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Viewpoint
Looking back to move forward
I find that during the holidays I spend quite a bit of time reminiscing. As I write cards
to friends, highlighting our family’s past year, I remember each fun memory. As we
hang ornaments on our tree, we reflect on how we got that ornament or the history
behind it. As I take pictures of our sons opening gifts, I’m reminded of how much they
have grown over the past year. We participate in nostalgic holiday traditions and eat
foods made from recipes handed down through generations.

Water Conditioning & Purification Magazine
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While looking back during the holidays is a sweet reminder of family moments, it’s also
helpful to look back over the year of your business. When I came on board with WC&P
in March 2021, I was determined to honor the history of this great magazine while moving
forward into new areas. Our team has redesigned the website to be easier to navigate and
read articles. Our LinkedIn and Twitter pages are constantly updated with new information.
Even the magazine got a little freshening up.

Serving the industry since 1959 • www.wcponline.com

I can see how far we’ve come over this past year--and I am excited for what the new year
will bring. We have plans to expand WC&P into new avenues so we can connect with you
wherever you are. WC&P is dedicated to supporting the community of water treatment
professionals—we’ve done that for 60+ years and we plan to keep doing just that.

—————— Publisher ——————
Deborah Stadtler
dstadtler@wcponline.com

In this issue, we tackle subjects that are not mainstream to our particular niche market
but still important. As water scarcity becomes more prominent an issue across the globe,
solutions must be found to offset it. Desalination is a tried-and-true technology designed
to utilize the vastness of Earth's oceans to resolve the losses of potable water from
drought and dwindling precipitation in otherwise humid and damp parts of the world.
While the predominantly land-locked US may not find as much favor with desalination,
the coastal regions of the country, notably Texas and California, have found it necessary
to develop plans to bolster their water supplies through advanced technologies.
India is another land mass with long seacoasts that could benefit greatly from desalination
methodologies. Dennis Thazhamon, Josab India Pvt Ltd, delves into the necessity of
securing future water supply through desalination, seawater RO and other available
technologies. Another option for expanding water supplies is reuse applications. Dr.
Brooke Mayer reports on the multiple benefits of wastewater reuse, recovering minerals
of value in the process. The proposition that what once was used can be used again
(and again), advanced during dire circumstances due to conflict during the 20th century,
is again gaining favor in a society that is realizing the throw-away mentality of the early
21st century is a detriment to our future.
In addition to reuse, the possibilities of tracking public health through wastewater testing
is gaining traction across the country. The advent of the COVID-19 pandemic brought
to light the necessity of finding better ways to track infectious pathogens to determine
virulence and spread. Dr. Aaron Peacock of Microbac Laboratories, Inc., highlights recent
advances in microbiological testing that allow for better tracking of outbreaks to determine
best efforts for containment.
Looking to the future of conventions and in-person meetings while the pandemic continues
to be pervasive, we should expect the combination of virtual events with standard convention aspects. In addition, the hallmark of industry conventions, the educational sessions,
can be offered more broadly through the online medium. If you can't attend a convention,
be sure to check out the multitude of options being presented to offset the vagaries
of the pandemic. We hope to see you more in 2022 and would appreciate your input
on what is most important to our segment of the water treatment industry. For now,
please enjoy a safe and joyful holiday season.
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Global Spotlight

In the October issue, we inadvertently
misspelled Grundfos in the What's
New section. WC&P regrets the error.
ResinTech, Inc. announced that it
has begun commercial production
of its flagship line of non-solvent
cation resin, less than two weeks
after the company received WQA's
Gold Seal certification for the water
softening media.

North America
PWQA news

The very successful three-day 2021 Pacific
Water Quality Association's Virtual Convention was highlighted by eight educational
classes with 317 seats, seven tech talks,
eight virtual exhibits and an annual
general meeting. The Annual General
Meeting and Award Ceremony, exhibits
and tech talks can be viewed on PWQA's
website until the end of the year. Early
bird registration for the 2022 Trade Show
and Convention has been opened through
December 31. Visit the website to register.
Applicants are being sought for either of
PWQA's two $1,000 (USD) scholarships:
the Member Company Scholarship or the
Major of Study Related to Potable Water
Quality Scholarship. All applications and
required materials must be received at the
PWQA office no later than April 30, 2022.
Visit www.pwqa.com for more information.

IAPMO news

IAPMO® has been awarded a four-year
grant from the US Department of Commerce’s International Trade Administration’s (ITA) Market Development Cooperator
Program (MDCP). Through this project,
IAPMO will work with US manufacturers
to increase the flow of plumbing exports
to Southeast Asian countries by removing
burdensome export requirements and
technical barriers to trade currently in
place. IAPMO R&T has formally recognized
Colorado-based PSILab Inc. as an Independent Testing Laboratory, verified as
capable of performing tests in the category
of plastic pipe and fittings. An ISO/IEC
17025:2017 accredited testing laboratory,
PSILab is a foremost authority on plastic
pipe and pipe materials ranging from PE
and PVC to CPVC, PERT, PEX, PP, ABS and
Acetal, including composite pipe constructions and reinforced pipe products.
10 | Water Conditioning & Purification

As a result of this laboratory recognition,
IAPMO R&T can now accept test reports
completed by PSILab for plastic pipe and
fittings seeking certification to the following standards: ASTM D2665-2020;
ASTM D5813-2004(R2018); ASTM F12162016; ASTM F1743-2017; AWWA C900-2016
and IAPMO IGC 321-2015e1.

United States. The bill also directs the
Administration to establish a federal Interagency Working Group on Water Reuse,
which will break down silos, leverage resources throughout the federal family,
and facilitate stakeholder engagement
on water recycling.

RWC to continue investing
in initiative

In October, US EPA released final human
health toxicity assessment for GenX
chemicals, which are part of the PFAS
group. In certain locations, GenX chemicals have been found in surface, ground,
drinking and rain water as well as the air.
The agency’s final assessment for these
chemicals focuses solely on the potential
human health effects associated with oral
exposure. Release of the assessment is a
key step toward developing a national
drinking water health advisory for GenX
chemicals, which the agency committed
to publishing in spring 2022 as part of
the PFAS Roadmap.

As Careers in Construction Month drew to
a close, Reliance Worldwide Corporation
(RWC) announced it is committed to
continuing its investment in the national
initiative, which recognizes talent and career
development opportunities throughout
the building trades. Designed to engage
prospective skilled laborers as well as
current professionals, RWC remains focused on inspiring others to seek a career
in the trades.

Ecolab to acquire Purolite

Ecolab Inc. announced that it'll pay $3.7
billion (USD) in cash to acquire specialty
resins manufacturer Purolite. Purolite
reports sales of around $400 million,
operates in 30 countries and employs
roughly 1,000 people worldwide. Once the
deal closes in the fourth quarter, Purolite
will operate as a separate business unit
and its results will be reported within
Ecolab's Life Sciences division.

WEF design competition
winners announced

WEF proudly announced that students
from Clemson University and California
State Polytechnic University, Pomona as
winners of the 2021 Student Design
Competition, which showcased the innovative ideas of 23 teams from 18 WEF
Member Associations and four countries
during WEFTEC® 2021. The California
State Polytechnic University, Pomona’s
project won in the Water Environment
Design category and the Clemson University team’s project won in the Wastewater Design category. This was the first
win for both schools.

Infrastructure bill passed

On November 5, the US House of Representatives approved the Senate-passed
bipartisan infrastructure package, the
Infrastructure Investment and Jobs Act,
which invests $1 billion over five years in
water recycling programs for the Western

US EPA study results released

Harbor Freight Tools for
Schools announced

Skilled trades teachers in public high
schools will play a key role in developing
the skilled workforce needed to fill the
gap. When students learn the trades in
high school, they gain a head start on the
road to good-paying jobs and fulfilling
careers. Harbor Freight Tools for Schools
Prize for Teaching Excellence is awarding
more than $1 million to 18 outstanding
public high school skilled trades teachers
and their programs. The Harbor Freight
Tools for Schools Prize for Teaching Excellence is its way of honoring these remarkable teachers.

result of the tight labor market, Tanya
Cerniuk, head of sales for Canada at global
staffing firm Adecco Group told Reuters.

Endress+Hauser campus
inaugurated

Endress+Hauser officially inaugurated its
state-of-the-art Houston Campus in Pearland, TX in October. The company invested
$34 million (USD) into the new, 112,000square-foot facility to strengthen customer
support in the Gulf region. Endress+Hauser
and the International Society of Automation
(ISA) announced their current and future
collaboration efforts for training and certification. ISA will provide select certified
training courses in conjunction with Endress+Hauser’s instrumentation training
courses, with these courses offered onsite
at Endress+Hauser’s process training units
(PTUs) located across the US.

Europe

Aquatech Innovation Award
winners announced

An autonomous robot that can help utilities
map infrastructure and detect faults in

drinking water pipes has been crowned
the overall winner of this year’s Aquatech
Innovation Award. The development by
Submerge is a result of multiple stakeholders involvement, including Vitens,
Brabant Water and Evides. Known as
Autonomic Inspection Robot – Submerge,
the robot can help to detect leaks, corrosion
and even be used to map pipe networks
to eventually help create a digital twin.
The category winners are: Wastewater
Treatment: CLC for decentralized water
provision - Nijhuis Saur Industries & Semilla
Sanitation; Transport and Process &
Control: Live KEY - Hawle Service GmbH;
Innovation - not yet to market: Autonomic
Inspection Robot – Submerge; Water
Supply: BIO-310 UV LED Reactor - Typhon
Treatment Systems Ltd. and Green
Chemicals for Water: Wasser 3.0 GmbH.

New coalition joined by
Grundfos

Grundfos announced it has joined the
50L Home Coalition with the ambition to
promote circular water in homes and cities.
The Coalition is a global action-oriented
platform that unites leaders from the

private, nonprofit and public sectors to
address two of our most pressing global
challenges: water security and climate
change. Together, Grundfos and the Coalition will focus on making the reuse and
recycling of water the norm in homes,
which calls for smarter approaches that
allow for water ‘fit-for-purpose’ use.

Asia

IWA Vietnam utility to join
forces

The International Water Association (IWA)
and the Vietnam Water Supply and Sewage
Association (VWSA) have joined forces to
advance the future of water professionals
in Vietnam and to exchange knowledge
and technological insights internationally.
This partnership also sees VWSA as the
hosting organization for IWA’s Governing
Member in Vietnam. The two agencies
will be working together to strengthen
synergies, tackling the specific needs of
Vietnam and Southeast Asia, as well
nurturing the professional development
of water professionals in the country for
a better water future.

Employers can't find workers

In early November, MetLife and the US
Chamber of Commerce released their
latest small business survey, which found
that nearly three-in-five small business
owners (58 percent) said they are likely to
hire this year, up 10 percentage points
from June; nearly half of small businesses
(49 percent) who said that they are actively
hiring said it is hard to find candidates
with the skills they need and 52 percent of
small businesses said they are concerned
about their staffing. Small business owners
also believe these problems will persist
for some time. More than half (56 percent)
said they do not expect to see a return to
a normal small business climate for at six
to 12 months. Wages are rising fast as a
DECEMBER 2021
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Water Policy in Action

By Mae Stevens

Infrastructure Investment
and Jobs Act (IIJA) Finally
On Its Way to President’s Desk
After decades of declining federal investment in water infrastructure, Congress has acted to boost funding via passage of
the Infrastructure Investment and Jobs Act (228-264) in the late
hours of November 5, sending the bill to President Biden’s desk.
This bill represents the most significant federal investment in
water systems in living memory.

non-profits, to implement eligible clean water and drinking water
projects. The term revolving fund comes from any interest accrued
on loans being reinvested into these banks to later fund other
eligible projects. Because some funds are issued as grants, the
banks require replenishing from the federal government, which
is what the investments listed above are intended to do.

From Flint, Michigan to Jackson, Mississippi, water utilities and the
communities they serve have been reeling from the repercussions
of federal disinvestment in water infrastructure - a level of investment that used to hover around 63 percent of total investment in
water infrastructure in the US, but has since dwindled down to
nine percent as of 2017.1 While safe and reliable water and sanitation
systems play a pivotal role in public health, these systems are
also critical to our economy.

While states exercise a large degree of latitude on how SRF
funds are spent (through drafting US EPA-mandated 'Intended
Use Plans'), the IIJA does require 49 percent of the SRF funds to
be used as grants, with the exception of PFAS funding. PFAS
funding through SRFs must be 100-percent grants. These grant
mandates are critical for the many low-wealth communities
that have difficulty identifying a revenue source to pay back
SRF loans. This funding and the rules surrounding it are a big
win for helping to provide a greater degree of equity in funding
projects in our communities.

From healthcare, to manufacturing, to agriculture and food
production and beyond, we rely on water systems for businesses
and our economy, a fact often easy to forget as these systems
are out of sight and out of mind until a problem arises. So, while
the IIJA passage marks a significant investment in public health,
it also represents a broader investment in businesses and the
economy - all of which rely on these shared water systems.

What’s in the bill?

For the water sector, all eyes are on the tripled federal investment
in the Clean Water and Drinking Water State Revolving Funds,
the two programs that represent the primary sources of federal
financing for water systems. Over the next five years, the IIJA
will make the following investments:
•
•
•
•
•

$11.173 billion to the Drinking Water State Revolving Fund
(DWSRF)
$11.173 billion to the Clean Water State Revolving Fund
(CWSRF)
$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

How do SRFs Work?

Based on funding formulas, US EPA deposits money into drinking
and clean water revolving funds managed by states. These
funds then act as banks to provide low-interest loans or grants
to a variety of eligible entities, including local governments and
12 | Water Conditioning & Purification

After decades of declining federal investment in water
infrastructure, Congress has acted to boost funding via
passage of the Infrastructure Investment and Jobs Act
(228-264) in the late hours of November 5, sending the
bill to President Biden’s desk. This bill represents the
most significant federal investment in water systems in
living memory.
Also, nature based infrastructure is increasingly implemented
as a cost effective way of helping protect source water, manage
stormwater, among other functions (while also providing other
environmental and social co-benefits). It is important to remember
that 10 percent of the Clean Water SRFs must fund nature-based
infrastructure projects.
In addition to the incredible investments into the SRFs, the IIJA
also created or renewed a number of programs that were not
funded in this bill, but could receive funding in future packages.
These provisions include: the creation of a water affordability
pilot program, cybersecurity support for public water systems and
a wastewater efficiency grant pilot program, among many others.
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Water Policy in Action
While we pause momentarily to claim victory
as water advocates, the fight continues…

The next battle ahead is the passage of the Build Back Better
Act (BBB). While this bill is largely coined a social spending
package, if passed it would represent significant additional
funding in water infrastructure. At the time of writing this column,
BBB would invest (in addition to the funding in IIJA):
•
•
•
•
•

$9 billion for lead service line removal projects
$1.85 billion for sewer overflow and stormwater management
projects
$225 million to create a nation-wide water affordability program
$125 million for alternative source water projects
$150 million to help families replace, repair, or install decentralized wastewater treatment systems (i.e., septic systems)

A closing thought...

Each year, billions of dollars are needed for maintenance and
upgrades: treatment plants, pumps, pipes, valves, IT infrastructure
to combat cyber threats, are just a few examples. Compounding
these basic needs with present threats of climate change, unfunded federal mandates, shifting populations (and tax bases)
- the water infrastructure financing gap is immense, estimated
to be nearly $750 billion.2
While the historic investments in the IIJA, specifically its $55 billion
in water investments, cannot be overstated - our tireless advocacy
does not end - more work remains to close this funding gap,

14 | Water Conditioning & Purification

By Mae Stevens
including communicating to our members of Congress the dire
impacts on the health and prosperity of our communities if we
fail to act.

References

1. “One Water for America Policy Framework Big Idea 3.” US
Water Alliance.
http://uswateralliance.org/initiatives/listening-sessions/sevenbig-ideas/big-idea-3
2. Olson, Erik D. “American Jobs Plan gives water infrastructure
a much needed boost”. GreenBiz. https://www.greenbiz.com/article/american-jobs-plan-gives-water-inf rastructure-muchneeded-boost
About the author
Mae Stevens is an Executive Vice President at Signal Group and the Chair of
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environmental and infrastructure policy
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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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Modern Marketing

By Amanda Crangle
launched the cannonball - the iTunes store. To say the explosion was
felt across the world would be an understatement. Apple changed
the course of music history and an entire series of products was
born. Jobs could have easily looked at the market, made some
assumptions and invested big money in what he thought might
work. Instead, he took the disciplined approach of testing and
verifying ideas and the economic impact on his business before
firing off the cannons.

Ready, Fire, Aim, Cannonball!
A Little-Known Method
for Massive Success
Peter Drucker once wisely said, “The best way to predict the future
is to create it.” Over the past few months, we’ve gone through
everything you need to build a revenue-driving online marketing
strategy that puts the needs of your local market at the forefront
and uses technology, science and psychology to generate a
consistent flow of leads for your business.
Up to this point, we’ve shared ways to:
1.
2.
3.

4.

5.

6.

Get highly qualified, cost-effective traffic (people) to your
website
Convert more of that traffic into leads using split testing
Humanize your web presence to help build trust and position
you as the authority on water quality among your target
audience
Engage your team to become educators and effectively
leverage that knowledge base to position you as the industryleading authority
Utilize polls and surveys to learn more about your local market
to give them more of what they want (and less of what they
don’t)
Understand which marketing metrics matter and how to
calculate them

Today, we’re going to close the loop on this process by tying in
the most crucial piece of the puzzle: the economic impact of
marketing on your business. To do this, we’ll discuss a little-known
strategy employed by exceptional leaders and companies to
gauge what works, test ideas and launch massive growth in their
industries. It’s a concept I like to call, Ready, Fire, Aim, Cannonball!

Today, we’re going to close the loop on this process
by tying in the most crucial piece of the puzzle:
the economic impact of marketing on your business.
In the book Great By Choice, authors Jim Collins and Morten T.
Hansen dive into great detail, unfurling the critical characteristics
of leaders who created a remarkable future for their companies
and themselves despite extreme uncertainty. One of these
characteristics is empirical creativity. The authors describe this
trait as being disciplined to not rely on other people, conventional
wisdom, or authority figures for answers but to look primarily to
empirical evidence. Leaders with this trait rely upon observation,
16 | Water Conditioning & Purification

experimentation and working with tangible results. They then
make bold moves based on what they now know works, because
it’s empirically validated.
This process is the same one that we’ve discussed over the past
three months. Once you set up a system to track your marketing
metrics that matter, establish a culture of testing within your
organization and the partner organizations you work with to grow
your business and have creative ideas waiting to implement.
You’re ready! Now is the time to fire your bullets.
A bullet is an empirically validated product, service, or idea. It
must be low-cost and low-risk. Then, based on the target it hits,
you’ll be able to see the resulting impact, both financially and
culturally, on your organization. By figuring out which bullets
are hitting the correct targets, you can set your aim and launch
your cannonball. So why not ready, aim, fire? If the past two years
have taught us anything, it’s that the world is full of chaos and
incertitude. How can we possibly aim without making a whole
lot of assumptions? Isn’t setting your aim before empirically testing
your bullet(s) riskier than firing off a round and then evaluating
the rock-solid data which allows you to calibrate your cannonball?
In marketing, this might look like testing different lead generation
channels such as Google Ads, Facebook and Instagram ads, search
engine optimization, creating and publishing educational content,
direct mail, streaming ads, etc. It might be testing out different
messaging around a product. It may be testing the promotion of
a potential product you’re not sure you want to commit to yet fully.
To illustrate this, let’s use the example of a company we likely
all know – Apple. In 2001, the world was exploding with music
file-sharing on platforms like Napster. MP3 digital-music players
were becoming more common and Steve Jobs knew there was
a potential opportunity. Their core product, however, was the
Mac computer. So, instead of seeing an opportunity and pivoting
to chase the market, he empirically tested the idea of adding on
a small MP3 player that worked seamlessly with the Mac computer
and the software to support the device.
Jobs himself didn’t see the creation of the iPod as a new product
category for Apple, simply an extension of an existing product.
The iPod was a bullet. They were ready; they fired the bullet and
what happened next would validate an entirely new division of
the company. The iPod was a hit, so they calibrated their aim and
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In 13 years of working with over one hundred businesses in the
water treatment industry, I’ve also come to observe a pattern of
success. The Great By Choice authors did the heavy lifting to
find the empirical evidence to support their observations; what
I’ve seen matches perfectly as well. The bottom line is, if you want
to predict the future of your business, you have to proactively
create it by getting your processes in place and then testing,
measuring and improving. How well does this process work for
water treatment companies? Amazingly well.
A couple of years ago, we began work with a small company in
Southwest Florida. They had tried it all before - paid ads on Google,
Facebook, SEO - the whole online marketing gamut. Nothing
had worked well, however, and business had been stagnant for
quite some time. The first thing we did was create and implement
the proper process to measure their goals. The second was to
unload quite a few rounds of bullets in the form of industryspecific keywords using Google Ads.

ments and business partners to cultivate communication, leverage
your knowledge base and help the business improve as a whole.
Going through this process will allow your team to gather visionary
ideas, better understand a bullet’s effect on your entire organization and close the loop so you can continue a cycle of constant
improvement through targeted, empirically validated action.
2022 is the perfect time to work ON your business instead of
FOR your business. What will you do in the next year, quarter,
week and today to create your future?

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

Because we had the proper measuring in
place, we quickly saw which bullets (keywords) hit targets (leads that produced
revenue) and promptly cut out the fat,
focusing the budget on what was driving
actual sales. Scaling back on underperforming keywords and driving budget to the
powerhouse keywords was the cannonball.
The client did an excellent job of communicating with us about which leads were
turning into appointments and sales so we
could launch more cannonballs, knowing
that we’d already empirically validated what
was working. This company grew more over
the past two years than it ever had before
and a closed-loop system was born that
allows it to create its future instead of
reacting to external events.

Conclusion

It’s important to realize that no matter
how good your marketing team may be,
they base their metrics on what they can
measure in the silo of their organization. To
know which bullets are effective, you must
have a two-way street of communication,
effectively breaking down the silo walls,
so their performance is measured on actual
revenue generated for your business. Our
challenge to you is to find ways to allow the
free flow of information across your depart-
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People
Snyder honored with Clarke Prize
For solving real-world water problems with his
valuable contributions in water science and
technology, Professor Shane A. Snyder from
Nanyang Technological University, Singapore
(NTU Singapore) has been recognized with the
coveted Clarke Prize in the United States. For
more than two decades, he has contributed greatly to the scientific
field of water science and technology. As the Executive Director
of NTU’s Nanyang Environment and Water Research Institute
(NEWRI), Snyder leads one of the largest research institutes at
the University, where it made great technological strides in developing energy efficient, advanced water treatment technologies
which are tackling some of the toughest wastewater challenges.

Gauvreau named Honest Water VP

Honest Water Filter Company announced the
promotion of Currie Gauvreau to Executive Vice
President. He specializes in organizational coaching
and training helping companies in developing
leadership, communication, sales and business
skills of plumbing, HVAC and electrical service
professionals. As an experienced trainer and educator, Gauvreau
has taught for more than 32 years and has served as an adjunct
faculty member at a variety of universities including American
Military University, Strayer University, University of Phoenix and
Ashford University. A Marine Corps veteran, his career also includes
17 years in law enforcement.
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PWQA award winners announced

At its recent convention, Russ Harrison took the helm as PWQA
President for the 2021-2022 term. A special congratulations was
given to several industry award winners, namely Hall’s Culligan
Water, Past President John Miller, National Sales Manager at
Vertex Water Products, Past President Greg Reyneke of Red Fox
Advisors and Hall of Fame winner Craig Bybee.

Waldo appointed USALCO CCO

USALCO, LLC has appointed Terry Waldo as Chief Commercial
Officer (CCO). In the newly created position, he will direct the
sales and marketing teams across USALCO, which recently
merged with G2O Technologies LLC. Waldo joined USALCO in
May 2021 as Senior VP, Sales and Marketing. Previously, he was
VP at Brenntag Group and Executive VP at Dynamic Water
Technologies. Waldo has also held engineering, management
and executive titles at Chem Aqua, Inc. during 20 years of service.
As Senior VP, he led the training, recruiting and business development teams.
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Upcoming Events

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

December 2021

April 2022

14-16

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/

Groundwater Week and Summit
Nashville, TN, USA
https://groundwaterweek.com/

January 2022
17-20

26-27

Mid-America Pool, Spa and Outdoor Living
Show
Indianapolis, IN, USA
http://www.midampool.com/index.php/ed
ucation
Smart Water Utilities Europe 2022
Amsterdam, the Netherlands
https://www.smart-water-utilities.com/

February 2022
21-25

24-26

AMTA Membrane Technology Conference
(MTC22)
Las Vegas, NV, USA
https://www.awwa.org/Events-Education/Events-Calendar
32nd Annual Berkeley Springs
International Water Tasting
Berkeley Springs, WV, USA
www.berkeleyspringswatertasting.com

FILTECH 2022
Cologne, Germany
https://filtech.de/

11

World Plumbing Day
https://www.worldplumbing.org/worldplumbingday/

22

22

10-11

Emerging Water Technology Symposium
San Antonio, TX, USA https://ewts.org/

16-18

Global Water Summit
Madrid, Spain
www.watermeetsmoney.com/

29-Jun 2

29-31

FiltXPO® International Filtration/
Separation Exhibition & Technical
Conference
Miami Beach, FL, USA
https://www.filtxpo.com/
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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 Conferencetrade-show
Olympic Valley (Lake Tahoe), CA, USA
https://mylc.wqa.org/

14-16

ASEAN Sustainable Energy Week 2022
(ASEW)
Bangkok, Thailand
https://www.asewexpo.com/2021/en/index.asp

27-28

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

IDA 2022 World Congress
Sydney, Australia
https://wc.idadesal.org/

June 2022
8-10

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

12-15

AWWA Annual Convention & Exposition
(ACE22)
San Antonio, TX, USA
https://www.awwa.org

July 2022
12-14

CIPH Gala In Support Of Habitat For
Humanity
Toronto, ON, Canada
https://www.ciph.com/events/EventDetails.aspx?id=1569464&group=
World Water Day
https://www.worldwaterday.org/

IAPMO 93rd Annual Education and
Business Conference
Charlotte, NC, USA
https://www.iapmo.org/ibu/events

May 2022

March 2022
8-10

11-15

AMTA/SEDA Workshop: PFAS and Emerging Contaminant Rejection by Membranes
Durham, NC, USA
https://www.amtaorg.com/event/amtatechnology-transfer-workshop-durhamnc-april-27-29-2021

August 2022
23-25

THE WATER EXPO 2022 11th Edition
Miami, FL, USA
https://www.thewaterexpo.com/

September 2022
6-8

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

October 2022
5-7

INDOWATER 2022: 16th International
Water, Wastewater & Recycling Technology
Expo & Forum
Jakarta, Indonesia
https://indowater.merebo.com/

10-13

PWQA 65th Annual Trade Show &
Convention
Location TBD
https://pwqa.com/

15

Global Handwashing Day
https://globalhandwashing.org/globalhandwashing-day/

18-20

Aqua Ukraine 2022
Kiev, Ukraine
https://www.iec-expo.com.ua/en/aquaen2022.html

November 2022
19

UN World Toilet Day
https://www.un.org/en/observances/toiletday
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By Aaron Peacock, PhD

Wastewater Surveillance Testing
Gaining Traction as an Important Tool
in the Fight Against COVID-19
At this writing, the COVID-19 pandemic has been with us for
over 20 months, resulting in over 45 million cases of infection and
over 738,000 deaths in the United States, sobering figures with
a harrowing impact on society as a whole. Although controversial,
the institution of local, state and federal vaccination mandates
have been credited, in some quarters, with helping to stifle the
spread of the SARS-CoV-2 virus across large swaths of the country.
Encouragingly, the nation recorded a dramatic drop (29 percent)1
in the number of daily new COVID-19 cases and hospitalizations
during September.
Despite this positive news, public health authorities caution that
the country has not turned the corner on the COVID-19 epidemic,
which recently surpassed the 1918 Spanish flu as the deadliest
disease event in US history.2 The virus, they emphasize, remains
a threat due (in part) to a large population of people who are
not vaccinated and the risk posed by emerging SARS-CoV-2
variants.

Unmasked shortcomings

In the ongoing battle against COVID-19, epidemiological surveillance is critical in monitoring infection trends, as well as
promulgating effective preventive and control measures. The
pandemic, according to an abundance of voices within the public
health community, unmasked several shortcomings in the
country’s disease surveillance,3 such as inadequate diagnostic
capacity, insufficient contact tracing and fragmented data systems.
During the pandemic, we learned that weak surveillance of cases
and insufficient national capacity to integrate data for timely
adjustment of public health measures undermines intervention
strategies intended to control community transmission. Handicapped by these and other limitations, researchers and scientists
gravitated toward expedient strategies, measures and approaches
22 | Water Conditioning & Purification

to monitor and control the rapid spread of COVID-19. One approach
that has gained notable traction in the US and abroad involves
using community wastewater (sewage) to measure the prevalence
of SARS-CoV-2 in a given population.

Surveillance tool

Commonly referred to as wastewater-based epidemiology
(WBE) or sewer surveillance, the method monitors communitylevel infection trends by analyzing SARS-CoV-2 through biological
markers in wastewater entering treatment plants or within the
collection system. In years past, sewer surveillance was used to
detect various disease agents,4 including poliovirus, hepatitis B
and norovirus. More recently, it has been employed to understand
community-level drug use (e.g., opioids).
SARS-CoV-2, like most infectious diseases, can be shed in the
stool of infected persons, including asymptomatic individuals.
According to estimates, SARS-CoV-2 can be detected in human
feces anywhere from four to 10 days before the onset of symptoms,
giving public health officials valuable time to contain the spread
of the virus in a given community. Noting that municipal sewage
collection systems serve nearly 80 percent of US households,
the Centers for Disease Control and Prevention (CDC), an early and
strong proponent of WBE, pinpoints several advantages offered
by this surveillance tool, such as:
•

•

Quantitative SARS-CoV-2 measurements in untreated sewage
can provide information on changes in total SARS-CoV-2
infection in the community contributing to that wastewater
treatment plant
Depending on the frequency of testing, sewage surveillance
may be a leading indicator of changes in COVID-19 burden
in a community
DECEMBER 2021

Feature
•

SARS-CoV-2 RNA detection in sewage serves as a COVID19 indicator that is independent of healthcare-seeking
behaviors and access to clinical testing.

The CDC stresses that a multidisciplinary approach is essential for
communities in establishing successful wastewater surveillance
initiatives. As such, the federal agency urges interested communities
to identify and engage qualified local partners to assist in sample
collection, environmental testing and public health action.
US EPA's A Compendium of U.S. Wastewater Surveillance to
Support COVID-19 Public Health Response report5 identifies 14
states with large-scale SARS-CoV-2 wastewater surveillance
programs, along with 160 local communities or academic institutions conducting wastewater surveillance. Released earlier
this year, the document utilizes case studies to highlight the
inner workings of surveillance programs in Indiana, Michigan,
Ohio, New Mexico, Arizona, New Jersey and other states featured
in the insightful and informative report.

Sampling and testing

For most community-level wastewater surveillance programs,
samples are typically collected6 at the influent of a wastewater
treatment plant. Other smaller scale programs sample at locations
throughout the collection system, including at lift stations or
from manholes that carry sewage from individual buildings.
Wastewater samples are analyzed for the presence of SARSCoV-2 using a nucleic acid–based reverse transcription polymerase
chain reaction (RT-PCR) assay for gene markers that are unique
to the virus.
Generally, state and local programs send wastewater samples to
commercial or university laboratories for analysis. Most universities
carry out testing in on-campus testing facilities. In some cases,
wastewater testing programs send samples to multiple laboratories
as part of an interlaboratory comparison to validate and improve
analytical methods. For the most part, many state, local and university wastewater surveillance programs communicate their
results to the public in real-time via online data dashboards.

By Aaron Peacock, PhD
monitor populations at scale at a low cost, coupled with the
health and environmental data provided by wastewater testing,
allows community leaders to take proactive action against the
highly contagious virus. Across the country, scores of community
institutions, such as nursing homes, colleges and universities
and public schools, are utilizing wastewater testing to control
the spread of COVID-19.
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About the author
Currently, there is no official method for monitoring SARS CoV-2
in wastewater. It is, however, imperative for commercial testing
operations to adhere to the highest possible quality standards
to ensure the accuracy and integrity of wastewater test results.
The CDC and other oversight agencies have suggested data
quality requirements and method controls, including spike recovery and multiple qPCR runs, to ensure data integrity.

Early warning signal

It is important to underscore that wastewater surveillance for
SARS-CoV-2 is a developing field and researchers are still learning
about the dynamics of viral shedding in feces and viral persistence
in wastewater. Going forward, more data on the prevalence and
concentrations of SARS-CoV-2 shed in the feces of infected individuals is needed to better understand the relationship between
SARS-CoV-2 concentrations in wastewater and the number of
individuals infected with COVID-19.7
In the meantime, the interest in wastewater testing as an early
warning signal for COVID-19 continues to grow. The ability to
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Dr. Aaron Peacock, Director of Molecular
Biology at Microbac Laboratories, is an
environmental scientist with 25 years of
experience specializing in microbial
molecular diagnostics. He has worked
extensively in the development, evaluation
and implementation of new technologies for molecular-based
surveillance and forensics.
About the Company
Microbac Laboratories, Inc. (http://www.microbac.com) operates
the largest network of privately held testing facilities in the United
States, providing broad analytical offerings and testing insights
across the environmental, food and life science markets. A
family-run company with more than 50 years of experience
honing its craft, the company is on a mission to improve the
world around us, one test at a time. To contact Microbac, please
visit https://www.microbac.com/request-testing#
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By Dennis Abraham Thazhamon

To Solve Global Water Scarcity,
We Need to Get More Serious
About Desalination
As the climate warms, many of Earth’s arid regions will get even
drier, while human populations and their water needs grow. Up
to 60 percent of the global population may face severe water
scarcity by 2025. Desalination has been around for decades and
is used to make both seawater and salty groundwater drinkable.
But scientists think that it will become increasingly important
in a warmer, drier future. In a recent world review, researchers
stated that “conventional sources of water such as rainfall,
snowmelt and river runoff captured in lakes, rivers, and aquifers
are no longer sufficient to meet human demands in water-scarce
areas.”

The key technology in the desalination process is reverse osmosis.
In this process sea water is forced against semi-permeable
membranes under pressure in a continuous flow condition.
The high salt content of sea water requires that the operating
pressure for reverse osmosis must be between 60-70 (870 -1,015
psi) bar. As the water permeates through the membrane most
of the dissolved impurities removed and 99.5 percent of the
total salt is removed. The impurities are left behind in the flowing
water and the concentrated stream from the membranes is discharged to the ocean. The design of the complete system must
optimize the flows, the area of the membranes and other conditions
to keep the system operation at the highest efficiency possible.

In the early days of RO commercialization, however, historical
design and operations information wasn’t available and, as with
any new technology, many problems arose. Therefore, in the initial
years of RO membrane plant application, many owners and
operators experienced costly downtime attributable to lack of
applications experience by engineers, vendors, etc. As both
membranes and applications engineering became more advanced
with time, RO systems were installed and operated with greater
success. Today, with the necessary understanding of feed water
source conditions, pre-treatment needs and high-quality system
engineering, RO can be applied to almost any ground or surface
water desalination/purification application. Advancements in
membrane manufacturing and applications engineering have
made RO the leading process in the worldwide water.

Environmental concerns of desalinating
seawater using reverse osmosis

Why seawater desalination?

•
•

•

•

Desalination offers the comfort of potable water being
available without the stress of exhaustion.
At a larger scale, it provides safe drinking water to thousands
of households daily making the supply to everyone a consistent service.
The more advanced plants set up around the world use RO
as the core process for filtration. It is a proven method for
potable drinking water.
Countries are less dependent on natural resources which
can now begin replenishing via the water cycle.
Even better, the process of RO purification of waste from
industries can give safe water that can be used to refill the
aquifer, lakes, reservoirs of the region and in turn reduce stress
on the environment.

Desalination is a growing trend. It has given hope to countries
where the geography is not naturally blessed with rivers and
reservoirs. People have begun irrigation and agriculture thanks
to the abundant supply and RO makes the process effective. Still,
we have miles to go in technology regarding its environmental
effects.

Seawater reverse osmosis technology (SWRO)
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but for high purity industrial process applications such as manufacturing of electronic components, pharmaceuticals, chemicals,
boiler feedwater, medical applications and industrial and municipal
wastewater recovery systems as well.

Seas have ample water to support the human race for thousands
of years. Naturally, it can be converted via seawater desalination
to be used for drinking. More than that, this particular option
offers so many opportunities in resolving the crisis.

•

Figure 1. It's enormously expensive to transport water across
vast distances, but efficient desalination processes could help.

to improve the reverse osmosis desalination process, in particular,
to reduce the process energy consumption, as well as to minimize
the harmful effects of scaling and fouling on membranes and
to obtain higher water flux membranes.

Seawater reverse osmosis technology is fully mature at the industrial scale, which has been installed in nearly all coastal areas
around the world with limited natural hydrological resources.
There are many technological advances and innovations designed
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Figure 2. Desalination produces freshwater while fostering
industrial and commercial development.
Desalination technology has been around for the better part of
the last century. Many countries, municipalities, armed services,
and ships have the need to produce fresh water by desalination
because of their lack of natural sources of fresh water. Desalination
technology has brought freshwater and industrial and commercial
development to areas of the world that otherwise might have
remained unproductive. Not only has development been enhanced
by this technology but, more importantly, the health and welfare
of many people have been improved by the supply of sanitary
fresh water supplies.
In the late 1960s, reverse osmosis (RO) was developed for desalting
saline water supplies. This process is based on the principal of
osmosis and requires a membrane barrier to separate salts from
water. Because reverse osmosis technology required considerably
less energy to operate than distillation, it was considered to be the
technology that would make desalination much more attainable
to the world’s water scarce areas. Indeed, RO for water purification
has become widely utilized not just for drinking water applications
DECEMBER 2021

The RO method is the preferred option in modern times, especially
when fossil fuels are becoming expensive. RO has other positives such as better efficiency (30–50 percent) when compared
with distillation type plants (10–30 percent). RO membranes, however, are susceptible to fouling and scaling and as such, they
need to be cleaned regularly with chemicals that may be toxic to
receiving waters. The input and output water in desalination
plants must be pre and post treated, respectively. This involves
treating for pH, coagulants, Cl, Cu, organics, CO2, H2S and hypoxia. The byproduct of the plant is mainly brine with concentration (at times) twice that of seawater. This discharge also
includes traces of various chemicals used in cleaning, including
any anticorrosion products used in the plant and must be
treated to acceptable levels of each chemical before discharge,
but acceptable levels vary depending on receiving waters and
state regulations.
The discharge of the brine is usually done by a long pipe far into
the sea or at the coastline. Either way the high density of the
discharge reaches the bottom layers of receiving waters and may
affect marine life, particularly at the bottom layers or boundaries.
The longer-term effects of such discharge concentrate has not
been documented but it is possible that small traces of toxic
substances used in the cleaning of RO membranes may be
harmful to marine life and ecosystem.

Possible solutions to curb water crisis
•

•

•

Making large scale industrial use of machinery that efficiently
uses water and energy. Ensuring this saves water on a per-day
basis in commercial and industrial facilities.
Rethink the way we use water for agriculture, growing crops
that use less of it. Making use of the soil, nature-friendly
chemicals or organic genetic mutation that are harmless
and use less water
A major difference can easily be made by simply changing
the way it is used in agriculture by using better techniques
like a drip irrigation system. It is efficient and effective in
supplying to every plant on a larger land.
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•

Cut back on livestock farming can help save a lot and more
importantly, help save forests that are cleared for their food.
Conserve new sources of groundwater and avoid commercial
drilling of these reservoirs. Work towards replenishing these
reserves and properly managing them.
Protect the lakes and rivers from extreme industrial pollution
by using wastewater treatment options on a larger scale.
Apply recycling procedures wherever possible and divert it
to be used for agriculture, industries and replenishment
programs.

A lot of these solutions involve management of the available
resources rather than just saving up. These solutions may not be
possible for arid regions but there is one other solution that can
be used by almost every region. Shortage of the most important
resource of all has driven a lot of countries to seek technological
help from the brilliant minds in the world. And that is how the
idea of conversion of seawater into freshwater came into existence.

Desalination industry enjoys growth spurt as
water scarcity starts to bite

The growth of the market for desalination reflects the fact that
coastal communities are increasingly turning to the sea to meet
their drinking water needs, while inland there is a tendency for
groundwater to become increasingly brackish over time.
Around 60 percent of desalination capacity treats seawater; the
remainder treats brackish and less saline feedwater.
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By Dennis Abraham Thazhamon
About the author
Dennis Abraham Thazhamon, Managing Director of Josab
India Pvt Ltd for the India and Southeast Asian regions, is a
highly qualified marketing and management professional with
a primary focus on entering new markets. A water expert who
focuses on sustainable living for everyone, he has been honored
with the 51 Fabulous Global Water and Water Management
Leaders award. Abraham is currently working toward making
a difference in the lives of people via natural treatment of water
so they can continue enjoying good health by drinking treated,
natural water.
About the Company
Josab India Pvt Ltd, a fully owned subsidiary of Josab Water
Solutions AB, Stockholm, Sweden, has been providing safe
drinking water solutions in India since its launch in 2012. The
company produces and sells products, solutions and services for
ecologically sound water purification. Because of the Aqualite™
filter material, large volumes of water can be purified in an
ecologically safe way at a low cost, leading to long-term sustainability. The company’s primary focus is on rural areas, where
access to safe drinking water is barely minimal. Since its launch
in India, Josab’s Aqualite-based technology has been approved
and acclaimed by various public and private entities. Currently
Josab India is expanding its territories in terms of acquiring
market and diversification where the requirement for pure
water is pivotal.

DECEMBER 2021

Corporate Proãle

By Emma H. Peterson

The Wonders of UV
Wonder UV Puriãcation (M)
SDN. BHD
NO. 246, Jalan Ekoperniagaan 6,
Taman Ekoperniagaan 2, Senai
Airport City, 81400 Senai,Johor,
Malaysia
Phone: +607 598 2216
kevinshen@wonderuv.com.my

Kevin Shen has been in the water treatment industry since 1994.
In 1997, he started to focus on the application, manufacturing
and marketing of UV purification products. As a result, Shen
founded WonderUV and has been the CEO since its inception
in 2002. WonderUV began by producing UV sterilizers, TOC UV
devices and UV online monitoring systems. The company’s products
are exported to over 50 countries worldwide, with the main
source market mostly between North America, Latin America, the
European Union, Asia, Africa and Oceania. WonderUV’s products
are for all domestic, commercial and industrial water treatment
uses alike. From the very beginning, WonderUV has received
valuable technical support from the International Ultraviolet
Association’s (IUVA) global UV authoritative experts.
Shen has always been surrounded by advanced knowledge. His
father was a microbiologist at a university, which cultivated his
early interest for dealing with bacteria and viruses. “When I was only
10 years old, I often followed my dad to the university laboratory,”
Shen said. “My dad used various instruments and culture medium,
propagation of bacteria and research and development of the swine
fever virus vaccine.” After completing school, Shen befriended
Canadian professor James R. Bolton, one of the world’s top UV
experts, in his first year of starting WonderUV. “Under his guidance,
our WonderUV products have fully embarked on the international
standardization track,” Shen said. The company’s mission became
“providing high-quality UV products to the world to ensure that
people from all over the world able to drink healthy and clean
drinking water sources.”
UV technology has been in use and developing for more than a
century. “In the field of water treatment in developed countries, the
application of chlorine disinfection has been gradually reduced
and UV technology will be widely used in the future,” Shen said.
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UV sterilization has become a preferred method of water treatment
due to the fact that there are no chemicals used, no heat is required and the treated water will have no peculiar smell. “When
people are basking in the sun on the beach, they may forget to
sunscreen. Exposure to the sun may cause skin cancer, which
is caused by strong ultraviolet rays in the sun's rays. In the same
way, UV lamps can release enough UV doses to destroy the DNA of
microorganisms and achieve the purpose of inactivating bacteria
and viruses,” Shen said. “The application of ultraviolet rays in
water treatment can ensure human health and reduce diseases.”
When WonderUV was founded, it became the first Asian UV
manufacturer to obtain NSF/ANSI 55 certification. Throughout
the years, the company has assisted its customers in various
countries to pass certifications such as US WQA certification,
EU ACS certification, British WRAS certification and Australia
ACS certification. WonderUV’s technicians have participated in
various certification training. “Ninety-five percent of employees
recruited by our company have received higher education and
professional skills training,” Shen said. “Usually, we will only hire
if we agree with the development prospects of our UV industry
and the company's global international development goals.”
The company’s best-selling products are the Low Flow UV Sterilizer (1-12gpm), which is mainly sold domestically or to business
owners, and the TOC UV Reduction Device, which is an ultrapure
water field in the semiconductor integrated circuit (IC) industry
and the pharmaceutical industry.
When encountering the issue of mutual recognition of product
certification in the various countries in which WonderUV does
business, Shen consults predecessors or experts in the industry
to tackle it. “Low-end, counterfeit and inferior products hitting
the markets of various countries around the world is the main
challenge to us,” Shen said. “Product certification is easily recognized by customers in developed countries.” Shen hopes to provide
more supporting services to these users in developed countries
and to expand the company’s high quality UV products into
countries that accept this market.
WonderUV has many sensational prospects on the horizon.
Shen recently applied for the company to have a new industrial
status in the Malaysian government. In addition, WonderUV will
be releasing a product soon that applies a plastic UV sterilizer
to purify seawater. “UV monitoring systems are expected to be
promoted globally in the next six months,” Shen said. As the
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By Emma H. Peterson

market for UV sterilization only continues to grow and become
more recognized, the future of WonderUV is bright. “I estimate
that in the next 10 years, the market will increase by more than
30 to 40 percent,” Shen said.
“Human beings cannot survive without water. Whether in developed
or developing countries, drinking water, food, pharmaceutical,
cosmetic, chemical, semiconductor IC industry, soil-less cultivation,
aquaculture, hospitals, hotels, swimming pools, laboratory humidification systems and many other fields, they all require clean
water sources. The market prospects are broad.”

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

Buyer’s Guide
Get Your Listing in the
2022-2023 Buyer’s Guide The most distributed issue of the year.

NOW!

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

Go to wcponline.com today.
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Water Matters

By Rick Andrew

TDS Reduction Testing
Under NSF/ANSI 42 and
NSF/ANSI 58
Total dissolved solids (TDS) is defined under NSF/ANSI/CAN 330
Glossary of Drinking Water Treatment Unit Terminology as, “the
solids remaining when a solution is filtered through a 0.45 μm
glass filter and the filtrate is evaporated and dried to constant
weight at 180 °C (356 °F). TDS is expressed as mg solids per liter
of filtrate as described in Standard Methods 2540.” Essentially,
TDS consists of the various minerals and other constituents that
are dissolved, not suspended, in water.
There are multiple treatment technologies that are capable of
reducing TDS in drinking water. As such, two different NSF/ANSI
Drinking Water Treatment Unit (DWTU) standards include requirements for systems making claims of TDS reduction. Systems
using technology other than RO are evaluated under NSF/ANSI
42 and POU RO systems are evaluated under NSF/ANSI 58.

TDS reduction under NSF/ANSI 58

RO systems with storage tanks and automatic shut-off valves
are tested for TDS reduction under NSF/ANSI 58 according to a
seven-day test protocol requiring evaluation of two test systems.
The test water is created starting with chlorine free deionized
water. Sodium chloride is added to achieve TDS of 750 mg/L.
Inlet pressure of 50 psig is set for this test and is not readjusted
during the test.
The two test units are operated under a variety of conditions
designed to simulate typical product usage patterns, including:
•

Complete emptying of the storage tank at the sample point.
This is the optimal operating scenario for systems with air
pressurized storage tanks, because an empty storage tank
creates the least amount of back pressure and hence, allows
the highest net driving pressure and the best system performance. As the tank fills, the back pressure increases, net
driving pressure decreases, permeate flow decreases and
the TDS concentration of the product water increases.

•

Partial emptying the storage tank. This is a less favorable
operating scenario than complete emptying of the storage
tank, although one that occurs in real world usage when
consumers are drawing single servings of drinking water. It
may require more than one partial tank draw to empty the
storage tank to the point where the automatic shut-off
valve turns on and allows the system to begin processing
water. In any case, systems with air pressurized storage tanks
will be operating under lower average net driving pressure
with partial emptying of the storage tank compared to
complete emptying of the storage tank.

•

A two day stagnation period. This condition assesses the
susceptibility of the system to membrane creep. Creep is a
term that describes diffusion of TDS across the membrane
from the reject side to the product side. Creep can cause
significant concentrations of TDS to move into the product
water under stagnant conditions, which can affect the overall
TDS reduction of the system when measured according to
the protocol in NSF/ANSI 58.

TDS reduction under NSF/ANSI 42

Plumbed-in and faucet mounted treatment systems, like all systems
evaluated under the NSF/ANSI DWTU standards, are tested in
duplicate. Initially, two test units are conditioned according to
the manufacturer’s instructions. The test water contains 1,500 mg/L
of TDS, which is prepared starting with tap water, using sodium
chloride added to increase the TDS to 1,500 mg/L. The test units
are then tested at the manufacturer’s rated service flowrate and a
pressure of 60 psig. During the test, the pressure is not readjusted.
The test units are operated on a 50-percent-on/50-percent-off
basis for 16 hours each day, followed by an eight-hour rest period
under pressure. Alternatively, a 10-percent-on/90-percent-off
operating cycle may be used at the manufacturer’s discretion.
Sampling of the challenge water and the filtered water from each
unit begins during the on portion of the operating cycle after
10 unit volumes of water have passed through each test unit.
Afterwards, samples are collected at 20, 40, 60, 80 and 100 percent
of the manufacturer’s estimated system capacity. In order to be
passing, the filtered water samples must not contain more than
500 mg/L TDS. The TDS reduction requirements for treatment
systems tested under NSF/ANSI 42 are summarized in Figure 1.
Figure 1. NSF/ANSI 42 TDS reduction requirements

Contaminant

Influent
Maximum
challenge
product water Challenge
concentration concentration compound

Total
dissolved solids

1,500 mg/L

500 mg/L
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NaCl

In order to pass the test, a minimum average 75-percent reduction
of TDS must be achieved. See Figure 2 for a complete description
of the sample points collected during the seven-day test protocol.
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Water Matters

By Rick Andrew

Figure 2. NSF/ANSI 58 TDS reduction sample points
Sample point
4 hours
12 hours
16 hours
Day 2 hour 0 (24 hours)
Day 2 hour 6 (30 hours)
Day 2 hour 12 (36 hours)
Day 3 hour 0 (48 hours)
Day 3 hour 6 (54 hours)
Day 3 hour 12 (60 hours)
Day 4 hour 0 (72 hours)
Day 4 hour 6 (78 hours)
Day 4 hour 12 (84 hours)
Day 5
Day 6
Day 7 hour 0 (144 hours)
Day 7 hour 4 (148 hours)

Product water sample type
Complete tank draw
Complete tank draw
Complete tank draw
5% of Day 1 daily production rate
5% of Day 1 daily production rate
5% of Day 1 daily production rate
5% of Day 1 daily production rate
5% of Day 1 daily production rate
5% of Day 1 daily production rate
5% of Day 1 daily production rate
5% of Day 1 daily production rate
5% of Day 1 daily production rate
Stagnation – no collection
Stagnation – no collection
Complete tank draw
Complete tank draw

Challenge water samples are also collected at each sample point.

Differences between NSF/ANSI 42 and 58

There are obviously differences between the TDS reduction requirements for NSF/ANSI 42 and 58. The operational procedures are very
different because of the unique characteristics of the technologies
being evaluated. But what is perhaps more noteworthy are the
differences in the test water composition and reduction requirements of the two standards.

More than one way to treat water, more than
one way to test treatment systems

Often there are multiple technology options available to treat
water. This allows professionals and end users choices to help
them best fit the specific needs given the quality of the water,
the volume to be treated and the treated water specifications
that are required. These choices can incorporate many variables,
such as initial investment, replacement frequency and costs,
potential for fouling and more.

Likewise, different treatment technologies have different testing
methods. These different methods can take into account variation in operational characteristics, as well as standardization of
measurement to allow comparison between different system
options.
About the author
Rick Andrew is NSF’s Director of Global
Business Development – Water Systems.
Previously, he served as General Manager
of NSF’s Drinking Water Treatment Units
(POU/), ERS (Protocols) and Biosafety Cabinetry Programs. Andrew has a Bachelor's
Degree in chemistry and an MBA from the
University of Michigan. He can be reached at (800) NSF-MARK or
email: Andrew@nsf.org

NSF/ANSI 42 uses tap water as a basis, with sodium chloride added
to make up the additional required TDS, whereas NSF/ANSI 58
requires TDS reduction test water built up from chlorine free deionized water. The reason for the more controlled water specification
for RO systems is because the TDS reduction test is used to determine the recovery, efficiency and daily production rate of the RO
system. Therefore, it is very important to have a highly controlled
specification to allow for the greatest possible reproducibility
and repeatability.
Further, NSF/ANSI 42 requires that the treated water contain no
more than 500 mg/L of TDS, which is equivalent to approximately
67-percent reduction, whereas NSF/ANSI 58 requires 75-percent
reduction of TDS. NSF/ANSI 58 has a higher reduction requirement
because TDS reduction is used as a baseline measurement for
RO system integrity and acceptability, whereas under NSF/ANSI
42 it is simply a claim of aesthetic water treatment for reduction
of TDS.
And finally, the challenge level under NSF/ANSI 42 is 1,500 mg/L
TDS, compared to NSF/ANSI 58, which requires 750 mg/L TDS
as the challenge level. NSF/ANSI 42 is structured this way because the maximum TDS allowed in the treated water is 500
mg/L, which is the US EPA Secondary Maximum Contaminant
Level for TDS. The test method paradigm is to use three times the
allowable concentration in the treated water for the challenge
water. On the other hand, NSF/ANSI 58 uses 750 mg/L TDS as
the challenge level because it creates an established level for
comparing system performance for RO systems.
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By Brooke K. Mayer, PhD, PE
by limited geographic distribution, thereby impacting global
trade. For instance, in 2020, the USGS identified commodities
including aluminum, gallium, platinum-group metals and titanium
as some of the greatest supply risks for the US manufacturing
sector.9 While reserves are not about to run out any time soon, the
constraints of non-renewable resources dictate that at some time
in the future, the costs of extracting depleting reserves will exceed
practical limits and production will decline. Hence, wastewater
contains resources worth recovering as part of a circular economy
and continued development of technologies, practices and policies
in support of these efforts has broad geopolitical implications.3

There’s Gold in
Them Thar Waters
Benjamin Franklin once opined, “In this world nothing can be
said to be certain, except death and taxes.” As one of the United
States’ Founding Fathers, Franklin may have been reticent to
add a third item to the list, one that we nonetheless know to be
true in the field of water/wastewater: people will keep on 'going.'
Of course, in this context, going means that people invariably
produce human waste; in fact, they produce it in large quantities,
at a rate of approximately 34 billion gallons of wastewater per
day in the US.1 The majority of the nation’s domestic wastewater is
treated by one of the ~16,500 publicly owned wastewater treatment
works, with the remaining ~20 percent of the population being
served by onsite wastewater systems.1,2
Throughout history, the primary goal of wastewater treatment
has been protecting human health, which couples closely with
protecting environmental health. The more recent paradigm
shift from a sole focus on wastewater treatment toward also
embracing opportunities for resource recovery has helped to
advance sustainability targets.3–5 Specifically, wastewater contains
many materials with embedded chemical or energy value, as illustrated in Figure 1. As such, wastewater is increasingly recognized
for its resource recovery potential, including the water itself, energy,
nutrients and other valuable materials. Turning the pollutants in
used water into profits can potentially account for millions of dollars
per year.5 Verstraete et al. (2009)6 estimated relative contributions
to the value proposition, as shown in Figure 2, highlighting water
as the most valuable recoverable resource. In addition to the
recovered products, resource recovery facilities provide tremendous
value in the form of more-difficult-to-monetize services, e.g.,
improving water quality, improving operation and performance
at wastewater treatment facilities, and improving food and security
as well as social equity.4
In addition to the water, energy and nutrient products shown in
Figure 2a, many metals in wastewater associate with biomass,
which is separated as wastewater sludge during treatment. This
sludge can be treated for beneficial reuse, at which point it is
referred to as biosolids. In 2019, the US produced ~4.75 million dry
metric tons of biosolids, roughly half of which were land applied.8
For a community of one million people, the value of the metals
present in biosolids was estimated at up to $13 million/year, with
the 13 most lucrative elements accounting for $280/ton of sludge
(Figure 3a). Gold and silver alone account for approximately 20
percent of the potential economic value of metals recovery. Thus,
to adapt Mark Twain’s adage attributed to prospectors of old,
“There’s gold in them thar waters” (…and silver, copper, aluminum…).
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and iridium reserves are totals for platinum-group metals and
imports of copper and zinc refer to the refined forms.
Given the potential benefits of resource recovery, the question
arises, How can we most effectively and efficiently extract valueadded resources from heterogenous wastewater flows? Identifying
appropriate techniques that are both efficient (in terms of performance and cost) and scalable to location-specific needs can
pose a substantial hurdle.5 Diaz-Elsayed et al. (2019)10 conducted
a comprehensive analysis of mature resource recovery options
appropriate for implementation at small-scales (onsite systems),
medium-scales (satellite systems) and large-scales (centralized
systems), results of which are shown in Figure 4. They reported that
water reuse was prevalent at all scales for non-potable aims,
whereas potable reuse (both direct and indirect) was typically
practicable at large scales. Likewise, energy recovery was primarily
implemented at large scales for biogas and electricity production.
Alternately, nutrient recovery had the greatest potential for resource
recovery at small scales, via urine source separation, whereas
current implementation is typically at medium- and large-scales.10

Figure 1. The broad chemical makeup of domestic wastewater,
as reported by Li et al. (2015)5.

Figure 2. a) Relative value of potential product recovery from
municipal wastewater, as quantified by Verstraete et al. (2009).6
In addition to these products, recovery of metals from
wastewater can yield valuable products. b) Relative concentrations of the 13 metal species detected at the highest
levels in biosolids from a municipal wastewater treatment
plant (levels were similar to US EPA mega-composite samples
from across the US). c) Comparative economic value for
the 13 highest spot-market prices of purified metals from
among those detected in the wastewater biosolids. Data for
b) and c) were reported by Westerhoff et al. (2015).7
While typically present at lower levels compared to macro-constituents such as organics and nutrients (critical elements for
food systems), precious metals and energy-critical elements
(Ga, Pd, Ag and Ir) can boost the value proposition of resource
recovery from wastewater.4,7
The economics of resource recovery are further impacted by the
availability of virgin resources. This is indicated in Figures 3b and
3c, which show relatively limited supply of some of the metals that
are potentially recoverable from wastewater. This is compounded
DECEMBER 2021

Figure 3. a) The 13 metals with the highest estimated economic
potential for recovery from wastewater biosolids. Data is from
Westerhoff et al. (2015),7 calculated based on a city of one million
people with 26 kg dried biosolids produced per person per year.
b) World reserves of these 13 metals, representing the part of the
reserve base that could be economically extracted or produced.
c) Percent of US net import reliance for these metals. Data for
b) and c) are from the USGS 2021 Mineral Commodity Summaries9
(data was not available for entries with an asterisk). Aluminum is
based on bauxite, titanium is for titanium mineral concentrates,
iron reserves are for the iron content in crude iron ore, palladium
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Figure 4. A range of different resource recovery technologies
enabling energy recovery, nutrient recovery, or water reuse
grouped by scale of wastewater treatment system. The graph is
modified from Diaz-Elsyad et al. (2019).10
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As shown, the degree of waste valorization depends on the scale
of installation.6 Centralized treatment with resource recovery
often benefits from economies of scale, as well as embodied
energy and carbon footprint.13 For example, Cornejo et al. (2016)13
found that the embodied energy (including collection, treatment
and water reuse) was lowest for centralized treatment, increased
by approximately double for community-level treatment and
increased by about 2.5-fold for household-scale treatment.
Similarly, the carbon footprint doubled for community treatment
versus centralized treatment and tripled for the household-scale
scenario.13 Centralized treatment, however, may not be practical
in rural communities, peri-urban areas (particularly in developing
areas), or land-scarce urban settings due for infrastructure rehabilitation/refurbishment.14 Decentralized treatment may help to fulfill
these needs.14 For example, a hybrid approach wherein communities
close to a centralized facility use centralized resource recovery
while communities farther from the centralized facility use decentralized satellite resource recovery was found to be most
competitive for several different decision-making strategies in a
California case study.11
Additionally, advances in less-mature treatment strategies (e.g.,
membrane bioreactors, upflow anaerobic sludge blanket reactors,
selective adsorption/recovery materials, thermo-chemical extraction processes, etc.) are likely to enable increasingly cost-effective
organic removal at increasingly smaller scales, thereby helping
to overcome limitations in the economy of scale while facilitating
energy savings and/or nutrient recovery.11 Accordingly, resource
recovery will not be a one-size-fits-all endeavor and a variety of
locale-specific solutions must be considered to maximize the full
value of this approach.3
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What’s New
Membrane flow web app

make it an appealing option. This product
comes in a quantity of 50 strips, stored in a
plastic bottle to protect them.
www.sensafe.com

Filter showerhead

Pentair's X-Flow Xpert Web App, launched
during Aquatech Amsterdam 2021, is an
app tool designed for engineering professionals responsible for membrane system
design in water and wastewater treatment
applications. An additional feature within
the tool is the ability to submit the resulting
recommendations to a Technical Specialist
for further review and System Design
support. It instantly guides the selection
of the ideal membrane filtration solution
and configuration by answering a few
questions.
https://xflow.pentair.com/en/xpert
TM

QMP USA's LED Multi-Color Showerhead
with filter not only delivers chlorine-free,
silky smooth shower water, it also makes
showering fun. Long lasting LED lights on
the showerhead change colors on a rotating basis. Users appreciate the difference
tourmaline-infused water makes on skin
and hair. The filter removes chloramine and
flouride to provide the highest quality
shower water for softer hair, a fresh face
and glowing skin
info@qmpusa.com
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Smart ball valve

Whole-house system

Chlorine dioxide testing

Industrial Test Systems, Inc. introduces
WaterWorks™ Chlorine Dioxide High test
strips. This product is safe and easy to
use since there are no chemicals to mix.
The test strips achieve accurate results in
less than 35 seconds, detecting high levels
of chlorine dioxide from 0-2,500 ppm in
increments of 0, 10, 25, 50,100, 250, 500,
750, 1,000 and 2,500. They are highly accurate and cost-effective. No color bleeding
and better color matching than competing
test brands with no bleaching of the indicator

hard water minerals, and protect plumbing
from limescale formation and corrosion,
thus preventing pinhole leaks and other
costly plumbing issues. This system does
not waste water, use electricity or need a
drain. Typically installs in an hour or less.
Made in USA – Veteran-owned – 100-percent
recyclable.
chris@honestwaterfilter.com
info@honestwaterfilter.com

Honest Water Filter’s Gold Plus HighCapacity System is an affordable whole
house water treatment system that reduces
chlorine and will treat a up to 530,000
gallons. The 0.2 sub-micron filter also
reduces 99.95 percent of microbial cysts
such as Cryptosporidium, Toxoplasma,
Giardia and Entamoeba. The coconut shell
catalytic carbon block filter also reduces
99.95 percent of organics, particulates
and other harmful contaminants that
make drinking water smell and taste bad.
A hard water solution and scale inhibitor
comes from food-grade, FDA-approved
polyphosphates, which treat and sequester

Rusco™ introduces the Rusco Smart Ball
Valve, which is compatible with leading
smart hubs, including Amazon Alexa and
Google Home. This is app-driven and pairs
easily with Apple and Android™ devices.
Its connectivity allows for program automation, simplifying two primary functions
– sediment flushing and flow shut-off. The
product can be used in home filtration, well
water, commercial and municipal applications and will be offered in both Wi-Fi
and Zigbee models, ensuring maximum
access to the technology. Although the
smart ball valve can serve as a standalone
shut-off valve, it can also be combined with
a Rusco Spin-Down Filter, Sediment Trapper
or similar product. Now available for its
network of more than 600 distributors.
https://www.rusco.com
info@rusco.com • (800) 345-1033

FOLLOW US ON SOCIAL MEDIA!

Wastewater monitoring system

Russelectric, A Siemens Business, offers
its Paralleling System, ideal for ensuring
that critical loads experience no interruption when transferring between all power
source assets in water and wastewater
facilities. It can be configured for peak shaving and utility-sponsored load curtailment
programs; offers high resiliency, power
continuity and security for critical water
and wastewater facilities and incorporates
dual, redundant, hot synchronized programmable logic controllers (PLCs) for
system control. All Paralleling Systems are
UL-listed. Selector switches are provided
for open/closed transition, automatic/
manual paralleling of generators and
utility sources, and automatic/manual retransfer between both sources of power.
www.russelectric.com
info@russelectric.com

Share your
success story!
Feature your company in our
monthly Dealer Profile and
Corporate Profile columns!
We know every dealership is
special—tell us the particulars and
our editorial team will call you for
the whole story!
Contact Denise Roberts:
(530) 249-1836
droberts@wcponline.com

@WCPonline

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

http://bit.ly/WCPLI
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Classiãeds
Classified rates are $1.95/word; $78 minimum. Classified 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 ads@wcponline.com for info.

FOR SALE

EMPLOYMENT

5-GAL WATER
BOTTLING PLANT
FOR SALE

BEAUTIFUL
SUNNY FLORIDA!
40-YEAR
CULLIGAN DEALERSHIP

Start bottling immediately: 100 bph.
Includes auto-bottling machine, 1,500gallon tank, UV, 2,500 gpd RO, pumps,
manuals, video. $19,550.
Call Bill @ (614) 843-8491

•
•
•
•

•
•
•
•

HIRING INSTALLERS + TECHNICIANS
GREAT PAY/BENEFITS
RE-LOCATION ASSISTANCE
OCALA, FL • 1-800-233-2063

FOR SALE

EMPLOYMENT

TEXAS-based
Water Conditioning Business
For Sale by Owner

Aqua Soft
Refined Water Inc.

20+ year-old business
Customer database of over 2000
Current Annual Service List of over
500 (not contracted)
Sale includes customer database, 2019
Ford F350 CC, diesel 4x4 w/utility bed,
tools and equipment; backflow testing
equipment and more
Website and SEO actively engaged
Debt-free company
Sales/service 95% referral and repeat
business generated
Owners will consider staying on for a
pre-arranged period of time if desired
by new owner; owner has over 40 yrs
experience in the industry

For inquiries please respond to
Ads@wcponline.com

FOLLOW US
ON SOCIAL MEDIA!
@WCPonline

http://bit.ly/WCPLI
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Assistant Manager needed for an established
40-year water treatment company in the
Tampa area market. Perfect candidate will
possess proven people and leadership
skills, ability to enhance Customer service
excellence. Base salary plus bonus and full
benefits. WQA certification and selling skills
requested. Salary commensurate with experience. Call Darwin Watts for a confidential
interview 734-660-4752.

EMPLOYMENT
Culligan Water
of Bozeman
Culligan water of Bozeman, MT is seeking
to fill the following positions. This 40year 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 sixfigure 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.

Advertise Today
with WC&P
Display Ads
Marketing Showcase
placement
Digital Ads...And more!
We can design an ad package
that meets your goals and budget.
Contact WC&P Advertising today:
(703) 725-5131
advertising@wcponline.com

Please send resume to:
markh@culliganofbozeman.com

Visit www.wcponline.com and
www.agualatinoamerica.com
DECEMBER 2021

Directory of Advertisers

(IFC = Inside Front Cover

IBC = Inside Back Cover

BC = Back Cover)

Aqua Systems . . . . . . . . . . . . . . . . . . . .47

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

Water Tec of Tucson . . . . . . . . . . . . . .36

Axeon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5

Vertex Water Products . . . . . . .46, 48

Water Well Trust . . . . . . . . . . . . . . . . .40

Automated Pure Water, Inc. . . . . . .23

Water Quality Association . . . . . .18,41

Watts Water Technology . . . . . . . .IFC

Better Water Industries, Inc. . . . . . .17

Water Right Group . . . . . . . . . . . . . . . .7

Blue-White Industries . . . . . . . . . . . .15
Cartwright Consulting Co. . . . . . . .44
Charger Water Conditioning . . . . . .14
Clack Corporation . . . . . . . . . . . . . . . .19
G. A. Murdock, Inc. . . . . . . . . . . . . . . . .31
Gerardo Monroy Translations . . . . .45
H2O Filter Warehouse . . . . . . .2,3,IBC
Hankscraft Runxin, LLC . . . . . . . . . . .33
HM Digital, Inc. . . . . . . . . . . . . . . . . . . .43
Hydro-Flow Filtration Systems . . . .25
Hydronix Water Technology . . . . . . . 1
Hydrotech . . . . . . . . . . . . . . . . . . . . . . . .13
KDF Fluid Treatment, Inc. . . . . .28,29
LeverEdge (The) . . . . . . . . . . . . . . . . . .37
Mac Leads . . . . . . . . . . . . . . . . . . . . . . .44
Marlo Inc. . . . . . . . . . . . . . . . . . . . . . . . .44
MCM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9
Micron Filter Cartridge Corp. . . . . .44
Myron L Company . . . . . . . . . . . . . . . .29
Nelsen Corporation . . . . . . . . . . . . . . . .6
Omnipure Filter Company . . . . . . . .21
Pargreen Water Technologies . . . . .11
Pure Aqua, Inc. . . . . . . . . . . . .35, 44, 45
Pureteck Co., Inc. . . . . . . . . . . . . . . . .BC
Shelco Filters . . . . . . . . . . . . . . . . . . . .44
Thomas Products, Ltd . . . . . . . . . . . .45

48 | Water Conditioning & Purification

DECEMBER 2021

