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PRODUCT: SuperGreen™, Self-BioFueled™, Double Hull, Dual-Biofuel™ Powered SuperStrong™
Concrete Barges & Ships That Exhibit Zero Greenhouse Gas (GHG) Emissions
and Include Onboard Ballast Water Treatment

WaterSmart Environmental, Inc. announces the development of technology to build SuperGreen™ and Super-
Strong™ Concrete Barges and Ships. The constructed vessels will be fitted with Dual-Biofuel™ propulsion
power that uses both biodiesel and compressed natural gas (CNG) biofuels. Both fuels will be produced onboard
as vessels are moving to their destination ports of call. The vessels will be built using concrete wall and floor
panels in accordance with International Building Code 2003. The resulting vessels will have a double hull to
comply with existing and pending safety regulations. The double concrete hull safety feature also creates a Su-
perStrong™ vessel. Perhaps best of all, the vessels will beneficially use the greenhouse exhaust gases to pro-
duce the BioFuels required for their self propulsion. This exhaust gas recycle feature totally prevents all dis-
charges of greenhouse gases (GHG) thus complying 100% with Kyoto Protocol. The elimination or reduction of
GHG from transportation equipment is now being considered throughout the world to help stem global warming.
The vessels will also be equipped with the CAKE™ Ballast Water Treatment Process. This onboard treatment
process eliminates the potential for unintentional contamination of the destination ports visited due to invasive
marine organisms that are ever present in ballast water. Ballast water treatment is now being considered
throughout the world to decrease, or possibly eliminate, the damage done to local port marine habitats by invasive
marine organisms.

The barges ships with a Dual-Biofuel™ propulsion system that uses both biodiesel and compressed natural gas
(CNG) biofuels. The barges and ships will exhibit zero greenhouse gas (GHG) emissions since all propulsion and
electricity generation combustion products will be beneficially recycled to produce Spirulina microalgae within an
enclosed photobioreactor. The microalgae will, in turn, be converted into biodiesel—a technology that has al-
ready been proved (Aquatic Species Program) by the National Renewable Energy Laboratory (NREL) operated
by the U.S. Department of Energy. Attached WSE Publication No. 1599-1.1 discusses the technology in greater
detail.

WaterSmart Environmental, Inc. is marketing its Kyoto Protocol compliant wastes-to-energy technol-
ogy on an economic development platform to concentrated animal feeding operators and to municipali-
ties. Animal farmers benefit by purchasing biodiesel, electricity, and natural gas (methane) at a 20%
discount from retail. Municipalities also benefit by making biodiesel, electricity, natural gas, and potable
water available to its citizens and businesses at a 20% discount from existing prices. The technology is
marketed on a build-own-operate basis thereby eliminating the necessity for local sales and property
tax increases since project financing is entirely secured from the financial marketplace. Municipalities
that embrace the waste-to-energy technology automatically become zero waste-to-landfill communities.
The waste-to-renewable energy technology has been slowly developed over the last 10 years. It is just
now being introduced to the international marketplace. The technology has the clear potential for mak-
ing every single city throughout the world energy and fuels independent while reducing oil and natural
gas imports. The technology will also permit every single city throughout the world to improve water
and wastewater treatment infrastructure while creating jobs and investment opportunities. The waste-
to-energy technology can also be applied to Sugar Cane Mills as well as Pulp & Paper Mills with equal
success. Both types of mills become energy, food, fuels, and water independent while significantly in-



creasing profits from routine operations. In the case of Sugar Cane Mills temporary and seasonal jobs
turn into full time better paying jobs.

WaterSmart Environmental, Inc. is a provider of waste-to-energy, food independence, water inde-
pendence, and energy independence technologies and a manufacturer of highly engineered water puri-
fication components and systems. The company designs and builds a wide variety of water treatment
equipment including packaged water and wastewater treatment plants, UltraPaq™ aerobic package
plants, OAT™ Process anaerobic digesters with associated energy production, aerators, filters, Pur-
iSep™ and SmartWater™ oil/water and solids/liquids separators, RainDrain™ perimeter trench sand
filters for stormwater runoff, dissolved air flotation separators, air strippers, complete skid assembled
aqueous waste treatment plants, FilterFresh™ skid mounted potable water production plants, skid
mounted wastewater treatment systems for laundromats, commercial laundries, and car/truck wash fa-
cilities with water reclamation and reuse, softeners, demineralizers, activated carbon treatment equip-
ment, and water purifiers for domestic and international markets.

Specialists in Water and Wastewater Treatment Featuring
Next Generation Wastes-To-Renewable Energy Technologies



By then, though, the patrol boat conversion had
been halted. Deepwater’s costs were ballooning, but
the Coast Guard was having a hard time explaining
exactly how it would spend more money. Govern-
ment auditors were starting to churn out reports
warning of serious management weaknesses.

That record disturbed some members of Congress.
In May 2005, the House Appropriations Committee
slashed the program’s annual budget request nearly
in half to register its frustration.

At a hearing two months later, Representative Har-
old Rogers, a Kentucky Republican who oversees
the Homeland Security budget, instructed the Coast
Guard to fix its problems and restrain costs. “You
simply took the most expensive, all-inclusive Cadil-
lac Seville and we’re going to have to, with our lim-
ited funds, fit you into something a bit more appro-
priate,” Mr. Rogers said. “I hope it’s more than a
Chevrolet.”

To fight back, the Coast Guard and contractors re-
lied on Congressional allies, led by Senator
Olympia J. Snowe, Republican of Maine, Represen-
tative Frank A. LoBiondo, Republican of New Jer-
sey, and Representative Gene Taylor, Democrat of
Mississippi.

Mr. Taylor and Mr. LoBiondo had formed a group
called the Congressional Coast Guard Caucus. It
began in the late 1990s with 4 members and today
has more than 75.

The enthusiasm of the three leaders for the Deepwa-
ter project was not simply about meeting the Coast
Guard’s needs. Maine is home to Bath Iron Works,
a major ship builder that Ms. Snowe said might
benefit from increased Deepwater spending. While
that was a factor, she said it was not her primary
motivation.

Billions Later, Plan to Remake

Ms. Snowe and Mr. LoBiondo, the leaders of the
Senate and House panels that oversee the Coast
Guard, said they pushed for more spending only
after the service’s leaders reassured them during
hearings that they were addressing the program’s
problems. They both also said they were convinced
that the Coast Guard desperately needed Deepwater
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because its helicopter engines were routinely break-
ing down and the hulls of old ships were failing.

Four years ago the Coast Guard launched what is
now a 24-billion dollar program to replace or re-

build nearly its entire fleet of planes, helicopters

and large ships. The start-up has been rocky.

“We don’t want to waste money; we don’t want
ineffective programs,” Ms. Snowe said in an inter-
view. “At the same time, we can’t allow the Coast
Guard to languish.”

Mr. Taylor’s district is home to Northrop Grum-
man’s shipyard in Pascagoula, Miss., which is
building the Coast Guard’s largest ship, and North-
rop and its employees are one of his biggest sources
of campaign contributions. He worked along with
two key Republicans in Mississippi — Senator
Trent Lott, whose father was once a pipe fitter at the
Pascagoula shipyard, and Senator Thad Cochran,
the chairman of the Senate appropriations commit-
tee — to win more money.

Mr. LoBiondo’s district is home to the Coast
Guard’s national training center, and Lockheed
Martin built its Deepwater equipment testing center
just outside his district. He is also one of the top
Congressional recipients of Lockheed contributions.

The contractors ran advertisements aimed at law-
makers in Washington publications, delivering omi-
nous messages about the need to stop terrorists be-
fore they reach American shores. The Navy League,
a nonprofit group partly financed by Lockheed and
Northrop, orchestrated telephone calls, letters and
visits to lawmakers, reminding them that hundreds
of contractors across the country were already
working as suppliers on the project.

And the Coast Guard got an important boost when it
was widely praised for its helicopter rescues after
Hurricane Katrina.

The lobbying effort paid off. In September 2005,
Congress agreed to increase the annual financing
for Deepwater to nearly $1 billion.

Late Scramble

If there was a single ship that could prove to skep-
tics that the Coast Guard and its contractors could
get the job done right, it would be the National Se-



curity Cutter, a ship unlike anything the Coast
Guard had ever built. Bigger than any existing cut-
ter, it was more like a warship, designed to patrol
with Navy vessels.

It would carry sophisticated weapons systems, sur-
veillance equipment, a helicopter and two un-
manned aerial vehicles, all vital in its effort to inter-
cept boats suspected of carrying terrorists, drug
dealers or illegal immigrants. It was designed to
monitor 56,000 square miles a day, an area four
times as large as that covered by any other Coast
Guard ship.

Because the ship was so expensive — each was ex-
pected to cost about $300 million — the Coast
Guard decided to build only 8 to replace its fleet of
12 large cutters.

There was just one catch. Even before the cutter be-
gan taking form at the Pascagoula shipyard on the
Gulf of Mexico, familiar problems cropped up.

The Coast Guard’s engineers believed the design
proposed by Northrop and Lockheed had serious
structural flaws that could result in the hull collaps-
ing or premature cracking of the hull and deck, ac-
cording to Mr. Cleary and his boss, Rubin
Sheinberg, chief of the Coast Guard’s naval archi-
tecture branch.

When they alerted the contractors and Coast Guard
officials, they were largely brushed off, the men
said. In March 2004, their supervisor protested, say-
ing the Coast Guard should delay construction.

“Significant problems persist with the structural de-
sign,” Rear Adm. Erroll M. Brown wrote to the
Deepwater project director. “Several of these prob-
lems compromise the safety and the viability of the
hull, possibly resulting in structural failure and un-
acceptable hull vibration.”

The Coast Guard decided to move ahead anyway,
figuring it would be less disruptive to fix any prob-
lems later. As the shipbuilding progressed, other
Coast Guard officials began to openly complain that
some decisions by the contractors appeared to be
motivated by a drive to increase profits, not to best
serve the Coast Guard.

Lockheed, for example, ordered computerized con-
soles for the ship that it had developed for a Navy
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aircraft carrier. But they were too big for the cutter,
said Jay A. Creech, a retired Coast Guard captain
working as a contractor on Deepwater.

A consultant hired by the Coast Guard to review
Northrop and Lockheed’s purchasing decisions
found that of $210 million worth of contracts
awarded in 2004, just 30 percent involved a formal
competitive process. Northrop in particular was
faulted for failing to aggressively seek bids to en-
sure the best price.

Four years ago the Coast Guard launched what is
now a 24-billion dollar program to replace or re-

build nearly its entire fleet of planes, helicopters

and large ships. The start-up has been rocky.

Northrop and Lockheed “lack the independence
needed to make objective decisions in the best in-
terests of the Coast Guard,” an August 2006 report
by the Homeland Security inspector general said.

Others say that giving the contractors so much au-
thority was a mistake from the start. “A contractor
with a profit motive is never a trusted agent,” said
Joe Ryan, a Coast Guard consultant who has helped
with the Deepwater project. “They are the vendor,
and they are selling you something.”

Problems began to accumulate elsewhere. In Texas,
a prototype of the unmanned aerial vehicle that was
to be placed on the ship’s deck crashed this year.
After the crash, the project, by Bell Helicopter, also
faced a money crunch and was put on hold, pushing
delivery back to at least 2013, six years after the
first national security cutter is scheduled for active
duty. Without the two aerial vehicles, the cutter’s
surveillance range is reduced by more than half.

By the time the ship was christened last month, its
price had grown to $564 million, nearly twice its
original cost. (The average price for the eight ships
is expected to be $431 million.) And by then, Coast
Guard officials had conceded that the ship had
structural flaws. Navy experts had evaluated the
ship and confirmed many of the earlier warnings.

Admiral Allen said he had been given assurances
that the ship was not at risk of a catastrophic hull
failure and would not pose a safety threat to its
crew. But the Coast Guard has decided to make
structural modifications to the vessel and require



design changes for the third cutter. Work is too far
along to change course on the second cutter.

Four years into the Deepwater project, the Coast
Guard, according to its original plan, was supposed
to have 26 new or rebuilt ships, 12 new planes and 8
unmanned vehicles, but none are available. Now,
officials are scrambling to find an off-the-shelf de-
sign for a new cutter and make modest repairs to
keep their aging patrol boats operable.

“We don’t have the ships we need, and we don’t
have a way to get them anytime soon,” said Repre-
sentative David R. Obey, Democrat of Wisconsin,
who will take over the House Appropriations
Committee next month. “It’s inexcusable.”

The Coast Guard, which would not disclose the
management fees it has paid Northrop and Lock-
heed, is renegotiating the contract to ensure that the
companies honor a commitment to open the work to
competition and deliver what they promise.

And Admiral Allen and other Coast Guard officials
say the Coast Guard’s engineers are being given
more power to supervise the work. Admiral Allen is
also creating a division to oversee the procurement
and maintenance of its ships and airplanes. “That is
the main gap that needs to be closed,” he said.

The Deepwater experiment, one contracting expert
said, underscores the need for the Coast Guard to be
a smart buyer, even if it has hired high-priced ad-
vice.

“The government still needs to be in there so they
know what decisions are being made and if the de-
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cisions are in their best interest,” said Michele
Mackin, an assistant director at the Government
Accountability Office. “It is still their money. And
they are going to be flying the planes and running
the ships.”

In the aftermath of Hurricane Katrina ocean going cruise
ships were beneficially deployed to provide temporary
housing and living accommodations for those displaced
by the associated flooding. If the United Nations were to
purchase a fleet of SuperGreen™ self-fueled ships they
could be deployed long term as and when needed for
hurricane, earthquake, and tsunami victims throughout
the world. The ships would provide instant energy, fuels,
and potable water independence. Food and medical
care would have to be added for the duration of the stay.

As some nations run out of available real estate to ac-
commodate population growth, SuperGreen ships
could be used to accommodate population growth. Ja-
pan would be an excellent first candidate to incorporate
the technology as this country is now planning for future
population growth to occur over water.

The cold weather researchers that live and work on the
South Pole ice cap are faced with a diminution of their
living area due to its melting away caused by global
warming. A SuperGreen' ship could provide perma-
nent quarters immediately adjacent to their work.

Very likely there would be several other situations where
SuperGreen™ ships would come in handy such as LNG
tankers and cargo carriers that require routine return
trips to reload their products for commerce.

The Chemists, Engineers, Environmentalists, Scientists
and Shipbuilders at WaterSmart Environmental, Inc.
welcome your inquiries with enthusiasm.

© 2006 WaterSmart Environmental, Inc.
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Product: CAKE" (Capture And Kill Effect) Process Ballast Water Treatment System

Application Description

Untreated ballast water has become an international prob-
lem of massive significance because of the associated
translocation of invasive marine organisms. These count-
less differing organisms have caused widespread ecosys-
tem damage throughout the world costing billions of dollars
annually to invaded habitats. Consequently, an interna-
tional research and regulation effort has progressively
evolved since 1980 for the purpose of identifying strategies
for controlling species introductions via ballast water. At
present, the only control practice is mid-ocean ballast ex-
change that consists of reballasting or ballast dilution.
This particular control method is considered a quite mod-
est starting point for much more effective ballast water
treatment technologies yet to be developed.

Treatment Procedures

Onboard port treatment
Onboard in-transit treatment
Shore based treatment

Port based treatment

Mobile treatment

Treatment during ballasting
Treatment during de-ballasting

Treatment Options

e Mechanical filtration and cyclonic separation

e Physical such as ozone, ultraviolet light (UV),
heat, ultrasound, and electric/magnetic

e Chemical such as chlorine, hydrogen peroxide,
copper/silver ions, chlorine dioxide, halogens, tank
coatings, radiation, and biocide addition

e Combinations of the above

Since all ocean-going vessels must limit their stay in port,
ballast water must be managed in a most timely and cost-
effective manner. This is a very challenging task since
proposed ballast water management is moving away from
ballast exchange and towards ballast water treatment with
a discharge requirement of a sterile effluent containing
zero live marine organisms. Until the development of
the CAKE™ capture and kill effect process, not a single
ballast water technology provider has yet accomplished, or
attempted to achieve, either a sterile discharge or a near
100% organism Kill.

Ballast Water Variables

Fresh Water

Salt Water

Heavy solids loading

Light solids loading

Clear water

Colored water

Many organisms

Few organisms

Temperature from 1-35°C

Salinity from 500-45,000 mg/L TDS
Dissolved Oxygen from 0.5-13.4 mg/L
Dissolved iron from 0-85 ug/L

To be process effective, a ballast water treatment system
should accommodate each and all of the above variables
without adverse impact on either treatment cost or effluent
quality.

Developing Treatment Technologies

Velox Technology, Inc. is developing a two-stage ship-
board in-transit ballast water treatment system consisting
of cyclonic separation followed by UV light radiation. The
ballast water is treated at the full rate of ballasting. The
cyclonic separator clarified water is then sterilized through
UV light radiation and subsequently discharged to the bal-
last tank(s). The reject stream from the cyclonic separator
is returned overboard. Marine organism Kill is marginal.

OptiMarin AS/Hyde Marine, Inc. is developing a three-
stage onboard ballast water treatment system consisting of
cyclonic separation followed by filtration and lastly by UV
light radiation. On large flow applications the filtration step
is omitted. The reject stream from the cyclonic separator
is returned overboard. Marine organism kill is marginal.

Ontario Hydro Technologies has just recently completed
pilot testing of a 1,500 USGPM (340 m3/h) two-stage
automatic backwash filtration system as part of The Great
Lakes Ballast Technology Demonstration Project. The
demonstration testing program was accomplished onboard
the M/V Algonorth using 25, 50, and 100-micron filter
screens. Although filtration appears promising from a
treatment standpoint, about 10% of the ballast water is
necessarily used to backwash the filters. The filter back-
wash water is returned overboard which therefore limits
the use of this technology.



CAKE™ Process design and application engineers care-
fully reviewed and subsequently eliminated consideration
of the following technologies in developing a final process
design:

Ultraviolet light

Not effective for all organisms

Not effective for colored ballast water

Exhibit tendency toward scaling

Tubes use mercury as its fuel source

Tubes lose half of their biocidal effectiveness
in six months and require yearly replacement

aorON =

Cyclonic separators

1. Are highly ineffective at removing organisms
that have specific gravities very close to that of
their liquid environment. For effective cyclonic
separation, there must exist a meaningful spe-
cific gravity differential of at least 0.15, and
preferably more.

2. Are highly inefficient at removing small parti-
cles, i.e., less than 100 microns in size and
therefore

3. Do not belong in ballast water treatment since
they are incapable of significant or effective
removals of marine organisms.

pH Control as far too expensive, even if effective.

Overboard discharge of all ballast water treatment side
streams.

1. To be marine habitat friendly, an effective bal-
last water treatment system ought to capture
and kill invasive marine species rather than
permit their automatic release back to the en-
vironment.

2. Fresh water lakes and oceans should not be
viewed or used as disposal sites.

In-transit heating of ballast water as ineffective.

The use of chlorine, bromine, iodine, hydrogen peroxide,
chlorine dioxide, and copper based biocides

1. Because other clearly harmful by-products are
produced,
2. And are far too expensive, even if effective.

Magnetic, ultrasound, and electronic treatment tech-
nologies as generally ineffective since none either kills or
captures marine organisms.

Treatment during ballasting or de-ballasting because
1. These ftreatment systems are necessarily

large, expensive, and used only during these
operations.

2. Much smaller and more economical systems
may be utilized around the clock to achieve
the same results.

CAKE™ Process design requirements included the capa-
bility to treat both fresh and salt water, heavy and light sol-
ids loadings, clear and colored waters, all possible marine
organism concentrations, a liquid temperature range of
from 1-35°C (34-95°F), salinities from 500-45,000 mg/L
TDS, dissolved oxygen from 0.5-13.4 mg/L, and dissolved
iron from 0-85 ug/L. Three-stage treatment consists of two
stages of sequential bag filtration followed by third stage
ozone disinfection. Onboard treatment systems will treat
ballast water only during transit. Mobile/port based sys-
tems will accommodate routine ship de-ballasting and
treated ballast water re-supply by usin’\% barges as move-
able storage containers. The CAKE™ treatment system
will normally be located on the de-ballasting receiver
barge.

First stage bag filtration removes essentially all particles
down to 50-microns in size. Second stage bag filtration
removes essentially all particles to 1-micron in size. The
2-stage bag filtration system therefore effectively captures
all marine organisms except bacteria, viruses, and toxins.
The bag filter captured organisms are subsequently killed
by steam autoclaving at +300°F (~150°C) for 1 hour.
The bag filtered ballast water is completely disinfected by
intense Ozone contact for about 1 minute. When treating
ocean ballast water, Ozone reacts with bromides in sea-
water to form hypobromous acid, and to a lesser extent
with amines to form bromamines, both of which provide
residual disinfection. When treating fresh water ballasts,
ozone itself provides the residual.

A filter aid addition system is provided to enhance the fil-
terability of difficult-to-filter ballast waters. The idea is to fill
up the bags before they plug up. Adding filter aid in the
body feed mode greatly enhances system filterability. Fil-
ter aid is not expected to be used on a routine basis, only
in case of rare necessity. Duplex bag filters are provided
to achieve continuous ballast water treatment during
steam autoclaving and bag change-out operations.

Steam, boiler water make-up, and ozone generation are
integral and essential components of the treatment proc-
ess. Ship electricity will be used for onboard units
whereas diesel powered generators will provide necessary
power for barge-based units. A process flow schematic is
shown on engineering drawing S-2250. Onboard and
barge based treatment units are shown on engineering
drawings S-2251 and S-2252, respectively.

Sequence Of Operations

Ballast water is sequentially pumped through two bag fil-
ters in series flow, an eductor, a pulse blender static mixer,
and lastly a flow meter before discharge. The bag filters
are hydraulically oversized by a factor of 10 in order to
achieve a very conservative filtration rate. The slower the
rate the greater the ability of the bag to fill up before it

plugs up.



o A differential pressure gauge is located in front of
each duplex bag filtration system. When the dif-
ferential pressure reaches 35 psig, the flow is
automatically diverted through a 3-way valve to
the out-of-service filter.

e After a programmed delay, a bag filter drain valve
opens to permit air-pressurized expulsion of cap-
tive filter water to the inlet side of the feed pump.
After a programmable time delay, the compressed
air inlet valve is shut off automatically.

e Steam is then automatically initiated to the filter.
The filter is equipped with a pressure release
valve set at 100 psig. At this pressure, saturated
steam exists at a temperature of 316°F (158°C).
Excess steam slowly bleeds to the environment
through the pressure relief valve. Steam supply is
automatically terminated after a programmable de-
lay of one hour

e The bagfilter is then allowed to cool for about one
hour. The filter can then be opened to remove the
filter bags filled with dead marine organisms. The
bags may be lifted out and disposed of as ordinary
solid wastes.

e After new bags have been installed and the filter
closed, water is manually introduced from the dis-
charge side of the 1-micron bag filter for the pur-
pose of flooding the filter. Captive filter vessel air
is discharged through a combination air/vacuum
release valve. When all air is fully exhausted, the
bag filter is again ready for service at its next duty
cycle.

e The vast majority of marine organisms are re-
moved through bag filtration. Residual organisms
may consist of bacteria, viruses, and toxins. The
bag filtration effluent flows into an eductor where it
is intensely mixed with aspirated ozone in its vena
contracta or throat section. The eductor also
beneficially acts as a flow-throttling device that
maintains a quite constant rate of flow through the
bag filters. Constant flow translates into a lesser
tendency on the part of the bag to plug.

e Significant Ozone/ballast water mixing continues
to occur in the following pulse blender static mixer
for a period of some 60 seconds. The half-life of
Ozone in seawater is about 5 seconds due to its
reaction with ever-present bromides. In fresh wa-
ters, the half-life of Ozone is about 20 times
greater. It is therefore important to always achieve
maximum mixing between Ozone and marine or-
ganisms over a minimum time period. It is also
important to reduce the concentration of organ-
isms other than bacteria, viruses, and toxins to re-
duce competing Ozone demands. In so doing,
maximum marine organism kill can be achieved.
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e The relatively high dosage of Ozone is to accom-
plish virus kill as bacteria and toxins are far less
resistant to Ozone destruction.

e A composite sampler is provided for the purpose
of testing the efficacy of treatment.

e The flow meter indicates the instantaneous rate of
flow as well as the totalized flow. During routine
operations the flow totalizer can be monitored to
approximately determine the next bag filter service
requirement. Between bag filter servicing, the bal-
last water treatment system is fully automatic re-
quiring but minimum attention.

Operational Requirements

e Onboard treatment units: 4-6 hours/day for each
500 USGPM treatment unit.

e Barge based units: 2 full time operators/8-hr shift
for each 4,000 USGPM treatment capacity.

Onboard Treatment Requirements

May require more than one treatment unit depending on
ballast water capacity and transit time requirements. |If
more than one unit is necessary, it may be located re-
motely to accommodate ballast water piping requirements.

Barge Requirements

Entirely site specific. Larger ports like the Port of Seattle,
Washington will require a barge ship consisting of two or
more ballast water receiver and companion treated ballast
water storage barges. Barge size and monthly ballast wa-
ter treatment requirements will determine the components
of the barge ship as well as total treatment capacity.
Smaller port requirements will be less.

Modular Component Construction permits the increase
or decrease of total capacity by adding or removing indi-
vidual treatment units. This design feature enables mobile
port-based units to easily and rapidly change their total
capacity in response to changing ballast water treatment
requirements. Additionally, since a single design will likely
satisfy all ballast water treatment requirements worldwide,
individual units may be deployed indiscriminately on an
international basis without sacrificing treatment efficacy.
This is therefore an ideal situation for a single service
company to offer mobile/port based ballast water treatment
on a global basis. Each port could then continue to con-
centrate on its primary responsibility of accommodating
and managing international trade in a traditional manner
rather than taking on a new role of ballast water treatment.

© 2001 WaterSmart Environmental, Inc.
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