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TAKING THE HIGH GROUND: 
GEOTHERMAL'S PLACE IN THE REVOLVING ENERGY MARKET 

Richard J a m  
California Energy Company, Inc. 

It's a genuine privilege for me to be here today. As Dr. Mock mentioned, I have been President of California Energy for 
not yet three months and have a total tenure in the industry of only one year. As a newcomer to the industry, I am honored to 
address this group and share my views on "The Opportunities and Challenges for Expanding Geothermal Energy". You will see 
that my outlook for our industry is generally optimistic, shaped in part, perhaps by a newcomer's enthusiasm, but largely I think 
by my analysis of the opportunities which are open to us as an industry. 

Many of you and your predecessors over the last 20 years pioneered the geothermal industry in the United States. The risks 
were great, the results sometimes rewarding, sometimes disappointing. Government and the private sector forged an alliance that 
moved the industry ahead. Developers, utilities and federal land managers worked together to bring projects on line. 

Government helped identify geothermal areas, in many cases doing exploration work. The geothermal pioneers had to form 
entirely new, multi-disciplinary teams to solve problems unique to this resource. From discovery of fields, to environmental 
mitigation, to management of reservoirs and all of the steps in between, new teams had to be assembled. Geologists, geochemists, 
hydrologists, reservoir engineers and drilling technologists now apply their skills. Even anthropologists and biologists routinely get 
into the act in the environmental assessment phase of development. The care that our industry is taking today to do the job right 
reflects a maturing industry with high standards of performance. 

To be sure, mistakes were made in the early years, but the industry learned from them. We all know the value of responsible 
development and resource management to the long-term future of our industry. Improvements in technology and more efficient 
operations have helped lower our costs and improve our competitiveness. 

Our industry's progress has also been affected by outside factors. The price of and demand for electric power has fluctuated 
through economic cycles and changes in fuel prices. As our industry evolved and matured, we experienced a shakeout of ownership, 
with new companies arriving on the scene. 

We can be encouraged that today, some stable companies with solid projects lead in the development of the earth's natural 
steam. As more geothermal companies offer projects in competitive bidding, their names are becoming familiar to utility executives. 
Names like UNOCAL, Magma Power, Oxbow, Calpine, OESI, and yes, my company, California Energy. We compete, but we 
also benefit from one another's successes. Well-run, cost-effective geothermal plants elevate our small industry. We have matured 
from experimenting with emerging technologies to providing an established, reliable source of power. 

Let's take a closer look at the evolution of our market. Stimulated by market forces and assisted by public policy, we have 
seen renewable resources develop steadily in the past 20 years. In the early 1970's, the skyrocketing cost of fossil fuels boosted 
the development of alternative resources. In our nation's quest for energy independence, we recognized the value of home-made 
energy. The federal government stepped up funding for research and development of many alternative energy resources. In the 
1980's, California's Standard Offer 4 contracts gave impetus to that state's renewables. Some 3,000 average megawatts of 
geothermal electric power is available today in the United States, and most of it has come on line since the early 1970's. 

Estimates are that another 4,800 megawatts remain to be tapped in the next 10 to 20 years. All of that is in the West, where 
population and demand are also expected to grow rapidly. I think that number may be attainable, and perhaps even more. But 
capturing it will require a new initiative. 

I see signs that the combination of market forces, assisted by good public policy, will again help our cause. Let's review 
the situation, and you'll see why I'm optimistic. 

There's no doubt that our nation is reassessing the way it will meet its energy needs in the 1990's. Utilities and their 
regulators learned some hard lessons in the last two decades. The new thinking in the utility industry is illustrated by such phrases 
as: "least-cost planning", "externality costs" and "environmental adders", phrases foreign to the utility world two decades ago. The 
new thinking is creating acceptance and opportunity for geothermal energy. And, that brings me to the theme of my remarks to 
you today. To meet the opportunities which are opening to us in the marketplace, we, as an industry, must take the high ground-- 
the high ground in terms of our environmental performance, in terms of the reliability of our supply, in terms of our increasimg costs 
competitiveness, and in terms of a responsible approach to how we manage our business and conduct our commercial relations. 
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We must aggressively use that position on the high ground to push geothermal to the top of our nation's energy agenda. As 
an emerging industry, we have accomplished much but have much progress left to make. And, as an emerging industry, we need 
the help of all of you in this room, as well as our other constituencies to stake and maintain our position on the high ground. 

It is heartening for me to see government, independent energy companies and environmental groups making headway in 
efforts to open the market to geothermal and other renewables. This cooperation must increase if we are to overcome the obstacles 
that hinder our progress. A good example of this cooperation is the Coalition for Energy Efficiency and Renewable Technologies, 
or "CEERT". This is an organization of environmental groups, energy companies, and technology companies that have joined 
together to accelerate the development and application of conservation and renewable technologies. 

CEERT seeks to re-direct energy regulatory policy in order to integrate environmental and energy needs at least cost to 
society. CEERT is active in California and a similar group is forming in the Pacific Northwest. 

Throughout the nation, we are seeing this kind of effort bear fruit. State energy agencies are applying both moral and 
regulatory persuasion on behalf of conservation and renewables. Progressive utilities are voluntarily putting renewables in their least- 
cost plans. To their credit, some utilities today are beginning to recognize the lower environmental and life-cycle costs of 
renewables. But most utilities' plans still fall short. 

The fact is, that geothermal energy does not always compare well with other alternatives available under current pricing 
mechanisms. The high front-end capital investment required for geothermal and other renewables keeps us at a disadvantage in 
competitive processes. Over time, or course, we compare very well due to lower operating and environmental costs. We need more 
help from government to introduce these into the selection process for power supply. 

In California, the Public Utilities Commission is considering resource plans for major investor-owned electric utilities. These 
plans balance traditional objectives of providing least-cost, reliable energy services with environmental concerns. The Commission 
has declared that in the interest of improving air quality, it will embrace the objective of accounting for environmental effects and 
encourage diversity of energy sources. 

In recommendations to the Commission, administrative law judges have written resource agendas for three major investor- 
owned utilities -- Pacific Gas & Electric, San Diego Gas & Electric and Southern California Edison. Both renewables and co- 
generation must be considered in competitive bidding. The judges went a step further. They recommended improving air quality 
by reserving megawatts of load to be met by renewables. However, as strong as the recommendations are on policy, they fall short 
on concrete results. Only 300 megawatts were set aside for renewables. 

Longer term, the Commission will require utilities to get roughly 75 percent of their future resources from conservation, and 
set aside 50 percent of the remainder for renewables. That will equal about 1,000 megawatts of renewables in the 1990's. 
Beginning in 2000, the Commission projects that geothermal resources could become more cost-effective than new gas-fired 
resources. The additional geothermal fields, located in the Coso, Mammoth and Imperial Valleys, could contribute up to 1,200 
megawatts by 2005. 

In several other states, including Nevada and Oregon, public utility commissions are considering regulations to include 
environmental or societal costs in resource decisions of utilities. Nevada, for example, could place a value of 5 cents per kilowatt- 
hour on conventional coal plants; 1.6 cents on combustion turbines and zero on geothermal. Environmental adders such as these 
could substantially improve the economic comparisons of renewable resources. 

In Oregon, the debate rages over the appropriateness of environmental adders. While utilities concede that these costs exist, 
they prefer not to have them codified. Utility opposition at both the state and federal energy policy levels is strong. We must 
improve our data on environmental costs and make a much better case in regulatory and legislative proceedings. 

In the Pacific Northwest, the Northwest Power Planning Council is a strong proponent of renewables. It issues an electric 
energy plan for four states served by the Bonneville Power Administration: Washington, Oregon, Idaho and western Montana. The 
plan calls for the acquisition of 430 megawatts of renewables by the year 2000, and 830 megawatts by 2010. 

pacific Northwest utilities are heeding the urgings of the Council and their state energy agencies. They are accelerating 
acquisition of conservation and renewables in their newly minted leastcost plans. As an example, California Energy Company was 
recently sklected by the Bonneville Power Administration to develop, finance, contract and operate a 30 megawatt pilot geothermal 
project at Newberry Crater in central Oregon. BPA would acquire 20 megawatts, and our utility partner, Eugene Water & Electric 
Board, would purchase 10. It is our objective to make this project the flagship for other projects in the potentially geothermal-rich 
cascades. Hoping to define geothermal fields elsewhere in the Cascades, Bonneville selected two additional companies to do pilot 
projects. 
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In Washington, the Washington Utilities and Transportation Commission encourages utilities to include renewables in their 
least-cost plans. Puget Sound Power & Light Company, which serves the booming metropolitan Seattle area, has selected geothermal 
resources in each of its two requests for proposals. In the last short list, announced just this month, Puget included 28 megawatts 
of wind, 19 megawatts of geothermal and 15 megawatts of hydropower. Along, with several waste conversion projects and 
conservation, the total of "high-efficiency" resources was 123 megawatts, compared to 155 megawatts of small gas-fired cogen 
projects. 

In the gas-turbine arena, Puget Power, in its recent call for resource proposals, expressed a preference for "high-efficiency 
cogen" -- resources with a high percentage of industrial process steam relative to steam for electric energy. Puget defines a high 
efficiency cogenerator as one which devotes a minimum of 20 percent of the total energy output of the project to thermal processes, 
and which boasts a minimum total fuel conversion efficiency of 54.6 percent at 20 percent thermal output. Under this standard, 
the fuel conversion efficiency must increase along with the quantity of process steam. 

Burning of gas for electrical generation is not in every case the most efficient use of gas, although it is relatively low-cost. 
Puget's standards are designed to encourage efficiency and demonstrate the efficacy of cogen. The Puget standard goes far beyond 
the federal so-called "PURPA Machine" standard for cogen, in which the threshold for usable steam is only five percent and the 
efficiency standard is correspondingly lower. 

The Washington Utilities and Transportation Commission has expressed interest in cogen as an efficient use of thermal 
resources. The Commission has not yet adopted a structure such as Puget's, but is expected to revisit the issue in the near future. 
Such structures for cogen will make renewables more competitive by requiring them to be more efficient. 

Clearly, we can see more renewables on the planning horizon, with geothermal looming large in the West. To turn plans 
into plants, we must aggressively state our case and improve our case. We must demonstrate through performance our ability to 
responsibly explore, develop, build and operate our facilities. We must demonstrate through performance the excellent reliability 
of our resource. We must demonstrate through performance the reliability of our conduct in commercial relations with customers, 
regulators and our other constituencies. And, perhaps most importantly at this juncture, we must help create a level playing field 
for geothermal to compete in the marketplace. 

There are two market inefficiencies we must overcome to "level the playing field". As I said earlier, we must overcome 
the fact that customers are focused on short-term costs and benefits. Geothermal power is very cost competitive over a long life 
cycle. The lack of an ongoing fuel cost over the life of a project compensates for somewhat higher front end capital costs per 
megawatt, but this fact is not always persuasive. The second market inefficiency is the fact that today's energy market does not 
do an effective job of pricing the societal costs which are incurred by the greater amount of pollution caused by fossil fuels. 

Our nation continues to rely on nonrenewable fossil fuels, despite the lessons of the 1970's when we got a dose of reality 
in the form of an Arab oil embargo. Markets adjusted to higher prices for fuel with greater efficiency and diversification of energy 
resources. But today, the supply of oil is again plentiful, prices are low, and our nation is seeing its oil imports climb above 50 
percent of supply. Meanwhile, utilities rely increasingly on gas turbines to meet their growing need for generation. 

Coal plants built in the 1970's and 1980's ate posing environmental questions, short and long term. Our nation has in its 
generating inventory, 110,OoO megawatts of fossil fuel generating plants that are 20 to 30 years old. Many of these will be retired 
or need substantial improvement in the new decade. Only in the last decade or so have we begun to face up to the environmental 
costs of burning coal. We have yet to tackle the tough issues surrounding CQ and other greenhouse gases. Concern about these 
gases is growing. 

In the last two years, over 50 percent of the utility industry's new needs were met by independent power producers. That's 
good new for developers of renewables. However, natural gas accounts for half of the independent power projects. In itself, that 
is not harmful to our industry. With U.S. electricity consumption expected to rise from 2.7 trillion kilowatt-hours in 1990 to nearly 
4.5 trillion kilowatt-hours in 2010, natural gas will most certainly play a leading role. But to the extent that utilities fail to account 
for the environmental costs of burning gas and coal, they will impede the development of renewables. Our growth will be limited. 

The national labs and private industry have done a good deal of work to identify the environmental costs of burning fossil 
fuels. This work helped provide the basis for passage of the Clean Air Act. We need to see more research done on C Q  and its 
effect on the atmosphere. Again, we have to be better prepared to make environmental our case. I said we needed to take the high 
ground, and we need some friends up there with us. We and our friends should be active in many arenas -- technical, political, 
regulatory, environmental and financial, to name a few. Here are some of the tasks that we need to accomplish together in the next 
few years for us to maintain the high ground as an industry. 
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Least-cost plans should explicitly include the environmental costs of fossil fuels. These adders should be determined by state 
regulators and applied uniformly. In the alternative, a credit should be applied to the cost of renewables. A credit of 10 percent 
is already being given to conservation by the Bonneville Power Administration. 

Renewable set-asides patterned after the California model are a good start. However, the more effective way to boost 
renewables is to directly value their environmental costs. 

More federal help is needed to reduce drilling costs and identify the geothermal resources of this nation. Rather than have 
government drill the holes, let the federal investment come in the form of payments per foot drilled. This would help reduce our 
costs. And, it would provide us with the kind of tax incentives traditionally used to spur oil and gas production. 

Because the capital costs of renewable resources are relatively high, geothermal companies should receive investment and 
production tax credits. Extensions of the investment tax credit help, but implementation of a production tax credit should also 
become part of our national energy strategy. It took such help to promote our oil and gas resources; geothermal energy also needs 
such assistance. We must convince the Administration and Congress that better support for geothermal energy is both economically 
and environmentally beneficial. Production credits would reward success, and not failure, by providing a benefit only to projects 
that produce electricity. They would provide an incentive to those who run reliable, first-rate projects. 

We developers must work with our utility customers to balance the risks and rewards of exploring and proving up geothermal 
reservoirs to commercial viability. To clear the high hurdles in financing and bringing projects on line, utilities need to offer 
contracts that absorb some of the risks of developing this important resource. Developers are willing to risk their capital to prove 
up a viable resource, but they need an acceptable contract to justify the risk. Such contracts would provide adequate levels of 
assurance to financial institutions that geothermal fields are reliable and dry hole risks are low. Prudent reservoir management must 
be assured by developers. These types of contracts could be combined with stipulations for unitization and independent reservoir 
review. 

I 

We developers can help ourselves by behaving responsibly in marketing our products. False promises, low-ball bids, and 
change orders can destroy the reputation we have worked so hard to establish with customers. We must be open and honest with 
our customers in the early phases of developing a new field -- open about likely resource potential, open about likely power costs, 
and open about how much risk a developer is willing to take to bring up a field. 

l 
While geothermal has outstanding environmental characteristics, we must continue to adapt and improve existing technologies 

to make us even cleaner than is mandated by state and federal air quality regulations. In some cases, we need to modify existing 
regulations designed for continuous discharge so that they recognize the needs of environmentally clean geothermal facilities to have 
intermittent discharge standards. 

We need more federal support for research into geothermal exploration, reservoir assessment and management. For example, 
better drilling technology is essential to lowering the costs of finding and recovering this resource. Improvements in injection 
technology are also needed to extend the life of geothermal fields. Given the levels of support for solar and wind technology, I think 
more could be done for geothermal technology, particularly in the early, high-risk stages of exploration. 

The DOE slim hole drilling program should be expanded and its budget increased such that it could provide not only cost 
share programs for industry to define additional reserves, but an exploration program for special public entities like municipals, rural 
electric cooperatives, and indian reservations which may have land or leases which have significant geothermal potential. 

Several of these public entities are very interested in developing geothermal resources but unable to participate in resource 
exploration and development because of public charter and other fiscal limitations. For example, the Warm Springs Confederated 
Tribes in Oregon and the Yakima Tribe in Washington have large land areas within their reservations which contain significant 
geothermal exploration potential. These tribes could benefit greatly from an expanded DOE slim hole drilling program, where a 
small investment by the DOE could result in discovery of significant geothermal resource assets. Geothermal projects could 
stimulate major economic benefits. 

we need to make progress in opening up the transmission grid to give independent producers access on a fair basis. You 
can’t move a geothermal resource so you must be free to move the power to those utility companies willing to pay a fair price for 
geothermal power. 
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Finally, the public needs much more public information on the value of geothermal energy. Geothermal's operating record 
is excellent and getting better every year. It is available for more than 95 percent of each year, compared to 75 percent for coal 
plants and 65 percent for nuclear. We are also performing better than most other renewables. Yet the problems associated with 
some geothermal, such as The Geysers and Puna, continue to dominate the news. And, in public opinion surveys, solar energy, 
even though it produces far less energy than geothermal while burning a substantial amount of supplemental fossil fuel, consistently 
rates higher in public acceptance. We need to do a much better job of extolling the virtues of geothermal energy to the public and 
decision makers. 

We have a big job ahead of us and a lot of territory to cover. From the Cascade Mountain Range to the Salton Trough, from 
the Northern Rockies to the Basin and Range of the Great Southwest, geothermal exploration is only beginning. If we are to realize 
the potential of this great resource, all of us will have to rededicate ourselves to meeting the needs of our industry. 

By "all of US", I mean our entire community of interest -- Department of Energy officials and staff, other federal and state 
agencies, the scientific and environmental community, developers, utilities and others. The market is there. The cleaner, more 
efficient resources are there, too -- up on the high ground. Now is the time to press the march along the high ground in our nation's 
quest for new energy resources. 

Thank you. 
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