RING GARDEN
Agriculture is the largest user of fresh water in California. The Ring Garden project tries to solve this issue by creating a highly efficient ecosystem that consists of a Desalination Plant, a Rotating Aeroponics Farm and an Algae Bio-Reactor. It harvests sea water, CO2 and the sun’s energy to create food, bio mass and fresh water.
How it works
Desalination Plant:
The seawater enters the plant through special screens that protect fish and local wildlife, then it is pretreated to remove remaining particles. The reverse osmosis process usese a high pressure pump to pressurize sea water above the osmotic pressure. The seawater is then pumped across a semi premeable membrane. Typically about 20 to 30% of the water will pass through the membrane.
The purified water that has passed through the membrane is now called permeate or product water. The water on the seawater side of the membrane gets higher in concentrations of salinity as it flows across the membrane. This water is now called brine water. 
The brine water retains some of the pressure initially applied on the membrane, and as this water gets out of the reverse osmosis process it turns a turbine generator that recovers part of the energy needed initially to pump the water.
60% of the water produced is used by the plants in the rotating farm. The remaining 30% is sent to the grid. The brine water is fed through the bio reactor to produce cultures of Spirulina which when mature are sent to an offsite plant to produce bio mass.
The biggest energy consumer is the main pump that pumps the water through the membrane. The energy required to to produce 1 gallon of fresh water is 0.0328 Kwh.
The outside photovoltaic rooftop provides 440 Mwh/year and can sustain a production of about 36500 gallons of fresh water per day. The rotating aeroponics farm needs 24000 gallons/day. The rest of the fresh water is returned to the grid.
Aeroponics rotating farm:
Aeroponics is the process of growing plants in an air or mist environment without the use of soil or an aggregate medium. The basic principle of aeroponic growing is to grow plants suspended in a closed or semi-closed environment by spraying the plant's dangling roots and lower stem with an atomized or sprayed, nutrient-rich water solution.
The main elements that a plant needs to grow are on site and they don't need to be transported – water, sun, nutrients and CO2.
The desalination plant provides fresh water and nutrients filtered from the sea water. On a footprint of about 1000 sqm the farm can produce vegetables that would otherwise take 2.6 Ha of land and 340 million gallons of fresh water per year. The Ring Garden consumes only 9 million gallons of water per year. It basically saves 331 million gallons that would simply evaporate – water that can be redirected to 2300 households. 
The aeroponics system uses 98% less water then conventional farming and yields on average 30% more crops. With a combined surface of 2 Ha, the aeroponics farm can produce the amount of vegetables that would take 2.6 Ha on a regular farm. Also, aeroponic farming doesn't use any pesticides and fertilizers.
The farm rotates simillar to the Ferris Wheel on the Pier, and each “spoke” of the wheel rotates the plants so that each one of them can get the apropriate amount of sunlight. The plant supports have a swivel mechanism that uses gravity to keep the plants always facing upward. When the spoke is in the vertical position, on the bottom part of the wheel, the plants can be harvested and other plants can be planted.
Algae Bio-Reactor:
The biggest environmental problem posed by the desalination process is the rejection of brine water. The project proposes to solve this problem by using the brine water to grow Spirulina algae that are dryed on an offsite plant. The by-product of drying the Spirulina cultures is bio mass and salt. The bio mass is used to feed livestock – another large consumer of water. Nearly half of all the water used in the United States goes to raising animals for food (“The Food Revolution” by John Robbins). It takes more than 2,400 gallons of water to produce 1 pound of meat and only 25 gallons to produce one pound of wheat (“Water Inputs in California Food Production” by Marcia Kreith).
Algae grows many times faster than normal crops and is a viable solution for feeding farm animals.
Earth's Day event:
The structure is south oriented for best sun exposure. The Ring Garden is tilted aprox 8.5 degrees so that on the 22nd of April, on Earth’s Day, the sun seen from the Santa Monica Pier will set through the middle of the wheel.
The Ring Garden can be accesed by boat and offers a public space with an outdoor aeroponics garden where people can pick fresh vegetables and help plant new ones. Next to the garden is an Eco Awarnes Center that teaches the community about sustainablity and the responsibility that each one of us has to create a better future for our children.
ENVIRONMENTAL IMPACT STATEMENT
The Ring Garden produces 440 Mwh/year from photovoltaic panels. This energy is used to run the desalination plant and to rotate the wheel. The Reverse Osmosis desalination plant recovers energy from the brine water using turbine generators. 
The farm uses aeroponics to grow vegetables. The system uses 98% less water than conventional agriculture, saving aproximately 331 million gallons of water per year, enough to supply 2300 households. 
The desalination plant produces 36000 gallons of fresh water per day of which 24000 are used by the farm and the rest is fed into the grid.
The brine water is used to grow algae cultures that are dried and used as bio mass to feed livestock.
