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India
INCUMBENT WINS 0&M CONTRACT EXTENSION

Chennai Metropolitan Water Supply and Sewerage Board’s
(CMWSSB) Nemmeli Desalination Plant was India’s
first large-scale SWRO plant constructed under a BOT
contract. A consortium consisting of Wabag (70%) and IDE
Technologies (30%) was awarded the contract, valued at
approximately $115 million, to construct the 110,000 m?/d
(29 MGD) project in January 2010.

The project was commissioned in February 2013 and
delivered water at a cost understood to be $0.64/m? ($2.42/
kgal). Wabag was contracted to operate and maintain the
plant for the first seven years of commercial operation,
which ended in 2021, and was temporarily extended.

Wabag has now won a second order valued at Rs 415 crore
($49.4 million) to operate the plant for an additional seven
years.

France
FOLLOW-0ON SWRO PROJECT AWARDED

Fluence, the US-based supplier of decentralized water and
wastewater treatment solutions, has been awarded a $7.1
million contract by Stereau SAS to provide a 10,000 m?/d
(2.6 MGD) SWRO project for Mayotte, an archipelago
and French territory located in the Indian Ocean. The DBO
contract includes a three-year O&M contract, that can be
renewed twice, in annual increments.

Stereau is the engineering subsidiary of the Saur group, and
the prime contractor for the project being constructed for the

Upcoming Events
* 11-13 September: Texas Desal Association Annual Conference in Austin
Texas. Visit https://tinyurl.com/4v3n77wh.
* 5-9 October. WEFTEC, the Water Environment Federation’s annual
conference in New Orleans, Louisiana. Visit https:/tinyurl.com/35auz9uf.
23-24 October: Reclamation’s WIN Workshop in Alamogordo (BGNDRF),
New Mexico. Visit https://www.usbr.gov/research/bgndrf/win.html.
* 28-30 October: UltraFacility 2024, the semiconductor fab’'s UPW and
facility conference in Phoenix, Arizona. Visit https:/www.ultrafacility.io.
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local water utility, SMAE (Sociét¢ Mahoraise des Eaux).
The project will be located at Ironi Bé on the main island of
Grand Terre, off the east coast of Mozambique, Africa, near
Madagascar.

Fluence’s chief commercial officer, Richard Cisterna, told
WDR that the project follows a previous project, which
included three, 1,000 m’/d (0.26 MGD) skid-mounted
SWRO units that have been in operation since their 2018
startup.

Cisterna noted that work on the new project will begin
immediately, and the plant will be completed by the end of
2025.

Technology
DIGITAL DESAL’S TRANSFORMATION

In October of 2023, WDR reviewed what it considered to
be the most significant desalination industry trends in every
decade since the development of the RO membrane in 1960.
Although digital desal—i.e., the use of artificial intelligence,
machine learning and digital twins—didn’t make an
appearance on the list until the 2020s, it was speculated that
it could have the most significant impact on our industry
since the introduction of the TFC polyamide membrane.

Just because it took sixty years to make the list doesn’t mean
it hadn’t been considered or attempted. WDR’s first mention
of the term “artificial intelligence” (Al) occurred in June
1991, when it was mentioned that desalting veteran Bill
Andrews would be giving a paper on “Operating Experience
with Artificial Intelligence” at an upcoming conference.

In fact, the paper was going to review a project on which
Andrews had been involved since 1987, when he joined
Reliable Water as president. Unfortunately, WDR had been
scooped by the Wall Street Journal (WSJ), who carried a
story titled, “Firm Claims Big Cost Savings if Plumbing is
Monitored by Artificial Intelligence” in May 1987.

Reliable Water — Reliable Water had been founded two
years earlier by Ed Fredkin, a former director of the
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Massachusetts Institute of Technology’s computer science
laboratory. According to Andrews, Reliable was focused on
“BOOT contracts, isobaric energy recovery, and an Expert
Control System”.

At a news conference, Fredkin served water from Boston
Harbor that had been processed by an Al-controlled RO
system. For readers in 2024, both the technology and
language used to describe it may seem a bit simplistic and
rather quaint:

“Reliable’s desalinization [sic] system is controlled by a
personal computer that oversees its operations much as a
human operator might. The computer’s program is designed
to incorporate thousands of rules, such as ‘if water pressure
rises at valves X and Y, then shut down valve Z.” By
constantly monitoring the system, the computer increases
desalinization [sic] efficiency and may be able to predict
system failures, preventing costly breakdowns.”

Andrews said that the Expert Control System, which was
run on a Macintosh computer, “was incredibly powerful, but
so far ahead of its time.”

Jim Birkett, another veteran desalter who did consulting
work for Reliable, recalls attending a desal conference in
Kuwait, where Fredkin presented his system. “His plants
were just coming on stream, and he had a great opportunity
to increase interest in the Arab states, and get some support
for his ideas. Instead, he gave a woolly paean to artificial
intelligence and lost everybody,” Birkett recalls.

Reliable Water closed down in 1991 due to lack of funding.

Masar Technologies — In 1997, MASAR Technologies’
Mohamad Amin Saad introduced his SMART (Silent
Membrane Alarm in Real Time) technology and associated
SilentAlarm software. He told WDR that his system,
which “analytically measures and monitors a membrane
system’s true performance and fouling development, is
the only one that can detect fouling as early as it develops,
providing actionable information to manage it before it’s too
late.”

“We evaluate performance and fouling development in real
time, unlike the industry-standard normalization method,
which is based on ‘trending’. Fouling is the membrane’s
cancer. You must diagnose it early, so you can treat it. If you
wait until symptoms occur, it becomes much more difficult
to treat,” he explained. “The SilentAlarm is analogous to
diagnosing the first cancer cell from a simple blood test
before any adverse symptoms appear,” he added.

Saad admits that interest in the SMART technology has
been slow but steady. However, things have recently
picked up significantly, adding, “People are recognizing
the increasing value of Al systems, and that’s why we are
constantly upgrading the SMART technology to act as a
critical monitoring tool in the digital transformation age as
the number and size of membrane plants is exploding.”

WaterEye — A California company, WaterEye may have
been the first company to offer monitoring and diagnostic
software-as-a-service to the desal industry. For a subscription
fee ranging from $25 to $500 per month, the company would
offer a plug-and-play system. It was also planned to be used
to control solar-powered desal plants. Although not a true Al
system, it incorporated the remote monitoring and operating
features that most digital solutions providers now offer as
standard fare.

Last week, Tom Wolfe, the company’s former president, told
WDR, “We launched our service right before the period of
the Chinese SQL [Structured Query Language] injection
attacks [2007-2010], when malicious code was introduced
over the internet. During that time, many companies were
wary of any SCADA connections. We also found it difficult
to charge enough to make it profitable.”

In 2007, the company was sold to a solar energy company,
and no longer offers a desal product.

Today — Al is everywhere. Pani, IntelliFlux Controls, and
Gradiant’s Turing are digital solution providers that got their
start in the desalination industry, and their offerings rely on
extensive use of Al. Big digital solutions providers such as
ABB, Schneider Electric and Siemens are now active in the
desal market, while many RO technology companies have
either developed their own capabilities, or partnered with
digital specialists to provide end-to-end solutions.

While researching a 2007 story on remote monitoring, a well-
known and now-retired desalter told WDR, “The solution
which now dominates the market does not incorporate
dozens of valves, timers and hydraulic controls, but a single
ceramic rotor. In a world where plants need to be ‘island
proof”, the winning approach does not incorporate ‘fuzzy
logic’ and artificial intelligence—but the dumb simplicity of
a water-controlled design.”

According to GWD’s DesalData, when that comment was
made in 2007, the average SWRO plant capacity was less
than 4,000 m*/d (1 MGD). Since 2007, the average plant
capacity has increased to nearly 20,000 m*/d (5.3 MGD),
and in the last 10 years, to 30,000 m*/d (8 MGD).
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With the total water costs of large projects dipping below
$0.50/m* ($1.90/kgal)—and even as low as $0.365/m’
($1.38/kgal)—large-scale SWRO plants must always operate
at optimum performance levels and react faster than ever.

Recent improvements, such as Veolia’s Hubgrade digital
solution, and its Smart Connector, which monitors the
conductivity and temperature of each membrane element in
an RO plant, help to predict CIP schedules and membrane
life. Meanwhile, Acciona and Suez’s recent use of digital
twins helps speed the commissioning process, and anticipates
maintenance requirements.

Epilogue — None of this is to suggest that smaller and
decentralized plants won’t also benefit from digital
solutions. Plants that can’t justify a 24/7 operator and O&M
team can cost-effectively use digital solutions to optimize
performance , as well as to integrate a plant’s operation with
an off-grid energy source.

All things considered, WDR stands by its 2023 comment
that digital desal may have the most significant impact on
our industry since the introduction of the TFC polyamide
membrane.

Artificial Intelligence’s Etymology

When the Wall Street Journal used the term ‘artificial intelligence’ in the
1987 story mentioned in the previous article, it was already 32-years old.

Assistant Professor John McCarthy is credited with introducing the term
‘Artificial Intelligence’ in a September 1955 funding application for a
proposed research workshop at Dartmouth College in New Hampshire,
USA, in the summer of 1956. The workshop, which was co-organized by
MIT Professor Marvin Minsky, is considered to be the event that launched
artificial intelligence research as an academic discipline.

At the time, McCarthy defined the term as “the science and engineering of
making intelligent machines.”

The Oxford English Dictionary defines ‘artificial intelligence’ as: “The
capacity of computers or other machines to exhibit or simulate intelligent
behaviour; the field of study concerned with this. In later use also: software
used to perform tasks or produce output previously thought to require
human intelligence, esp. by using machine learning to extrapolate from
large collections of data.”

Technology
PAPER REVIEWS MACROFOULING OPTIONS

Over time, the performance of most aspects of seawater
desalination has increased. Membrane performance, energy
efficiency, and materials of construction have all improved
over time. However, there is one area that has lost ground:
the ability to mitigate seawater intake macrofouling.

Macrofouling, or marine biofouling, refers to the settlement
and growth of a community of microbes, plankton, plants,
and animals on the surface of artificial structures including
pipes, channels, screens and pumps that are part of a typical
seawater intake.

Historically, chlorination and/or the use anti-fouling coatings
containing active metal biocides have been widely used.
However, chlorine and other chemical dosing may not only
have problems meeting new environmental regulations; if
not used properly, they may degrade membrane performance.

Meanwhile, the use of metal-based, anti-fouling agents
such as copper oxide compounds, which have been the
most popular, and tributyl tin (TBT), which have been the
most effective, is diminishing, due to updated water quality
requirements and concerns about environmental toxicity
associated with heavy metals.

A new paper titled “Macrofouling remediation strategies
for water intakes of desalination and other industrial plants
— A review” by researchers from the UAE, Saudi Arabia,
and Japan, and which will be published in the 1 December
2024 issue of the journal Desalination, highlights recent
mature technologies, and provides the mitigation efficiency,
costs, and environmental impacts related to macrofouling
remediation technologies.

Although the paper doesn’t suggest a silver bullet that
will address all desalters’ concerns, it does provide a
comprehensive review of the subject, identifying the current
options along with their advantages and disadvantages,
and comparing their relative performances. It also offers
suggestions for future research approaches.

Visit https://tinyurl.com/e3eyt8tz to view the paper.

Spain

PRELIMINARY RESULTS FOR DESALRO 2.0

A few weeks ago, WDR featured a story on the Canary Islands
Institute of Technology’s (ITC) newly launched testbed for
innovative brine recovery solutions at its Desal+Living Lab
facility in Pozo Izquierdo on Gran Canaria. Readers who
visited the ITC website may have noticed information on
the lab’s ongoing DesalRO 2.0 research project, which was
funded by REACT-EU, within the framework of the “Next
Generation” European Union Recovery Instrument.

The goal of DesalRO 2.0, which was launched in July 2023,
is to design and build a 2,500 m’/d (0.66 MGD) SWRO
system that can guarantee a specific energy consumption of
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Canary Islands ITC’s 2,500 m%d SWRO test unit (Desal+Living Lab)

less than 2.00 kWh/m® (7.57 kWh/kgal) and: with the results
obtained, scale the system up to produce to 5,000 m3/d (1.32
MGD). The initial system was started up in December 2023.

The preliminary, single-pass system design was based on an
annual average minimum seawater temperature of 19.2°C
and an average maximum temperature of 23.6°C, with plans
to test a total of 151 simulations using membranes from
two different suppliers, in a hybrid configuration. Positive
displacement high-pressure pumps and latest generation

Canary Islands: 60 years of Water Desalination
As the home of Spain’s first desalination plant—a 2,000 m*d (0.53 MGD)
evaporation plant in Lanzarote in 1964—the Canary Islands have a long
desalination history. Located 100km (65 mi) off the coast of northwestern
Africa, the Spanish archipelago consists of eight main islands and is
home to 2.2 million people, who welcome 16 million tourists annually.

With an average of only 150mm (6 in) of rain per year, the islands rely on
desalination for over 70% of the potable water supply, and a significant
amount of its agricultural supply. Since the first desal plant was installed
in 1964, MSF, MED, VC, ED and RO technologies have seen service
there. According to GWI's DesalData, over 350 desal plants have been
installed in the Canaries, including its first SWRO in 1983. An estimated
200 plants—presumably all RO plants—are currently in operation, making
the archipelago the world’s most dense concentration of desal plants.

The ITC’s Water Department was established in 2003, and the Platform of
the Desal+Living Lab, a public-private partnership, was created in 2017.

energy recovery devices were used in the plant design.
Although the post-treatment is included in the specific ener-
gy consumption (SEC) values, the intake pumps are not.

Preliminary results, indicating an SEC of 1.861 kWh/m?3
(7.04 kWh/kgal), which exceeded all expectations, were
announced at a 15 May event, attended by the President of
the Government of the Canary Islands.

According to ITC project engineer Juan Antonio de la
Fuente, tests on the 2,500 m*/d unit are continuing, and the
larger 5,000 m3/d system will now be designed and built,
with tests results expected for 2026.

IN BRIEF

The South Central Membrane Association (SCMA) will hold
a Membrane Operators Certification (MOC-III) on low-
pressure membrane systems on 16-18 October in the City of
Pearland, Rosharon, Texas, and on 29-31 October in the City
of Fort Worth, Texas. For information, and to register, visit
https://tinyurl.com/3v591t8c.

California-based Energy Recovery, Inc has announced
that it has signed contracts to supply its PX energy recovery
technology, valued at $27.5 million, for SWRO desalination
plants in Morocco. All of the orders are expected to be
fulfilled in 2024.

Norway’s Flocean has signed an MoU with the Maldives’
Male Water and Sewerage Company (MWSC) to conduct
a study to establish a deepsea desalination system. The
study will gather technical information needed to establish
an underwater RO desalination system, conduct necessary
underwater surveys, assess its environmental impact, and
prepare financial estimates for the system. MWSC will
provide information, technical documents, assist in obtaining
necessary permits and provide the support needed to carry
out this work.

PEOPLE

Arturo Lopez has been appointed as Hydranautics, a Nitto
Group Company’s key account manager for industrial
customers in the Northeast US. Formerly with DuPont Water
Solutions, he is based in Texas, and may be contacted at
arturo.lopez(@nitto.com.
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