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Dr. Tim Parsons, a research scientist at the Institute of Ocean Sciences in Sidney, B.C., hypothesizes a volcanic eruption might have helped produce B.C.'s largest sockeye salmon run since 1913.

The 34 million salmon that returned to B.C.'s Fraser River this year were "adolescents" in the Gulf of Alaska when the Kasatochi volcano erupted there in 2008, Dr. Parsons noted and the ash from that eruption fertilized the ocean, leading to a massive bloom of special phytoplankton called diatoms — an unusually rich source of food for the growing salmon.

A version of this aquatic life sustaining phenomena has the potential to produce all of the renewable energy mankind will ever need and significant economic activity for Canada.   

Daniel G. Boyce of Dalhousie University postulates in The Nature article, “Global phytoplankton decline over the past century”, we are killing the base of the ocean’s food chain at a rate of about 1% per year due to increasing ocean surface temperatures.
"What we think is happening is that the oceans are becoming more stratified as the water warms," said Boyce. "The plants need sunlight from above and nutrients from below; and as it becomes more stratified, that limits the availability of nutrients."
Ocean Thermal Energy Conversion (OTEC) is a method of exploiting the temperature variations between the stratified ocean layers to produce electrical energy. The laws of thermodynamics dictate the more energy that is produced by this method the more the ocean will be cooled and the process also fosters upwelling of the nutrients required by phytoplankton to consume CO2 while generating O2.

The recent Nature article, “Robust warming of the global upper ocean” determined the average amount of energy the ocean has absorbed over the period 1993 to 2008 is enough to power nearly 500 100-watt light bulbs for each of the roughly 6.7 billion people on the planet or 300 terrawatts (TW).

Richard Smalley, 1996 Nobel Laureate in Chemistry, said in his paper, Future Global Energy Prosperity: The Terawatt Challenge, “To give all 10 billion people projected to live on the planet by 2050 the level of energy prosperity we in the developed world are used to, a couple of kilowatt-hours per person, we would need to generate 60 TW around the planet— the equivalent of 900 million barrels of oil per day.”
Smalley pointed out energy production is the largest enterprise of mankind running at about $3 trillion per year in 2004. Currently that figure is closer to $4 trillion.  

The $4 trillion question therefore is how do you get from 16TW, the current world consumption of energy from all sources in 2006, to 60 TW without burning up the planet and destroying life in our oceans?

The answer in a thermodynamically coherent sense is to convert as much of the 300 TW worth of heat being absorbed by the ocean annually to electrical energy using OTEC and the wonder of it all is the salmon and other aquatic species would thrive on the lucrative effort.
The Global Warming Mitigation Method (GWMM) is a thermodynamically sound approach to the energy and environment sector, which addresses the climate concerns of both the developed and developing countries. 

The first law of thermodynamics dictates, the increase in internal energy of a system = heat supplied to the system - work done by the system.

Producing 60TW using OTEC would convert 60TW of ocean heat to electricity, so 330-60 or 270TW of additional heat would accumulate in the ocean annually, whereas in the case of nuclear power, which is also baseload (and reactors are only 33% efficient) 120TW worth of additional heat would be generated, most of which would end up in the ocean killing more phytoplankton.

The climatic benefit of using OTEC is three times greater than nuclear and as much as 60 TW more beneficial than any other renewable energy source including fusion which some consider energy’s holy grail. 
OTEC consumes heat already in the system rather than generating additional heat to produce energy. 

The best locations for OTEC require the production of an energy currency to access markets and in producing hydrogen as this carrier you would mitigate the problem of sea level rise in two ways:

1. by lowering the temperature of the ocean, reducing thermal expansion, and 

2. by reducing the ocean’s liquid volume by converting a portion to its gaseous components O2 and H2. 

The oxygen is then available to revitalize the ocean’s increasing number of dead zones and to replenish some of the atmospheric losses.

Hydrogen produced at depth can use the chimney effect as a conveyance to shore or would be pre-pressurized for loading in a tanker. It is also lighter than air and thus would rise by its own buoyancy to an elevation where it could produce both energy and water with gravitational potential. This water could then irrigate deserts which would draw down CO2 levels.

Leonard Ornstein, a cell biologist at the Mount Sinai School of Medicine in New York, and NASA climate modelers Igor Aleinov and David Rind have outlined a plan similar to the Global Warming Mitigation Method to sow the deserts of the Outback and Sahara in the Journal of Climatic Change.. They conclude irrigating these deserts "probably provides the best, near-term route to complete control of greenhouse. It also provides food, fuel and fibre for some of the poorest regions of the planet.

OTEC has the prospect of becoming the largest global source of renewable energy while mitigating global warming. It also addresses one of the worst projected effects of climate change, sea level rise, in three ways; lowering or reducing thermal expansion of the ocean, reduce the oceans volume by desalination and using that water for irrigation and/or converting part of the liquid volume to gas.

Currently the capital cost of conventional OTEC is not competitive but the same can be said of any technology in its infancy. Zero fuel costs and relatively simple technology are the advantages that will make OTEC competitive. The true apples-to-apples comparison would be at identical economies of scale (related to stage in development), and of complete life cycle cost vs. complete life cycle costs.  

Because OTEC has no fuel cost, the incremental cost of the additional energy needed to produce hydrogen is so low that the energy consumed in producing hydrogen is almost "free" in economic terms (albeit not in engineering terms).  In exchange for that negligible investment of "free" OTEC energy, however, one gains a very significant advantage that electricity cannot provide -- the ability to store energy for use when and where needed.  As a bonus OTEC can also produce desalinated water concurrent to producing power (also lowering sea levels) or hydrogen as a water currency. (In a recent presentation, Twin Threats to Resource Scarcity: Oil & Water, Matthew Simmons noted, Water is even more priceless: (than oil) without out it, we cannot create modern energy or have food.

OTEC’s main economic as well environmental drawback is the need for massive cold pipes, as big as 30 feet in diameter, to bring cold water to the surface to operate the condensing side of the thermal cycle. Besides cost, these pipes are a technical nightmare. India dropped two of them into the depths trying to setup their OTEC prototype, and the water movement they facilitate is problematic for ocean life and creates a potential to release dissolved CO2 back into the atmosphere.

The solution is to use deepwater condensers which require the pumping of a much smaller volume of vapourized ammonia, in a closed system, into the depths to be condensed. 

Although Canadian waters are not conducive to producing ocean thermal energy, that does not preclude this country from profiting from intellectual property rights as well as building out the infrastructure; particularly the condensers which are the key to cost effective OTEC.

In the Time blog, “Energy: Reducing CO2 Emissions Will Be Harder Than You Think” Bryan Walsh says, “Until we take on what the late Nobel Laureate Richard Smalley called the "terawatt challenge," we're just screwing around on climate change and energy. Taking the problem seriously would be a good first step.” 

The laws of physics dictate that the most viable way to meet this challenge is to convert some of the heat the oceans are accumulating due to climate change to productive energy.

Four trillion dollars worth of economic activity fostering aquatic life is ours for the taking? 
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