Breakwater – Make Water
This site is special.  Not often is there an opportunity to generate ideas for an off-shore location.  An opportunity to create a feature that directly responds to its maritime setting.  The scale of the site means it is very visible from around the whole bay of Santa Monica, California.  Therefore, the aim of this project was to design an installation that is both eye-catching and visually sensitive to its setting.  

One of key things that gives Santa Monica its identity is the fog that comes rolling in off the Pacific Ocean almost every morning.  This was focused on and the potential of capturing fresh water directly from the fog was researched.  Special netting is already being used in small coastal projects to provide fresh water in South America.  The netting could be shaped into sails to reflect the maritime setting, and a fleet of sail boats would have a striking visual impact whilst being sensitive to the site’s location.  Energy generation was then researched and different options that would fit in with the existing design were considered.  
The best choice was a point absorber buoy, which consists of a float that powers an underwater turbine by moving vertically with the waves and tides.  This has been developed by companies such as Ocean Power Technologies (www.oceanpowertechnologies.com). The hull of the boat acts as the float of the buoy and the boat’s mast continues below the water to form the absorber. The turbine unit is anchored to the sea floor with a fixed deadweight, which also houses the pipe and cable infrastructure as it joins into each unit.
There are 60 boats spaced out within the site area on the far side of the breakwater. Each boat measures 24.5m from the base of the hull to the top of the mast. It is anticipated that the base of the hull would sit about 1m below the water level, rising and falling with a range of 4m between high and low tide. 

The hull of each boat is 15m in length and 4m in width, although the width could be increased to improve floatation stability if this was discovered to be needed following testing. There is a minimum spacing of 10m between each boat to allow the efficient harvesting of fog and an intermittent view of the horizon beyond the proposal from the beach and pier. 

Fresh water is produced by using fog collecting nets, pioneered by organisations such as FogQuest (www.fogquest.org). Wind carries fog particles through the material which traps droplets of water, gravity then causes these droplets to fall to the base of the sails before flowing into the pipe infrastructure. Resources produced would firstly supply the pier and waterfront businesses, reducing the need for infrastructure to be put in place to carry the electricity and water a long distance.
Annual electricity generated for complete proposal: 91,980kWh
· Calculations:

· Energy generation figures are based on a 50% scaled down industrial off-shore point absorber buoy  which generates 8,400Wh per day (Ocean Power Technologies) 

· 8,400Wh / 2 = 4,200Wh per boat 

· 4,200Wh x 60boats = 252,000Wh per day for complete proposal 

· 252,000Wh x 365days = 91,980,000Wh annually for complete proposal 

· 91,980,000Wh / 1000 = 91,980kWh
Annual water generated for complete proposal: 12,811,500L  
Calculations: 

· Total sail area per boat = 117m2 

· 40m2 produces an average of 200L per day (FogQuest.org) 

· 117m2 / 40m2 = 2.925 200L x 2.925 = 585L daily per boat 

· 585L x 365days = 213,525L annually per boat 

· 213,525L x 60boats= 12,811,500L annually for complete proposal 

· 12,811,500L x 4 = 51 million 250ml glasses of water  
The sails of the boats are made from a double layer of white 35% shade coefficient, Raschel weave, U.V. protected polypropylene mesh. This specification is required to capture fog as efficiently as possible according to the latest research.

The construction of the boat would be achieved by using fiberglass molding, plastic composites, rubber tubing and metal pipework. Metal cabling would be used to keep the sails rigidly perpendicular to the prevailing south-westerly wind. The subsea component of the design would be made from metal and plastic composites, with specification of this being aided by a company such as Ocean Power Technologies.

As the sun goes down over Santa Monica Bay, the energy and water producing fleet of sail boats come to life with solar-powered lights that have been charging up throughout the day.  The lights can either be a static glow or cycle through colour combinations, allowing for infinite creative possibilities that could tie in with the promotion of special events and holidays.  The marine-grade LED lights would be fitted with a remote control receiver to allow programming by pier or city management.   
Environmentally, polluting waste by-products would not be generated by this proposal. Potable water quality would need to be checked for contamination from sea water, or any pollutants present from the hydrology cycle.

Other environmental impacts include: 

· Seabirds landing on boats

· Rotating bird-scare devices fixed to boats as a deterrent 

· Sound of turbines underwater

· Monitoring, trials, and further research needed 

· Marine animals entrapment in cabling or moving parts

· Cables securely fixed, no pinch points in moving parts 

· Small marine creatures drawn into turbine system

· Filter webbing to avoid this

· Change to beach sedimentation cycle  

· Monitoring to assess potential impact, spacing / quantity / size of boats altered accordingly 

· Storm damage

· Boats partially disassembled before major storm events 

· To stop sea water contaminating fresh water supply, stop cap fitted before storm events 

· Materials rigorously tested to withstand storm conditions 

Locating this proposal further out to sea would reduce visual impact and increase electricity production due to the added water depth, but may increase its impact on wildlife and susceptibility to storm damage. This proposal would generate publicity for the area, increasing the amount of time and money spent by both tourists and local residents on the pier businesses. 
Culturally, it will enhance the wider area by providing a large-scale focal point that centres on the historic pier. Renewable energy production issues would be highlighted, inspiring people to be more responsible with their consumer habits.  The energy and water produced by the fleet of boats will contribute to Santa Monica’s aims to increase their proportion of renewable energy and water production. 
