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1. Introduction

The meeting was organized by F. E. Saalfeld, T. Coffey, B. B. Rath, D. R. Hardy, R. Armstrong, B. G. Hurdle, M. Baranick and R. Coffin, with the objective of gaining a better understanding of the current energy resources and consumption of US Department of Defense with reference to the roles of economics, and global and national geopolitics. It was sponsored by The Center for Technology and National Security Policy of National Defense University (NDU), in collaboration with the Naval Research Laboratory (NRL), the Office of Naval Research (ONR) the Office of Naval Research International Field Office (ONRIFO), the National Energy Technology Laboratory (NETL) and the University of Alaska. About 100 people attended the meeting, though not all were present throughout the proceedings.

It was intended to hold a series of three workshops.  The first, held on December 17 2002, covered non-renewable resources and led to questions about the likelihood of an energy crisis at some time in the future.  The second workshop, which was scheduled for 10 – 11 March 2003, was cancelled and its focal topic renewable energy was moved to the third workshop which is covered in this report.

2. Summary of Presentations and Discussions

2.1.  Biomass  (May 7, 2003)
The case for deriving energy from biomass was set-out by Robert Armstrong (NDU).  He anticipated many changes ahead, particularly with respect to biomass production. Presently less than 2% of the US population is involved in agriculture. The philosophy of values in agriculture is likely to change when resources are focused on gene production.

The potential for widespread biomass production in the US was addressed by Roger Conway (USDA), looking at the economics of biomass production. He gave a positive view of the potential to use biomass as an energy source, explaining that corn, sorghum, wheat, barley, oats, rice, sugarcane, cotton and hay could presently provide 13% of US fuels (or 5% of energy supply) if used as biofuels. The statistics he used were, however doubted by David Pimental, who gave his assessment on the acreage of ground needed to provide energy for future economic scenarios. He said that presently the US is using 50% more energy than the total energy from sunlight on the US each day. He said that many resource decisions had to be made (eg. about prime land and water usage) before the biomass economy could be considered viable. 

Changing the US mindset with regard to new technologies was addressed by C. Boyden Gray (former White House Counsel) and Bill Homberg. The former explained that the US needs to get into a positive frame of mind with regard to developing novel biomass technologies. He argued that the emphasis on clean fuels should be placed on better refining by the oil companies, as opposed to passing the problem onto car design. He further considered that the oil companies had a stranglehold on traditional fuels and it was only in Germany and Japan, both lacking indigenous oil, that electric cars were a serious consideration.   The US needs to address change using enlightened tax subsidies and ensuring that the polluter pays. He suggested that establishment of a level playing field is essential to develop new industries. Bill Holmberg showed how ethanol production and usage has been controlled by tariffs in the past, but suggested it has enormous growth potential in the future. It was acknowledged that it was unlikely that the aviation industry and defence aircraft would move towards bio-fuels.
Cindy Riley (NREL / DOE) 
, also discussing the economics of implementing renewable energy resources, gave a good overview of the technologies involved in biomass energy production, including the use of organisms (such as T. reesei) to break down lignins, which make up c.40% of the energy in wood.

2.2.  Ocean Energy  (May 7, 2003)
Following the introductory remarks on ocean energy by Fred Saalfeld (NDU), Robert Nicholson (Sea Solar Power) gave an overview on thermal ocean energy. The potential of this is source of energy is demonstrated by the fact that presently the oceans collect over 300x times the energy from the sun that we presently consume. This was followed by a review of the options for using tidal energy. George Taylor, (Ocean Power Wave and Tidal Energy Technology, Inc.) explained the schemes at La Rance (Brittany) and Annapolis (Bay of Fundy) that are currently operational. These installations have encountered several problems that may limit their potential for widespread power generation. The options for using wave energy were also discussed; the widespread deployment of buoys, or limpets, was regarded as more promising than tidal options. This led into a somewhat commercial ‘hard-sell’ for a particular offshore wave energy device under development by his company.
2.3.  Methane Hydrates - Abundant Energy from the Sea (May 8, 2003)

Admiral Paul Gaffney, a strong advocate for gas hydrates, opened the session explained the Defense interests in gas hydrates. He said that he was disappointed to announce that Senator Ted Stevens (Alaska) would not be able to provide his remarks on the subject. The potential for offshore working of gas hydrates, with respect to Law of the Sea, was discussed by John Norton Moore (University of Virginia). He explained the principles behind the law (the US is currently not a signatory), and the articles upon which they are based 
. An overview of gas hydrates and their mode of occurrence was discussed by Bill Dillon, (Senior Scientist, ex-USGS).      
  

The industry viewpoint on the exploitation of gas hydrates was given by Art Johnson, (Advisory Panel, to Assistant Secretary for Fossil Energy, DOE). He set-out the restrictions on usage of LNG, explaining that only 8% of LNG resources occur in Europe or North America. The US state of imbalance with regard to natural gas was also raised by Emrys Jones (Chevron-Texaco) who emphasized that there is a greater need for technical understanding with regard to working reserves. Art Johnson explained that gas hydrates thus offer a large potential ‘politically stable’ source of methane (between 200,000- 800,000 tcf occur in US territory). He then outlined the problems with working the reservoirs that are known at present. Whilst Blake Ridge or Hydrate ridge contain vast quantities of methane hydrate, the muds in which they occur discourage methane production; thus it is likely that the main resources will be in Arctic areas or in the Gulf of Mexico. However, he explained some of the problems associated with the working of these (either by depressurisation, heating or injecting solvent). Such problems were also focused-upon by Tim Collett (USGS), who illustrated the problems of quantifying resources (and establishing the risks associated with working them), largely in relation to the Mallik test well, but also referring to international efforts, both current and future.

The latter part of the programme focused on research efforts on gas hydrates. The US energy position on methane hydrates was explained by Brad Tomer, (DOE/NETL) who gave an overview of the research programmes currently being undertaken. He showed the budget (in million$) for 2003 to be 0.9 (MMS), 1.0 (NOAA), 6.8 (NRL), 1.7 (NSF) 1.4 (USGS). 

The considerably smaller, though equally diverse, European initiatives were presented by John Rees (BGS), who gave an overview on recent research. He explained that the main focus of European hydrate research is currently on gas hydrates as geohazards rather than as a resource. He focused on some of the immediate research requirements on hydrates, with emphasis on the UK perspective. 

Finally, Vidyadhar Kamath (Reliance Industries Ltd., India) explained some of the recent Indian initiatives on methane hydrate exploration 

2.4.  Hydrogen Economy (May 9, 2003)
Tim Coffey (NDU) in his introduction to the subject of the Hydrogen Economy reminded the meeting that $1.7 Billion has been promised by the President for research over the next 5 years. He gave an overview of the history of use of hydrogen as a fuel, including the problems of storing hydrogen. Some of problems may, however, be resolved through evolution of the fuel cell in future years.

Valri Lightner (DOE), in her presentation on the U.S. Transition to the Hydrogen Economy illustrated that the US imports 55% of the 20 million barrels of oil per day it uses (a figure which would be expected to be 65% by 2025 given current trends). She illustrated the options to reduce imports by utilizing other resources. She explained the ‘critical path’ technologies that are needed in the move towards the hydrogen economy:1) Storage; 2) Hydrogen production costs to reduce; 3) Fuel cell technologies to become competitive with regard to conventional technologies; and 4) carbon sequestration to become cheaper (presently it is 10% too expensive).

Robert Williams (Princeton) considered the cheapest way of mass-producing hydrogen. Coal bed methane (including gasification) offers the best opportunity. He illustrated the increase in costs if underground CO2 sequestration is included in the budgeting. However, he explained the attractions of such sequestration (for instance if biomass is used to produce energy, it should be possible to get a negative carbon budget!).

Tama Copeman (Air Products) covered the main challenges and opportunities for implementing a hydrogen Economy. He emphasized the need to speed implementation as currently 25% of US oil comes from OPEC countries (which control 80% of reserves). He explained the costs of hydrogen pipelines (1.5$M/mile, urban, 0.35$M rural) and the problems of detecting hydrogen leaks. New technologies, particularly with regard to fuel cells, were also discussed by Wayne Surdoval (NETL/DOE). The main attraction of these is that there is no combustion involved in these. The first high temperature (efficient) cells should be available by 2005. By 2010 they may be available for commercial use, and he sees that by 2015 hybrid systems may have evolved.

2.5.  Summary Session (May 9, 2003)

Paul Weisz (Professor Emeritus, U. of PA) gave an overview on non-renewable Energy Sources that received much comment from the audience. An analysis of global hydrocarbon reserves was given by Matthew Simons (Simons & Co.) in his review of the economic and legal implications of future energies. He demonstrated that many natural gas fields, and gas exploration programmes are mature (almost all of the Saudi exploration took place in the 1960s) and that gas exploration is currently at a 30 year low. He illustrated the US dependence on OPEC countries, especially those of the global triangle (the Gulf region, which covers only 7% of the earth surface) for future supplies of gas in the near future.
Captain Stuart Funk (Defense Energy Supply Center) set-out the DOD future energy needs, explaining the economics and technology behind the supply of energy to US forces. Within this he mentioned that of the 5.4$B sales to the forces, 4.8Billion is used on mobility fuels.

The final remarks of the meeting were provided by Tim Coffey (NDU), who gave a brief summary of the main themes of the meeting.


3 Comments

The NDU workshop provided the opportunity for experts from the different energy regimes to present to a small specialist audience and respond to lively discussion.  As may be expected, advocates for biomass, ocean energy, solar, methane hydrates, hydrogen and fuel cells presented their case as ‘the ultimate’.  Little consideration was given to the more likely outcome that a diverse mix of energy sources might provide the solution, as the availability of oil and gas begins to decline.  To argue that by covering 3% of the land surface of the US with solar panels would provide the entire electricity requirement for the US defies plausibility.  Top-down expert guidance is required to assess the merits and disadvantages of the different concepts and to define a balanced energy plan.  This is a complex requirement involving full consideration of technological challenges, environmental issues, resource availability, cost effectiveness, distribution, safety, market protection, market acceptance, displacement of established economics and their infrastructures, as well as Presidential and Congressional intervention and how they might effect US relationships and export markets with all other less well technically developed nations.  No such assessment can be made without due consideration of nuclear energy, albeit with its current lack of support due to safety considerations.  Many would argue that overcoming such adverse emotions is indeed a comparable challenge that needs to be addressed. 

It is regretted that the meeting was bounded in scope and there was little provision for ‘thinking-out-of-the-box’ 
.  Whilst the meeting provided a very good introduction to the many of the challenges faced in making a transition to the widespread utilization of biomass, methane hydrates, ocean resources and an efficient hydrogen economy, there were many areas left that require further early consideration. Several technologies that may provide options for future energy resources were not touched-upon (or were mentioned only in passing) and these, being the roots of novel technologies, need to be identified in current research programmes.  It is generally accepted that traditional hydrocarbon supplies are likely to peak in the 20 to 50 year time frame.  This does not mean that there will necessarily be a rapid decline in availability, but it is likely to be accentuated because during that period the demand for hydrocarbons, particularly in less developed nations, is likely to show a marked increase.  Nevertheless, over the next 20 to 50 years ingenuity and technological innovation will abound and, in a market economy, matching funds can be expected to be forthcoming – but only when the issue moves from the esoteric to become critical to the economy of the nation and welfare of its citizens. 

Undoubtedly, the US dependency on imported hydrocarbons is a major issue, and this has become more focused in recent years due to strategic considerations.  Other nations, notably Japan, Germany and France, which have minimal indigenous hydrocarbon resources, have already adopted policies to reduce traditional hydrocarbons dependency by putting in place major methane hydrate (JA), electric car (JA & GE) and nuclear generating (FR) programmes.

The meeting demonstrated clearly that, whilst there are currently many joint economic and technical problems with developing cost-effective alternative energy resources for the US, the political imperative to do so is very clear, and indeed the national security considerations were set out on many occasions during the meeting. As the US proceeds down the road of developing the technologies discussed in the meeting, consideration will need to given to how they impact on other nations and their economies and technologies, not least because of US export markets as well as coalition activities.   
4 Contacts.

Nicholas Langhorne

US/UK Collaboration

US Office of Naval Research, International Field Office, London, UK

Tel (UK): 0207 514 4969

Tel (Overseas): +44 207 514 4969

E-mail: nlanghorne@onrifo.navy.mil

Postal Address: Edison House, 223 Old Marylebone Road, London NW1 5TH

John G. Rees

Programme Manager, Coastal Geoscience & Global Change

British Geological Survey

Tel (UK): 0115 936 3296

Tel (Overseas): +44 115 936 3296 

E-mail: jgre@bgs.ac.uk
Postal Address:  British Geological Survey, Kingsley Dunham Centre, Keyworth, Nottingham  NG12 5GG, UK

The Office of Naval Research International Field Office is dedicated to providing current information on global science and technology developments. Our World Wide Web home page contains information about international activities, conferences, and newsletters. The opinions and assessments in this report are solely those of the authors and do not necessarily reflect official U.S. Government, U.S. Navy or ONRIFO positions.

Return to main newsletters page
� British Geological Survey, Keyworth, UK


� The US averages 800 vehicles per 1000 people compared with 450 per 1000 people in Europe.


� Report available from the authors.


� Eg: space based arrays of convex lenses etc ?





