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Subject: Comments for LCFS Concept Outline

 
I concur with comments by Life Cycle Associates and Primafuel with the following additions:
 

1. General – The standards need to factor-in the costs of polluting groundwater, the value of water for growing biofuels, and incidental issues such as extra fertilizers growing corn expanding the Gulf of Mexico dead zone.  Rather than simply including sustainability information, the State should fund determining appropriate “carbon costs” for such issues using a probabilistic (insurance) approach.  Or perhaps allow the insurance industry to make the calculations and provide actual insurance.

 

Concerning groundwater pollution, we don’t want to repeat the MTBE mistake.  You may recall MTBE was added to gasoline to reduce air pollution.  However, it caused a tremendous groundwater pollution problem.  This risk can be addressed with insurance to cover future groundwater cleanups.

 

Concerning fresh water, California is tapped out.  The American Southwest is tapped out and mining groundwater.  There is evidence the world is tapped out.  Worse, it appears the continental United States needs to adapt to Climate Change by using less water.  You can verify the situation with the California Department of Water Resources.  The February 2008 National Geographic has a good explanation of the future situation.  The entire Southwest wil 

 

Similarly, Land use changes in other countries, increased fertilizer runoff, and other issues need to be factored into the carbon reduction.  If they are left off to the side as “notes” about sustainability, they won’t influence the market correctly. 

 

2. Hydrogen, 1.a – Add a third pathway for hydrogen.  That is: algae to biomethane via anaerobic digestion and then reformation to hydrogen.

 

3. Fuel Standards, 2.d – Suggest more blend pathways.  For example: algae to biomethane via anaerobic digestion to methanol and perhaps to biogasoline.

A fuel addressing the above issues is possible.  Algae grown over 4% of the ocean’s surface[1] will absorb the carbon dioxide (indirectly from the atmosphere) from all of 2005 world fossil carbon emissions.  Without oxygen, bacteria will convert the harvested algae to biomethane to meet half the world’s 2005 energy needs and the carbon dioxide equal to half the world&r 

 

On a smaller scale, California could apply this process in the Salton Sea to produce hydrogen and methane equivalent to a 600 MW power plant.  The Salton Sea would also benefit from the use of excess nutrients.  Currently, algae must be harvested to prevent fish kills.  In the deeper water of offshore California, an area of 5 million hectares (300 by 60 miles) could provide renewable natural gas to generate 100% of California’s transportation fuel or 340 million MWh of electricity and sequester 46 million metric tons of carbon dioxide annually. 

Bacterial decomposition is a natural link in the carbon cycle.  In water lacking oxygen, naturally occurring and ubiquitous bacteria convert organic matter into water, methane, carbon dioxide, and plant nutrients.  The process occurs naturally in swamps and landfills, and is employed at wastewater treatment plants.  The biomass can be microalgae, kelp, zooplankton, or fish waste.  At sea level, the gas produced is 60% methane and 40% carbon dioxide.2  At pressures in excess of a few atmospheres, the differential dissolution of CH4 and CO2 allow separation of the two gases with very little energy.  Below 500 met 

 

The proposed concept harnesses this natural process using inexpensive water-supported containers.  The inexpensive containers allow the economic application of algae as a large-scale climate change solution.  By inexpensively encompassing a large volume, the rate of digestion and the density of the biomass within the container have less of a bearing on economic efficiency.  Because the biomass can be more dilute than other processes (such as ethanol or biodiesel production) the growing and harvesting are more ecological and economical.  Economics are also enhanced because special alga or algae growing processes are not needed for anaerobic digestion.  The containers capture the nu 



[1] Calculated from Sheehan, J., Dunahay, T., Benemann J., Roessler P., A Look Back at the U.S. Department of Energy's Aquatic Species Program: Biodiesel from Algae., U.S. National Renewable Energy Laboratory, July 1998< 

[2] Calculated from Chynoweth, D.P. and Isaacson, R., Anaerobic Digestion of Biomass, New York: Elsevier Applied Science Publishers LTD, 1987

[3] van der Meer, B., "Carbon Dioxide Storage in Natural Gas Reservoirs", Oil & Gas Science & Technology - Rev. IFP, Vol. 60 (2005), No. 3 pp. 527-536
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