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Date of

Water Cost

Capacity

Plant . Process
Estimate [ ¢/m3 [ $/MGD m3/d MGD

Santa Barbara, California 1991 $1.22 $4.62 25,360 6.7] SWRO
Bahamas 1996 $1.28 $4.84 9,840 26| SWRO
Dhekelia, Cyprus 1997 $1.19 $4.50 40,000 106 | SWRO
Larnaca, Cyprus 1999 $0.76 $2.88 54,000 143| SWRO
Taweelah C, UAE (est) 2000 $0.72 $2.73 325,000 859 SWRO
Ashkelon, Israel 2001 $0.52 $1.97 326,144 86.2| SWRO
Taweelah A1, UAE 2001 $0.70 $2.65 236,185 62.4 MED
Carboneras, Spain 2002 $0.57 $2.16 120,000 317 SWRO
Point Lisas, Trinidad 2002 $0.71 $2.69 119,000 31.4| SWRO
Tuas, Singapore 2003 $0.48 $1.82 136,360 36.0| SWRO
Tampa Bay, Florida 2004 $0.55 $2.08 95,000 251| SWRO
Arzew, Algeria 2005 $0.90 $3.41 86,000 227 SWRO
Beni Saf, Algeria 2005 $0.70 $2.65 150,000 396 | SWRO
Cap Djinet, Algeria 2005 $0.73 $2.76 100,000 264 SWRO
Douaouda, Algeria 2005 $0.75 $2.84 120,000 31.7| SWRO
Fukuoka, Japan 2005 $1.84 $6.96 50,000 132 SWRO
Hamma, Algeria 2005 $0.82 $3.10 200,000 52.8| SWRO
Los Angeles, California (est) 2005 $0.82 $3.10 94,625 25.0| SWRO
Palmachim, Israel 2005 $0.78 $2.95 110,000 29.1| SWRO
Reliance Re nery, India 2005 $1.53 $5.79 14,400 3.8 MED
Shoaiba 3, Saudi Arabia 2005 $0.57 $2.16 881,150 232.8 MSF
Skikda, Algeria 2005 $0.74 $2.80 100,000 26.4 SWRO
West Basin, California (est) 2005 $0.64 $2.42 37,850 100 SWRO
Blue Hills, Bahamas 2006 $1.30 $4.92 27,250 72| SWRO
Mara g, Saudi Arabia 2006 $0.83 $3.14 758,516 200.4 MED
Perth, Australia 2006 $0.75 $2.84 143,700 38.0 SWRO
Shugaiq, Saudi Arabia 2006 $1.03 $3.90 213,475 56.4 SWRO
Tampa Bay, Florida (rehab) 2006 $0.84 $3.18 95,000 251 | SWRO
Carlsbad, California (est) 2007 $0.77 $2.91 189,250 50.0 | SWRO
Chennai, India 2007 $1.10 $4.16 100,000 26.4 SWRO
Dhekelia, Cyprus (rehab) 2007 $0.88 $3.33 40,000 106 [ SWRO
Fujairah 2, UAE 2007 $0.85 $3.21 590,000 155.9 Hybrid
Gold Coast, Australia 2007 $1.09 $4.13 133,000 35.1 SWRO
Hadera, Israel 2007 $0.60 $2.27 330,000 87.2 SWRO
Malta (various, avg) 2007 $0.72 $2.73 20,000 53| SWRO
Sur, Oman 2007 $1.20 $4.54 80,200 212 SWRO
Tianjin, China 2007 $0.95 $3.60 150,000 39.6 SWRO
Ad Dur, Bahrain 2008 $0.93 $3.52 218,000 576 SWRO
Ashkelon, Israel (update) 2008 $0.78 $2.95 326,144 86.2( SWRO
El Tarf, Algeria (bid) 2008 $0.89 $3.37 50,000 132| SWRO
Hidd, UAE 2008 $0.69 $2.61 400,000 105.7 MSF
Jeddah Barge 2008 $2.27 $8.59 52,000 13.7| SWRO
Mactaa, Algeria (bid) 2008 $0.56 $2.12 500,000 1321 SWRO
Oued Sebt, Algeria 2008 $0.68 $2.57 100,000 26.4| SWRO
Palmachim, Israel (update) 2008 $0.78 $2.95 83,270 220| SWRO
Ras Azzour, Saudi Arabia (bid avg) 2008 $1.09 $4.13 1,000,000 264.2 | Hybrid
RaslLa anB 2008 $0.80 $3.03 272,520 72.0 MSF
Shuweihat 2, Abu Dhabi 2008 $1.13 $4.28 454,610 120.1 MSF
Taunton, Massachusetts 2008 $1.53 $5.79 18,925 50 SWRO
Tenes, Algeria 2008 $0.59 $2.23 200,000 52.8| SWRO
Tuas, Singapore (update) 2008 $0.57 $2.16 136,360 36.0| SWRO
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Those water costs that were estimated during a feasibility
study are noted as “est” and those that have been bid but
are not yet contracted are noted as “bid”. Despite the fact
that some projects were contracted in a local currency or
basket of currencies, they are reported here in US dollars.
In the case of several projects, the original prices have been
adjusted upwards based on escalating O&M costs and/or
currencies. These projects are noted as “updated”.

Readers will see that most of the costs are for seawater RO
projects, and relatively few thermal projects are included.
This is due to the fact that most SWRO projects have been
installed recently and delivered using a BOT or other
public-private partnership arrangement where the pricing
is usually widely reported.

This list will be updated from time to time, and readers are
encouraged to submit new or up-to-date data to WDR as it
becomes available.

IN BRIEF

As Energy Recovery Inc’s (ERI) stock dipped below its
offer price, WDR asked GG Pique for a comment to which
the always—optimistic CEO responded, “At this price, |
consider it a bargain and have been buying stock all week.
We now have $80 million in the bank at 2 percent interest
and we want to put it to work. We’ve been getting at least
two offers a week from companies interested in selling,
and people interested in having us commercialize their
new products.”

BHP is reported to be seeking approval to build a $3.5
billion desalination plant to service the Minera Escondida
Limitada copper mine in northern Chile. WDR understands
the plant capacity will be 276,500 m*/d (73 MGD) and the
project will include two 180km (112 mile) pipelines to
transport the water to the mine in the Atacama Desert at an
elevation of 3,200m (10,500 ft).

Consolidated Water Company (CWCQO) announced
that Cayman Water Authority has accepted its proposal to
upgrade the 1.3 MGD (4,920 m*/d) Red Gate SWRO plant
and operate it for seven years in exchange for a 20 percent
reduction in the current unit cost of water delivered from the
plant. The contract was set to expire in November. CWCO
currently operates two other plants for the Authority and
is constructing a fourth plant with a capacity of 2.4 MGD
(9,084 m?/d) that should be operational in early 2009.

Textron announced last week that it had signed a definitive
agreement to sell its Fluid & Power business unit to Clyde
Blowers for $645 million. Desalters will be most familiar
with Textron’s Union Pump group and David Brown brand.
The company offers a line of high-pressure RO pumps. The
deal is expected to close by the end of the year.

PEOPLE

Lance Johnson has been appointed president of Omex
Environmental in Shanghai, China. Omex is a part of Dow
Water Solutions for whom Lance had been manager of
global large projects. He has relocated to Shanghai and can
be contacted at LDjohnson@dow.com

Graham Tek Singapore has appointed Harvey Winters
as president of research and technology. Dr Winters was
formerly a professor at Fairleigh Dickinson University and
will remain based in New Jersey and can be contacted at

Harvey(@grahamtek.com.sg

James Hotchkies, formerly of GE-Zenon has been
appointed as vice president of Toray Membranes Europe.
He will be based in Switzerland and can be contacted at
james.hotchkies@toray-membrane.com

Energy Recovery Inc has announced the appointment of
Doug Eisberg as product director. He is the founder and
former president of Bekaert Progressive Composite’s
PROTEC group. Doug will be based in San Diego and can
be contacted at deisberg@energyrecovery.com

JOoBS

BEL Group, a leading producer of RO pressure vessels,
is seeking an area sales manager for central Europe. The
position requires a graduate engineer with good commercial
knowledge. This is a good opportunity for active and
independent working people. Contact: ce@bel-g.com

Woongjin Chemical Co, formerly Saehan Industries, is
a world leader in RO/NF membranes. We are seeking a
technical sales/marketing director for our Irvine, California
office. The ideal candidate will have engineering, technical
support and sales experience in the municipal or industrial
water industry. If you are proactive, self-motivated and
results—oriented with a strong business acumen, send your
application to yoonkw(@wjchemical.co.kr and visit us at
www.csmfilter.com

Rate for one year: £250 or US$500. Subscribe and renew online at: www.waterdesalreport.com
Reproduction or electronic distribution is forbidden. Subscribers may circulate their copy on their immediate premises. To e-mail or
create additional copies for other office locations, contact Marta Hudecova (mh@globalwaterintel.com) to arrange a site license.
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Global
TOTAL WATER COST DISCUSSION RAGES ON

Last week’s issue of WDR included a listing of the “total
water costs” reported for 52 seawater desalination plants
around the world. The article resulted in numerous
responses, ranging from those wanting more information
about a specific plant—some wanted details on all of the
plants—to those who questioned the validity of a specific
cost.

First, it is important to consider that the numbers are what
they are, and admittedly, many of them carry a lot of
baggage. They come from a variety of sources including
conference proceedings, utility websites, and other press
reports.

Although some entries were calculated using outdated
energy costs and others reflect unreported subsidies, all
are understood to describe each project’s total water cost
(TWC)—a term widely accepted in the desal industry
to refer to the cost calculated by dividing the sum of the
amortized (annualized) capital costs and annual O&M
costs by the average annual water production.

While this definition sounds straightforward, the scope of
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work included in the capital cost is not always consistent,
and some project accounting includes costs for work
well beyond a plant’s battery limits. One recent project
added the $42 million cost to rehabilitate an existing
water distribution system to the $100 million cost of the
SWRO plant to arrive project’s TWC. Even though the
pipeline rehabilitation cost would have been borne by
any new water project, critics bemoaned the “high cost of
desalination” as a reason to object to the project.

Discussions over water costs often get emotional. As a
consultant, your correspondent had a falling—out with a
client/friend over the scope included in the TWC of the
above example. And, as a result of last week’s story, one
reader (who apparently didn’t read the accompanying
text) ranted that the information was counter-productive
for the industry.

It is frustrating that a global standard for reporting
desalinated water cost does not exist, although it would
surely be welcomed. Because of the sensitive politics
involved, it is unlikely this will change in the near
future.

$2.50 $9.46 How does the cost of desalinated
- seawater compare to the cost of
other liquid products? UCLA’s Eric
$2.00 $7.57 Hoek plotted all of the water costs
& from last week’s issue (left) and
- » compared them to the cost of other
T §1.50 $5.68 %) familiar liquid products:
o
3 E . g $iLtow  $/L-high
§ $1.00 II- : L o $3.79 E_ Tap water $0.0007 $0.0035
w $ ol . ® Desalinated seawater $0.0005 $0.0023
o ® a 8, Bottled water $003  $1.86
sos0f %% ¢ o . §1.90 Gasoline 5092 $1.24
Milk $1.32 $2.10
Gatorade $1.32  $176
0008 200,000 400000 600,000 800,000 1,000,0(?(? 0 Orange juice $t.12. 8271

Plant Capacity in Cubic Meters per Day

Tom Pankratz, Editor, P.O. Box 75064, Houston, Texas 77234-5064 USA
Telephone: +1-281-857-6571, www.waterdesalreport.com, email: tp@globalwaterintel.com
© 2008 Media Analytics. Published in cooperation with Global Water Intelligence.

Global i
Water Intelligence




Page 2

WATER DESALINATION REPORT - 22 September 2008

Company News
MOT PROCESS MAINTAINS STEALTH

A new seawater desalination process made the transition
from pilot to demonstration stage with last week’s
commissioning of a 100 m*/d (26,420 GPD) proving plant
in Gibraltar. The technology—known as ‘manipulated
osmosis technology’ (MOT)—was developed at the
University of Surrey and is being commercialized by
Modern Water Plc.

Neil McDougall, the company’s executive chairman, told
WDR, “We were awarded the Gibraltar project less than
six months after our [PO and the production of fresh water
announced this week has put us nine months ahead of our
IPO timetable.”

He said another 150 m*/d (40,000 GPD) demonstration unit
is now being constructed to treat feedwater with a TDS that
can reach 60,000 mg/L in Al Khaluf, 400km (250 miles)
south of Muscat, Oman. The unit will be operational in the
first quarter of 2009 and the local community will purchase
potable water it produces from Modern Water who will
retain ownership of the facility.

According to the company, the two-stage MOT process
combines forward osmosis with reverse osmosis and
can reduce process energy consumption to less than 1.6
kWh/m?®. Unfortunately, technical details on the process
remain slim. Despite being a public company with systems
producing (presumably) potable water, McDougall would
not discuss the osmotic agents used in the draw solution or
the membrane employed on the forward osmosis portion
of the process.

Modern Water raised £30 million ($59.2 million) during
a June 2007 initial public offering (IPO), valuing the
company at £70 million ($138 million), largely on the
strength of its MOT technology. It was recently reported
that the company made an offer to purchase the 25 MIGD
(30 MGD) Point Lisas SWRO plant in Trinidad in the
hopes of retrofitting it to the MOT process.

Although McDougall would not comment on the Trinidad
reports, he did say, “Our technology is not just for
new—builds and can be used to retrofit existing SWRO
and thermal facilities. We will shortly begin to look for
opportunities to acquire interests in existing plants that we
can retrofit.”

Cyprus
FLOATING DESAL TAKES STEP FORWARD

Parties interested in participating in a project to supply
potable water from a floating desalination plant have been
invited to meet with Cyprus’ Water Development Board
(WDD) at their Nicosia offices this week. The Ministry of
Agriculture, Natural Resources and Environment labeled
invitation to review the tender procedures “very urgent”.

According to the open invitation to “ALL interested
Economic Operators” issued on 10 September, the
aim of the consultations is to enable the WDD to
establish the project’s feasibility and timetable and
identify the companies interested in participating in its
implementation. Companies will be expected to present
information specifying whether they propose ship
or barge—-mounted solutions, as well as details of the
proposed desalination system and its intake and outfall
and expected environmental impacts.

According to WDD’s Dr Frosso Germanou Louca, the
floating plant will be located near the existing single buoy
mooring facility at Yermasoyia in the Limassol District,
which is approximately 1,300m (4,265 ft) from shore, at
the end of a 710mm (28-inch) diameter sub-sea pipeline.

Australia
MBR/R0O WATER FACTORY 80% COMPLETE

An innovative wastewater treatment and recycling
project employing anaerobic pretreatment for an MBR/
RO treatment system is nearing completion in Victoria’s
Gippsland region. The Gippsland Water Factory will treat
35 ML/d (9.25 MGD) of domestic wastewater from nine
local communities in additional to industrial wastewater
from Australian Paper’s Maryvale mill.

More than 8 ML/d of repurified water produced at the
Water Factory will be sold to local industry, with the
balance sent to the Regional Outfall Sewer where the high
quality effluent will eliminate an ongoing odor problem
that has plagued a 40km (25 mile) open channel section
of the system.

An interpretive building known as the “Vortex Centre’ will
be an important part of the project. The Centre will be an
educational resource for the community focusing on water
conservation and sustainable water management. It will
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also house the operational centre for the site, providing
visitors with the opportunity to see behind the scenes of a
wastewater treatment plant.

The A$128 million ($107 million) project is being
designed, built and operated by a team that includes
Transfield Services, CH2M Hill, and Parsons Brinckerhoff.
Construction of the project started in February 2007 and
the completion date is targeted for late this year.

Texas
DESAL PROGRAM UP FOR OIL AWARD

Texas A&M University’s Global Petroleum Research
Institute (GPRI) Desalination Program has been selected
as one of four finalists for the 2008 World Oil Awards in
the area of Health, Safety, Environment and Sustainable
Development. The awards are given annually to applaud
innovation in the global upstream petroleum industry.

GPRI Designs Desalination program manages a number of
projects to determine what is involved in the desalination
of oilfield produced brine and the technical developments
and changes required to make the concept a commercial
reality.

The A&M program is led by David Burnett, who helped
bring advanced membrane technology to the oilfield and
developed the first operational mobile membrane filtration
system capable of producing fresh water for reuse in
oilfield and industrial operations. Burnett told WDR that
he began his research in the late 1990s, when he paid
twice as much for water in the Texas Big Bend area as he
did for gasoline.

Winners will be selected on 16 October.

Conference Information
IDA WORLD CONGRESS UPDATE

Technical program coordinator Darlene Seta asked WDR
to remind readers that abstracts for the 7-12 November
2009 IDA World Congress in Dubai will be accepted
through the month of October 2008. Abstracts can be
submitted electronically at http://ida.pmcc.com/abstracts/.
If any difficulties are encountered with the online process,
Darlene can be contacted directly at papers@idadesal.org

Meanwhile, 140 exhibitors have signed on to exhibit at the
event to be held at Atlantis Resort, Palm Dubai. A record
1,500 to 1,800 delegates are expected to attend.

IN BRIEF

Toray Industries announced that it has been awarded
membrane orders for three new SWRO projects. The
projects are the 136,000 m*/d (36 MGD) Fujairah I SWRO
being constructed in the UAE by Veolia; the 136,000 m3/d
(36 MGD) Shuwaikh SWRO being constructed in Kuwait
by Doosan Heavy Industries; and, the 25,000 m*/d (6.6
MGD) Pearl SWRO being constructed in Qatar by
Metito. Toray was also awarded the membrane contract
for 25,000 m*/d highly brackish water facility for Oman’s
Qarn Alam steam flood project by Veolia.

Doosan Heavy Industries has awarded Energy Recovery
Inc (ERI) a contract to supply its Pressure Exchanger
technology for the 136,00 m*d (36 MGD) Shuwaikh
SWRO plant in Kuwait. ERI says the project will include
187 PX-260 devices, the largest size it currently offers.

NanoH2O0, Inc, announced last week that it has secured
$15 million in funding from Oak Investment Partners
and Khosla Ventures. The funding will be devoted to
commercializing the company’s Thin-Film Nanocomposite
(TFN) seawater reverse osmosis membrane product and
expanding its research and development activities. In
addition, Brian Hinman, Venture Partner at Oak Investment
Partners, has joined NanoH20O’s Board of Directors.

A lawsuit was filed in San Diego Superior court last
week in an attempt to stop construction of the Carlsbad
Seawater Desalination Plant. San Diego Coastkeeper
and Surfrider Foundation claim that the San Diego
Regional Water Board did not adequately analyze the
project before conditionally approving it. Poseidon,
the project developer, is required to submit a new plan
with amendments within six months of the conditional
approval.

HURRICANE IKE EDITION

This week’s issue of WDR is a victim of Hurricane Ike.
Although Ike struck Houston last weekend, issue number
33 was substantially complete and was finalized in Vienna
in conjunction with the IWA Water Congress. By the time
WDR was able to make it back into Houston, the city was
without electricity (or air conditioning), and remained so
for most of the week. Internet and phone services still
have not been restored to WDR's Houston office, and
this abbreviated 3—page edition was prepared without the
benefit of either.
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