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CALIFORNIA GEOTHERMAL LAW AND ITS IMPACTS ON THERMOPHILE BIODIVERSITY

BY TIFFANY GRANT*

I.  Introduction

The growing need for efficient renewable energy in

California has led to research into ‘green’ energy sources

including geothermal energy production.
1

  Federal and

California state regulations have been designed to promote

geothermal energy development. Although considered a

‘green’ resource, development of geothermal resources for

energy production has not been without environmental

opposition.  “Plants . . . are facing the kind of obstacle

environmentalists used to reserve for oil drilling.”
2

  Many

environmental concerns stem from geothermal resource

development;
3

 this article focuses on the loss of thermophile

biodiversity from utilization of geothermal resources.

Thermophiles are microbial organisms that have

adapted over millions of years to the extreme temperature

and chemical compositions of each specific geothermal

resource.  Their ability to withstand high temperatures makes

them invaluable to scientific and medical research.  The

economic potential of thermophiles in scientific and medical

research is well known, with the discovery and research of a

species in Yellowstone resulting in a scientific process which

reportedly generates approximately $100 million per year.
4

However, thermophiles and their environments remain largely

unstudied.
5

Although federal and state regulations applicable to

California have some basic environmental protections
6

 for

geothermal resources, California lacks any regulations for

the protection of thermophile biodiversity.  In fact, current

California law promotes the over utilization of geothermal

resources thereby potentially promoting a significant loss of

thermopile biodiversity.

II. Geothermal Resources & Energy Production

Through various technologies, the earth’s heat,

transferred through water, can be harnessed for energy

production.
7

 The higher temperature resources are utilized

primarily for energy production, while the lower temperature

resources are used for various domestic applications

including mineral spas.
8

The growing need for efficient renewable energy in

California has led to research into what are considered ‘green’

energy sources such as wind, solar and geothermal energy

production.
9

  In 1999 alone, the Department of Energy spent

a reported $28.5 million dollars on geothermal research and

development.
10

 The Geothermal Energy Association has

reported, “In the next decade seventeen percent of the world’s

population could receive their electricity from a geothermal

source.”
11

 Due to the demand for new energy sources, the

development of geothermal resources has been promoted by

the Department of Energy through research funding and

Congress through the Geothermal Steam Act of 1970.
12

III. Thermophiles & Environmental Concerns

The term ‘green’ to define geothermal energy

production may be misleading.  Although apparently less

environmentally damaging than fossil fuel and nuclear energy

production, geothermal energy, like any other energy resource,

has adverse environmental impacts.
13

 This article will focus

only on the potential for loss of thermophile biodiversity.
14

Geothermal  resources contain extreme temperatures

and mineral compositions making them toxic for most

prokaryotic species, but certain species have adapted to live

in these toxic ecosystems.  These species are referred to as

thermophiles, hyperthermophiles, and extremophiles. Norman

Pace, a molecular biologist at the University of Colorado, has

noted:

It has become clear over the past few decades

that substantial microbial diversity occurs at very

high temperatures. Hyperthermophilic organisms

promise a wealth of unknown biochemistry and

biotechnological potential and challenge our

comprehension of biomolecular structure.

Nonetheless, relatively little is known about the

diversity of life at high temperatures because of

a traditional problem in microbial ecology: the

inability to cultivate naturally occurring

organisms.
15

Cultures of some species are able to survive

autoclaving,
16

 making them significant to scientific research.

The potential for scientific development of pharmaceutical

and industrial products and applications
17

 from

bioprospecting is exemplified by the discovery and

development of the “enzyme Taq polymerase . . .  [which]

was discovered through research on a thermally adapted

microbe known as Thermus aquaticus” discovered during

sampling of a hot spring in Yellowstone.
18

   The enzyme and

a resulting technique called the PCR process was

subsequently sold for $300 million in 1991 and reportedly

generates annual revenues around $100 million per year.
19

Acknowledging the importance of thermophiles, the National

Park Service (NPS) has initiated a “Yellowstone Thermophiles

Conservation Project.”
20

Due to thermophiles’ temperature adaptation, a change

in temperature of the geothermal resource through extraction,

injection, or re-injection of non-heated water could cause

species die-offs if the temperature change was great enough

to cause the surrounding geothermal fluid to cool, even briefly,

to a temperature below acceptable thermophile living

conditions.
21

 Many unknown conditions affect the

sustainability and potential environmental impacts of

geothermal resources.  Research of replenishment rate and

aquifer definition is primarily conducted in association with a

proposed or currently utilized geothermal use.  Although
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research is being conducted into replenishment rates, aquifers

and microbiological species of geothermal resources, the

results are likely to be site/aquifer specific.  The lack of

scientific research and understanding into geothermal

ecosystems is a key problem in the potential devastation of

thermophile biodiversity.

IV.  Current California Law

Geothermal Law in California can be broken down into

the following steps: acquisition of the right to develop a

geothermal resource, compliance with environmental

requirements, and compliance with development and

extraction requirements.  Acquisition of rights to develop a

geothermal resource is dependent upon whether the

geothermal resource is federal, state, or private property.
22

 A.  Federal Geothermal Acquisition and Siting

Rights

The majority of geothermal resources are located on

federal land
23

 in the western United States.  Prior to 1970,

geothermal resource development had been limited to primarily

private lands because the Department of the Interior (DOI)

was reluctant to dispose of geothermal resources on lands

within its jurisdiction without federal direction.
24

  To reduce

this restriction on geothermal resource development,

President Nixon approved the Geothermal Steam Act.
25

The Geothermal Steam Act (Act) of 1970 is the basis of

all federal geothermal jurisprudence.
26

 With two exceptions,

the Act is the only means of acquiring rights to develop

geothermal resources on U.S. public lands.
27

 According to

legislative history, the purpose of the Act was to “permit

exploration and development of geothermal stream and

associated geothermal resources. . ..
28

 The Act gave the

Secretary of the Interior the ability to issue leases for

geothermal steam development
29

 and utilization in public

lands, national forest, and lands conveyed subject to a

reservation to the United States of the geothermal steam and

associated resources.
30

  The Act sets forth guidelines for

leasing and royalties
31

 and exempts certain federal lands,

including national recreational land and wildlife refuges, and

tribally or individually owned Indian trust or restricted lands

from the Act.
32

 The Act also contains an exclusion for the

development of geothermal resources within National Parks

when a significant thermal feature will be significantly

adversely affected.
33

The primary question arising from the Geothermal Steam

Act was: what are considered “lands conveyed by the United

States subject to a [mineral] reservation to the United States

of the geothermal steam and associated resources.”
34

  The

leading Ninth Circuit case on point is United States v. Union

Oil Co.,
35

 which held that geothermal resources were minerals

reserved to the United States under the Stock–Raising

Homestead Act of 1916 (SRHA).  In an effort to civilize the

west, the federal government enacted the SRHA to transfer

public lands to private ownership under patents subject to a

reservation to the United States “of all the coal and other

minerals.”
36

  The SRHA did not directly address the reservation

of geothermal resources or have an intent to reserve them

because congress “was not aware of geothermal power”
37

when it enacted the SRHA.

Union Oil, as owners of lands in the Geysers Field of

California, argued that the term ‘minerals’ should be given

the “meaning it had in the mining industry at the time the

[SRHA] was adopted”
38

 and that geothermal resources should

not be considered a “mineral” under the SRHA. The court

instead looked at whether it “would further Congress’s

purpose to interpret” geothermal resources as minerals
39

 and

held that the mineral reservation to the United States under

the SRHA included geothermal resources.

It should be noted that “nothing prevents a contrary

result in a case involving private rights arising in another

state”
40

 or under a statute other than the SRHA.  In  Bedroc

Limited, LLC v. United States,
41

 the Supreme Court

distinguished a mineral reservation under the Pittman Act in

Bedroc Limited from a previous holding in Watt v. Western

Nuclear regarding a mineral reservation under the SRHA.  In

Watt v. Western Nuclear, the Supreme Court construed the

SRHA to include a mineral reservation of gravel where the

SRHA reserved to the United States “all the coal and other

minerals.”
42

  In Bedroc Limited, however, the Pittman Act

reserved to the United States “all the coal and other valuable

minerals.”
43

  The Supreme Court in Bedroc Limited noted

that at the time the Pittman Act was enacted, gravel was not

a valuable mineral and therefore was not reserved to the

United States.  Such a different classification of geothermal

resources could be found in a different state for private

resources or under a different land grant act.

After rights to develop the resource are acquired, rights

to construct a geothermal energy plant must be obtained.

The Geothermal Steam Act provides that a geothermal lessee

“shall be entitled to use so much of the surface of the land as

may be found by the Secretary [of the Interior] for the

production and conservation of geothermal resources.”
44

The primary California case on point is Occidental v.

Simmons 
45 

decided in 1982 by the Northern District Court of

California.  Occidental, as the holder of a Department of Interior

geothermal resources lease under the Geothermal Steam Act,

filed suit against two owners of surface rights of land with

mineral reservations to the United States patented under the

SRHA.  Occidental sought, “among other forms of relief,” a

declaration of its right to build and operate a geothermal

plant without the consent of the surface owners.
46

  The court

held that power plant siting rights in lands under the SRHA

were reserved to the United States and that the Geothermal

Steam Act authorized such leases.  The court noted that

removal of geothermal resources is inextricably connected to

their utilization
47

 and to hold that geothermal lessees own the

rights to geothermal resources and “yet do not have the right

to exploit those resources without the consent of the owners

of surface interests would reduce the holding of  Union Oil

to an empty theoretical exercise.”
48
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B.  Federal Environmental and Developmental

Regulations

After acquiring a federal lease for rights to develop

geothermal resources and siting rights, geothermal energy

developers begin the actual development of the geothermal

resource.  According to the Department of the Interior, the

“development and production of geothermal resources

involves six phases: exploration, test drilling, production

testing, field development, power plant and power line

construction, and full-scale operations.”
49

Since the lease of federal geothermal resources requires

the discretionary approval of a federal agency, geothermal

resource development on federal land is subject to the

National Environmental Policy Act (NEPA). NEPA was enacted

to “ensure that all federal agencies consider the environmental

impact of their actions” through the development of

environmental impact statements (EIS).  A question arises as

to which stage of geothermal resource development triggers

NEPA compliance and the drafting of an Environmental Impact

Report (EIR).
50

In 1974, Congress supplemented the 1970 Geothermal

Steam Act with the Geothermal Energy Research,

Development and Demonstration Act, which directed the

federal government to “encourage and assist private industry

through Federal assistance for the development and

demonstration of practicable means to produce useful energy

from geothermal resources with environmentally acceptable

processes.”
51

 In 1973, the Department of the Interior (DOI)

issued a programmatic EIS for the geothermal leasing

program,
52

 which noted that initial exploration operations

involve only casual activities and “practices which do not

ordinarily lead to any appreciable disturbance or damage to

lands, resources, and improvements.”
53

The Sierra Club Court recognized that to undertake

exploration other than casual use, the lessee must submit a

detailed plan of operations to the United States Geologic

Survey (USGS) which includes proposed measures for

“protection of the environment.”
54

 Thus, geothermal energy

developers are able to postpone the EIR NEPA process until

a development plan is prepared.  It should be noted that

although NEPA requires an Environmental Impact Statement,

it does not require that even significant environmental impacts

be mitigated or avoided.  In addition, it is difficult to measure

the potential impacts on thermophile biodiversity because

the majority of these species have not been identified, much

less studied.

C.  California State and Private Geothermal

Acquisition

While Ninth Circuit case law has found that geothermal

resources on federal land is a mineral, states differ on the

classification and regulation of geothermal resources as a

mineral, water, or sui generis, neither a water nor a mineral,

resource.
55&56

  In California, two cases hold that geothermal

resources are minerals on state and private lands, analogous

with Union Oil.  Pariani v. California
57

 addressed whether a

state patent included rights to geothermal resources while

Geothermal Kinetics v. Union Oil
58

 addressed whether a

geothermal resource is part of a mineral estate in a deed to

private lands.  Both cases regard rights to geothermal

resources within The Geysers Field of Napa County,

California.

In 1980, the California Court of Appeals decided

Pariani v. State of California,
59

 the state-law equivalent of

the Union Oil case.
60

 The plaintiffs were owners of land over

geothermal resources in the Geysers Field area of Napa

County.  The lands had been granted by patent of the State

of California between 1946 and 1956, with the reservation to

the state of “all. . . mineral deposits.”
61

 As in Union Oil, the

court noted “the fact that the presence of geothermal

resources may not have been known to one or both parties to

the. . .conveyance is of no consequence.”
62

  The court

identified the interpretation as “[grants] for the sovereign

should receive a strict construction—a construction which

will support the claim of the government rather than that of

the individual” and that “a grant is to be interpreted in favor

of the grantee, except that a reservation in any grant, and

every grant by a public officers or body, as such, to a private

party is to be interpreted in favor of the grantor.”
63

Having stated the interpretation in favor of the state,

the court then discussed the classification of a geothermal

resource as a mineral.  The court dismissed the idea that

geothermal resources were heat or water, noting that the states’

definition of geothermal resources does not limit geothermal

resources to heat.  The court also dismissed the claim that

geothermal resources are water, noting that the toxic
64

condensate of the steam at the Geysers field is not the “life-

sustaining water which the courts have felt impelled to exclude

from mineral grants and reservations.”
65

  The court concluded

that “either under a constructional approach of the general

intent reservation. . .or the classification approach. .

.geothermal resources are reserved to the patenting

government.”
66

In Geothermal Kinetics v. Union Oil,
67

 decided by the

California Court of Appeals in 1977, the court considered

whether a grant of minerals included geothermal resources.

In agreement with  Union Oil and  Pariani, the court held

that a geothermal resource is part of mineral estate in a deed

to private lands.  Geothermal Kinetics claimed title from a

1951 deed of conveyance for “all minerals in, on or under”
68

the land.  Union Oil, holder of an assigned lease to the

geothermal resources from the surface owners, claimed that

the geothermal resources were not minerals, but heat.  The

court noted that a functional approach to interpreting the

mineral grant was warranted instead of a mechanical approach.

In addition, like Union Oil and Pariani, the court noted that

the mineral does not need to be known to exist at the time of

conveyance of a grant or reservation.
69

The court recognized that the State of California placed

the Geothermal Resources Act under the section for Oil and

Gas in the Public Resources Code inferring that the legislature
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view geothermal resources as minerals.
70

  The court went on

to distinguish the geothermal resources from water stating

that unlike groundwater, the “origin of geothermal waters is

not rainfall, but water present at the time of the formation of

the geological structure.  Because rainfall does not replenish

geothermal water, it is a depletable deposit.”
71

  As in  Pariani,

the court also recognized that geothermal water was not a

necessity of the surface estate and that the geysers’ water

was toxic and unusable for drinking or agricultural purposes.

The court concluded that from examining both the broad

purpose of the mineral conveyance and the expectations of

the property interested, the rights to the geothermal resources

are part of the mineral grant.
72

Defining geothermal resources as water, mineral or a

sui generic (unique and separate) resource, has resulting

impacts on the ownership and regulatory oversight of

geothermal resources.   The Federal and California case law

classifying geothermal resources as minerals provides for

the best understanding of geothermal resources.  Although

most geothermal resources require water to function,

classifying geothermal resources as minerals instead of water

accurately portray the nature of geothermal resources as

finite, where water is usually considered a replenishable

resource.

D.  California Environmental & Development

Regulation

The Division of Oil and Gas (DOG) permitting process

ensures developer compliance with applicable California

Geothermal Laws.  California enacted laws for geothermal

resources conservation in the Public Resources Code
73

 and

regulations for the drilling and operations of geothermal

resources are recorded in the California Code of Regulations

Title 14.
74

  The purpose of the Division of Oil and Gas

permitting for development of geothermal wells is to: “prevent,

as far as possible, damage to life, health, property, and natural

resources; prevent damage and waste of underground

geothermal deposits; prevent loss of geothermal reservoir

energy; prevent damage to underground and surface waters

suitable for irrigation or domestic use; prevent other surface

environmental damage, including subsidence; and encourage

the wise development of geothermal resources through good

conservation and engineering practices.”
75 

 Although the

code specifically states its purpose is to prevent damage and

waste of geothermal deposits, loss of geothermal energy,

and damage to waters, the Public Resources Code does not

however, make any mention of geothermal biodiversity or

thermophile ecosystems.

The Division of Oil and Gas (DOG) oversees the drilling

of wells and injection, including collecting monthly

geothermal production and injection reports. The DOG

ensures compliance with state casing, blow out prevention,

plugging and abandonment, and production standards.  In

addition, the DOG collects well fees and is responsible for

subsidence detection and abatement in geothermal areas in

the State of California.
76

  Development for low temperature

geothermal resources require the same CEQA and DOG

permitting procedures as high temperature wells, but differ in

the amount of bond, fees, and drilling requirements.
77

In addition to the NEPA and CEQA requirements

discussed thus far, there is a vast number of other permitting

agencies that may have jurisdiction over geothermal resource

development within California.
78

V.  Conclusion

Science has only recently begun to understand the

importance of thermophiles and other microorganisms in the

ecosystem.  However, their financial addition to biomedical

and scientific research for industrial process has already been

documented.
79

  Currently, geothermal resources are being

exploited and depleted at significant rates solely for energy

production, low temperature heating, and health spas.  In

many cases, such as the Geysers Field in California, the user

of the geothermal resources is aware that the resource is

finite and will soon be exhausted and destroyed.

With the little scientific knowledge surrounding

geothermal resources, California law should provide for the

protection of thermal biodiversity in geothermal resources to

ensure that valuable resources are not destroyed before they

are understood and their economic potential recognized.
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