforce and improving community wellbeing.1  
 
The test bed network offers an opportunity for independent 
technology evaluations as well as transparent sharing of infor-
mation. Building such partnerships early in the technology life 
cycle can help align nascent technology with relevant applica-
tions.4 Another striking opportunity for promoting innovation is 
through healthy competition. O’Callaghan et al. (2021)13 found 
that two to three companies is ideal for actively introducing a 
new technology at a given time in order to share the burden of 
innovation and accelerate the innovation and adoption cycles 
while driving down price.  
 
Fragmented responsibilities, e.g., across jurisdictional bound-
aries or at different levels (local, state, federal) or subsectors (ar-
tificial separation of water and wastewater), can also challenge 
adoption of new technology.4 In particular, technical, regulatory 
and institutional frameworks and policies are diverse and highly 
localized, e.g., most water policy debates occur at the local or 
state level (with the exception of nationally-regulated water 
quality).11 In contrast, power availability and supply depend on 
regional, national and international markets, causing them to 
be prioritized by national and international policy agendas.11 
 

Additional examples of the fragmented global water market in-
clude broad variability in size of operations, fine-tuning systems 
to highly site-specific parameters and differences in stake-
holder priorities. Photocatalytic water treatment and nutrient 
removal/recovery from wastewater offer examples of differ-
ences in focus between academic research communities and 
practical application. In the case of photocatalysis, despite dec-
ades of research and thousands of published research articles, 
application has been very limited compared to conventional ad-
vanced oxidation processes.16 This illustrates deflated expecta-
tions (Figure 3) as academic advocation meets industrial 
application.16 Embedded in practical expectations is transparent 
communication about technology potential and mechanisms 
(e.g., avoiding black box pitches).8 Accordingly, Kogler et al. 
(2021)17 recommended that research agendas for nutrient remo-
val and recovery technologies better address underlying pro-
cess mechanisms, scale-up, systems-level impacts and 
product-market fit. 
 
Given the clear drivers for technological innovation, it is imper-
ative that we continue to break down the barriers to innovation 
diffusion.4 Since incumbent technologies have inertial dom-
inance that new technologies must overcome (e.g., existing user 
knowledge, available skills and large sunk costs given decades-
long design lives), mechanisms for sharing the risks and con-
sequences of failure beyond just the early adopters is 
needed.4,8,15 The energy sector may provide informative lessons 
to accelerate innovation diffusion and truly tap the water sec-
tor’s potential to innovate and deploy new technologies.11  
 

References 
1.      Mihelcic JR, Ren ZJ, Cornejo PK, et al. Accelerating Innovation 
that Enhances Resource Recovery in the Wastewater Sector: 
Advancing a National Testbed Network. Environ Sci Technol. 
2017;51(14):7749-7758. doi:10.1021/acs.est.6b05917 
2.     US EPA. Drinking Water Infrastructure Needs Survey and 
Assessment: Sixth Report to Congress.; 2018. 
3.     US EPA. Clean Watersheds Needs Survey 2012: Report to 
Congress.; 2016. 
4.    Kiparsky M, Sedlak DL, Thompson BH, Truffer B. The innovation 
deficit in urban water: The need for an integrated perspective 
on institutions, organizations, and technology. Environ Eng 
Sci. 2013;30(8):395-408. doi:10.1089/ees.2012.0427 
5.     O’Callaghan P, Adapa LM, Buisman C. Analysis of adoption 
rates for Needs Driven versus Value Driven innovation water 
technologies. Water Environ Res. 2019;91(2):144-156. 
doi:10.1002/wer.1013 
6.    Siegel SM. Troubled Water. St. Martin’s Press; 2019. 
7.     O’Callaghan P, Daigger G, Adapa L, Buisman C. Development 
and Application of a Model to Study Water Technology Adoption. 
Water Environ Res. 2018;90(6):563-574. 
doi:10.2175/106143017x15054988926479 
8.    Parker DS. Introduction of New Process Technology into 
the Wastewater Treatment Sector. Water Environ Res. 
2011;83(6):483-497. doi:10.2175/106143009x12465435983015 
9.    Rogers EM. Diffusion of Innovations. 5th ed. Simon and 
Schuster/The Free Press; 2003. 
10.   Frank C, Sink C, Mynatt L, Rogers R, Rappazzo A. Surviving 
the “Valley of Death”: A comparative analysis. Technol Transf. 

 

40   |  Water Conditioning & Purification International                                                                                                                             APRIL 2022

On Tap By Brooke K. Mayer, PhD, PE



APRIL 2022                                                                                                                             Water Conditioning & Purification International   |  43

 

42   |  Water Conditioning & Purification International                                                                                                                             APRIL 2022

What’s New 

Valve controls 

 
Clack Corporation's latest addition to its control valve line is 
the WS2HF. The Water Specialist 2-inch high-flow WS2HF has 
enlarged flow ports, including a 2-inch inlet on the left, 2-inch 
outlet on the right, 2-inch drain out of the top and a 2-inch 
distributor pilot. The plumbing on the valve is now industry 
standard, with robust flows of 180 gpm service and 180 gpm 
backwash. The WS2HF will accommodate softeners from 18- to 
63-inch diameter tanks and for filters, it will accommodate 18- 
to 54-inch diameter tanks. 
www.clackcorp.com  
 

Filtration media 

 
ENPRESS LLC introduces ATOMUS®, a family of NSF/ANSI Standard 
61-certified proprietary filtration media solutions, engineered 
to target arsenic, phosphate, chromium, fluoride, PFAS and 
others, whether used in residential, light commercial, or industrial 
water treatment applications. These binary adsorption filtration 
medias are engineered for the removal of arsenic from potable 
water: powdered ATOMUS F11 media is used in radial flow cartridges 
and ATOMUS Z21 granular media is used in ENPRESS Vortech® 
and Mid-Vortech® full-plate distributor plate tanks that reduce 
backwash during a system cleaning cycle while increasing flow 
and operational efficiency. ATOMUS media removes both Arsenic 
III and V simultaneously, with no backwash requirement when 
used in a high-flow ENPRESS ONE-E3® System.  
www.enpress.com 
www.onefiltration.com  
info@enpress.com  
 

Cartridge system  
 

 
Applied Process Equipment, Inc.'s Applied Cartridge Systems 
product line is a simple-to-operate potable water treatment 
solution that emerged from the well-known ISOLUX® arsenic 
removal systems. Each model is a self-contained water treat-
ment system featuring 304 stainless steel housings, stainless 
steel or polypropylene pre-filters and a choice of cartridges, all 
NSF 61 certified together as a single, drop-in-ready package. 
These are ideal for small to medium size water systems, such as 
rural water utilities, RV Parks, hotels & resorts, military bases and 
other multi-user well applications.The standard freestanding 
models come in 5-, 10-, 15-, 20- and 25-gpm housing sizes. The 
50- and 100-gpm skid systems can be multi-unit configured to 
address installations up to 500 gpm. 
www.appliedcartridgesystems.com  
www.apewater.com  
 

Water conditioner upgrade 

 
Aqua-Rex introduces upgrades to its commercial electronic 
water conditioners: WK4 for treating pipes up to four inches and 
the WK5 for treating pipes up to six inches now feature a fault 
recording system that can be accessed through the LCD display. 
It provides a complete operating history including times that 
the unit has been disconnected and brought back online. The 

upgrade is further enhanced by a digital monitoring feature 
that informs the user if any aerials have been disconnected or 
grounded to the pipe they are treating. The controller will also 
alert users in real time on their Building Management System 
by a failsafe connection. Use of a USB connection for the power 
supply that can be connected to any USB outlets or transformer, 
eliminates the need for UL certification as well as reduces 
energy consumption.  
www.aqua-rex.com 
(702) 304-2170  
 

Stainless steel valves 

 
Flomatic® Valves introduces the complete product line of stainless 
steel constructed NSF/ANSI 61-certified automatic Flo-Trol® 
valves. The most recent additions to the Flo-Trol flow regulator 
line includes 0.375- through 3-inch models and standard flow 
range offerings from .19 to 120 gpm. With only one internal 
controlling mechanism (a Buna-N self-cleaning orifice), these 
flow regulators provide constant flow over a wide pressure range. 
Flowrates are maintained within ±15 percent,  averaging between 
15 and 125 PSI (1 to 8.6 bar). Additional specifications include a 
max pressure of 200 PSI and max temperature of 180°F (82°C). 
www.flomatic.com 
 

Ultra-compact pressure switches  

   
KROHNE's OPTIBAR PSM 1010 and OPTIBAR PSM 2010 ultra-
compact pressure switches are designed for absolute and gauge 
pressure measurement in gases and liquids. Both devices aim 
at basic automation applications such as hydrostatic level 
measurement in open tanks, dry-run protection of delivery pumps 
or pressure monitoring of compressors, hydraulic and pneumatic 
systems. Target industries include food and beverage, water 
and wastewater, environmental and OEM process equipment 
applications with restricted installation space. The new switches 
feature a 2-axis (multi-rotatable) display and adjustment 
module, a robust construction (IP67) and fully configurable 

communication outputs for all possible configurations. Both 
devices offer excellent temperature stability due to advanced 
digital compensation.  
www.krohne.com  
 

Sensors 

 
Electro Chemical Devices introduces the Model EV82 Environ-
mental Sensor Series, which helps water resource engineers and 
managers detect rising chlorophyll levels accurately and reliably 
in their efforts to prevent toxic harmful algae blooms (HABs). 
Field-proven Triton EV82 Sensors measure chlorophyll, algae, 
phytoplankton, cyanobacteria and other plant matter. These 
sensors utilize state-of-the-art fluorescence sensing technology 
that detects chlorophyll levels and come in four unique optical 
configurations for water quality and environmental applications. 
EV82 sensors are typically used to measure rising or falling 
trends of the desired measurement parameter chosen and then 
the sensor is pre-calibrated at the factory. 
www.ecdi.com  
 

Submersible level transmitters  

   
AMETEK STC's PMT 575 line of NSF/ANSI/CAN 61-certified sub-
mersible level transmitters indicate liquid level by continuously 
measuring hydrostatic level pressure via its sensing element and 
transmitted by a 4-20 mA signal. This design provides excellent 
linearity and repeatability, low hysteresis, and long-term stability. 
The 575 is available with a nylon or stainless steel snub nose, ranges 
from 0-14 feet through 0-690 feet and is CSA-rated intrinsically safe.  
www.ametekusg.com 
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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 the Circulation 
Department at ads@wcponline.com or (703) 822-3212.  

 
  

 
EXPERIENCED SALES -  

SERVICE PROFESSIONALS 
 
ProChemTech (www.prochemtech.com)  
would like to establish a sales-service 
presence in Virginia and Philadelphia, PA. 
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 ambitious, 
experienced sales-service persons to be 
District Managers. Local residence and knowl-
edge 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

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

 
 

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   
 

FLORIDA RESIDENTIAL 
WATER TREATMENT DEALERSHIP  

IN TAMPA BAY!  
 • Motivated Seller Retiring   
• 16-Year-Old Established Business with 

over 2000+ active sales & service  
customers & a stocked service vehicle!   

• Small but active business!   
• Great Opportunity for someone looking 

to relocate or someone looking to grow 
their current customer base.   

Serious Inquiries Only  
Please Contact:  carollandry@live.com  
 

SPECIALTY WATER COMPANY  
 34-year-old water treatment business with  
over 8,000 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. 
 

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, without 
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

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

 
PREMIUM BRAND 

HIGH MARGIN  
SMALL PACK BOTTLING COMPANY  
 • Pacific NW Location  
• Sale includes vehicles, bottling line 

equipment and inventory.  
• Perfect situation for remote  

management.  
• Customer base of large and stable 

distributors.  
For more information: 971-645-9122

FOR SALE



48   |  Water Conditioning & Purification International                                                                                                                             APRIL 2022

Directory of Advertisers 

Aqua Systems  . . . . . . . . . . . . . . . . . . . . .5 

Better Water Industries, Inc.  . . . . . .35 

Cartwright Consulting Co.  . . . . . . .44 

Charger Water Conditioning . . . . . .15 

Clack Corporation  . . . . . . . . . . . . . . .IFC 

G. A. Murdock, Inc.  . . . . . . . . . . . . . . . .6 

Gerardo Monroy Translations . . . . .45 

H2O Filter Warehouse . . . . . . . . . . .IBC 

Hankscraft Runxin, LLC . . . . . . . . . . . .3 

Hydronix Water Technology  . . . . . . . 1 

LeverEdge (The) . . . . . . . . . . . . . . . . . . .11 

Mac Leads  . . . . . . . . . . . . . . . . . . . . . . .44 

Marlo Inc.  . . . . . . . . . . . . . . . . . . . . . . . .44 

Micron Filter Cartridge Corp.  . . . . .44 

Myron L Company . . . . . . . . . . . . . . . .24 

Nelsen Corporation . . . . . . . . . . . . . . . .7 

OEM Industries  . . . . . . . . . . . . . . . . . .48 

Omnipure Filter Company . . . . . . . . .9 

Pure Aqua, Inc.  . . . . . . . . . . . .13, 44, 45 

Shelco Filters  . . . . . . . . . . . . . . . . . . . .44 

Smart Products  . . . . . . . . . . . . . . . . . . .2 

Thomas Products, Ltd  . . . . . . . . . . . .45 

Triple O Systems, Inc.  . . . . . . . . . . . .45 

United Filters International  . . . . . .BC 

Vertex Water Products  . . . . . . . .21, 46 

Water-Right  . . . . . . . . . . . . . . . . . . . . . .17 

Water Quality Association . . . . .28, 32 

Water Well Trust . . . . . . . . . . . . . . .31, 41

(IFC = Inside Front Cover     IBC = Inside Back Cover     BC = Back Cover)

MOVING? 
     

 
Send us your new  
mailing address 

so that your subscription  
is not interrupted by  

your relocation.  
  
 

Contact the 
Circulation Dept. 

ads@wcponline.com




