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Korea
ZLD demo results in full-scale project
Doosan Heavy Industries has been awarded a contract for 
its first commercial zero liquid discharge (ZLD) system to 
treat flue gas desulfurization (FGD) and selective catalytic 
reduction (SCR) wastewater. The system is to be installed 
at Korea South-East Power Company’s Yeongdong Power 
Plant in Gangneung-si, Gangwon-do, Korea. The 120 m3/d 
(31,700 gpd) ZLD system follows an earlier two-year 
pilot study conducted at the Changwon Power Plant, and a 
subsequent demo plant at the Yeongheung Power Plant.

According to a Doosan spokesperson, the FGD wastewater 
feed for the demo plant had a TDS of 30,000 mg/L and the 
ZLD system—consisting of a vertical tube falling film brine 
concentrator with mechanical vapor recompression (MVR) 
and a forced circulation evaporator (crystallizer) with 
thermal vapor recompression (TVR)—was able to operate 
at 97 percent recovery. 

However, the newly contracted Yeoungdong ZLD system 
will consist of a forced circulation evaporator with TVC to 
treat a combined FGD and SCR wastewater with a TDS of 
3,300 mg/L.

“Doosan’s ZLD System is a self-developed technology based 
on our thermal desalination experience, which has more 
than 30 years of history and 1,500 MIGD [1,800 MGD] of 
installed capacity worldwide,” the spokesperson told WDR.

In other ZLD news, the company’s Doosan Hydro Technology 
subsidiary has supplied an MBR/BWRO system as part of a 
ZLD project for Saudi Elastomer Project’s U&O project in 
Saudi Arabia. The project is now being commissioned.

Mexico
Rosarito SWRO contract signed
Aguas de Rosarito (AdR), a special purpose company owned 
by NSC Agua, Consolidated Water Company’s Mexican 
subsidiary, and S.A.P.I. de C.V., has been awarded a contract 
to design, build, finance and operate the 100 MGD (378,500 
m3/d) Rosarito Seawater Desalination Project. The project 
will be delivered under a 40-year public-private partnership 
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contract governed by the State of Baja California’s new 
Asociaciones Público Privadas (APP) legislation.

The contract was executed between AdR, the State Water 
Commission of Baja California (CEA), the Government of 
Baja California represented by the Secretary of Planning 
and Finance and the Public Utilities Commission of Tijuana. 
Degrémont will serve as the project EPC contractor.

The contract is to be executed in two phases, with 50 percent 
of the production capacity to be delivering water in late 2019 
or 2020 and the second phase by 2024.
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In its 21 April bid, the CWCO team prevailed over two 
competing bidders, scoring the most technical points while 
providing the lowest-price offer. WDR calculated the quoted 
water tariff at $0.82/m3 ($3.10/kgal) for the first phase, and 
$0.72/m3 ($2.73/kgal) when both phases are operational.

The total project cost is estimated at $490 million, with 
annual revenues expected to be approximately $55.5 
million. Water rates under the APP contract are indexed to 
the Mexican national consumer price index, and electrical 
costs incurred by AdR, although included in the bid price, 
are to be treated as a pass-through charge to CEA.

AdR expects to raise Mexican peso denominated debt 
financing through a consortium led by the North American 
Development Bank.
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CWCO CEO Rick McTaggart told WDR, “This contract is 
the culmination of six years of work by Consolidated and 
its partners. We would like to acknowledge the efforts of the 
Governor of Baja California and the staff of SIDUE, CEA 
and CESPT. We are looking forward to providing a drought-
proof water supply for the citizens of northwest Mexico for 
the next 40 years.”

Company News
Investor opens door to Chinese market
Following the recent news that it had won contracts for 
four new build-own-operate produced water treatment 
projects in the US oil and gas industry, Boston-based 
Gradiant announced that it is currently developing six brine 
concentration projects in China. Two of the projects are said 
to be in the final stages of negotiation. 

On the eve of his sixth trip to China during the last twelve 
months, Gradiant CTO Prakash Govindan told WDR that 
the company is working with Shanghai Electric, a Hong 
Kong and Shanghai listed state-owned enterprise and one 
of China’s largest industrial equipment manufacturing 
conglomerates, to secure the contracts. He said that the 
cooperation stems from a strategic investment that the 
company made in Gradiant earlier this year.

“Besides designing and manufacturing power generation, 
transmission and distribution equipment, Shanghai Electric 
has an auxiliary equipment group that offers a wide range 
of products, including thermal desalination technology. 
Their engineers fully vetted our CGE [Carrier Gas 
Extraction] process and recognized that it has significant 
cost advantages over more traditional brine concentration or 
ZLD technologies,” said Govindan.

Upon seeing the Rosarito water price, many readers will immediately 
want to compare it with the Carlsbad water price. After all, Carlsbad is 
located only 60 miles north of Rosarito and takes its feedwater from 
the same source. So why does the water at the Carlsbad fence cost 
$5.97-$6.62/kgal ($1.58-$1.75/m3) compared to the $3.10/kgal ($0.82/
m3) that the Rosarito offtaker will pay for its water? 
One obvious reason for the difference in price is that the Carlsbad 
plant is located in California and the Rosarito plant isn’t. A cost of living 
comparison website (http://www.numbeo.com/cost-of-living/) shows 
that current consumer prices, including rent, are 218.75 percent higher 
in the San Diego area than the Tijuana area. Although the cost of living 
doesn’t directly translate to a lower cost of labor and construction 
materials, it usually serves as a good indicator.
As a more direct comparison, the same website shows the cost of 
bottled water in San Diego to be 117.7 percent higher than it is across 
the border in Tijuana.
Like a home mortgage—where the finance cost represents the biggest 
part of a monthly payment—a desal plant’s finance cost is the biggest 
component in its water cost. While the Carlsbad contract was based on 
a 30-year term, the Rosarito project costs were spread over 40 years.
The second largest element of a seawater desal plant’s cost of water is 
its energy costs. For the Rosarito plant, the energy cost included in the 
bid price was $0.045/kWh, while the prices reported for the Carlsbad 
water cost include an electricity cost of $0.12/kWh, or more.    
Since Poseidon began to develop the Carlsbad project in 1998, its 
development costs have been estimated at $60 to $80 million. In 
comparison, CWCO began developing Rosarito in 2010, and according 
to the company’s most recent 10K filing, its development expenses to 
January 2016, excluding the cost of the land that it acquired, were less 
than $17 million, and before an award was made, a highly competitive 
tender process was conducted under a PPP framework.

Other differences between the two plants are:
• Water storage: The Carlsbad CapEx includes storage facilities

with the capability to hold 3 million gallons (11,355 m3),
while Rosarito requires onsite storage of only 30 minutes of
production capacity.

• Pretreatment solids: Carlsbad must provide facilities to treat
and dewater pretreatment solids, while Rosarito does not.

• Finished water quality: The finished water quality requirements
for Carlsbad include more stringent chloride, boron and
bromide limits. While Rosarito expects to employ a single-
stage, partial two-pass design, the Carlsbad project employs a
four-stage, partial two-pass design and also adds fluoridation
in post-treatment.

• Redundancy: The Carlsbad plant design was required to
include a production capacity that was 8 percent higher than
its nameplate capacity.

• Environmental issues:  Environmental mitigation measures are 
unique to each site. For example, Carlsbad includes a capital
cost of at least $23 million plus financing costs and a lifetime
operating cost of $2.5 million for a marine life mitigation plan.

• Competitive Procurement: San Diego County Water Authority
conducted a two-year due diligence process and Poseidon
received competitive bids prior to selecting the contractor and
technology provider, while the State of Baja California held a
competitive tender in which three developers submitted offers.

This review is just one more example of how difficult it is to compare 
two projects—regardless of how similar they appear to be—on the 
basis of the reported water price alone. To conduct a meaningful price 
comparison, it is necessary to have a thorough understanding of the 
project scope, operating conditions and energy and financing costs.  

The Cost of Seawater Desalination: Carlsbad versus Rosarito
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At 100 percent air saturation, oxygen’s solubility in fresh 
water at 30°C (86°F) is 7.54 mg/L. However, there are many 
companies that offer oxygenated—even ‘superoxygenated’ 
and ‘hyperoxygenated’ water with 15 to 17 mg/L of 
dissolved O2—with claimed therapeutic benefits. This, 
despite counter claims from many scientists who consider 
such water to be pseudo-science, and note that, “The transfer 
of oxygen for use by the muscles does not occur by means of 
the digestive tract, but rather as a function of the respiratory 
and circulatory systems.”

ELO Water customers are advised that, “Users may feel 
more alert and may urinate more frequently.”

Hyflux’s ELO Water, which the company says will increase 
the body’s tissue oxygen level by 15 to 25 percent, is available 
for S$7.00/L ($5,172/m3; $19,576/kgal). This compares to 
a first year cost of S$0.00045/L ($0.33/m3; $1.25/kgal) for 
desalinated seawater produced at the company’s Tuas II 
SWRO plant.

Last week, Hyflux issued a press release announcing that 
when its ELO Gel—which is formulated with ELO Water 
and costs S$68.00 ($50.25) per 75mL (2.5 ounce) tube—was 
applied to 22 females “morning and night on one side of 
the face over the trial period of eight consecutive weeks of 
treatment, it was observed that skin wrinkle, color, elasticity, 
hydration and radiance were significantly improved on the 
side of the face treated with ELO Gel.”

Desal Concepts
Artwork or a blight on the horizon?
This year’s Land Art Generator Initiative (LAGI) was held 
in Santa Monica, California, and was expanded to include 
proposals that addressed drinking water production—either 
in addition to, or in place of—clean electricity, whereas 
previous competitions had only considered designs that 
generated sustainable energy infrastructure. 

The winning submission, which will be announced in 
October, will receive $15,000 and second place will receive 
$4,000. Among the finalists selected were three designs that 
rely on solar energy to desalinate seawater.

The designs did not provide details of their seawater 
intake, concentrate outfall or post-treatment requirements, 
nor was enough technical information available for WDR 
to determine whether the designs were likely to meet the 
production goals, and if so, for how long. The competition 
design brief does not consider CapEx or OpEx data, but 
limited the design to the constraints of the Santa Monica Pier 
site and must not exceed 262 feet (80m) in height.

CGE is a humidification/dehumidification process that uses 
air as a carrier gas operating in a closed loop to extract water 
from a high-TDS wastewater. Water is separated from the 
impurities by using it to humidify the carrier gas stream. 
Purified water is then recovered from the gas in a subsequent 
dehumidification process, which employs a unique bubble 
column heat and mass exchanger. 

“We are now pursuing CGE projects together in China to 
treat power plant FGD wastewaters and oilfield produced 
water with distillate capacities that range from 500 to 36,000 
m3/d [0.13 to 9.5 MGD]. This compares to our largest US 
installation, which has a production capacity of 2,000 m3/d 
[0.53 MGD],” he added.

“Even though Shanghai Electric is an investor, we are 
working together on a non-exclusive basis and our plans are 
to manufacture the CGE systems in the US. It is, however, 
possible that some future projects could be manufactured in 
China.”

Caribbean
Mobile SWRO provides drought relief
Ionics Freshwater Ltd (IFL), a joint venture between 
Williams Industries and GE Water & Process Technologies, 
has commissioned a mobile BWRO system with a production 
capacity of 1,325 m3/d (350,000 gpd) in St Lucy parish on 
Barbados, the easternmost island in the Lesser Antilles. The 
plant was installed in response to water challenges created by 
an ongoing drought, and is expected to remain in operation 
for at least one year.

According to David Staples, an ILF director, the company 
currently owns and operates a four-train, 30,000 m3/d (8 
MGD) BWRO plant—which is 100 percent staffed and 
operated by Barbadians—at Spring Garden in St Michael 
parish. He told WDR, “The Spring Garden plant was built 
in response to a prolonged drought in the mid-1990s that 
posed a threat to the island’s tourist-based economy. It was 
furnished under a BOO contract and commissioned in 2000.”

Staples noted that the company is planning to double to the 
plant’s production capacity by mid-2017.  

Company News
Desal firm finds lucrative sideline
Hyflux, the Singapore company best known for delivering 
large-scale seawater desalination projects and Kristal UF 
membrane technology, has another water-related business: 
they also offer oxygenated water products branded as ELO 
Water and ELO Gel.



Rate for one year: £305 or US$550. Subscribe and renew online at: www.desalination.com/wdr  Reproduction or electronic              
distribution is forbidden. Subscribers may circulate their copy on their immediate premises. To email or create additional

copies for other office locations, contact Jake Gomme (jg@globalwaterintel.com) to arrange a site license.

Page 4WATER DESALINATION REPORT – 29 August 2016

The Orb – A South Korean team from Heerim Architects and Planners has 
proposed a 130-foot (40m) diameter glass sphere that functions as a solar 
still to produce a remarkably modest 1,370 GPD (5.2 m3/d). “The resulting 
clean water pours through a step fountain that supports the structure.”

In brief
Since its first foray into the RO membrane business five years 
ago, and in spite of a €40 million ($44.8 million) investment 
at the Bitterfield manufacturing site, Germany’s Lanxess 
said that it has almost reached the limit of its membrane 
elements production capacity. The company said that it will 
double its production in the next year. 

Clean TeQ, an Australian supplier of ionic filtration brackish 
water desal systems has signed a binding agreement with 
Jinzhong Hoyo Municipal Urban Investment & Construction 
(Hoyo) to form a Chinese JV to pursue water treatment 
projects in China’s Shanxi Province. The companies have 
plans to jointly build, own and operate a Continuous Ionic 
Filtration (CIF) treatment plant at an existing Hoyo-owned 
wastewater treatment facility in Shanxi Province. The plant 
will have a capacity of treating up to13,000 m3/d (3.4 MGD).

Jobs
Senior Applications Engineer – LG Nano H2O is seeking 
two application engineers responsible for pre-sales technical 
support for our RO membranes; one in Europe and another 
in India. An Engineering or Science degree is required, 
with an MS preferred, and a minimum of 7 years related 
experience. The ideal European candidate would be located 
in Germany or Spain. 30% travel required. Send resume to 
rprout@lg-nanoh2o.com. 

The three following designs were among those shortlisted:

The Solar Pipe – This concept, by Khalili Engineers of Vancouver, Canada, 
incorporates “electromagnetic desalination” and “filters the resulting brine 
[at 12% salinity] through on-board thermal baths” before discharging 
it back into the ocean. The design team said, “The Pipe represents a 
change in the future of water,” and will produce 3.3 MGD (12,325 m3/d). 
Electromagnetic desalination?

Solar Ring Garden – Alexandru Predonu designed this highly ambitious 
device, which integrates a rotating aeroponics farm, algae bioreactor and 
desal plant. It produces 0.93 MGD (3,525 m3/d) of fresh water, some of 
which is used for growing vegetables in a 10,750 ft2 (1,000m2) footprint. In 
a curious touch, the design is slightly tilted towards the sun so it will shine 
through the middle of the ring on Earth Day. It would take 58 of these 
machines to produce the equivalent of one Carlsbad Desal Plant.


