RESOURCE DEFINITION


Geothermal resources are related to water, gas and minerals, to both the surface and subsurface estates, and to both water rights and mineral titles.  How geothermal resources are defined affects other resource definition as well as all aspects of regulation.


The definition of geothermal is critical.  The way that geothermal is defined is extremely crucial since it can determine eligibility for preferential tax treatment incentive programs, inclusion under provisions of renewable portfolio standards, etc.


There are two basic tasks in defining geothermal resources.  The first is to describe the physical properties which distinguish geothermal resources from other natural resources and thus clearly establish what is subject to geothermal leasing, taxation and development regulations.  And second, a definition must relate geothermal resources to groundwater, subsurface minerals and other established resources.  An ideal resource definition should, therefore, be both anticipative and retrospective.  It must look forward to future leases, exploration and development activities while, at the same time, looking back in order to place geothermal resources into the framework of leases, reservations and property titles inherited from the past (Sacarto, 1976). 


How well legislation accomplishes these two tasks will have a profound influence upon the reduction of future conflicts of ownership.


The California Geothermal Resources Act of 1967 made the first attempt at defining geothermal resources and reads as follows:


‘Geothermal resources’ shall mean the natural heat of the earth, the energy, in whatever form, below the surface of the earth present in, resulting from, or created by, or which may be extracted from, such natural heat, and all mineral in solution or other products obtained from naturally heated fluids, brines, associated gases, and steam, in whatever form, found below the surface of the earth, but excluding oil, hydrocarbon gas, or other hydrocarbon substances.  


The Federal Geothermal Steam Act of 1970 (Public Law 91-581) defined geothermal resources thus:


‘Geothermal steam and associated geothermal resources’ means (i) all products of geothermal processes, embracing indigenous steam, hot water, and hot brines; (ii) steam and other gases, hot water, and hot brines resulting from water, gas, or other fluids artificially introduced into geothermal formations;  (iii) heat or other associated energy found in geothermal formations; and (iv) any by-products derived form them.


The federal definition defined by-product so as to exclude oil, hydrocarbon gas, and helium.


Both California and the federal definition provide a detailed description of the physical properties which distinguish geothermal resources from other natural resources, but fail to relate geothermal to such things as groundwater and minerals.


Washington State took a somewhat different approach to defining geothermal resources:


‘Geothermal resource’ means only that natural heat energy of the earth from which it is technologically practical produce electricity commercially and the medium by which such heat energy is extracted from the earth, including liquids or gases, as well as any minerals contained in any natural or injected fluids, brines, and associated gas, but excluding oil, hydrocarbon gas, and other hydrocarbon substances (RCW 79.76.). (Emphasis added.)


The principal difference in the Washington definition is that it restricts geothermal resources to those “from which it is technologically practical to produce electricity commercially”.  Geothermal resources were so defined in Washington State to provide for a clear division of responsibilities for purposes of regulation.  The Department of Natural Resources, which normally regulates oil and gas drilling, was, by this mechanism, given the responsibility for the regulation of the high temperature and pressure resources, while the Department of Ecology, which normally regulates groundwater, was given the responsibility for low temperature and pressure resources.  Unfortunately, because no definite cut off temperature was set, but instead let to float, the Department of Natural Resources must now regulate resources with temperatures down to approximately 100°C (212°F).  This is because advances in technology have made the generation of electricity possible at temperatures much below that which was anticipated at the time the Act was passed into law.


Alaska also desired to separate the regulation of its resources, but, unlike Washington, adopted a definite temperature cut off (Basescu et al., 1980).  The Alaska definition reads as follows:


‘Geothermal resources’ means the natural heat of the earth at temperatures greater than 120 degrees Celsius, measured at the point where the highest temperature resources encountered enter or contact a well shaft or other resource extraction device, …


The definite temperature cut off tends to take the guess work out of where an applicant should apply for a resource lease or drilling permit and allows for a distinct separation of agency responsibilities.  This also clarifies whether or not the fluids are available through appropriation as groundwater or lease as geothermal.



In all the above examples, the definition accomplishes the task of describing the physical properties that distinguish geothermal resources from other natural resources, but generally fail to characterize geothermal resources in relation to groundwater, subsurface minerals and other established resources.


The failure to so characterize geothermal resources makes the establishment of ownership difficult and has led to conflicts with owners of other resources.

RESOURCE CHARACTERIZATION


As the legal definitions recognize, geothermal resources are similar in many respects to water, minerals and gas.  The result has been considerable disagreement—including litigation—over the essential nature of the resource and corresponding ownership rights.  Such a climate of uncertainty can impede geothermal development, and makes resource characterization a major issue which must be dealt with in order to ensure that geothermal exploration and development can proceed in a timely fashion.


 The federal government, in passage of the Geothermal Steam Act of 1970, avoided the question of how geothermal resources should be characterized.  Instead, the courts were asked to decide whether or not geothermal resources had been reserved to the federal government as part of the mineral estate.  The action brought by the Justice Department (United States of America vs. Union Oil Company of California) began in 1971, and a verdict in favor of the United States was not reached until October 1977 under the title Ottobonie vs the United States of America.

The California Legislature, in the passage of the California Geothermal Resources Act of 1967, also avoided this very important question, and again it was left up to the courts t decide the issue and to characterize the resource.  It was not until the case Pariani vs California was decided in 1981 (California Court of Appeal, 1981) that geothermal was declared to be a mineral resource for purposes of ownership and leasing of lands in California.


Many states, however, have chosen to characterize geothermal resources.  However they have seldom done so in a manner which has resulted in a clear understanding of ownership or leasing rights.


In Washington, the legislature declared that “notwithstanding any other provision of law, geothermal resources are found and hereby determined to be sui generis, being neither a mineral resource nor a water resource” (Bloomquist et al., 1980).


In Idaho, the state declared that geothermal resources are . . . sui generis, being neither a mineral resource nor a water resource, but . . . closely related to, and possibly affecting and affected by, water and mineral resources in many instances (Renwich and Ried, 1976).


The sui generis characterization of geothermal resources serves only to cloud the ownership issue and is, for all practical purposes, meaningless because it fails to clearly characterize the resource and therefore does not clarify the question of ownership.


The states of Wyoming and Utah have characterized geothermal resources as water, while the state of Hawaii has chosen to characterize geothermal resources as minerals.


Whether geothermal resources are characterized as water or mineral, it is best to have such a solution explicitly legislated so that ownership can be clearly determined.  The characterization of the resource accomplishes the second task and allows for the placement of geothermal resources into a framework of historical leasing, reservation and property titles.

OWNERSHIP


By clearly defining geothermal resources to be either water or mineral, the problems associated with the establishment of ownership will be greatly reduced.


Mineral ownership derives from an estate in land, which may be ‘severed’ from property rights to the overlying surface.  Groundwater, at least in the West, is generally held in the public domain.  In the case where the resource has been determined to the sui generis, the state may assign the resource to the owner of the surface estates or the mineral estate or may, in fact, claim the ownership of all geothermal resources in the state regardless of ownership of the surface or mineral estate, and separate from existing water rights.


The federal government claims geothermal ownership wherever it holds the mineral estate, either jointly with the surface estate or as a mineral reservation where the estates have been severed.  Absent, implied, or explicit reservation of water pursuant to the establishment of a federal enclave, the states have primary control over water resources.


In Alaska, the state claims ownership of all geothermal resources, including those under private lands, and is in line with the state’s claim to all subsurface resources in the state.  The state of Alaska does, however, give the surface owner a preferential right to a prospecting permit or lease.  It must be remembered that by definition, geothermal resources in Alaska are limited to those above 120°C (250°F), while ownership of ‘geothermal resources’ below that temperature would fall under water law statute and ownership would be assigned accordingly (Basescu et al., 1980).


In Utah and Wyoming geothermal resources are in the public domain due to their characterization as water.


In summary, it is extremely important that geothermal resources be defined so as to be easily distinguishable form other natural resources so that a clear assignment to an estate can be accomplished and ownership determined.  Although ownership questions could be settled by the courts, a legislative approach would be preferred to avoid certain delays often associated with the courts. (at the federal level?)

