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Mr. Chairman and distinguished members of the committee, thank you for the opportunity to appear before you and participate in this discussion about funding a more aggressive geothermal initiative in the U.S. through Senate Bill 1543.
Introduction

I am the director of the Great Basin Center for Geothermal Energy at the University of Nevada in Reno and I have experience leading and conducting applied research in geothermal energy in collaboration with industry for the past 24 years. The Center was created by the University in 2000, receives funding from the University and various federal, state and tribal agencies and the private sector, and through the leadership of Senator Reid, has received congressionally directed appropriations since 2002.  The mission of the Center is to work in partnership with U.S. industry via research, outreach and education to establish geothermal energy as a sustainable, environmentally sound, economically competitive contributor to energy supply in the United States.  We are conducting several timely research projects to assist industry in identifying and characterizing geothermal resources.  We have conducted numerous workshops for geothermal stakeholders of all kinds, and have published extensive data sets, maps, presentations, and publications on our web site (www.unr.edu/geothermal).  We are working with and graduating students to enter the workforce to participate in the geothermal industry, an activity that must be accelerated to meet the growing demand for a trained workforce in geothermal energy.  The industry is expanding rapidly, and employees are not available at the rate needed.
Background

In the President’s 2006 State of the Union Address, he noted again that we needed to secure America’s energy future, and provide access to reliable domestic energy supplies.   Geothermal is a reliable baseload power source available 24/7.  It is estimated that approximately 9000 megawatts (MW) could be brought on-line within the next decade based on the results of a Western Governor’s Association workshop held in Reno in 2005.  However, this was not a scientifically based estimate, and our knowledge at this point is not sufficient to give a full estimate of the total accessible resource base.  Federal programs to conduct this assessment are needed as industry does not have the staffing or infrastructure available to conduct a proper assessment.
A National Research Council report (Renewable Power Pathways, 2002) indicated that geothermal has an enormous potential resource base, and that geothermal research by the U. S. DOE should be increased, particularly into technologies that can reduce risk, reduce costs, or expand the accessible resource base. In the Western Governors’ Association’s Clean and Diversified Energy Advisory Committee report of 2006 (http://www.westgov.org/wga/initiatives/cdeac/) they state that ‘‘A strong, overarching theme . . . is the need for stable, long-term policies at both the federal and state levels. . . .’’  to address U.S. energy needs.  The nation needs sustained longer-term energy policies, and this has not yet occurred.  Funding cycles remain irregular and uncertain, as evidenced by the elimination of the DOE geothermal program in spite of authorization of increased funding for research by the DOE in the Energy Policy Act of 2005.  Senate Bill 1543 would help remedy the ongoing situation of these uncertain funding cycles.

Exploration and early testing are very expensive and highly risky.  Exploration technologies available today require confirmation of the resource by drilling, which is expensive, with costs ranging from a few million to 10 million dollars per production well.  Because the cost and risk of exploration are higher than for oil and gas and other competing energy sources, the ability to obtain financing is more difficult.
Nevertheless, increases in geothermal power production are clearly forecast for the future.  Less growth is anticipated in direct use applications, although greater focus should be placed on those uses also given that increased direct use of geothermal resources would displace fossil fuels.  In its May 2007 survey, the Geothermal Energy Association found that there were 69 power projects in the U.S under various stages of development, totaling approximately 2500 MW.  In Nevada alone, 195 drilling permits have been issued in the past 3.5 years.  In contrast, no projects were completed in Nevada from 1993 until the end of 2005.  In August 2007, the U.S. Bureau of Land Management held their first geothermal lease sale in two years in Reno.  Almost 123,000 acres were leased in Nevada alone at a sale price of $11.7 million.  It is anticipated that 1500 new MW will be on-line in Nevada by 2015, with 240 MW currently permitted.  Clearly there has been a large increase in interest in developing geothermal resources in Nevada, requiring greater staffing and investment across all sectors.
The last geothermal resource assessment in the U.S. was conducted by the USGS in the 1970s from which they estimated a hydrothermal resource base of between 95,000 and 150,000 MW.  Our understanding of geology is far different today than it was in the 1970s, which is shortly after the time that plate tectonics began gaining acceptance as a standard model for the Earth.  In the last 30 years there have been huge advances in structural geology and characterization technology.  Significantly, the oil industry has developed major new 3-dimensional seismic imaging technology and directional drilling.  These are primarily responsible for a revolution in petroleum reservoir prospecting and management, but have not been applied as yet in the geothermal industry.  It was not until the 1980s that binary system power conversion became economical in geothermal plants.  With a binary system, the heat from geothermal fluids is transferred to another fluid with a lower boiling (flash) temperature.  This lower flash point fluid is then used in the generator to produce electricity.  The binary cycle allows electricity to be generated from a lower temperature reservoir.  Thus, what was not a significant reservoir in the 1970s may well be significant today.  The survey published in the 1970s is out of date.  Clearly, a modern resource assessment must be conducted if geothermal energy is to reach its potential.

The Importance of Geothermal to the Nation 

Increasing our use of geothermal and other renewable energy resources helps diversify our power supply.  Increasing the use of geothermal energy also helps us move away from our dependence on carbon dioxide-producing fossil fuels as the main components of our energy supply.  Geothermal power production is also a more reliable and consistent power supply than other renewable resources because the plants operate 24 hours per day and are not subject to daily variations in weather as are solar and wind power generation.   It is not subject to price volatility as are oil and natural gas, and it boosts energy security because it is a domestic energy supply.  Distributed, smaller electrical power plants such as geothermal plants increase our national security because many more spatially distributed targets would need to be destroyed to cause large-scale power disruptions than would be the case with existing large coal-fired and nuclear power plants.  Decisions made by this committee impact U.S. energy security.  As part of a comprehensive energy plan, geothermal energy must be utilized to help decrease our dependence on fossil fuels.  Additionally, geothermal energy can be used to produce alternative, clean transportation fuels such as hydrogen.
Successes from Previous DOE investment

Previous dollars going to research from the DOE geothermal program have led to many successes in the past years, and I will outline a few examples based on the recent work at our Center.  Our research results are directly contributing to the DOI goals of characterization of the complete geothermal resource base by 2010 and much of our data for the Great Basin has been transferred to the US Geological Survey for their assessment efforts.  Some of the new areas identified in Nevada by DOE funded research efforts were recently bid upon and leased at the August 14 BLM lease sale (e.g., McGinness Hills, Desert Queen).  We have identified previously unknown geologically favorable areas for productive geothermal resources, which should help in future exploration efforts.  We have developed new exploration techniques (such as shallow temperature surveys and remote sensing techniques) and are actively sharing data and techniques with the geothermal industry.  Research conducted has benefited industry by locating new resources, ranking known resources and helping to characterize them to increase drilling success.  Through efforts such as a meeting held with industry and DOE in late 2006 in Reno, we also work closely with industry to identify research needs.
However, volatile funding cycles persist in threatening the success of the national geothermal program.  The proposed elimination of the DOE Geothermal program would be very damaging to our research efforts, and has been damaging to the efforts of other research institutions that are losing key researchers to other industries.  Without renewed geothermal funding soon, we would be forced to close the Great Basin Center for Geothermal Energy.  As Senate Bill 1543 states: “federal policies and programs are critical to achieving the potential” of geothermal resources.  A sustained, expanded and dependable funding source is needed to support the necessary research programs that will help to increase production of geothermal energy and reduce up-front risk of geothermal exploration and development.  Bill 1543 also states that funding should be prioritized for discovery and characterization of geothermal resources, currently the major function of the Great Basin Center for Geothermal Energy.  Further, the Bill states that a national center should support the development and application of new exploration and development technologies and disseminate geological and geophysical data to support geothermal exploration activities; these are functions that our current work supports for the Great Basin, which includes Nevada and parts of California, Idaho, Oregon and Utah.
Research Investment

DOE research should focus its funding in four key areas: (1) improving the accuracy of exploration technology to reduce risk; (2) improving drilling technology to reduce risk and cost; (3) improving identification and characterizations of geothermal resource to enhance development; and (4) increasing industry cost-sharing of exploration drilling in previously undeveloped areas.

Without continued funding, our research projects and the Great Basin Center for Geothermal Energy will cease to contribute to this important and growing industry.  Key researchers at several leading geothermal research institutes have already been lost due to uncertain and irregular funding cycles through DOE.  These institutions include Idaho National Laboratory, Oregon Institute of Technology, Southern Methodist University, Stanford University, University of Nevada, Reno, and University of Utah.  A reduction in research staff corresponds to a reduction in the ability to train students with real-life applied research experience in collaboration with industry.  Funding for geothermal must increase and stabilize, otherwise these research institutions will be forced to seek other resources, abandoning their geothermal work, resulting in a huge loss to the geothermal community.  We are in a time of growing needs for expertise in geothermal at the exact time that we have been losing expertise due to unstable funding cycles.  Consistent federal policies and funding over longer periods of time are needed to develop our untapped geothermal resources, both for power generation and direct use applications.  Increased, consistent funding for the GeoHeat Center (Oregon) would also go far in advancing direct use applications, in addition to electrical generation.  This Center is the only U.S. institute focusing on direct use applications, and they similarly have just lost an expert in this field due to unstable and uncertain funding cycles.
Educational Investment

We must increase our investment in geothermal research and education at this critical juncture.  As the industry is poised for a rapid expansion, many in the industry are aging, and insufficient students are graduating to fill the need for the increasing workforce needed.  The Federal government also faces a shortage of engineers and geoscientists needed in land-management and regulatory roles.  Our Center’s collaboration with industry in research, outreach, training and workforce development is important to the future health of the industry.  Currently, individuals are in very high demand due to the booming mining and petroleum industries that seek many of the same talents as are needed in the geothermal industry.  This educational activity must be accelerated to meet the growing demand for a trained workforce in geothermal energy.  The industry is expanding rapidly, and employees are not available at the rate needed.  I have been approached frequently this year by industry seeking employees of nearly any type, be it part time, full time, temporary, interns, or graduate students – whoever is trained and available.  Skilled workers are at a premium and resources need to be allocated to rapidly develop a trained workforce at both the graduate and undergraduate level, as well as at the community college level for technicians, and programs and curricula are currently under development.
Summation
In summary, recent downturns in funding are disturbing.  Without continued, consistent, stable funding, our research projects and projects at other research institutions will cease to contribute to this important and growing industry and our institutions will face the continued loss of faculty with expertise in geothermal.
Historically, the DOE geothermal program has contributed much to the industry with modest agency investments to applied research and cost shared programs, and the increased funding suggested by Bill 1543 will go far to assist the industry in their research and education needs.

We therefore request that the US Senate pass Bill 1543 such that the use of geothermal energy in the US will be accelerated.  I believe that stabilization and expansion of the investment in geothermal energy research and cost-shared programs is critical to future power generation of the U.S.  Federal investments in geothermal research and in education of the workforce needed by industry and government are appropriate and necessary components of a National energy policy. Now is the time to aggressively pursue secure, clean, reliable geothermal power.  Thank you.
