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What is an Integrated Seawater Farm?
A seawater farm is a farm that uses clean, untreated seawater to raise its crops instead of freshwater. This is a new iteration for agriculture based on the world's ocean water supply.

An integrated farm combines field and orchard crops with animal husbandry. Until the advent of factory farming in the last century, almost all-freshwater agriculture integrated the cultivation of green crops with the breeding and raising of animals. In the case of integrated seawater farming, the animals we raise are shrimp and fish. The green crops are salt-loving edible plants and mangrove trees. This system effectively filters the water it uses, improving habitat quality for native plants and animals.

Our Goals:
Land has already been set aside for the establishment of a new seawater-based community providing homes and jobs for some of the region’s unemployed. Training will be provided to equip workers with the skills necessary to operate downstream industries creating the byproducts of integrated seawater farming. New factories will make edible oil, particleboard, firebricks, modular lumber, fish leather goods, goat cheese, cereals, shrimp and fish specialties, and numerous other products.
We see this as a giant step forward toward creating new wealth in the region, building stable new communities with new industries and rewarding employment. We see this as a major guarantor of future prosperity, job creation and self-sufficiency in the region.
With your help we can make the revival of the Salton Sea a reality.










Introduction

Global Challenges, Local Opportunities
In the twenty-first century, Southern California faces an incredible array of challenges which, if not addressed, will create unnecessary and avoidable risks across the spectrum. Fresh water scarcity, food shortages, arable land depletion, staggering unemployment, population explosion and urban congestion are but a few of these challenges. On the global stage, there are equally grand challenges such as global warming, sea level rise and the production of sustainable biofuels.

H2O Futures will combine Southern California’s abundant resources of desert land, seawater and labor to address many of these national and global challenges through the development and operation of California’s first commercial scale Integrated Seawater Agriculture System (“ISASTM”) along the Salton Sea coastline (the “Salton Sea Farm Project”). The pre-cursor to the Salton Sea Farm Project is a smaller-scale initial phase project (the “ISASTM Launch Project”), which will prove and demonstrate the feasible application of ISASTM technologies at the selected site.
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Conservation Objectives:

1. Environmental and engineering studies related to the restoration of the Salton Sea and the protection of fish and wildlife dependent on the sea.

2. Implementation of conservation measures necessary to protect the fish and wildlife species dependent on the Salton Sea, including adaptive management measurements pursuant to Fish and Game Code Section 2081.7. These conservation measures shall be limited to the Salton Sea and lower Colorado River ecosystems, including the Colorado River Delta.

3. Implementation of the preferred Salton Sea restoration alternative.

4. Administrative, technical, and public outreach costs related to the development and selection of the preferred Salton Sea restoration alternative. Several of these authorized uses apply only in connection with a preferred alternative. Because the Legislature has yet to authorize a preferred alternative, the Program focuses on the uses identified in section 2 above (conservation measures necessary to protect the fish and wildlife species dependent on the Salton Sea). Due to the rapidly changing environment at the Sea and the urgent need to stabilize this habitat, the Program includes activities conducted at the Salton Sea or along its tributaries, and specifically excludes activities on the lower Colorado River or Colorado River delta area.


[Scale Typ 1.0] Salton Sea Farms IDC [ISAS Discovery Center]: 

The ISAS™ Discovery Center Project (6 ha = 15 acres)

Our teams application for the Salton Sea Financial Assistance Program Grant requests for funds in the amount of $1 million (USD) and will fund a quarter of the overall projected budget for the Salton Sea Farms IDC Project as described in the budget breakdown illustration 6.1 and subsequent diagrams. We are currently engaged in alternative fundraising methods with private investors to bridge the gap. Once the project is funded and constructed, this will also provide opportunities for capital contribution. 

ISAS™ is unlike traditional biofuel and food production systems, both of which require significant freshwater resources and arable land. Rather, an ISAS™ is a completely closed loop, fully integrated system that combines untreated seawater with arid, desert lands to facilitate the practice of aquaculture and agriculture, yielding biofuels, food and other products. Simply put, a series of manmade seawater rivers and canals are used for aquaculture operations, the effluent from which is then used as a natural fertilizer for halophyte-based (i.e. naturally salt tolerant plants such as Salicornia and mangroves) agriculture operations. Collectively, these interdependent aquaculture and agriculture operations yield biofuels (liquid and solid), vegetable oil, seafood (shrimp, fish and sea cucumbers) and a host of coproducts including biomass, protein meal, animal feed and salt.

The technologies underlying ISAS™ have been proven to be sustainable for over thirty years in Mexico and are endorsed by leading scientific authorities including Dr. Nina Fedoroff, the former US Secretary of State’s Science & Technology Adviser and President of the American Association for the Advancement of Science. ISAS™ has been demonstrated effectively in the east African nation of Eritrea; and a 50,000ha ISAS™ project to be located 40 km north of El Gouna (the “Red Sea Project”) is presently in the initial stages of development by New Nile Co.

The ISAS™ IDC has an anticipated investment cost of US $1.0 million. Expenditure of these funds will not be a short-term proposition, with all project infrastructure and staff eventually being incorporated into The ISAS Launch project and subsequently Phase I and Phase II of the Salton Sea Farms Project. This initial project will create 50 jobs: 20 direct employment opportunities and 30 indirect employment opportunities.

ISAS™ Discovery Center: The first material and tangible step in the realization of the multiphased project will be the development and operation of the ISAS Discovery Center (“IDC”). The IDC will function as an Outreach, R&D, Education, and Training center to demonstrate, optimize and proliferate ISAS™ technologies, which are based on over fifty years of focused research in the earth sciences, nutrient cycling, and water usage optimization. Operated by local staff, faculty, and students, the IDC will establish a state-of-the-art educational amenity and community asset that demonstrates the operation of the individual production and process components of ISAS™.
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An aerial view of the ISAS™ farm in Eritrea and an indication of what ISAS™ could do for the Salton Sea region.


1.1 A Seed is Planted: 
The Salton Sea’s 21st century challenges are dramatic. A radically different approach to addressing those challenges is required. The IDC represents a tangible and material effort—arguably the first “radical” approach—to introduce an innovative, proven and sustainable agricultural technology that can address the host of real-world issues which confront the Salton Sea such as pollution, habitat conservation, depleting arable land, water scarcity and increasing salinity, and unemployment. The IDC provides a “launch platform” for future large-scale habitat mitigation and commercial scale aquaculture projects, such as NNC’s Red Sea Project, a 50,000ha commercial ISAS™ project presently under development in Egypt.

1.2 IDC Programs: 
The IDC will evolve throughout the course of its operation to address environmental, social and ISAS™ operational needs as they arise. However, at the outset, the IDC will launch and operate three primary programs: 

1. ISAS™ Outreach The ISAS™ Outreach initiative will serve multiple critical functions. It will use the IDC as a demonstration facility for government representatives, investors, lenders, grantors, the press, members of the public and other interested parties to witness firsthand the feasibility and full range of opportunities created through an Integrated Seawater Agriculture System.

2. ISAS™ R&D: The ISAS™ Research & Development initiative will bring together the AUC’s and NNC’s brightest participants to advance the underlying technologies of ISAS™. Specifically, the R&D will focus on three primary areas of study:
a. Aquatic Animals: The identification, assessment and rearing of seawater aquatic species suitable for ISAS™ production in Egypt based upon, amongst other things, nutritional attributes and market value.
b. Halophytes: The identification, assessment and cultivation of halophytic species (i.e. naturally salt tolerant plants) for food, fuel and aesthetic beauty (i.e. seawater landscaping) with a view to (a) enhancing palatability, (b) oil yield and (c) the identification and domestication of halophytes for seawater landscaping.
c. System Optimization: The review, assessment and improvement of the various components of which ISAS™ is comprised to optimize production yields and sustainability.

ISAS™ Training & Education: The ISAS™ Training & Education initiative will provide faculty, students, NNC staff, IDC staff and other interested parties with practical training and education with the specific mandate of proliferating seawater agricultural methods and ISAS™ processes throughout the region.

1.3 IDC Revenue Streams:
Although the IDC capital expenditures will be funded exclusively through grants, donations, and the like, the IDC annual operating expenditures will be funded through a combination of grants/donations as well as IDC generated revenues. The IDC Garden can house both a small café and gift shop, both of which would generate revenue to offset the IDC annual operating expenditures.
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3.1 ISASTM Process:
Nutrient-rich seawater from the Salton Sea is captured and employed in two ways. First, it is brought directly onto the IDC site through a ‘seawater canal’ from a shoreline inlet and, secondly, naturally filtered underground seawater is pumped to the site surface from an on-shore well. The direct, unfiltered seawater is used for aquaculture production. The mechanically and biologically subsurface filtered seawater from seawater wells, designed to specific standards, is used in research and limited production areas (e.g. hatchery phases, etc.). It is the nutrient laden ‘waste’ water from these uses that provides irrigation for the Salicornia plantings. The water is brought to the farm plots from the aquaculture in two seawater rivers located at the higher end of the fields. The fields are then flood irrigated and the resulting drainage water collected in a mangrove-lined ‘drainage river’ that flows to the wetland. Seawater is temporarily retained here, before evaporating, percolating back underground into the seawater wedge, or prior to going to salt crystallization ponds.
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3.2 Proven Technology:
The comprehensive, integrated system is the basis for economic, environmental and social benefits. The whole system is built on non-arable and freshwater starved land, obviating competition with traditional food production. The technologies underlying ISASTM have been proven to be sustainable for over thirty years in Mexico and are endorsed by leading scientific authorities, including Dr. Nina Fedoroff , President of the American Association for the Advancement of Science and former Science & Technology and Advisor to Secretary of State Hillary Clinton. Moreover, the ISASTM technology has been designed and prototyped by Global Seawater, Inc. and The Seawater Foundation on two sites: Seawater Farms Eritrea, in Eritrea, East Africa, on 1,000 ha land on the Red Sea containing all production and processing components (similar to the proposed Salton Sea Project); and in Bahia Kino, Sonora, Mexico, on a 60 ha ISAS™ technologies R&D center.

4.1 Functional Components:
The IDC will effectively be comprised of three key physical locations: the Integrated Seawater Agricultural System (“ISAS”) The ISAS Discovery Garden (“IDC Garden”), and the ISAS Discovery Laboratory (“IDC Lab”).

IDC Garden: As a microcosm of a larger commercial ISAS™ project, the IDC Garden shall be located alongside El Gouna Airport and contain many of the same components, such as: seawater aquaculture; seawater agriculture; freshwater capture, treatment, and reuse; mangrove plantings, wetlands creation, and salt production. These components build a process that maximizes nutrient capture, conveyance and reuse, while providing other direct revenue streams, including carbon credits.
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New Nile Co’s Dr. Rahul Chaturvedi assessing and selecting seeds from “elite lines” of Salicornia

IDC Lab: As a critical, complementary function, the IDC Lab will contain analytical and testing equipment for ‘hard science’ activities such as water quality evaluation, ecosystem and biodiversity research for application and improvements to ISASTM components, carbon analysis of botanical samples, as well as growth analysis and pathology testing of aquaculture species. The IDC Lab will also have a seawater well, providing essential, naturally filtered seawater for development and grow-out of marine organisms, as well as for planting of ornamental halophyte landscaping.

4.2 Sustainable Design:
In the design of the IDC, exceptionally careful analysis is given to the natural features of the site and its context, including among others, topography, hydrology, geology, ecology, climate and social/cultural characteristics. The result of these extensive studies is a design that optimizes all of the key components of an ISASTM project, providing the highest standards of scientific method while meeting or exceeding the ultimate environmental and cultural standards of responsibility.

Closed Loop: The IDC is designed as a closed-loop integrated system utilizing, to the extent practical, available natural resources to maximize energy efficiency, product output and harmony with the existing natural environment. The “closed-loop” nature of ISAS™ ensures that no effluent from the aquaculture operations ever seeps back into the sea without having been biologically filtered, thus preserving the natural coastal habitat. It is this “closed-loop” feature that will eventually enable the establishment and operation of the Salton Sea Farms Project’s commercial scale aquaculture operations whilst preserving the Salton Sea coastline’s natural habitats—something of immeasurable value to the region and Southern California.

Sustainability Guidelines: The principles and tenets of the design exceed those of sustainability; they achieve environmental enhancement. Throughout project planning, design and operation, acute attention will be paid to all aspects of social and environmental responsibility, among the most prominent of which will be: considering nearby surroundings by mitigating noise and sight pollution, local labor and material sourcing, renewable energy usage, net zero or less carbon consumption, water resource optimization, ecological enrichment and life-cycle costing.

Operational Guidelines: As an integrated, living biological and cultural system, the operational and  maintenance aspects of the IDC are crucial to its success. Therefore, it is vital that the various inter-related ‘life-support’ tasks be performed reliably and in a timely manner. The health of each individual component, as well as that of the collective whole, must be constantly attended to and monitored. For example, pumps and water control/conveyance fixtures and equipment must be functional at all times, to assure adequate flow to the aquaculture system and beyond. Irrigation of the Salicornia and mangroves must be done regularly to minimize stress and maximize productivity. Likewise, regular feeding and monitoring of shrimp and fish in the aquaculture production unit must be maintained to prevent stress and possible disease. To assure these activities are understood and supported, and that relevant benchmarks are established and complied with, an operational guidelines document will provide direction and protocols. Along with this, a series of training courses will educate IDC staff (operators and maintenance personnel) about procedures and critical timelines.

5.1 Complementary Nature:
The IDC Garden and Lab activities will be seawater driven and complementary to existing facilities. For example, a dock will provide marine access for a small research / specimen collection vessel; a seawater inlet will bring abundant ambient seawater on to the site for seawater landscaping; and an on-shore seawater well will provide naturally filtered seawater for high quality seawater demand activities such as post-larval shrimp cultivation and breeding operations.

5.2 IDC Lab:
The IDC laboratory includes state-of-the-art equipment, such as high powered microscopes (with digital photo capability), various analyzers, a high temperature ceramic oven, freeze dryers, wet tables, aquaria and experimental flumes, chemical hoods, chromatography instruments and safety equipment. Upgrades to the facility will include construction of work benches, necropsy tables, provision of infrastructure (purified fresh water, seawater, gas, pressurized air, special mechanical / plumbing filters) and high performance drains. It is anticipated that the facility will also have electrical and telecommunications renovations addressing issues such as lighting, computer internet access and security features. This state-of-the-art facility will provide educational and professional-level employment opportunities.

5.3 IDC Garden:
The proposed site of the IDC Garden will be an undeveloped area adjacent to the Sea. Of critical importance is the fact that the selected site can be unfit for residential or commercial real estate--the IDC presents a unique opportunity to develop a productive and aesthetically beautiful facility in otherwise desolate and unproductive areas.
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IDC concept plan.

Aquaculture: The aquaculture system will contain an indoor hatchery for breeding and raising of post larval shrimp, and algae research/grow-out. Outdoors, a greenhouse as well as tanks and/or ponds will be built for raising larger shrimp and fish. Both indoor and outdoor facilities will be equipped with research capabilities and monitoring hardware/software for projects such as feeding trials, environmental stress evaluations, oxygenation regime analysis, etc.

Halophyte Production: In addition to research and development of ornamental halophytes for seawater landscaping, commercial agronomic crop research will be a primary focus. A halophytic terrestrial agronomic crop, Salicornia bigelovii is the center piece of the ISAS™ commercial activity. This versatile plant yields high grade vegetable oil, protein meal and large quantities of biomass. At the IDC Garden, productivity and palatability optimization trials (i.e. to enhance oil yield and taste) will be conducted in plots that are carefully managed and documented. A well-equipped research greenhouse will augment growing fields and provide essential environmental control capability.

Seawater Forests:
The entire IDC Garden will be planted with halophytic plats (i.e. seawater landscaping). Foremost within this plant palette are mangrove trees, primarily Avicennia marina and various shrubs and groundcovers. In addition to reforestation of areas of Avicennia that may have been depleted, new ‘formal’ plantations and wetland plantings will be created, and both the seawater supply and drainage canals will be lined with them. Forestry management of these ‘seawater forest’ plantations will follow proven proprietary practices such as defined plant spacing and selective thinning.
After 1 to 2 years (and approximately equally thereafter) plantings are harvested, producing leaf product for feedstock and wood product for market sales of hand-made mangrove wood crafts. This management regime allows maximum use of energy (penetration of sunlight) to all productive levels of the forest. Lastly, in addition to providing carbon off -set credits, these forests will serve as habitat for piculture. From this, wax will be harvested for use in fire logs and other products, and the honey produced can be sold at market.

Wetlands:
At the lowest reaches of the IDC Garden, a wetland will collect runoff from the Salicornia field trials above, via a seawater drainage river. This ecological ‘sink’ will provide enriched habitat, productive ecology (including cage culture) and biological / mechanical filtration of seawater prior to its natural return to the seawater wedge below. The wetland and mangrove forests will be vital sources of research on ecological mechanics, including carbon sequestration and habitat dynamics. As referenced above, in this closed-loop system, seawater from the IDC Garden will either evaporate, be directed to salt crystallization ponds or percolate – none will flow directly back to the sea.

Salt Production: 
The last stage of the IDC Garden sequence contains salt crystallization ponds. As the seawater from the wetlands becomes shallow towards the shore, an evaporation pond will crystallize salt. This high quality, iodized salt will be the basis of a salt micro-industry for the region.

Service / Support: 
Ancillary services and support functions will occur at appropriate locations throughout the IDC Garden. These will include elements such as: a dock for mooring a small ‘Zodiac’ type boat to be used for marine biodiversity research and collection of wild mangrove seed, maintenance, and the like; an on-site freshwater effluent capture, treatment and reuse facility; recreational amenities including picnic benches, shade structures, bird blinds, an amphitheater for lectures and arts events, and a boardwalk through the wetlands; and educational features including self-guided and docent-led tours, ecology programs and school research field trips.

5.4 IDC Staff:
The intent is to transfer knowledge in a systematic, methodical and comprehensive manner so that eventually the IDC may be operated wholly locally, thus minimizing costs and maximizing local educational and employment potential for the facility. The IDC staff is envisaged to be comprised of the following key personnel:

IDC Garden General Manager: Responsibilities will include management of the structural ‘public’ and ‘pseudo-public’ facilities such as the visitor center (i.e. cafe, gift shop, public restrooms, cool towers, etc.) in addition to the management of the public outdoor spaces (e.g. plazas), overall supply side infrastructure, pathways, landscape maintenance and so forth. The General Manager will also be responsible for liaising with the El Gouna management company, guest relations, tour coordination, marketing and leasing of research plots to perspective visiting scientists, procurement, etc. The General Manager will have three assistants, locally hired: one executive administrative and two ‘field’ personnel.

IDC Garden Aquaculture Manager: Responsibilities will include start-up / management of aquaculture activities, breeding, Quality Assessment / Quality Control, etc. The Aquaculture Manager will have three locally hired assistants: one executive administrative and two ‘field’ personnel. 

IDC Garden Agriculture Manager: Responsibilities will include start-up / management of agriculture activities, breeding, Quality Assessment / Quality Control, etc. The Agriculture Manager will have three locally hired assistants: one executive administrative and two ‘field’ personnel.

IDC Lab Manager: Responsibilities would include start-up / management of laboratory activities, Quality Assessment / Quality Control, physical asset management, etc. The IDC Lab Manager will have three locally hired assistants: one executive administrative, one lab assistant and one maintenance person.
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6.2 The ISAS™ Discovery Center Project (6 ha = 15 acres):
The ISAS™ IDC has an anticipated investment cost of US $1.0 Million As explained above, the expenditure of these funds will not be a short term proposition, with all project infrastructure and staff eventually being incorporated into The ISAS Launch project and eventually Phase I and Phase II of the Salton Sea Farms Project. This project will create 50 jobs. 20 direct employment opportunities and 30 indirect employment opportunities.


6.0 Salton Sea Farms Laboratory Implementation Schedule:
The below chart summarizes the implementation schedule associated with the development of the Salton Sea Farms Laboratory. 
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Horizontal axis: months subsequent to the beginning of the activity

7.2 Salton Sea Farms Garden & Everhart Path Implementation Schedule:
The below chart summarizes the implementation schedule associated with the development of the Salton Sea Farms Project.
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Horizontal axis: months subsequent to the beginning of the activity


[Scale Typ 2.0] Salton Sea Farms Launch Project:

6.2 The ISAS™ Launch Project (200 ha = 500acres):
The ISAS™ Launch Project has an anticipated investment cost of US $10.0 Million. As explained above, the expenditure of these funds will not be a short term proposition, with all project infrastructure and staff eventually being incorporated into Phase I of the Red Sea Project. This project could create 200 direct employment and 300 indirect employment opportunities.

The ISAS Launch Project—and ultimately Phases I and II of the Salton Sea Farms Project—is planned and designed to have a coordinated array of synergistic production and processing components. These multiple units are developed in a phased approach, with each designed to be scalable as operations expand.

Understanding ISAS:  ISASTM is unlike traditional biofuel (which can displace food products) and food production systems that utilize freshwater and arable land.	 Rather, an ISASTM is a completely closed loop, fully integrated system that combines untreated seawater with arid, desert lands to facilitate the practice of aquaculture and agriculture, yielding biofuels, food and other products. Simply put, a series of manmade seawater canals are used for aquaculture operations, the effluent from which is then used as a natural fertilizer for halophyte-based (i.e. naturally salt tolerant plants such as Salicornia and mangroves) agriculture operations. 

Collectively, these interdependent aquaculture and agriculture operations yield biofuels (liquid and solid), vegetable oil, seafood (shrimp, fish and sea cucumbers) and a host of co-products including biomass, protein meal, animal feed and salt.

The technologies underlying ISASTM have been proven to be sustainable for over thirty years in Mexico and are supported by leading scientific authorities including Dr. Nina Fedoroff, President of the American Association for the Advancement of Science (former US Secretary of State’s Science & Technology Adviser) and Dr. Mohamed El Raey, one of Egypt’s most renowned environmental physicists. Moreover, ISASTM has been demonstrated effectively in the east African nation of Eritrea.
Benefits to Salton Sea: The benefits which the Salton Sea Project will bring to the region are plentiful. Amongst other things, the Project will lead to:
· Employment creation
· Industry diversification 
· Increased exports 
· Increased food security 
· Reduced water scarcity

Socio-Economic Benefits:
· Biofuels production 
· Productive desert land utilization 
· Environmental enhancement 
· Increased investment
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Salton Sea Project Aerial View
3.1 Purpose & Functionality:
The ISASTM Launch Project presents an initial, near-term, tangible and material action to introduce an innovative, proven and sustainable agricultural technology. The resultant benefits effectively address the host of real-world issues which confront the Salton Sea region at large; issues such as depleting arable land, food security, water scarcity and unemployment. It therefore becomes a crucial “launch platform” from which future commercial-scale ISASTM projects will spawn.

The ISASTM Launch Project will be a fully integrated initial scale ISASTM project, inclusive of all ISASTM components, established and operated with the primary intent of proving and demonstrating the feasible application of ISASTM technology at the Site. Proposed location and configuration of the ISASTM Launch Project takes strategic advantage of several key, existing site features

• Utilizes water from the Sea to sustain its aquacultural system while effectively filtering that water • Enables use of naturally occurring minimal slopes and beneficial soils; • gives a desirable extent of elevations from sea level to +30 meters (the full range to be encountered in the future Phase I)
• Allows for orderly, sequential future expansion for scale-up, thereby being relatively economical.


3.2 Benefits:
There are a range of benefits associated with the establishment of the ISASTM Launch Project which may be summarized as follows:

1. Proof of applicability of ISASTM technology at the Site-
The ISASTM Launch Project achieves this objective and will encourage investors to proceed with an investment in Phase I of the Salton Sea Project and the requisite land allocation for Phase I.

2. Proof of design concept for the Salton Sea Project-
The ISASTM Launch Project is designed as a “miniature” or “compact” version of Phase I of the Salton Sea Project. The purpose is to prove the design concept at this location (as it has been proven in other locations) and substantiate the design rationale to satisfy all concerned parties that the Salton Sea Project’s design is both functional and environmentally sound.

3. Employment creation-
The vast majority of staff for the ISASTM Launch Project will be locally sourced from the cities of Indio and Imperial Valley. This means increased employment opportunities, both direct and indirect, for the local residents.

4. Development of a grass roots support campaign with the local communities to support the Salton Sea Project-
As a commercial scale agro-industrial project, the Salton Sea Project will be subject to public review and must receive formal endorsement, failing which the project will face great difficulty in proceeding. The ISASTM Launch Project will enable the local communities to witness first-hand the great potential socio-economic benefits that an ISASTM project will bring, thus minimizing future risk associated with endorsement procedures.

5. Training and development for existing and new staff-
The ISASTM Launch Project will provide much-need opportunities to train and develop local staff in the myriad of activities associated with an ISASTM project. This initial “seed” workforce will constitute the future trainers, managers and developers of the vast workforce required for the Salton Sea Project.

6. Field trials for aquatic species and halophytic varieties-
The ISASTM Launch Project will be an invaluable testing facility for the range of species that will comprise the aquaculture and agriculture of the larger Salton Sea Project, thus ensuring maximized production potential immediately upon commissioning of Phase I.

7. Systems testing and refinement of technical features of the Salton Sea Farms Project-
An ISASTM project is a fully integrated, complex “living” structure—a replicated eco-system. As such, the Salton Sea Farms Project will have a wide array of infrastructure components, all of which will be required to work in harmony with one another to ensure optimized production levels. The ISASTM Launch Project will provide the requisite opportunity to optimize the various technical aspects of the project, thus minimizing operational risk to Phase I of the Salton Sea Farms Project.
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Aerial photograph of The Seawater Foundation’s 1000 ha ISAS™ project in Eritrea


The components are summarized as follows:

1. Seawater Rivers and Canals The water delivery system includes untreated intake seawater distribution to aquaculture and agriculture product components, and drainage to the productive wetlands. Large grow-out ponds provide capacity for cultivation of shrimp and finfish. Nutrient-rich effluent from these ponds is supplied to the Agricultural fields at a higher elevation. See plan below.

2. Aquaculture Ponds Large grow-out ponds provide capacity for cultivation of shrimp and finfish. Nutrient-rich effluent from these ponds is supplied to the Agricultural fields at a higher elevation. See plan below.

3. Agriculture Fields Prototypical, pre-commercial scale planting of the primary terrestrial agronomic halophyte, Salicornia bigelovii, occurs at the higher elevations of the Site where preliminary studies indicate requisite sandy, well-draining soils. See plan below. In addition some Atriplex and Panicum turgidum will be grown in case the market demand for pure fodder crops is very strong.

4. Productive Wetlands At the lower reaches of the Site, ecologically productive wetlands receive the nutrient- rich drainage from the Salicornia fields, and serve as a biological / mechanical filter for the seawater prior to seeping back to the underlying seawater wedge. See plan below.

5. Salt Production Adjacent to the Productive Wetlands, a large tract of level, shallow land creates ideal evaporation beds for production of artemia and crystallization of salt. See plan below.

6. Service and Support Throughout the Site, but primarily at the ISASTM Launch Project entry and near the seawater river inlet, several facilities, roadways, and functions occur to accommodate product processing activities, technicians, staff and visitors. Elements will contain such programmatic features as: industrial, commercial, retail, medical, educational, residential, and religious components. This will also include facilities for capture, treatment and reuse of freshwater and power generation. See plans below.

7. Community / Open Space The Site will contain open space and community amenities such as trails, lush landscaped pathways and recreational features such as small sports fields.

8. Freshwater Lens Freshwater lenses are a desirable ‘bonus’ feature of seawater seepage. This phenomenon occurs because of the physical differences between saline and freshwater; fresh water is less dense and therefore floats on seawater. When in the soil at field capacity, seawater serves as a ‘basin’ preventing percolation of freshwater that rests above. When designed and managed correctly, freshwater sources, such as storm run-off, may be directed to accumulate in ponds that overlay seawater saturated soils, creating stores of otherwise unavailable freshwater.

Key planning and design features include:

• Production Units: Units will include aquaculture ponds, Salicornia plantations (a highly desirable vegetable oil / biofuels feedstock), mangrove forests, productive ecological wetlands 
and salt crystallization beds.

• Processing Facilities: Units will be required for the processing, packaging and distribution of the ISASTM project’s primary products of liquid and solid biofuels, seafood and ancillary co-products of animal feed, protein meal, fertilizer, industrial salt and building materials.

• Project Planning & Design: This includes a consolidated, tuned system of all production and processing elements, as well as social and ecological characteristics, such as: infrastructure, service and support functions, and environmental initiatives. For further details about these integrated design features, see Section 5.5.




5.2 Production Units

As a fully integrated ISASTM, the ISASTM Launch Project will have all of the production units of the larger envisaged Phase I of the Salton Sea Farms Project, namely:

Aquaculture 
Aquaculture ponds are situated in two ‘banks’; one on each side of the seawater canal. These unlined, natural earthen ponds will be comprised of extensive shrimp cultivation, fin fish, sea cucumbers, other indigenous aquatic animal cultivation and macro-algae. Each of the ponds, surrounded by berms, will have vehicle access on all sides to accommodate feeding, harvesting and maintenance. Although independent of one another, the ponds in each bank will be supplied by a common water source and will empty into a common drain. Control of this water flow will be by means of gates and weirs which contain sensors for monitoring and documentation of water level, flow rate and operational times. Nutrient-rich drainage water from the ponds will be collected and delivered to subsequently higher elevations to supply the middle and upper level agriculture fields that are planted with Salicornia.

Agriculture 
The primary halophytic (salt-tolerant) terrestrial agronomic crop, Salicornia bigelovii is the center piece of the commercial seawater agriculture activity. This plant, capable of withstanding high levels of salt, is remarkable on several accounts. As a feed crop, it is highly nutritious and a delicious product for human consumption. The seed may be dried and used as a source of flour. 

The residual biomass of the crop may be dried and used as a feed source component for animals, including the shrimp and fin fish. This biomass may also be compressed and used to make fire logs or building materials such as particle board or straw bales for highly insulated building construction. It may also be pyrolysed, and the pyrolysis oil used for electricity generation, or for further processing to make biodiesel and biojet fuel. Additionally, planting it builds soil to which it adds carbon while removing atmospheric carbon. Finally, the highest value Salicornia component (per ton of product) is the oil derived from crushing the seed. This oil may be used as a high grade vegetable oil or a high quality biofuel feedstock. Initially the majority of the seed will be dried and carefully stored in anticipation of planting the 10,000 hectares of Salton Sea Project Salicornia meadows.

These plantations sit on the upper portions of the Site, where soils are more porous. This land, being essentially level, will be prepared with minimal plowing and grading to achieve desired runoff characteristics. This allows irrigation by flooding, the least expensive and most controllable method of watering the crop. The fields are supplied with nutrient-rich seawater effluent from the aquaculture production units. The supply water is provided through a series of secondary canals that come off the main supply river and are controlled by means of gates and weirs. At the downhill end of the fields, this drainage water is collected in common drainage canals and delivered to the mangroves and wetlands 

While the prime focus in terms of field crops will be on the growth of Salicornia, there will also be some production of both Atriplex and Panicum turgidum. These crops would be particularly suitable if the release of fresh water for fodder crops becomes a major priority for Southern California and the Salton Sea Project. 

Mangroves: The entire ISAS™ Launch Project Site is thought of as an ecologically productive plantation. As such, every possible interface edge where land and seawater meet will be planted with halophytic landscape. Within this plant palette are mangrove trees expected to occupy (along with the wetlands) 42 ha. These trees are vital to providing healthy habitat, both marine and terrestrial. They clean  water and air, are a fast-growing renewable source of wood, provide leaves that serve as a feedstock source, and effectively capture atmospheric carbon. The primary species to be grown will be Avicennia marina. In addition to reforestation of areas of Avicennia that have been depleted, new ‘formal’ plantations will be created, existing wetland plantings will be enhanced, and virtually all seawater rivers and canals will be lined with them. Management of these ‘seawater forest’ plantations will follow proven practices of selective thinning, producing leaf product for feedstock and wood product for market sales of hand-made mangrove wood crafts. Such a management regime allows maximum use of energy (penetration of sunlight) down into all productive levels of the forest. Lastly, in addition to providing carbon off -set credits, these forests will serve as habitat for apiculture. From this, wax will be harvested for use in fire logs and other products, and the honey produced will be sold at market. A further role of the mangroves planed on the ISAS™ Launch Project Site will be the provision of seeds for planting on the later Salton Sea Project Site. In order to have sufficient seeds for the timely planting of that Site, the mangrove activity on the 200 hectare Site will be supplemented by the reforesting of former forests of Avicennia Marina which have become depleted. As biomass per se is not a key commercial driver for such planting, a planting pattern 10 times less dense would be used, thus providing 1700 hectares of reforestation. Such reforestation could be on parts of the coast line of the Salton Sea Project Site or elsewhere along the Salton Sea coast.

Wetlands: At the lowest reaches of the Site, two connected wetlands will collect runoff from production activities above. These ecological ‘sinks’ will provide enriched habitat and biological / mechanical filtration. Water entering the wetlands from the agricultural (and possibly rarely from aquacultural) drainage system above will create a reservoir from which the seawater will percolate down to the underlying seawater wedge. The volume of seawater running through the system and into the wetlands is carefully balanced with that leaving the wetlands through percolation, evaporation, evapotranspiration and constructed filtration in order to maintain crucial water levels. The productive habitat of the wetlands will provide lush vegetation that serves as abundant nesting for hundreds of bird species, sequesters atmospheric carbon and enables micro-climate cooling. The seawater in the deeper portions of the wetlands may contain many fish species as well as cage culture. Through this closed-loop system, no water from the project’s production units will flow directly back to the sea, unfiltered.

Salt Production:  The last stage of the production sequence contains salt crystallization ponds. As the seawater from the wetlands becomes shallow towards the shore, about 8 ha of managed ponds will allow for ample evaporation and salt production. This high quality salt will be the basis of a salt industry for the ultimate Salton Sea Project.

5.3 Processing Units:
The processing units for the ISAS™ Launch Project (seafood processing, biomass processing and salt processing) will largely be modeled upon those of Phase I of the Salton Sea Project. The emphasis with the seafood processing facility will be on the achievement of the highest industry standards in terms of quality and hygiene. The biomass conversion processes will provide the initial processing of all the biomass production, in order to be able to sell salicornia oil, salicornia meal, animal fodder, and charcoal. Where limited production of an initial product / feedstock renders the development a commensurate second stage product processing facility economically unfeasible, that particular feedstock will be sold “as is” to third party processing facilities pending the development of the Salton Sea Project. In parallel with the ISAS™ Launch Project, a pathway to a bio-refinery will be developed, which may be piloted as part of the ISAS™ Launch Project subject to economic feasibility and potential scalability.

5.4 Infrastructure:
The infrastructure components of the ISAS™ Launch Project will be largely modeled upon and driven by those of the future Phase I and II of the Salton Sea Project. Where limited demand by the ISAS™ Launch Project for a particular resource (e.g. electricity) renders the development of the commensurate infrastructure component economically unfeasible, that particular resource will be sourced from third party suppliers (until the development of Phase I of the Salton Sea Project).

5.4.1 Power Production:
The most energy intensive activity of both the ISAS™ Launch Project and the Salton Sea Project is the virtually continuous operation of the numerous seawater pumps located throughout the system. In compliance with the sustainable tenets of these projects, the ISAS™ Launch Project will employ diversified power production technologies including wind generation and solar photovoltaics, direct energy from the bio-refinery and regenerative hydroelectric power. However, for this initial scale project, the primary power supply source is expected to be from adjacent existing infrastructure on-site and from electrical generation units.

5.4.2 Service/Support:
Ancillary services and support functions will take place throughout the ISAS™ Launch Project Site on property totaling 6 ha. Buildings will contain such immediate programmatic functions as industrial, mechanical, and perhaps some administrative components. The Site will also include: roads; fresh water collection, treatment and storage.

5.4.3 Information Technology:
The Site will contain basic communications infrastructure to assure continued monitoring and management of all production, processing and infrastructure components of the ISAS™ Launch Project (e.g. monitoring of soil and water salinity and temperature, water flow rates, power production and consumption, etc.).

5.5 Project Planning & Design:
As an initial subset of the larger Phase I and II of the Salton Sea Project, all components of the ISAS™ Launch Project are planned and designed to expand seamlessly. Major planning and design elements of both these projects are: sustainability guidelines; operational guidelines; seawater system architecture; effluent production and use; and fresh water collection, treatment and re-use strategies. In general terms, as planned, the ISAS™ Launch Project will construct a seawater canal needed to bring seawater on to the Site. This seawater canal will eventually be part of a much wider river for Phase I of the Salton Sea Project and will connect the sea with the aquaculture ponds and, ultimately, the Salicornia meadows and mangrove forests. For detailed planning and design information, please see the attachments section of this application.

6.1 Overview:
The story of ISAS™ at Salton Sea begins with the 200 hectares ISAS™ Launch Project and the execution of the Feasibility Study for Phase I of the Salton Sea Farms Project (of which the ISAS™ Launch Project is an integral part). The ISAS™ Launch Project, which is a compact version of the Salton Sea Farms Project, will effectively demonstrate the operational feasibility of the ISAS™ concept at the Site. In addition, the ISAS™ Launch Project will enable the project participants, government agencies and various academic groups to develop significant data and information, while providing an excellent research platform which will allow for the accelerated development of Phase I of the Salton Sea Farms Project.
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6.2 The ISAS™ Launch Project (200 ha = 500acres):
The ISAS™ Launch Project has an anticipated investment cost of US $10.0 million. As explained above, the expenditure of these funds will not be a short term proposition, with all project infrastructure and staff eventually being incorporated into Phase I of the Salton Sea Project. This project could create 200 direct employment and 300 indirect employment opportunities.
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7.1 Overview:
The following chart provides a broad overview of the implementation schedule for the ISAS™ Launch Project. For an in depth and detailed review of the project implementation schedule detailing the activities associated with each development stage, please see Appendix H – Project Implementation Schedule.

7.2 The ISAS™ Launch Project Schedule:
The ISAS™ Launch Project will be developed on an accelerated schedule. Assuming a timely allocation of the 200 hectares required for the establishment of the ISAS™ Launch Project, the engineering, procurement and construction will commence in early Q3 2011, with ISAS™ operations to commence in late Q4 2011 to ensure completion of requisite infrastructure, in time for the 2011 / 2012 planting season.
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[Scale Typ 3.0] Salton Sea Farms Phase 1 + Phase 2:
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The above concept plan illustrates the location of the various components throughout the Site
8.0 project partners
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8.1 The Seawater Foundation:
Founded in 1977 as a nonprofit organization in an attempt to alleviate some of the world’s most complex ecological problems through a unique approach which draws seawater inland, irrigating otherwise barren coastal desert regions and turning them green. The Seawater Foundation has spent several decades in research and basic implementation of seawater agriculture and aquaculture technologies and the development of ISAS™.  It continues to pursue new research along the same fronts, and to use seawater to plant forests of mangroves and other appropriate halophytes for carbon sequestration. It has always been the belief of the Seawater Foundation and its supporters that for environmental efforts to make a difference, they must also be economic successes. And for business to flourish in the 21st century, they must take planetary environmental enhancement as part of their “bottom line”.
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8.2 H20 Futures
With decades of experience, H2O Futures revolutionizes water availability. Our unique design approach and our proprietary methods leverage systems that have sustained ecologies on Earth for 3.5 billion years. They capture and clean existing wastewater, storm water, and/or seawater for reuse. Thus, land – whether urban or rural – becomes greener, more robust and more profitable.

Edwin F. Daugherty, Licensed Architect, Registered Landscape Architect
Mr. Daugherty is President and CEO of H2O FUTURES, an international design consulting firm.  He has over 30 years of professional experience in environmental planning and design, His particular expertise is applied seawater-related landscape technologies and natural, on-site waste water treatment systems.  Mr. Daugherty serves as a lecturer in design and landscape architecture and has been a featured speaker at symposia and technical conferences. 
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8.3 Urban Reality Design Studio
[bookmark: _GoBack]Nathan George White, CEO
Over the past 10 years Nathan has working in the multi-family residential design market. Most recently he has completed his masters in Real Estate Development with Woodbury University. This deep knowledge of building design coupled with 5 years of construction will make him a valuable member of our design/build team. 
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The IDC budget is a function of two expenditures: the capital expenditures required to establish the IDC and the
operating expenditures required to maintain and operate the facilities once established. A summary of the budgets is
provided here below.

IDC Garden 1,852,262 560,616
IDC Lab 739,509 267,168
Everhart Path 284,419 45,490
Total 2,876,190 873,274

6.1 Anticipated Capital Expenditures (CAPEX)
Each individual component of the IDC (i.e. the IDC Garden, the IDC Lab and the Everhart Path) has a distinct and

separate CAPEX budget associated with it. The respective CAPEX budget for each IDC component is summarized here
below, and the detailed CAPEX budget is included as Appendix B IDC Capital Expenditures.

IDC Garden Summary CAPEX Budget

Item No Item Unit Quantity U Total Cost
($ US) ($ US)

1; Demo / Clearing m2 55,000 0.35 19,250

2. Grading / Drainage m2 41,750 0.7 38,500

3. Infrastructure Allow. Allow. 25,000 25,000

4. Facilities m2 2,300 350 805,000

5. Furnishings, Fixtures & Allow. Allow. Allow. 100,000

Equipment (FFE)

6. Site Development m2 57,250 75 429,375

7. Seed m2 Allow. 15,000 15,000

8. Permits Allow. Allow. 2,500 2,500

9. Subtotal 1,434,625

10. Design & Engineering 10% of 805,000 80,500

11 General Conditions 5% of 1,434,625 71,731

12. GC Overhead & Fee 49 of 1,434,625 50,212

13. NNC / TSF / Fiscal Agent Management Fee  10% of 1,434,625 143,463

14. Contingency 5% of 1,434,625 71,731

15. Total 1,852,262
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IDC Lab Summary CAPEX Budget

Item No

QNG WM

10.
11.
12.
13.
14.

15.

Item Unit
Demo / Clearing m2
Grading / Drainage m2
Infrastructure Allow.
Facilities m2
Furnishings, Fixtures & Equipment (FFE) Allow.
Site Development m2
Seed m2
Permits Allow.
Subtotal

Design & Engineering

General Conditions

GC Overhead & Fee

NNC / TSF / Fiscal Agent Management Fee
Contingency

Total

Quantity Unit Cost

($ US)
250 5
250 10
Allow. 10,000
200 350
Allow. 500,000
250 7.5
Allow. Allow.
Allow. Allow.2,500
10% of 70,000

5% of 593,125
49% of 593,125
10% of 593,125
5% of 593,125

Total Cost
($ US)
1,250
2,500
10,000
70,000
500,000
1,875
5,000
2,500

593,125

7,000
29,656
20,756
59,313
29,656

739,509
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Everhart Path Summary CAPEX Budget

Item No | ltem Unit Quantity Unit Cost Total Cost
($ US) ($ US)
1. Demo / Clearing m2 17,500 0.5 8,750
2. Grading / Drainage m2 17,500 2 35,000
3. Infrastructure Allow. Allow. 40,000 40,000
4. Facilities Allow. Allow. 50,000 50,000
5. Furnishings, Fixtures & Equipment (FFE) Allow. Allow. 25,000 25,000
6. Site Development m2 17,500 3 52,500
7. Seed m2 Allow. 10,000 10,000
8. Permits Allow. Allow. 50,000 5,000
9. Subtotal 226,250
10. Design / Engineering 10% of 50,000 5,000
11. General Conditions 5% of 226,250 11,313
12. GC Overhead & Fee 49% of 226,250 7,919
13. NNC / TSF / Fiscal Agent Management Fee 10% of 226,250 22,625
14. Contingency 5% of 226,250 11,313
1Ss Total 284,419

6.2 Anticipated Operating Expenditures (OPEX)

Each individual component of the IDC (i.e. the IDC Garden, the IDC Lab and the Everhart Path) has a distinct and
separate OPEX budget associated with it. The respective OPEX budget for each IDC component is summarized here
below, and the detailed OPEX budget is included as Appendix C IDC Operating Expenditures.

IDC Garden Summary OPEX Budget

Item No | Item Quantity | Total Salary Total Indirect | Total Expenses
($ US/month) Expenses ($ US/year)
($ US/month)

2 Expatriate Manager 2 15,000 11,250 315,000

2: Local Engineers, Administrators, 2 2,880 1,440 51,840
Accountants

3. Local Skilled 4 4,320 1,296 67,392
4. Local Semi-Skilled 4 2,880 864 44,928
5. Subtotal 12 25,080 14,850 479,160
6. General & Administrative Expenses 17% of 479,160 81,456

7. Total 560,616
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IDC Lab Summary OPEX Budget

Item No Item Quantity | Total Salary Total Indirect | Total Expenses
($ US/month) Expenses ($ US/year)
($ US/month)

1. Expatriate Manager 1 7,500 5,650 157,500
Local Engineers, Administrators, 1 1,440 720 25,920
Accountants

3. Local Skilled 2 2,160 648 33,696
Local Semi Skilled 1 720 216 11,232

5, Subtotal 5 11,820 7,209 228,348

6. General & Administrative Expenses 17% of 228,348 38,820

Zi Total 267,168

Everhart Path Summary OPEX Budget

Item No | Item Quantity | Total Salary Total Indirect Total Expenses
($ US/month) Expenses ($ US/year)
($ US/month)
1. Local Manager 1 2,160 1,080 38,880
2. Subtotal 1 2,160 1,080 38,880
3. General & Administrative Expenses 17% of 38,880 6,610
4. Total 45,490

6.3 Anticipated Operating Receipts

Although the IDC functions primarily as an R&D facility, it will also engage in light revenue generating activities to
offset some of its operating expenditures. These activities will be coordinated closely with the El Gouna management
company to ensure compliance with its commercial regulations. Revenue may be generated from an IDC Garden

gift shop and café and donations from users of the Everhart Path. Please see Appendix D IDC Operating Receipts for
further details in this regard.




image11.emf

image12.emf

image13.emf

image14.emf

image15.jpeg




image16.jpeg
1. Construction 1,810,190
2 River Works 720,000
3 Facilities 550,000
4. Infrastructure 775,000
5 Equipment 779,060
6 Start-Up Costs 769,750
7 Total 5,404,000




image17.jpeg
Item No Item Total Cost ($US)

1= Personnel Administration 518,000
2 Personnel Operation 1,262,000
3. Subtotal Personnel 1,780,000
4 Operating Feedstock 567,000
5 Operating Processing 150,000
6 Operating Utilities 462,300
7. Operating Leases 633,900
8 Operating Contract Labor 231,800
9 Operating Other 276,000
10. Operating Community Outreach Program 120,000
11 Operating HR Policies 25,000
12. Operating Staff Training 100,000
13. Subtotal Operating 2,566,000
14. Corporate Charges EAI 125,000
15. Corporate Charges TSF 125,000
16. Subtotal Corporate Charges 250,000
17. Total 4,596,000

Sales income from the first year's production is projected to be $0.8 million. This would help reduce the net
investment required, though the amount is uncertain and cash funding would be required in the short term.
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