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About Global Seawater, Inc.
 Global Seawater Inc. (“GSI”) has created an
integrated seawater aquaculture and agriculture
system that produces renewable biofuels, food,
captures and retains massive amounts of atmospheric
carbon and creates jobs in economically depressed
areas throughout the world.

Global Context
 The world is at a tipping point.
 Serious environmental concerns over the course of the

next century.
 Solutions will depend heavily on new technologies and
sustainable approaches towards the use of natural
resources.

Global Warming and Energy
 In their efforts to modernize, developing countries
place increasing pressure on global energy markets.
 According to McKinsey energy analysts, global
energy demand will grow by 2.2 percent per year,
with developing countries representing 84 percent of
estimated energy demand growth until the year 2020.
 An increase in the use of fossil fuels, will intensify the
effects of global warming.

Sea
Level
Rise
 A direct effect of global warming is sea level rise,
which is a looming catastrophe over the next century.
 The UN Intergovernmental Panel on Climate Change
(“IPCC”) Fourth Assessment concluded that the sea
could rise 7 to 23 inches by 2100.
 Sea level rise would also increase the rate of soil
erosion, salinize freshwater tables, and force the
migration of hundreds of millions of environmental
refugees from low-lying areas throughout the world.

Loss of Biodiversity and Global
Warming
 According to the Food and Agricultural Organization of the

United Nations (“FAO”) data, each year approximately
170,000 to 180,000 square kilometers of forests and
woodlands, which is about the size of Washington State, are
deforested throughout the world.
 Deforestation contributes between 25 to 30 percent of the total
greenhouse gases released into the atmosphere each year –
approximately 2.2 billion tons.
 Deforestation destabilizes ecosystems and increases the
extinction rate of many different species in key biodiversity
“hotspots” such as the Amazon rainforest.

Population Growth and Sustainable
Food Production
 According to the FAO, in 2006 the world population was

approximately 6.5 billion and is expected to increase to 7.6
billion by 2020.
 Increasing pressure will be placed on arable land, fresh water,
energy and biological resources to provide an adequate global
food supply.
 The FAO also projects that the food requirements of a larger
global population over the next 20 years will require an
increase in total food production by 30 percent.
 Arable land is being lost at an alarming rate. Over the last 40
years one-third of the world’s cropland (1.5 billion hectares)
has been abandoned because of soil degradation.

Shrinking Fresh Water Sources
 According to the FAO, in 2006 the world population was

approximately 6.5 billion and is expected to increase to 7.6 billion
by 2020
 Increases in population, growing economies in nations such as India
and China, and increasing frequencies of drought in places such as
Sub-Sahara Africa and Australia have resulted in decreasing
supplies of fresh water.
 In some regional disputes, such as the Arab-Israeli conflict,
disagreements over water resources (the West Bank and Jordan
River) increase the threat of war.
 This pressure on freshwater sources is bound to intensify as food
crops are increasingly diverted to the production of biofuels,
thereby raising demand for more arable land and freshwater
irrigation.

Origins of GSI
 GSI’s founder, Dr. Carl N. Hodges, began studying

halophytic plants more than 30 years ago to develop
solutions to the world’s most pressing challenges, with
particular emphasis on food and energy production, while
reducing the need for limited freshwater.
 In 1967, he founded the Environmental Research
Laboratory (“ERL”) at the University of Arizona creating a
visible and highly reputable research organization.
 Dr. Hodges directed ERL for the next 25 years, during
which time he led and secured funding for pioneering
research projects such as saltwater shrimp production, highefficiency solar energy systems, controlled environment
agriculture and biospheric systems.

What is an Integrated Seawater System?
 GSI leverage some of the world’s most abundant and

natural resources:
 Seawater
 Desert Coasts
 Sunlight

Integrated Seawater System (cont’d)
 The integrated system has 3 aspects:
 Aquaculture
 Agriculture
 Forestry/Wetlands

Rivers from the Sea
 A canal is cut from the ocean inland to deliver water
resources to GSI’s seawater intake and pumping
system.
 Massive pumps lift large volumes of untreated
seawater into the “front end” aquaculture areas where
shrimp, seaweed and tilapia (a seawater finfish) are
raised.
 More sustainable, controlled approach to managing
aquaculture resources.
 Effluent is channeled to salicornia/mangroves as
fertilizers and does not return to the sea.

Agriculture - Salicornia
 Salicornia is a halophytic (“salt-loving”), oil-bearing
plant that can be readily grown on untreated seawater.
 Other products from salicornia include protein meal,
green tips and biomass (straw) that remains after
harvesting.
 Additionally, the root structures of the plant absorb
between 2 to 3 MTs (“metric tons”) of atmospheric
carbon per hectare per year.

Mangrove Forests
 Mangrove trees are well-known for their massive root
structures and enormous growth rates.
 Within 18 months a mangrove tree can grow up to 6
feet.
 Mangroves are selectively harvested for wood, animal
fodder, and absorb up to 8 MTs of atmospheric carbon
per hectare per year in their root structures.

Wetlands
 Seawater from the mangrove forests flows to constructed

wetlands that are used as a reservoir to balance the water
requirements for aquaculture production and irrigation;
these areas also biologically cleanse the seawater by the
time it returns to the sea.

Eritrean Pilot Project
 In 1999, The Seawater Foundation launched a 1,000
hectare integrated seawater system at Massawa,
Eritrea.
 Eritrea borders Sudan, Ethiopia and the Red Sea.
 Eritrea is the world’s youngest nation and one of the
poorest.
 50-50 joint partnership with the Government of
Eritrea
 In 2003, political instability led to the project’s
closure.

Greening the Deserts
 GSI will transform deserts into wetlands and forests.
 Wetlands are dynamic, complex habitats that increase
biodiversity and biologically clean the water before it
returns to the sea.
 When the Eritrean project began, for example,
ecologists identified 13 species of birds. Three years
later, surveys revealed over 200 species of birds in the
same area.

Reducing the Impact of Global
Warming
 According to the U. S. Department of Energy, in 2007
worldwide carbon emissions will be 8 billion metric
tons (“MTs”) per year.
 Given the configuration of a GSI system, each hectare
of agriculture will permanently absorb, on average,
6.5 MTs of carbon annually.
 Atmospheric carbon absorption slows the rate of
global warming, which then reduces the rates of
glacial melting and sea level rise.

Economic Development
 GSI’s integrated seawater systems will create job
opportunities and generate wealth for all participants.
 The system also creates new food-producing areas at a
time when arable land is declining, both in terms of
amount and quality.
 GSI’s approach also emphasizes the human element,
maximizing not only local employment, but also the
transfer of skills to local employees.

SeaForest BioDiesel™
 The urgent need for SeaForest BioDiesel™ was eloquently

summarized in August 2007 by Jacques Diouf, director general
of the FAO, urging the US and the EU to implement a more
sustainable, renewable approach to biofuel production to avoid
an increase in global food prices for individuals in poor,
developing nations. Further, he stated that developing nations
have a comparative advantage in biofuel production due to
their better suited climates and ample supplies of land and
labor.

Production
 Producing SeaForest BioDiesel™ is a straightforward

process that uses standard commercial plant and
equipment. The first step is to cold-press salicornia seed
to extract its oil, which, on average is 34 percent of its
total mass.

Benefits
 Over 200 million hectares of unproductive coastal areas could

be used for SeaForest BioDiesel™ production.
 The cost of producing SeaForest BioDiesel™ is competitive
compared to other biofuels such as corn and sugar due to cost
sharing within the GSI integrated system.
 Production of SeaForest BioDiesel™ does not compete with
other crops for limited freshwater supplies.
 Production does not compete with food production from
traditional agricultural land or raise food prices.

Benefits (cont’d)
 Use of seawater effluent from aquaculture production
areas minimizes the need for chemical fertilizers,
which reduces production costs and damage to the
environment.
 Implementing seawater agriculture along the desert
coasts will create wealth and employment, especially
in marginalized communities.
 Soil is built by bringing mineral-rich seawater onto
the land, increasing the carbon content of the soil
through plant root structures.

Biotechnology Applications
 GSI’s R&D program is a mix of traditional plant
breeding and cutting edge biotechnology techniques
such as:
 Hybrid cultivators to dramatically enhance product yields.
 Molecular Marker-Assisted Selection
 Gene Knock-Down
 Gene Transfer

Intellectual Property
 Knowledgeable team
 Accumulative years in seawater-farming
 Multiple-country research locations
 Improved plant and animal varieties
 Know-how trade secrets
 Intensive R&D input
 Development of value-added products

Future Implications
 Economic Development
 Energy Security
 Biotechnology and IP
 Environmental Impact
 Sustainable Business Models
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