
a 
I 

I -;]... 
I • 



May 11; 1977 

Mr. Brian Rogers 
Alaska State Legislature 
Legislative Affairs Agency 
Pouch V 
Juneau, Alaska 99811 

Dear Mr. Rogers: 

uman Affairs Researc l 
4000 N.E. 41st Street 
P.O. Box 5395 
Seaulc, Washington 911105 
Telephone (2061 525-3130 
Cable: HARCSEA 

Gary Simon and I certainly enjoyf!d the opportunity to 
visit with you last week . We appreciate your giving 
us so much of your time during your obviously busy 
schedule. 

As promised, I am enclosing some srunples of our work 
which may be germane to your interests. I should note 
that we have three other major repo:rts which are due 
ou '..:. by the middle of June on subject s which are parti­
cularly pertinent to the discussions we had regardi ng 
implementation of programs in the s tate of Alaska. 

Again, we appreciate the opportunity to meet with you 
and hope to see you in the near future . 

Sincerely, 

/j( f£L/I~ 
c. Richard Schuller 
Director 
Science & Government 

Study Center 

CRS/stk 
Enclosures 
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UGAl NOTICE 
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Executive Summary 

The Nuclear Regulatory Commission (NRC) is undertaking-­

in cooperation with other federal and state agencies--a study 

designed to improve procedures for federal and state review and 

approval of sites f or proposed nuclear facilities.* As a part 

of ~ that study, this report focuses on one important segrn~nt of. 
' ' ' 

t f I • 

the entire process: the roles of state and local agencies in 

planning for and managing social and economic impacts of nuclear 

power plants. In order to be effective in these roles state and 

local agencies nrust work ~ith each other as well as the NRC. 

Consequently, the NRC should be aware of the probi'ems that state 

and local agencies face in managing social and economic impacts 
-~-- ---

ft -it is to better-cooperate wit~these agencies . 

We used a comparative case study approach , analyzing six 

sites in three West Coast states. The case studies included 

plants in operation, plants under construction, and plants 

still in the planning stages. In contrast to some states, all 

three of these states have moderately centralized procedures 

for siting power plants, and all have strong environmental laws. 

However, the problems facing local · government, particularly in 

less populated regions, are typical of similar communities any­

where faced with the need to pl?'1 for the r apid changes that 

come about from the construction of all large industrial or 

commercial installations. 

*Efficiency in Federal/State Siting Actions, U.S. Nuclear 
Regulatory Comm~. ssion, NUREG-0128, October 1976. 



The m~jor conclusions of this study encompass two types 
' ~ . . . ··' 

1' i( I ' ' ~ '" 

issues: .Substantive impact~ such as schools, .' housing and . 
\ . ' 

'•' 

public· facilities, and process-oriented issues which ·affect 

.the in~ensity and effect of the substantive impacts. The fol- , . . 
lowing is a summarized list of the conclusions and recommendations 

of this report: 
.. 

1. We discovered that the following facilities and ser-

vices were most commonly and most severely impacted by the 

influx of a ronstruction force: schools; public services 

(sewer, water, police, fire, roads, hospitals); and housing. 

2. We identified several process issues which directly 

relate to the effective management of social and economic 

impacts resulting from power plant construction: 

Coordination is poor among most government agencies, 

resulting in a poor information flow, and duplication 

or lack of services. 

Early notification of the proposed project to all affected 

local governments is necessary to plan for impacts and to 

raquest outside funding. Early notification can provide 

adequate lead time (estimated as up to three years for the 

construction of certain public facilities) to construct and 

expand the needed facilities. 



Planning capabilities are 

ment's success in managing the 

economic impacts. 

Additional funding is needed by most 

their public facilities and services. ,, 

3. On the basis of the above conclusions we make the 

following recorrunendations: 

* The NRC should require. as part of the licensing 

process, that the utility demonstrate that it made 

efforts to provide the affected conununities with 

early and complete information regarding anticipated 

social and economic impacts. 

* The NRC should formally examine ~ community's ability 

to manage expected social and economic impacts as 

part of its impact assessment process. 

* Dialogue should be initiated between state and NRC 

officia ls to assure that t he NRC process does not hin-

der state and local efforts to obtain sufficient lead 

iime and funding to cope with power plant impacts. 

* The NRC should establish an information off.ice to direct 

conununities impacted by nuclear power plants to the 

right so~rces of assistance. The possibilities of 

establishing such an off ice at the regional leve l 

should be investigated. 
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Chapter 

Overview 

The Nuclear Regulatory Commis~ion (NRC) is undertaking-­

in cooperation with other federal and state agencies--a study 

designed to improve feder.al, state, and local procedures for 

siting nuclear power faciliti es and dealing with their impacts.* 

This final report discusses one aspect of the overall ~tudy: 

state and local government procedures for identifying and 

' managing the social and economl c impacts that may be associated 

with constructing or operating a nuclear power plant. The dis-

cussion of these state and local procedures points out how they 

relate to the entire process. 

The building of a nuclear power plant, particularly :.n 

sparsely populated areas, has significant social . and economic 

impacts on communities close to the construction site. The 

influx of a large construction force into a community causes a 

rapid increase in demand for public services (e.g., education, 

fire, police) and public facilities (e.g., roarls, sewers). 

When the power plant has been built, and the construction force 

departs, the demand for such facilities and services may decline 

very rapidly. Sometime s a community is unprepared for the rapid 

growth and subsequent rapid decline in population associated 

* Efficiency in Federa l/State Siting Actions, U.S. Nuclear 
Regulatory Commission, NUREG-0128, October 1976. 



with the construction of a nuclear power plant. This may 

lead to unplanned and even haphazard growth that can place a 

great strain on the conununity infrastructure. This strain on 

faci~ities and services can be minimized through the coordinated 

use of state, county, and local planning procedures. However, 

the community must be given sufficient "lead time"* in which to 

do proper planning, must have methods available to accurately 

assess which problems are likely to arise, and must have the 

resources to provide solu~ions. 

This report contains thr ee kinds of information. 

A. It identifies the social and economic impacts 
which potentia,ly· can be mitigated by state and 
local government action. 

B. It identifies the existing planning and budgetary 
processes that state and 10ca l governments might 
use in dealing with these impacts. 

C. It discusses the relationships among federal, 
state , and local processes. 

The research for this report started by identifying the 

range of social and economic consequences of power plant con-

struction that can impact a commu~ity. Both adverse and 

beneficial impacts were identified and the analysis focused on 

those impacts that a community can manage or mitigate. The 

data sources were obtained from a literature search and from 

analyses previously conducted by members of the research team. 

* "Lead time" refers to the period of time between the d~cision 
to locate a plant in a specific community and when the impacts 
begin to occur. 



We used case studies to identify the existing ·· planning . 
I 

and budgetary cycles that s~me representative state and local 
~ 

governments might use in dealing with social and economic 

impacts. Six plants were selected for case study analysis. 

Two sites were selected from each of the following states: 

Washington, Oregon, and California. Sites were selected in 

consort with the NRC to provide date for a range of character­

istics to be discussed later. 

Data gathering consisted of interviews with state, county, 

and local officials in each of the three states to obtain 

information about their power plant siting process and the social 

and ec•.)nomic impci.cts t h(!. t occur r.ed or a .re expected to occur in 

the respective host communities. Interviews focused on how 

each community ccped with (or planned to cope with) local social 

and economic impacts and what planning procedures the com-

munities have set up to ensure orderly growth. In addition, 

in the interviews we discussed planning and budgetary cycles 

as well as revenue generating techniques. 

We then examined the information we had obtained on 

state and local planning procedures to see how such planning 

activities might be better integrated with the federal 

licensing process. A portion of this work consists of a 

ne twoi;-k analysis designed to illus.trate relationships between 

the federal, state, and local processes. 



Definition of Terms 

In order to assure that the reaqer understands the terms 

throughoYt this report, definitions of several planning­

related te~s are given below. 

Local governmer refers to municipal, county and regional 

governments most closely involved in· planning for t he impacted 

area. However, when reference is made to both local and county 

governments_, local refers to municipalities. 

Community refers to the area within lega l town boundaries 

and adjacent areas that are perceived by residents as making up 

a coherent entity. 

The plannincr oroces s i s the seque nce of ste ~s tha t ar e 

undertaken to formulate goals and to implement them through 

specific ordinances regarding the use of land and the provis ion 

of services in a jurisdiction. 

The budgeting proces s is the sequen~e of s t eps taken on an 

annual or biennial basis by various levels of government to 

determine the means f or generating r evenues and t o allocate 

resources for the provision of government goods a nd Gervices . 

The permit process is one of the tools of planning . It 

includes specific steps that must be taken t o obta in approval 

of proposed development 'projects within a particular locality, 

county, or state ; This tool is used by government agencies 

to assure that developers are in compliance with governmental 

regulations and plans . 



Process is a series of actions 
\ 

continuous operation. 
:r ., 

Procedure refers 1 to the method of 

Mechanism refers to an action that .is used as a means 

to achieve the desired goal; it is used here to refer to 

specific actions used to attain overall planning goals. 

, 1.3 Case Studies 

As noted above, we conducted two case studies in e ach of 

three West Coast states: Washington, Oregon, and California. 

We selected two nuclear power plant sites in each state. (See 

map on page 6) The sites were as follows: 

Skagit-Sedro Woolley, Washington, proposed by Puget Sound 
Power and Light (PSP&L) . 

Washington Public Power Supply System (WPPSS-2)-Richland, 
Washington, being built by Washington Public Power 
Supply System. 

Pebble Springs-Arlington, Oregon, proposed by Portland 
General Electric Co. (PGE) • 

Trojan-Rainier, Oregon, built by Portland General Electric 
Co. (PGF) 

Rancho Seco-Clay Station, California, built by Sacramento 
Municipal Utility District (SMUD) • 

Diablo Canyon I-Diablo Canyon, Cal~fornia, built by 
Pacific Gas and Electric Co. {PG&E). 

Each site was selected according to a number of criteria 

that were defined jointly by the research team anci the NRC. 

Major criteria were: (1) size and type of host conununity; 
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(2) differing stages in completion of the construction; and 

(3) convenient geographical access to sites (in this case, 

three West Coast states) • 

·1.3.1 Community Type and Size. The specific impacts 

likely to occ:ur ~t any given site are dependent on unique 

characteristics of the host conununity. Social and economic 

impacts experienced by small isolated towns will be of a 

greater magni tude than if the same plant were built near a 

large ci ty. As an illustration, the lack of a vailable housing 

at the Skagit site just prior to the start of construction may 

create much pressu .e for building trailer parks. In contrast, 

the cxi~tcncc of suffici~nt vacant housing near the biablo 

Canyon site minimi zed pressure on the local housing market 

during construction of that facility.* 

1.3.2 Stage of Completion. We also tried to select sites 

having power plants in various stages of completion. In com­

munities where the nuclear power plants were already operational, 

such as Rainier , Oregon (Trojan) and Clay Station, California 

(Rancho Seco) the social and economic impacts associa ted with 

construction have run full cycle, and a complete retrospective 

case study can be made. In Sedro Woolley, Washington (SY.agit) 

and Arlington, Oregon (Pebble Springs) the impacts have not 

occurred yet and can only be anticipated, but the planning 

processes under way can be examined in detail. 

* There is some dispute about this point. See Pago C-11. 



1.3.3 Disadvantages of these cases. There are also 
' ·: . 

certain disadvantages to the cases used • . We wanted . a range 

of plants from the beginning . to completed state. However, the 

impacts associated with the two comple~ed nuclear ·power projects 

in California, Rancho Seco and Diablo Canyon, were minimal. . . . ,. 
Rancho Seco 'was located, near a. large metropolitan area and 

there was vacant housing near the Diablo Canyon site, although 

the nearby conununities were small to moderate in population. 

Two alternative sites, San Joaquin and Sun Qesert, would have 

provided more potential information on community impacts, but 

were only in the planning stages of development. In addition, 

Californ~a has 9ha ng0d its siting p~oGess by creating tho 

California Energy Resources Conservation and Development 

Conunission (ERCDC). Rancho Seco and Diablo Canyon were 

built before ERCDC had jurisdiction over siting and site 

certifi cation. San Joaquin and Sun Desert will be subject to 

the new siting regulations. 

The same situation exists in Oregon where the Trojan 

plant was built before the Oregon Energy Facility Siting 

Council took jurisdiction over plant siting. The Pebble 

Springs site has gone through the certification and review 

process at the state level. State certification was recom­

mended by the Oregon siting council but a legal suit has 

prevented action by the Governor. 

In addition, we must remember that it is risky to 

generalize from the three stateg and six sites we examined 

to situations in all other states. 



Data Gathering. We interviewed a number of key 

persons who were involved with each power plant project 

state, county, and local levels. Interviewees included local 

· government officials, school district administrators and plan-

ners; representatives from the state ene~gy office, the state 

' siting council, and the 'state plan.ni'ng agency; and a few·' 

utility-community liaison representatives. Each was inter-

viewed concerning the range of impacts (using as a base those 

identified from the literature review) , their planning and 

budgetary cycles, and mechanisms for identifying and manag ing 

local social and economic impacts, including taxing procedures 

and capital investment ··planning. 

of the inte rview schedule.) 

1.4 Analysis 

Finally, we analyzed informat ion from the interviews and 

other information on the state and local processes and on the 

aelected sites. We discuss ~ tate level processes and cycles 

in one chapter and local level processes and cyclc·s in another. 

Because pf the brief time allowed to generate this report and 

because many different state and local agencies each have their 

own requirements and/or responsibilities in dealing with power 

plants, our major focus has been upon the siting and planning 

processes. Less emphasis was placed upon the budgetary process 

and specific permit processes. The team feels that the mechan­

isms and cycles available to plan for impacts is one of the key 

elements in effective coordination of federal, state, and local 



• J 

management efforts. Without planning and 

· mec:;ha~isms, J>uqget ·and permit processes wi11 ,.continu~ to 

piecemeal. However, a later step in .. ,NRC' s : overali study 

devote '!'ore ef'.fort to budgeting and specific: perJnits becaus~ 

are two important compon'ents of lo~al iiµpac~ management~ 

Local and State Governmental Agency Fragme
1

ntation 

One significant limitation on this study is the fragmenta­

tion of the local, county, and state governments in the three 

states we examined. Agencies at each governmental level often 

lack common objectives and are only loosely coordinated; 

individual agencies may have incomplete information as to what 

~ -- .&..'--- ----- .! - -- -J... J..\-- .! ... _ .: ____ _ .., _____ .1,.. _ ., ~---- -= -- ---- -~- .! - - ~.,. __ 
•.n .. uc.&. O.'j \::U \,,.L.\::o:t Cl\.. \..U\::.L.J. 'jVVt::J. U .lll\::4H .. Cl.L. .L.\::V t:: .L. CU.I;: UV.L.U'j. nt::: 

found cases where county and local officials communicate very 

infrequ~ntly, where local and county officials both complain 

of little communication with various state officials, and where 

state agency officials are unaware of what other state officials 

(with similar responsibilities) are doing. This fragmentation 

was compounded by situations where officials involved in the 

siting of a power plant, or in th~ identification and possible 

management of its impacts, had long since left the agency and 

their replacements could only provide guesses as answers to 

some of our questions. 

~his problem of fragmentation and lack of coordination 

is common to most government agencies. It is not the result of 



malicious or intended exclusion by one agency of anotli.er·, but' 
\ _, . 

• • ·" ( l l ' 

ratper often occurs beqa~;Se th~r~ i~ nei ~h~~ time nor/istaff, to 

pursue mc;>re coordinated a.nd efficie~t goals. !• Thus, t1asks sucn 
I • 

as ~he 'identification of all permits which'· may be re.quired 
~ 

the state, county, or local levels to cope wi'th social and 
\' : I \ • 

economic impacts become a monumental sorting-out of government 

functions and agencies--it would involve contact with every 

divi~ion within every agency which might potentially be involved 

with such social and econo~ic impacts • . Given the time con­

straints of this project, such a task did not prove realistic. 

Thus we chose to focus on community development and planning, 

and e ne r gy agencie5~ 

A final limitation imposed by a lac~. of coordination and 

communication is that information does not always flow easily . 
among government agencies. Thus, although there are several 

well-done studies on impact management (see especially Williams, 

1976) many local officials are not aware of their availability. 

It is more likely (although not a certainty) that state officials 

will be aware of the studies; however they have no formal man-

date and little staff time to pass such information on to 

· affected counties and conwunities. 



Major Conclusions 

The maj'or conclusi9~s of this study fo~us 
I~. 

substantive impacts such .as school~, 

on twq ·types 

' hqpsing and' public 

faci~li ties i arid process-oriented issues which affect 
I 

ef feet of the subs.tantive impacts. 

Substantive Issues 

1. Schools are a public facility often impacted by the 

influx of the construction force (children of construction 

workers). The impact is complicated by its temporary duration 

and suddenness and can have detrimental effects on the quality 

of education and on relationships between existing residents and 

payments by the utility to the school districts. 

2. Public services (sewers, water, ~cads, hospitals, fire 

protection and law enforcement) also can be significantly over­

loaded by the construction of a power plant. To manage these 

impacts most successfully communities need lead time to plan for 

expanding the facilities and additional funding to accomplish 

the expa~sion. 

3. Housing is another conununity facility, usually con­

trolled by the private sector, which is impacted by. the influx 

of a construction force into a conununity. Subsidized housing, 

mobile homes, modular homes and zoning that allows for higher 

densities are techniques available to conununities to cope with 



However additional and 
. '' ~ 

l~ad time are both necessary to a successf U:l 

qation of these impacts. 

Process Issues 

There has been, and .in cases continue to be, 

coordination among state agencies, local agencies, state and 

local governments and utilities in the states we examined. This 

lack of coordination results in a poor information flow; accurate 

and timely information is necessary for state and local agencies 

to effectively plan for the above mentioned social and economic 

·-. - -- --=-=-

2. Early notification of the proposed project to all 

affected local governments did not always take place at the sites 

we examined. Lack of early notification means communities do not 

have adequate lead time to plan for social and economic impacts 

and to request funding from outside sources. For large capita l 

projects communities may require up to thirty-six months from 

the time they begin planning to the time the facilities will be 

ready for use. This issue is complicated, h~wever , by the fact 

that in some cases communities are uncertain as to if the plant 

will be built or not. By the time it is certain that a plant 

will be constructed, it is too lat.e for the community to develop 

plans to cope with the impacti. 



A locai government's capabilities for planning 

to rapid growth will determine in · large part how suc­

cessfully . loc'al impacts . are · managed in the nuclear pow~r 

development proc~ss. 

Most communities 11 ne~d .outside f~nding to expand their 

publib facilities and ser~ices to meet the demand imposed by an 

influx of construction workers. Such additional funding m~y 

come from the utility in the form of prepayment of taxes, or the 

federal government. 

Our recommendations, based on the above findings, are as 

· follows: 

- L - • • ~-': 
bHV UJ.U 

_ _ ___ ,: -- _ _ _ ___ .:.__ .- .= _.:_ t_ _ 

.;... cy UJ..&. t: , c;& o pcu. t.... u~ 1..uc: 

that the utility demonstrate that it made efforts to provide 

the affected communitie s with early and complete information 

regarding anticipated s ocial and economic impacts. 

* The NRC should formally examine a community's ability to 

manage expected social and economic impacts a s part of its 

impact assessment process. 

~ Dialogue should be initiated betwee n state a nd NRC officials 

to assure that the NRC process doe s not hinder state and loca l 

efforts to obtain sufficient l ead time and funding to cope 

with power pl~nt impacts. 

* The NRC should establish an information off ice to direct 

communities impacted by nuclear power plants to the right 

sources of assistance. The possibilities of establishing 

such a" office at the regional level should be inves tigated. 



II: The Identification 
and Economic Impacts 

2.1 Overview and Definitions 

Social and economic impacts which affect a community due 

to the construction and operation of a nuclear power plant are 

principally related to changes in the demographic and economic 
I 

characteristics of the community. Shifts in size and composition 

of the population will affect local economic activity, the tax 

base, public services and quality of community life. Usually, 

for a rural siting, the smaller the neighboring hos t communi-

ties, the greater the net impact produc~d by plant construction. 

The increase in population and its composition is due to 

_in i n f lu:..: o f a cona ~'" l'-Uetian : mar:.=:gr·r!tont: and er;ginee:.=: i:~g .. .,.-..... ·~ 
••"-""- •' 

force, and their families. Population increase does not occur 

at once, but rather ~roceeds incrementally for the first one or 

two years of plant construction, p~aks in the third to fifth 

year of constr uction, and declines rapidly thereafter. For 

example, for a single-unit, 1200 megawatt station, the work 

force peaks at approximately 1475 workers in the fourth year of 

construction.* 

It is r.ot the growth in population o i inmigrating con-

struction workers alone which has ramifications for a community. 

* Schulte, Steven c. "Overview of Population ~equirements -
Analysis of Sectors Affecting Socioeconomic Impacts of Nuclear 
Power Plants." Richland, Washington: Battelle Pacific 
Northwest Laboratory, October 1976. 



Some members of the work force bring their families with 

communities near the site.* Social and economic impacts 

because this new population places demands on a community's 

infrastructure. It requires man~ facilities and services, 

which a community may or may r1ot be able to initially supply. 

In addition, these new demands on services require the addition 
' 

of a secondary work force to provide those services. In turn, 

the secondary workers relocate their families to the host 

communities and are an additional source of population growth. 

This population growth has consequences on a community's 

population composition. Many construc t ion workers have s_chool 

age children. The composition of a rural community with an 

aging population is therefore radically altered and may be 

caught unprepared to house the new children in presently 

available school facilities. 

The problems are further complicated by the fact that this 

is not a permanent population growth. Rather, it is very intense 

for a r easonably short term, usually five to seven year s. Unless 

other industries are prepared at the end of this cycle to pro-

· vi.de employment opportunities for continuing high levels of 

population, the community will experience a r.apid population 

decline as residents le~ve to work elsewhere. The community 

* For estimates of typical population effects, see page D-12 
of this report and Recht and Greene (1977). 



may then be saddled with excess housing, retail, sewer, 

and school facilities, if these have .all been pr~vided. The 

planning problem which is most critical to conununities facing 

. such a •boom and bust•• future, therefore, is providing the 

optimum mix of temporary and permanent facilities, or use of 

other alternatives. 

The problems discussed above - rapid, tempora~y population 

growth, strains on existing community facilities and services, 

changes in the community's economic structure, etc. - are 

generic to power plant siting or the construction of any large 

industrial or commercial installation. However, although these 

problems will occur, they will vary in magnitude. depending on 

the size of the communities near the site. The problems will 

be more severe in r ela tively isolated rural conununities, than 

in comrnunities located near a metropolitan area. In the latter 

case, the work force will more than likely commute , as opposed 

to relocate, a nd therefore not require as many services. 

2.2 Dimensions of Social a nd Economic !~pacts 

Social and economic impacts are multi-dimensicnal, and 

thus present an array of problems to federa l, state, and local 

* "Boom and Bust" is a term applied to areas experiencing 
large and rapid population changes - first i ncreasing , then 
rapidly decreasing. It is usually associated with a deteri­
oration in tho quality of life, as commun i ty services are 
strained during the "boom" to accommodate the new population . 
When the "bust" occ urs a nd the population leaves, those facili­
ties which were provided to accommodate the increased demand 
are left idle. 



officials attempting to cope with them. Some principal 

dimensions of these impacts which affect the problems of 

planning for their amelioration are: 

·1. Magnitude or intensity, su~h as the size of the 
Incoming construction forcd relative to the existing 
population. 

2. Reversibility, or whether conditions are · retrievable 
after construction is over. The acquisition of land 
for the plant is an example of an irreversible impact 
whereas the provision of portable classrooms is 
reversible. 

3. Primary versus secondary, meaning whether the impact 
is direct or indirect. The influx of construction 
workers is direct, while the demands placed on com­
munity services are direct or secondary. 

4. Beneficial or adverse. These impacts are self­
explana tory. ?omc impacts, such as enl arging the tax 
base, are positive while others, such as over­
crowding in the schools, are negative im~acts. 

S. Length of occurrence. Some impacts are short-term 
while others are long-term. Congestion on roads or 
highways will subside when the constructiot. workers 
leave the community, but vacant, permanent housing 
remains. 

6. Synergism . Some impacts, taken alone, do not appear 
to present serious problems to community officials. 
However, when the impact s are aggregated they can 
present difficult planning and coordination problems 
to the conununity. 

If not planned for properly , ~uch as planning the correct 

mix of tempora ry as opposed to permanent services and facilities, 

a "boom and bust" phenomenon can occur, leaving the community in 

a worse situation than originally existed. Local government is 

often placed in an intractable position reg~rding the provision 



of new facilities and services because it must wait until the 

population is projected with a high level of certainty to reach 

a certain level and density before it can justify building new 

facilities and providing new or expanded services. Yet, i~ the 

local government's planning is to assure orderly growth, and the 

growth transition is to be smooth, it must have adequate lead 

time co construct new facilities before the population influx 

occurs. 

2.3 Specific Impacts Potentially Occurring with the 
Construction of a Nuclear Power Plant 

A number of s pecific social and economic impacts associated 

with the construction of nuclear power plants were identified 

through a review of the pertinent literature and previous 

research experiences of some study team members.* 

* Olsen, Marvin and Donna J. Merwin. "Toward a Methodology for 
Conducting Social Impact Assessments Using Quality of Social 
Life Indicators." Richland, Washington: Battelle Pacific 
Northwest Laboratory for u. s . ERDA, 1976. 

Curry, Martha and Marjorie Greene. "A Progr am Plan for Per­
forming Social Impact Assessment: A Case Study of Coal 
Development in the Powder River Region." Rlchland, Washington: 
Battelle Pacific Northwest Laboratory for u. s. ERDA, 1976. 

Curry, Martha, Jill Goodnight and Marjorie Greene (contributors). 
Identification and Management of Economic und Social Impacts of 
Nuclear Ener Centers: A Pre liminor Anal s is. Seattle, 
Wash ngton: Batte! e lluman A airs Research Centers , 1975. 



The literature consisted of environmenta~ . impact statements, 
• 

scholarly works, and handbooks describing community impacts. 
·~ . 

('l'he most useful wox-ks included Battelle Human Affairs Research 
I 

' Centers, 1975; Olsen and Merwin, 1976; Reiff, 1976; Williams, 

19761 and Brenner, 1976.) 

A listing of the potential range of social and economic 

impacts which could occur in a community impacted by a power 

plant are shown in Table 1 . Not all of these impacts occur in 

every community where a plant i s being built. The items in 

this table show the r ange and variety ~f changes possible with 

cons truction and operation of a nuclear facility. The magni-

tude , ~nd 

ally from one site to another • 
. 

All of the impact categories in Table 1 arc attributabl e 

to a l arge construction labor force and secondary employment 

force, plus their families moving into an a rea of sparse 

population. Construction workers and their families may add 

a large increment to demands for public facilities and services . 

The now residents may also provide new sources of tax revenue 

for the community, but how much revenue a conununity will get 

is dependent on how local taxes are collected and distrib~ted. 

(They are not necessarily collected by the agency which uses 

them.) 



TABLE 2.1 

Major Social and Economic Impacts Associated 
with Nuclear Power Plants 

The main headings describP. the major sectors of social 

and community life which could potentially be impacted: the 

subheadings des~ribe the types of changes which might take 

place in each sector. 

1. Relocation Impacts 

A. Displacement of ~esidents from the site area 

(These people could be confron t ed with a new housing 

market of escalating prices--prices may be higher than 

what residents were compensated for their property) 

2. Demographic Impacts 

A. Rapid population growth caused by in-migration of the 

construction force workers employed in service or 

support jobs and those seeking employment who may 

remain unemployed 

B. Change in the ethnic composition of the population 

c. Change in the sex ratio of the population 

D. Change in the age structure of the population 

E. Change in the educational status of the population 

F. Change in the population density of the area 

G. Change in the urbanization rate of the area 

3. Local Economic Impacts and Taxes 

A. New job opportunit:i.es in the community 

B. Change in tho total median family income in the area 



c. Change in the employment rate in the area 

D. Change in the retail prices in the area 

·E. Demand increases for retail service[ \. 

F. Change in the assessed value of property in the area 

G. Change in prevailing real estate prices 

H. Change in the cost of living in the area 

I. Change in the budget and property tax levy review 

J. Increased revenues from the sales tax 

K. Change in the community's gross product 

L. Change in the business and industrial composition of 

t he community 

M. Change in rates of business starts and failures 

N. Change in econowic base 

o. Increased economic planning required 

4. Public Works and Transportation Impacts 

1\. Water 

1. Demand increases for major transmission and distri-

bution system for water supply 

2. Need increases to develop new drinking water sources 

3. Need to provide more technology to protect water 

quality 

4. No~d to provide storm run-off systems as urbani-

zation increases 

5. Change in the demand for water 



I 

Increased demahd for sewer collection treatment 

3. 

facilities 
:l 

Increased neec for facilities for sludge disposal 

and recycling // 
. II 

Failure of su)osurface sewage system 

c. Solid Waste Impacts 

1. Increased demand on coU.P.ction and storage of 

solid waste 

2. Increased demand on disposal and recycling 

f aci lities 

3. Increased inspecti on of handling and disposal 

facilities 

4. If land disposal, is there adequate land and 

suitable conditions? 

o. Air Pollution Impacts 

l. 

2. 
., .... 

Increased need for air pollutjon contro l policies 

Increased need to enforce existing policies 

Increase in dust and air matter from trucks going 

to the site 

E. Noise Pollution 

1. Increased need for policies to control disruptive 

construction and traffic noise 

2. Increased need to enforce existing noise ordinances 



Impacts 

Increased de .and· for a variety 

highways and expressways 

b. principal, minor arter~als 

c. public parking facilities 

d. traffic control and safety 

e. public transit 

f. airport, land and harbor fqcilities 

g. bikeways 

h. rail transport 

2. Increased need to maintain highways, roads, and 

major arterials 

3. Increased demand for special transportation ser­

vices, e.g. construction workers 

4. Increased need for transportation planning 

5. Land Use Impacts--Agricultural/Hesidential/Commercial/ 

Industrial/Forest/Recreational 

A. Ch ,19e in existing land use patterns (from agricultural 

to more urbanized uses) 

B. Increased demand on services provided by planning and 

engineering departments: zoning, subdivision regula­

tions, comprehensive planning, building permits and 

inspections, and code enforcement 



c. Interference with present land use activity nodes 

D. More sophisticated management toolsUrequired 

·Housing Impacts 

A. Changes in residency duration and mobility 

B. Increased demand for housing of various types: 

rental units, mobile homes, rooms in hou~es, single 

family dwellings 

c. Increase in housing values and rental costs 

D. Changes in ethnic and social class segregation in 

housing 

E. Increased alterations from existing housing market 

structui:e--new un-its, size, price range 

F. Increasei possibili ~y of outmigration of existing 

residents 

G. Increased demand for low income housing 

7. Recreati on/Culture Impacts 

A. Increased demand for a variety of recreational 

facilities and services, public/private , indoor/ 

outdoor 

1. Ballparks and playgrounds 

2. Tennis courts 

3. Swimming pools 

4. Parks 

s. Taverns 

6. Theaters 



. 
B. Increased demand for the community to plan, acquire 

or construct, maintain, or operate recreational 

facilities 

c. Increased need to organize and direct re~-eational 

programs 

D. Increased demand on cultural facilities 

1. museums 

2. libraries 

3. cultura l centers (coliseums, auditoriums, 

historical sites, fairgrounds) 

E. Increased demand for neighborhood centers and programs 

8. Public Safety Impacts 

A. Increased demand/need for basic police and fire services 

--apprehension and detection, crime prevention, fir e 

protection 

B. Increased demand on police enforcement and fire 

protection support systems--communications, equipment 

maintenance, training 

c. Increased demand/need for legal and judicial services 

D. Extent and quality of corrections facilities and ser­

vices (drug, alcohol, delinquency, criminal) 

E. Inadequate jail facilities 



Educational Impacts 

A. Increased demand and need for facilities and 

in primary and secondary education 

B. Increased strains on the budget and quality of the 

educational system 

10. Physical and Mental Health Service Impacts 

A. !ncreased demand for professional services and 

facilities 

B. Increased strains on the budgets and quality of 

physical and mental health care servi ces 

c. Increased dema~ds on laboratory services 

D. Increased demands on a varie ty of services 

1. Family planning 

2. Prenatal care 

3. Chronic diseases 

4. Home health care 

5. Emergency services, e.g. ambulances 

ll. Public Health Impacts 

A. Increased demands on sanitation inspections-­

restauran ts, school buildings, water sampling , day 

care, foster homes, etc. 

B. Increased demand for pub~ic health programs 



c. Rise in ethnic organizations and activities 

D. Increased demand on local mass media--newspapers, 

~adio, television stations 

E. Replacement of traditional rural community values 

and preferences by urban values and preferences, e .g ., 

dramatic increase in fast food and apartment-oriented 

services 

15. Org~nizational 

A. Changes in family living patterns , (singl~s, couples, 

families , C:!tc .) 

B. Changes i n infc.rmal social interaction 

c. Changes in t he number and types of churches 

o. Changes in the socioeconomic class structure 

16. Political Impacts 

A. Changes in the strengths of l oca l political parties 

D. Changes in citizen participation in politics--voting, 

conununicating, acting 

c. Changes in the strength and structure of informal 

conununity power systems 

o. Changes in relationships between l oca l, state, and 

federal governments 

E. Increased demands on local government budget 



Increased demand on government agencies for various 

types of social service payments: welfare, unemploy-

ment, food stamps 

B. Increased demand/need for various services: 

1. Alcohol abuse programs 

2. Interpersonal counseling 

3. Drug abuse programs 

4. Child welfare services 

5. Manpower employment-job training, work experience 

programs 

13. Social and Psychol ogical Wellbeing I mpacts 

A. Change in the type and number of crimes in the com-

munity 

B. Change in types and numbers of social problems--

divorce, alcoholism, suicide 

c. Change in perceived quality of life 

o. Change in life styles as a result of ur~anization-

accelerated way of life 

E. Possible conflicts between newcomers and oldtimers 

14. Community Structure Impacts 

A. Changes in the number, types of community organizations 

B. Changes in the participation rates in community 

organizations 



~mpacts in the Case Sites 

Table 2.2 illustrates the major impacts experienced or 

anticipated at each of the six sites we studied. For each 

category at each site, the general impact which occurred 

or may occur is describe'd. It should be noted that<the · impacts 

described in the table do not entirely encompass those identified 

in Table 2.1. Presently, measurement techniques do not exist to 

monitor all the impacts listed in Table 2.1. 



, Rapid population Anticipated 
moderate 
popu 1 a t ·i an 
growth 

Moderate 
population 
growth 

.Economic/ 
Taxes 

growth 

New job oppor tu- New job opportu- N/A 
nities in tommu- nities anticir 
nity. Change in pated. Antici-
employment rate. pated change in 
Increased demand employment rate. 
for retail ser- Expected increase 

ii-=====~:::.-~1.:.:.,V1 c~S t-i n .:=..t•:. -:-::::--i !-~:t·u~r=::--- -

Water 

Sewer 

* Not Available 

Eventual short­
age without 
11ew facilities 
(in Richland) 

Eventual short­
age without 
new fac i1 i ties 
{in Richland) 

Increased demand 
anticipated 

Increased demand 
anticipated 

Increased 
demand--avail­
able facilities 

Increased 
demand-­
facilities 
available 

' 
Anticipated 
rapid' 
population 
growth 

Same as or 
Skagit 

Moderate 
population 
growth 

Minimal 
population 
growth 1 

w 
...... 
I 

ncrease sa es u c u 1 y: 
tax receipts in minimal prop. 
affected conmu- tax impact . . 
nities. Increase Sales tax 
prop. tax receip s receipts up . 

: l~ ;: 0H~ r~~~yg 1 
i ~ i ,~~~!~~r 

Increased deman 
anticipated. 
Shortage withGut 
new facilities 

Increased demand 
anticipated-­
shortage w/o 

. new facilities 

Increased demand·. No impact 
facilities 
available 

Increased 
demand--facil i­
ties available 

No impact 



CASE STUDIES 

N/A 
Solid Waste 

Air N/A 
Pol lutfon 

Noise . N/A 
Pollution 

Transportation Congestion on 
streets and at 
intersect ions 

Land Use Increased demand 
on planning 
services 

SKAGIT 

Increased 
demand antici­
pated--faci 1 itie 
available 

No impa ct 
anticipated 

No impact 
anticipated 

Major congestion 
antici pated. 
Increased demand 
for traffic 
control 
anticipated 

Increased demand 
on planu ing 
sP.rvices 

N/A 

N/A 

Moderate conges-
tion on roads. 
Increased demand 
for traffic 
control 

Devel opment of 
all available 
land in St. Hele 
fo r hous ing, 
some co111nerc i a 1 

DIABLO 
CANYON 

Increased demand N/A 
shortage 
anticipated 

:t 

N/A N/A 

No impact N/A 
anticipated 

N/A Some rush hour 
congestion at 
highway 101 
turnoff 

Increased demand N/A 
on pl anning 

5 services 

N/A 

. I 
w 
·N 

I 

N/A 

No impact 

N/A 





U\PACT 
CATEGORY 

Socia 1 Services 

Social/ 
Psychological 
Well-being 

·coornun 1 ty 
Structure/ 
Organization 

Polit ica 1 

N/A N/A 

N/A Some conflicts 
anticipated 

N/A N/A 

N/A N/A 

Increased demand 
but not enough 
to preclude 
budget cuts 

Increased demand 
for juvenile 
services began 
during Trojan 
impact 

Change in 1 i fe 
styles 

PEBBLE 
SPRINGS 

N/A 

Retain younger 
population with 
new job oppor-
tunit1es 

N/A N/A 

Some expansion N/A 
of government 
structure~ espe-
c ia 1 ly of emer-
gency services 
division 

N/A N/A 
I 
w ... 
I 

. N/A N/A 

N/A N/A 

N/A N/A 



Chapter III: The State Role 

3.1 Overview 
• 

The purpose of this chapter is to describe and analyze the 

state planning processes and cycles that are involved in nuclear 

power plant siting. The chapter focuses on the use of these 

mechanisms to deal with social and econqmic impacts. First, it . 

compa r e s the state energy facility siting processes of Washington, 

Oregon and California as to their responsibility for social and 

economic impacts. Second, it compares the state planning and 

conununity development agencies that have responsibility for state 

involvement with local communities in social and economic impact 

assessment and management. Lastly, it presents a general dis-

cussion of the potential l y most useful features in each of the 

state processes. 

3.2 State Energy Facility Siting Review Processes 

3.2.l State Energy Authoritie s . An increasing number of 

states have adopted energy facility siting laws which require 

state approval of the location for proposed energy facilities. 

Thi£ approval may supercede any approval granted in the federal 

licensing process. Such siting reviews provide states with some 

influence on the location and development of energy facilities. 

Of particular concern here is how state facility siting r eview 

procedures take socia l and economic impacts into consideration . 

Washington, Oregon a nd California have state energy agencies 

which arc legally responsible for planning and coordinating 

energy development in the state. The California (Cal. Pub. Re s . 

Code IH 25200 et seq. Supp. 1976) Encr~y Resources Gonserva t ion 

Development Commission (ERCDC) has the strongest mandate of the 



and implement a plan for 

needs in the state; the Oregon legislation 

ment of Energy (Ore. Rev. Stat. I 469.120; 1975) and the' 

Washington legislation creating the State Energy 

Ch. 108, Laws of 1975-76 (44th Leg. Session, 2nd Ex. Session), 

= 5) ·have a more limited scope in planning for future energy 

needs. The Oregon and Washington laws place major emphasis on 

centralizing information about energy supply and deveiopment 

and on effecting coordination among state agencies. 

In all three states the energy planning process includes 

as a primary function the .evaluation and approval of all proposed 

energy facility sites. In California the five commissioners of 

the ERCDC act as the site evaluation hearing body which is 

staffed by the Facility s{ting Division of that agency. In 

Oregon a site evaluation council is attached to the Energy 

Office; in Washington a site evaluation council has been set 

up as an independent agency. Oregon's council is made up of 

members appointed from the public; Washington's consists of 

members from 15 state agencies. In Washington, representatives 

from county legislative bodies from counties with sites under 

consideration become temporary members of the council when it 

considers the facility and site in their county. In Oregon, 

it is also the county legislators from the potentially affected 

conmunity who serve as an advisory committee to the Energy 

Council. Although these arrangements assure some local input, 

they do not guarantee that other local governments and citizens 

receive adequate representation. 



3.2.2 State Certification Processes. The energy 

s'it.e certification process is similar but not identical 

three states. Oregon and Washington have gone through the site 

* certification process, and have formally specified the steps 

that must be taken in the process. While California has not 

yet implemented the site certification process, the ERCDC has 

developed administrative regulations which provide specific 

guidelines for the procedure. Listed below is the general 

outline of sequential steps in the site certification process 

in , tlte three states, with special note of the requirements for 

considering social and economic impacts. 

1. Utility files notice of intent (NOI) to file an 
application f0r site certification to the appro­
priate Commission! or ~o•.mcil (hereafter c~llcd 
"agency"). Social and economic effects must be 
discussed in the NCI in California. The NCI 
process does not exist in Washington. 

2. Agency distributes NOI to interested parties and 
solicits comments from state and local agencies 
(Washington omits this step; California requires 
publishing NOI summary in newspapers of local 
areas affected) . 

J. If NOI is determined acceptable by agency, utility 
proceeds to prepare and file an application for 
certification accompanied by a filing fee. 

4. The application for certification provides the 
major basis for evaluating the proposed facility 
site(s) and usually follows a general EIS format 
(collect baseline data on existing conditions, 
identify effects of alternative plans on various 
physical, biological, environmental, land use and 
social and economic elements of the area and 
region, and identify way~ to mitigate adverse 

For the Skagit, Satsop and WPPSS sites in Washington, and 
the Pebble Springs site in Oregon. 



impacts). · It also includes a. justification 
· need, a -1 discussion o'f emer'gency systems and 
precautions, 'waste transport and. disposal plans. 
This step is one point where pertinent informa­
tion on soci~l and economiq impacts ~s required in 
all three states. . ' 

"•. jf 
Hearings: ~ ~allowing the receipt of the applica-
~ion for 1certification, the agency distributes 
copies to state and local agencies, performs its 
own staff evaluation of the application .'~ 
sufficiency~ (a state-required EIS in Washington 
and California) and conducts a series ·of hearings 
near the prpposed site to obtain public responses 
to the proposed development. Again, social and 
economic considerations may be raised here. (The 
applicant is responsible for distribu~ion in 
Washington . ) 

6. Agency evaluation may warrant further stud~es of 
problems which are found to be inadequately 
evaluated in the application for certification. 
Among these, of cour .:: ._, could be social and 
economic impact ~~aluations. 

7. The ~gency integr:~ tes comments and criticisms 
obtained from public, state and local agencies 
and the agency uses this information to formu­
late its own report with recommendations for 
approval or disapproval of the ·application. 

8. Agency reports to the Governor its recommenda­
tions; Governor has final voice in the approval 
process. In Washington the recommendation must 
be based on hearing records. 

The three states vary significantly in the timing of this 

site cc~tification process. 

In Washington this process may be completed in a minimum 

of 12 months, which may be extended; in Oregon it may take . 
26 to 30 months; and in California it may take 36 months or 

more. California has the most complex process si.nce it require s 

the applicant to analyze three alternative sites in detail in 

the NOI process, then to provide more detailed analyses of the 



• 'f 
the process. constrast, 

NOI has a much more ~imited function in the oreqon fr rocess 

and does not exist in the Washington process. In all cases, 
I, u 

the actual state site evaluation process usually is p;receded 
' 

by considerable utility planning and sometimes by utility con-

tact with relevant local and state agencies. This contact 

takes place during the utility's own planning process; the 

utility provides information to government agencies about 

its plans. Financial assistance arrangements between the 

utility and the impacted .community can be made before the 

utility approaches the state or during the state ~ite 

evaluation process. 

Each of the states has tried to move toward a more simpli-

f ied permit process in an effort to reduce the number of 

permitting delays facing energy faci lity developers and to 

facilitiate better siting decisions. However, the consolidation 

of permit processes has not been entirely successful. Other 

state agencies (e.g., California Coastal Zone Commission) and 

local agencies (e.g., zoning commissions and bui lding departments) 

still require separate permits over and above the site certificate. 

In addition to permits required for the aite, permits are also 

required for many of the expanded and new public facilities 

needed to cope with the population influx. Efforts have been 

made to coordinate all these permits with regard to timing and 

sequence in the overall site certification process to reduce 

unnecessary delays. 



At first glance, the normal cycle appears long enough 

allow sufficient ·lead time (two to tnree .. years) for . 
• ~nd state· agencies and the utility ~o. plan for ,the impacts · 

I 

ensuing from plant construction and operation. Problems 

occur in timing are discussed later in this section. 

Social and Economic Considerations · in the Siting 

Process. The energy facility siting processes in all three 

states acknowledge the need to include social and economic 

concerns in the application for certification. However, the 

level of detail with which this element must be treated varies 

considerably. 

In all three states, social and economic impacts .• mst be 

in the siting procQgs-- they mus ~ 

be contained in both the Notice of Intent and Application for 

Certification in California and in the Application for Certif i-

cation in Oregon and Washington. In all three states, specific 

adminis t rative regulations spell out in detail the elements 

that must be included in the application, and all include a 

fairly comprehensive list of social and economic factors. In 

addition the California and Oregon regulations include the 

identification of available resources to mitigate social 

problems (Washington regulations are n~t yet published) . 

California's Energy Commission has the powe~ to unde rtake 

further investigation of social and economic impac l 1 a. • . 

associated mitigation measures if an initial evaiuation 



determines that ana~ysis is insuff~cient. 

Oregon the utility mutst conquct any additional stuaies co!'lsi- · 

" dered necessary by the siting council. Washington .uses its 
1 l • , 

$25; 000 permit fee t01 hire a consultant only to analyze the 

application. The sit1ing agencies may also perform their own 
I 

assessments, although , in Washington they are. not funded for this. 
J ~ 

' . 
Th~ environmenta l impact statement (EIS) has also become 

a major tool, particularly for state and federal levels of 

government, for performing these assessments. Twenty-four 

states (Council on Environmental Quality, 1975, p. 659) 

including California (California Environmental Quality Act , 

CEQA) and Washington (State Environmental Policy Act, SEPA) 

now have state environmental quality laws which r equire an 

environmental impact analysis for some private and all public 

projects which have any signficant envi~onmental impact. In 

Washington and California the energy facility siting agency 

is responsible for the preparation of environmental analyses 

that indentify social and economic impacts and procedur es for 

mitigating these impacts. In the preparation and evaluation 

of thes~ reports , state agencies can become acti vely involved 

in social and economic impact assessment as we ll as mitiga tion 

measu res. 

Including county iegislators on the siting body and holding 

public hearings on proposed projects also helps to assure that 

social and economic impacts, as they arc perceived locally, 



will be identified. However, as mentioned earlier, county 

legislators may have a different perception of local needs 

impacts than local community planners, officials and citizens, 

and may not communicate with them. The California ERCDC does 

not 'include any local representatives during deliberations on 

siting issues. However, it uses three specific mechanisms 
. 

early in the . siting process (in the NOI phase) that assure the 

opportunity for local involvement and input . The ERCDC (1) must 

publish a sununary of the NO! in local newspapers, (2) must 

distribute an information packet to local governments once they 

receive word from a utility that a site is being considered in 

the NOI process, and (3) must reimburse local governments for 

their review and input td the application procedure. Additionally 
-

the Commission has a Public Advisor who assists people wishing 

to participate in Commission proceedings and who can suggest 

* ways to make that participation most effective . (ERCDC, p 1-2.) 

'l'hus several aids are provided to local governments and the 

public to help them comment on the Environmental Impact Report 

(California's term for Environmental Impact Statement) and for 

participating in the certification process for facilities 

affecting them. 

* However, one person interviewed in this :;t:ate expressed the 
view that the Public Advisor has not really been that helpful 
to citizens. 



• 
3.2.4 Involvement of State Planning Agencies. State 

agencies which assist or coordinate local land use planning 

and conununity development efforts compris~ a second channel 

considering social and economic impacts in developing power 

plants. The state agencies involved and the nature of their 

involvement vary substantially among the three states. Rather 

than try to identify each state ageqcy that might be involved in 

provid~ng services to local areas, we chos~ to focus primarily 

on the state planning and conununity development agency: or its 

equivalent. We chose this agency because it is the agency most 

likely to be involved in dealing with local governments in 

comprehensive community planning and it is usually the state 

dispenser of at least some federal funds for local planning. 

impact management, particularly in communities that are impacted 

by large nuclear and other energy facilities. 

3.2.4.1 Planning Assistance Age ncies. Washington, 

Oregon and California each have agencies that are responsible 

for the state coordination or assistance role in local compre-

hensive pla nning and community development efforts. This agency 

is the Off ice of Planning and Research (OP&R) in California, 

and the Planning and Community 1\ffairs 1\gency in Washington. 

These agencies administer HUD 701 fund~ to local governments 

and are responsible for assisting local communities with 

comprehensive planning efforts and with impact management 

efforts. In Oregon, two agencies are involved. The Department 

of Land Conservation and Development: administers the State 

Land Use Planning 1\ct, financially a ssists local governments 



, 
in completing them and coordinates certain ' state 

The Intergovernmental Relations Division (IRD) administers 

HUD 7~1 funds and represents the Governor's office in 

coordinating impact management efforts. 
' . 
field staff to specific geographic regions 'in the state. 

I 

The field staff are assigned to work with communities in . 
with problems that require intergovernmental coordination. 

California and Washington's agencies have a more fragmented 

system of assistance to local governments. State agency staff 

are assigned to functional programs and work with communities 

involved in those specific programs. While spokespeople for 

both the California and Washington agencies have expressed 

concern and interest ir assisting communities impacted by 

power-plan~construction, t he fr program-oriented organizations 

make comprehensive assistance less likely than in Oregon. 

However, all three states have established mechanisms for 

providing technical assistance (field staff) as advisors or 

facilitators to local communities. 

Generally 1 in California and Washington these planning 

agencies do not provide financial assistance to local communi-

ties, although t he state does select and disperse federal 

funds to applicants and grantees. However, they play a key 

role in helping communities to obtain federal or other state 

grants or loans for a variety of services and facilities. The 

state agencies do not have much money in their budgets for 

community impact management. In f'lct, Washington provides no 

state money for comprehensive land use planning; it disperses 



money , only. , however, is the leader in ... ·. 

' area of' financial as~istance with $4 million. allocat.ed to 

"ta,ssisting l _ocal gov.ernrnei:it's ·develop land use plans. to . , 
~ complianc~ "with the Stace Land Use P1lanning Act. , 

. 
3.2.4.2 Other state Agencies. Although we investi~ 

gated only the state agencies most directly involved in r~lating 
~ ' I. ~ 'f \ I . • f 't/' • 

to conununities' comprehensive planning efforts, there are• numerous 

other state agencies that_ may provide limited impact assistance 

in specific areas. These include agencies responsible for public 

health, social services, 'housing assistance, and transportation. 

Federal agencies are also relevant because although some state 

grants are available for community projects and programs, much 

of the ava i l.able financia l. .ii! . .ssista1lce . -- - - flo_ws acr~ncies .=:....===:-. - . 
from federal agencies such as EPA and HUD. We did not investigate 

all of ·these various agencies because time for this project was 

short. Many of these agencies have differing objectives and 

roles which at times overlap or are not consistent with one 
I 

anotb.er. This makes identification of all potential forms of 

~t~te and federal assistance a time-consuming task. To the 

extent that stat~ and federal agencies take responsibility 

for assisti ng or monitoring local impact. tnanagement efforts, 

it will be important to examine thoroughly these various agencies 

and programs and how they relate to one another . Such know­

ledge will help in identifying th~ range of impact managemen t 

tools and in identifying how the relevant levels of government 

can best work together to manage these impacts. 



· · Al•l three states included in 
' ' 

study have developed 

formal mechanisms within st~te, government for coordinating 
I ' ' • ' {• ' \ 

ener,g~'l facility s-iting w.ith state planning. While the struc-
. f. , '. . 

~ . 
t~re of . these mechanisms differs in these states, they 

basic features which could be used by other states which have 
. 

to develop a site .evaiuation prpcess. 

The thre.~ states all include local governments formally 

in ~he site evaluation process. Tem~orary membership or 

advisory status on the site evaluation council; early notifi-

cation of the community; and reimbursement of local governments 
(I 

for their review of the facility site applica tion seem to be 

particularly useful ways of assuring lo~al government involve-

ilowever: t hore bave -been some 

and including all of the impacted governments and in assuring 

that the local r epresentatives actually represent their area. 

Also, the California ERCDC's Public Advisor to potential 

intervenors is a unique service which potentially helps to assure 

that the public has adequate access to the decision making 

process and the relevant information. Finally, the practice 
. 

of holding hearings in the local area affected by the proposed 

s i te, which is done in the three states, helps all parties 

involved to see more clearly and be more aware of the local 

s ituation. 

The state planning and community development aqencies 

tend not to have well dcf ined or comprehensive roles in 

assistinq local governments to manage impacts from energy or 

other developments. Oregon is undertaking its first state 



! 

effort to provide compr~hens~ve impac~ management assist~nce 

through the IRD's coordinating function in the Pebble Springs 

case. This is potentiall~ an innov~tive state role in social 

and economic impact man~gement. With the exception of this 

one experimental mechanism, however, the three states planning 

and community development agencies are not organized so as to 
I 

play a major role in coordinating federal, state, and local 

efforts to deal with the local social and economic impacts 

associated with nuclear and other energy developments. 

Generally, the states ha~e little money budgeted for 

assistance to local governments facing or experiencing major 

social and economic impacts. Although Oregon does have money 

budgeted to assist loca~ gove rnments develop lo~al land use 

tv -sLate programs ror 

other local needs. This is true also in California and 

Washington because they all rely upon HUD 701 money for local 

comprehensive planning assistance (with no state financial 

assistance) . Oregon and Nashington cannot respond quickly to 

financial needs due to the lag ~ssociatcd with a biennial budget 

(the lag is sometimes up to 30 months). Although each has 

developed some mechanism for providing emergency funds, these 

are limited and arc probably inadequa t e to cover a ·wide range 

of needs in impacted conununities. 'I'he developer, however, can 

be asked, and under Washington law, required to make impact 

payments to communities. (See Chapter IV for further discussion 

of the utility's role in impact management.) 



Much of the po:Vential assistance to local 

ments currently lies within federal programs, making the 
' ' ' 

planning. and budgeting cycles at least as important as those 

at the state and local levels. This tends to complicate impact 

management efforts by local governments since they need to plan 

some facets of their annual budget and programs so they coincid·~ 

with both the federal and state fiscal years (which often are 

not consistent). Additionally, federal funding may be nego-

tiated directly with local governments or through state agencies 

who then administer and monitor funds to loca l governments. 

This varies from program to pr.ogram and is an inconsistency 

which makes it difficult for either local or state agencies to 

develop a comprehensive impact man~gcmcnt schemeJ This situation 

particularly hinders state efforts to provide a coordinating 

* function to local impact management efforts. 

In summary the state site evaluation and planning agencies 

show a growing interest and concern in playing a major role 

in identifying and evaluating social and economic impacts and 

in the provision of technical and financia l assistance to 

impacted communities. Although only Oregon has formal mechan-

isms in place fur playing such a role, sevor~l ztaff in the 

state agencies in California and Washington are attempting to 

* This view wa s expressed ~;pecifically by people in Oregon's 
IRD, which docs have a mandate to coordinate state and local 
programs. 



monitor informally communities anticipating impacts, 

planning advice. The fragmentation of roles among the state 

agencies makes it difficult for the planning and community 

development agencies involved to provide information to local 

governme11ts in locating and using state assistance and to 

comply wjth state requirements from various agencies. Another 

factor which limits the state's role is its inability to provide 

substantial financial assistance to local governments (except 

for Oregon's land use planning assistance). Finally, because 

of these two limitations, st11te agencies may not have developed 

the expertise necessary to provide comprehensive information 

and technical assistance that local governments need to manage 

effectively the social and economic impacts with which they 

- -· - ~ - - - ., 
a.a.. ~ .Lc\Ut::U. 



Introduction 

This chapter is compd~ed of three sections: (1) an 

examination of local government's role in 

(2) a discussion of the function of local comp=ehensive 

planning in the assessment and management of social and economic 

impacts resulting from nuclear power plants: and (3) a discussion 

of local government's ~roblems and successes in providing the 

additional public services required by the construction and 

operation of a nuclear power plant. 

This chapter is written to r e flect the process as it now 

exists in Washi.ng~on, Oregon, and California. Since the time 

frames of the six sites studi~d vary considerably, no statements 

about state processes would apply accurately to the experiences 

of each utility and community faced at the time their plant was 

approved and constructed. Consequently we decided to describe 

the approvol, coordination, and financing processes which now 

exist, even though the experien~es of the earlier projects 

(Rancho Seco, Trojan, and Diablo Canyon) were rather different. 

4.1.l Local Involvement in the Siting Process. Basically 

there are two ways in which local public o f f ~cials may be 

involved in the process. Th~ first is as temporary members of 

the state sitinq council. The second is as planners who 

oryanize cf forts, perhaps with state help, to deal with anti­

cipated local impacts. In tho St~te of Washington local 



I 

The Local Officials' Participation in Siting Decision 
Making 

The precise nature of local governmental involvement in 

the siting decision varies in Washington, Oregon and California, 

although there are several generally consistent practices. 

(See Appendices B, C, and D for a detailed description of the 

role of local governments in each of the three state processes.) 

County governments in Washington and Oregon, and all local 

governments in California are notified at about the time the 

state and utility begin to have formal interaction. In 

Nashington and Oregon rep·resentatives of county legislative 

authorities from the affected counties sit on or are advisors 

to the respective Energy Facility Siting Councils for the 

duration of the sitir..g decision affecting them County 

legislators may not always be the most appropriate local 

representatives to put on the siting councils. In some counties, 

the local governmen ts and county government do not communicate 

* regularly, thus one cannot represent the other very well . 

This causes a problem particularly in cases where local govern-

ments (cities and towns) feel most of the impacts, but are 

not represented directly in the decision making and in the alloca-

* Washington State officials gave the example of a county 
conunissioner on the Energy Council who never ~ven talked with 
town, school district and other local officials about potential 
impacts. 



tion of resources for planning and impact management. In 

California the local governments are asked for their conunents 

on the Notice of Intent and the Application for Certification 

and are reimbursed for their planning, study and review efforts 

associated with the power plant. The reimbursement comes from 

either the Energy Commission or the utility. To date, approx-

imately 30 communities have been reimbursed for their review 

efforts with regard to two energy facilities. The reimburse-

* ments have been billed to the utility. 

California's recoc;ni.tion of L.:ith the importance of having 

all the local governments review applications, and of the 

necessity to assist these govcrrnnE:!n ts financially in carrying 

out this function, is ~n important step toward ensuring full 

local participation. Many local governments, particularly those 

in sparsely. populated !:owns and counties have very limited staff 

and funding for day-to-day planning responsibilities . The siting 

of a power plant in such a community will clearly be of critical 

interest to its residents and public officials. Yet without 

financial assistance to hire consultants or additional planning 

staff, government officials may find it imp0ss ible to adequately 

review and assess the implications of such a large development 

on their communi ty. 

* Information gained in phone conversation with R. Richard Recht, 
Consultant, Palo Alto, California. 



' 

Although~ the issue get fair 
,> .. 

tion has not been resolved completely, all three states do 

involve local governments .in the. siting process in ·~ome way. 

One Washington state official sugge,sted a potentia'l solution 

to this issue. All affected local, county and regional 

governments and citizens groups would be asked to form a 

coalition. That coalition would then select· a representative 

to the siting council to represent the concerns and to report 

back to all the member governments and groups. A mechanism 

such as this merits consideration by the state siting councils. 

In addition to the question of which local governments 

should be and are involved, is the issue of how much considera-

tion should be given to ·the local government pe:spective in 

the siting decision. It appears that local governments may 

have some limited powers that they can u~e to influence this 

decision. For example, in the Skagit County case, changes 

in the ~oning ordinance were required before the site could 

be certified. llowever this power is not used at all exten-

sively. After the Skagit County commissioners received the 

request for an unclassified use permit from the utility, they 

initiated a research effort to determine what other counties 

with power plants had done. After extensive inquiry they were 

unable to elicit a sinile reply from a local jurisdiction that 

had ever attempted to regulate the siting of a nuclear power 

* plant . 

• Memo from Pred Clagett, staff, to Richard Hemstad, then 
Director of the Washington State Office of Community 
Development, December 1, 1975. 



. 
In addition to other local permits 

which the local governments can requir1:! ,C?f a utility. However, 

) we did not explore these permits withil'l the time constraints 

for this project for two r easons. Fi:rl! ~ t, local permit systems 
I 

are fragmented, thus it is difficult t r) obtain information on 
. 'I . 

the range of permits required for a de·ielopment. Secondly, 

such ~ermits appeare~ not to be a~ isl~e for the six specific 
I 

site~ we examined. 

It is also im~ortant t o note that the siting agencies in 

all three states have some preemption powers over local zoning 

and land use plans , although the limits of each power are 

unclear. It should be not ed that the first chairman of the 

Wa shington State Thermal Power Plant Site Evaluation Council 

(the predecessor to EFSEC) stated in testimony before Congress 

that Washington 's siting law requires compliance with loca l 

zoning before the util i ty can approach the siting council 

(Joint Committee on Atomic Energy , 1974). 'l'his was also the 

situation with the Skagit plunt, where the utility had to obtain 

a rezone . State officials point out, how~ver , that because 

of an a• ~dmen t to the law i n 1975 and a r ecent Attorney 

Genera l 's ruling, the state evidently does have preemption 

powers. Nonetheless, the state officials whom we interviewed 

appear to be ma king serious efforts to · take local concerns into 

accoun t (although some l ocal officials a rc skeptical about thi s 

judgment) . Local governments can help assure thi~ serious 

c~n~ldcration th~ough their input as advisors and reviewers 



utility's application. 

A final point regard ing the local role in the siting 

process concerns the issue of coordination among the various 
I 

goverrunental bodies. As mentioned in the Introduction, 

coordination and communication are critical issues for local 

and state governments, particularly those impacted by !;ome 

type of energy development. If one local agency · is informed 

by the utility or by the ste.te of a potential power plant 

development , this does not guarantee that all the othe~ affected 

local agencies will subsequently be informed. In addition, 

there is no guarantee that the utility will infer~ the local 

agencies of its plans directly. In fact the literature docu-

ments that historical!~· communities have not been informed of 

plans to construct nuclear power plants (Campbell, 1976) . 

Such a l ack of communication results in less t ime for le>cal 

agencies to plan and establish programs , and it can exclude 

them from decisions which ultimately affect the community way 

of life. Perhaps further documentat ion of the increased 

difficulties caused by such a lack of communication can 

encourage some of the l ocal and state agencies to take a closer 

look at their working relationships with each other in the area 

of siting of e nergy f acilities. 

In conclusion, the local role in the sitin~ process is not 

as clearly defined as the state role in the nuclear power plant 

siting process. While adequate local and citizen repres•?ntation 

is not guaranteed in the Oregon and Washington processes , the 

local and state governments we examined show seric1us conc:crns 



about the local social and economic issues surrounding 

power plant. In ,our assessment, if local gcNernments make 
'.'· 

I 

concerted efforts to provide effective input regarding their 

assessment of potential social and economic impacts and their 

own requirements to effectively manage such impacts during the 

state siting process, the states, in turn, will try to address 

impacts. 

4.3 Local Planning in the Assessment and Management of Social 

and Economic Impacts 

It is of critical importance that local governments are 

notified early about a contemplated development to insure effective 

planning for the expected impacts. The length of time needed 

depends on the anticipated size of the work force and the 

existing carrying capacity (ability to absorb new growth) of 

the community, such notice usually should take place two to 

thre e years before the constrt, :ion force is expected to appear 

(\'lilliams, 1976; Briscoe, et. a .L., 1974). The notice should 

includn information on the magnitude, timing and duration of 

the expe~tcd labor force buildup; accurate information is 

essentia~ in those areas where a large population influx could 

require provision of additional major public services. If 

local governments can get sufficient funding, early notifica­

tion also allows them time for several important planning and 

governmental activitiec;;: (1) to prepare or update comprehensive 

plans, (2) to commission feasibility and impact studies on 

local capital improvement programs (sewers, wa te3r, roads, schools)·, 

(3) to estimate personnel requirements that will result from 



increased demand on local government servi~es, and (4) to 

incorporate public opi nion into development decisions and . 
impact management plams. In addition, lead time is necessary 

for capital improvement prog~ams and special planning programs 

which require state or federal funding, particularly because 

applicatiors for funding often are delay.ed or denied. The 

Pebble Springs and Skagit county sites are examples where the 

counties have had over two years for precisely this type of 

planning. (See Diagram 4.1 on page 58 for a summary of the 

general types and timing of planning activi~ies required of 

local conununities impacted bv energy development). In almost 

all the sites we examined we l earned that , in addition to earl y 

notification , a reciprocal information flow between local 

official s aud the utility facilitated a smoother planning, 

construction, and in some cases, operating phase for the plant. 

Recognition by both the utility and conununity of legitimate 

needs on the part of the other can hasten public acceptance 

and minimize the disrupt ion of loca l governme nt services if 

large numbers of workers are brought in. In areas where the 

labor force is drawn from nearby popu l ations , the need for earl~ 

and continu i ng flow of i nformat ion between the utility and the 

local government is les s critical, although still important 

for smooth conununity relations. 



0 6 9 12 15 

Recognize need and committing to action .... , --..-..~I ~l~~l~-11~-+---+--1-_..-~~~ 

Secure information on the proposed project. 
t---'-.- - ------------

Create information/ planning group. 

Secure technical assistance. 

Prepare background stud ies. 

Organize government for action. 

Assign coordinating/managing responsibi lity. --------·,----
Conduct growth/response planning. 

Prepare service, land use and fiscal plans. 

Prepare land use control ordinances. 

Develop financial program. 
_____ ...,.._. 

Implementing progran1s, developed above. 

(From Willinms, David. "Rapid Growth from Energy Projects: Ideas 
'for ~tatc and Local 1\ction. 1\ Program Guide." Department of Housing 
and trban Development, 1976.) 



~otification to local communities project 

two to three years prior to construction,- · and a reciprocal 

information flow between utility and conununity help create an 

environment conducive to effective planning. Pre-certification 

impact s"tudies, dicta t ·ed by the sta ~e and local governments, can 
•I 

also encourage local c •::>rµmuni ties to begin early planning for 
I 

rapid growth that may follow. 

An additional incentive t o early planning in l ocal communities 

are state and federal requirements for comprehens ive planning. 

At the federal level, comprehens ive land u~e planning has been 

encouraged by several federal programs • . The Department of 

Housing and Urban Development's (IIUD) 701 Planning Assistance 

program , and the Environmental Protection Agency's 208 water 

quality planning program, both require and provide financial 

assistance for comprehensive plans and area-wide water-basin 

plans. Most local governments engage in the planning activities 

required by these programs for they cannot afford to reject a 

major source of l ocal governme ntal funding . In addition, 

requirements in the Coastal Zone Management Act and the Federal 

Clean Air Act e ncourage ccmmunities to practice sound l and use 

planning and energy facility planning. State and local governments 

are in some cases frustrated by the federal piecemeal approach 

to comprehensive land use planning which requ~res them to incor­

porate diff~rent types of information in to their planning process 

in order to tap different sources of federal aid. 

At the state level, Washington, Oregon and California all 

h11ve program:.J requiring or advising loca l conununity comprehen -



Oregon has what appears 

state' land-use planning ~f fort: it .requires local.ities to 
'9 

prepare comprehensive plans w~th substantial input . fr-om the~r 
\ 

' . 
citizens, based o~ statewide goals and guidelines. 'The state ' 

• also .provides substantial funding assist~nce 

(See Appendix B for a detailed discussion.) California and 
l 

~ I , .1 

Wa shington have not developed comprehensive state •land-use 

planning requirFments or an attendant a~ministrative structure 

to ·oversee the process. 

Below the state l e vel, regional councils of government have 

responsibility for some types of comprehensive planning and inter-

f&~es extensively with local government. Most of the counties 

and/or localities we Vidited are members ~f regional councils of 

gove rnment of varying responsibilities and effectiveness. 

Several .councils of government (COGs), particularly those in 

metropolitan areas, perform the A-95 review function, reviewing 

all federal projects for consistency wi 1 ~ the regional perspec­

* tivc. If federal funding is received by localities for various 

impact management programs, these programs would be examined by 

the designated A-95 review body, ir some cases the COG. In the 

more rural counties, such as those in eastern Oregon a nd Washington 

the COGS perform some of the planninJ functions for localities 

* J\-95 Review, legislated through the Off ice of Management and 
Budge t. A-95 Circular, requires that federal funds to a local 
gove rnment must be reviewed and approved by a designated regional 
or state body for consistency with regional needs and plans. 



too small to have their own planning staff, such as 

environmental analyses and preparing comprehensive plans . 

Comprehensive planning was often mentioned as an integral 

part of the response to growth by localities facing population 
J 

pressures and a changed conununity profile resulting from power 

pfant. construction. · The current experiences of• Rocky Mountain , 
' . 

coal towns have increased the awar eness by citizens, offlcials, 

and utility representatives of the tremendous problems which 

can be expected i n small towns heavily impacted by new devolop­

ments. (See Briscoe, et ? l . , 1 974; Lindauer, 1975; Williams, 

1976.) Although many rural communities have traditionally 

been resistant to and suspicious of planning, the severity of 

the problems in the coul . boom towns present few alternatives. In 

fact, conununi ty represen ta ti ves from both the Pebble ~ipr in gs 

and Sun Desert sites visited the Wyoming and Colorado boom 

towns, as guests of their respec tive utilities, and discussed 

planning problems with local of ficials. 

Fiscal planning is ano ther type of planning critical to 

a local government's ability to manage the social and economic 

impacts of a power pl ant . There a re three primary so1 cce s of 

money to a local government to use for impact management. 

The first of these is the tax revenues generated by the plant 

itself . Many power plants ultima t e ly will bring huge tax 

* reven ues to the counties in whi ch they arc located. 

* One respondent pointed out thnt the utility'.s tax paym~nts may 
not result in an increase in tax r evenues . In Columbia County 
the impact of Trojan has been to decrease the cos t per $1000 



. 
And, in fact, most power plants pay increasing property 

taxes as the assessed valuation of the .~lant steadily increases 

during construction. · How~ver, communities that must ·increase 
~ . 

their public services capabilities for the construction force 

usually reed additional outside sources of funding one to three 

years before plant construction begins. Also, the plant may · 

not be in the jurisdiction facing most of the impacts. In 

the Diablo Canyon case, for example, many of the construction 

workers did not live in the school district in which the plant 

was located. The school district with a large proportion of 

the workers and ~heir children was required to absorb much of 

the educational impact, while recej ·..r ing little immediate or 

eventual benefit. (For more detail, s ee pages c-16 and c-17~) 

The jurisdictional problem is illustra ted even more dramatically 

by the Sun Desert case in California. The plant is located 

outside the taxing jurisdictions of the two towns whicn will 

absorb the work force, as well as one or two adjacent counties. 

The towns that are expected to provide a rang e of services and 

facilities for the workers will not r eceive any of the benefit 
I 

of the taxes generated by its plant . 

(Continuation f rom footnote on previous page:) 

assessed valuation to tho tax payer/property owner. The reason 
for thi s is that the amount the county con levy ii. taxes is based 
on its tax base, which can be increased on ly 6% each fiscal year. 
Any increase of the tax base beyond 6i has to be approved by the 
voters of the County. 



Oregon has a program which helps resolve this' jurisdic-

tional pro~~em in the area of educational impacts. 
I 

instituted Intermediat'e Education Districts. (IED). in order 
' 

tially allocat,e industria.l revenue among membe~ . districts·. Such 

reallocation of revenue is only ~vailable for payment Qf operating · 

budget expenses, however. In the case of the Trojan1 plant the 
' r 

two-county IED provides additional assistance in the form of 

central purchasing for loc?l governments and member school 

distri cts as well as performing its equalization function. 

For those communities and counties that can expect increased 

revenues from the power plant taxes, there is also the question . 

of how to spend the increased wealth that will eventually be 

available to them. Local tax rates could remain unchanged and 

additional governr.lental services could be provided to serve new 

populations and new needs, or local rates could be lowered to 

the individual taxpayers as the new industry steps in to fill 

the revenue gap. 

The second source of funding is from state and federal 

programs. Federal agencies could reinterpret eligibil i ty 

requirements for grant s and loans in order to acknowledge the 

special conditions and the sense of urgency associa ted with 

rapid and s evere growth pressures, but may resist doing so. 

Such resistance stems from federal agencies' reluctance to 

fund projects where the rapid growth is not assured. Thus, 

state and federal funds also may come too late to help the local 

governments prepare for future needs due to the plant construe-

tion. This problem also hus been identified in the Rocky 



region where federal approval is often 
' 

As an Exxon official described, 

"Delays in approval leave the cities with no control 
over thei.r ' future. No public official ca11 propose 
the building of public facilities which may not be 
used. When federal approvals are given it is too 
late to design and ~uild public facilities. Also, 
the number of applications have usually been caught 
in a logjam which compounds the local impacts." 
(Lindauer, 1975, p. 66.) 

Local officials in the Arlington, Oregon (Pebble Springs) area 

perceive this to be a problem in their current attempt to get 

federal funds to expand their sewer system ! (See Appendix C 

for more detail.) 

Finally, a third source of funding for local impact manage-

ment is the developer. In some cases utili ties have recognized, 

or been forced to recognize, the severity of the problems outlined 

above, and have worked with conununities ·to provide partial 

assistance. In Skagit County the utility and the county devised 

a constract rezone agreement: the utility promises prepayment 

of some of its taxes to help finance additional schools and law 

enforcement. 

In ·Arlington, Oregon, near the Pebble Springs site, PGE 

has ag reed to assist the city with their airport improvement 

plans in exchange fo~ 25 years of landing fee waivers for 

themselves, their contractors and r c1.bultants. The utility 

has entered into an agreement with Gilliam County to assist 

with funds for improvement of the county road, by the county, 

which will be the main access road to the Pebble Springs plant 



In Boardman, Oregon, PGE has purchased sewer and water .. 

hookups in advance of need by .it or others with the expectation 

of credit or reimbursement when these hoo~ups are used by it 

or ot her deve~opers. At Sun Desert i n California, the utility, 

in conjunction with local unions and a comrRunity college, is 
"el 

training local residents for construction jobs. 

This discussion illustrates that adequate planning by 

local government is important to successful impact management. 

Several conditions contribute to the satisfactory management of 

local impacts due to power plant construction : (1) planning 

should already play a role in the management of growth of the 

community, (2) the community should have two to three years 

for their planning efforts , and (3) adequate and timely funding 

:-:~~:::t !;.::; ::;~ci.4~~d f vL crny dcicii t:.ional public services required. 

If these conditions are not met, then undesirable disruptions 

of one variety or another may occur. It is important to note 

local problems would not be solved simply by more money. ~he 

timing of the flow of revenues and funding is equally important. 

See Chapter 5 for a detailed discussion of fiscal issues. 

4.4 The Provision of Additional Community Services Required 

by the Construction and Operation of a Nuclear Power Plant 

The mix of public and pri vate services that a community 

provides is determined by the size of the population base (and 

consequently the size of the government organizat~on), by 

local traditions and state laws. In general, larger c?mmunities 



become more involved in providing or regulating traditionally 

private services, such as sewer and water facilities: hospitals; 

public transit; professional public .safety departments; and 

public parks and recreation programs. 

The ability of local government to provide the additional 

· community services required by plant construction activities 

depends primarily ·on several factors: (1) the availability of 

unused or underused services existing in the community prior 

to the work for ce entering the area; (2) the numbers of new 

residents; ~nd (3) the availa~ility of revenues to pay for new 

or e xpanded servi ces. 

These factors tend to vary from one l ocality to another . 

Thus we found the range .of services that caused problems to be 

site specific. The most conunon problems , however , seemed to 

center on services re l ated to housing development, sewer and 

water sys t ems, and education. Law enforcement and recreation 

were l ess of a n obstacle to communjty response, but still of 

major importance. 

Housing, for some communities, was a major problem brought 

by the deve l opment of the plant. Where vacancy rates and the 

number of available units are high (as they were at the time of the 

• Diablo Canyon plant construction ) or where the labor force 

commutes from nearby population centers and does not require 

now housing services (as at Rancho Seco) , housing shortages 

and a ssociated services are not a significant problem. Where 

* There is some disagreement about this point. See page C-11. 



the work 
. . 

community, the difficulties become more severe 
' 

officials, even though most of the actual provision of ' housing 
. . , ·;,. r 

remains ·in the private sector. The need for ho~sing 

rel~ted services most severely impacts the' work load of the 
\ 

planni~g a~d building departments, which issue permits only 

after ensuring confonnity with zoning plans, bui~ding codes., 

shoreline controls, and any existing environmental review. 

An increased need for sewage treatment and water supply 

is also closely linked to the housing demands made by new 

populations. Some of the case sites inveGtigated benefited 

from Economic Development Administration grants in the early 

1970's to build treatment. plants with a capacity many times 

tht:iI ~~i5 Liii ':f pufiu l cii...l.uu. - vLiH:!l. - cu11u11un.i i:i~~, nuw~Vf:!r , r1ave 

found treatment plan.ts to be a limiting factor in their 

expansion plans . Loc:al officials in the Arlington-Boardman 

area near Pebble Springs feel sewage treatment has been a 

problem for them. Rapid growth from both power plants and food 

processing plants has already brought demands on water and 

sewer services to neur capacity, an es timated two years before 

the work force is e xpected to peak. The Economic De velopment 

Administration and the Environmental Protection Agenr:y have 

strict requirements on t he ability to show need for new treat-

ment facilities. Because the fate of the Pebble Springs plant 

i s still unclear, the need for new services is unclua r, making 

it difficult for community officials to ask f9r federal a id 



to plan fpr cqmmunity 

The provision of additional educational service's 
• 

facilities also can cause· problems · for a local government·. 

The· need for such services de1~ends on the family composition 

of incoming workers. Primary and secondary educatir l .1re the 

most typically required needs, although. at one site we examined -, 
( 

(the WPPSS-2 plant in the Tri-Cities in Washington) there is a 

growing need 'for higher education. Classroom overcrowding 

h~s been or is expected to be a problem at all sites faced 

with a construction force temporarily relocating in their area. 

The primary problem surrounding provision of education 

facilities, including classrooms, appears to be ensuring equa l 

distribution o~ power plant tax revenues among impacted di~tricts 

and dealing with surplus faci lities after the construction 

force has left. The Skagit rezone contract with Puget Power 

has requ ired prepayment of utility taxes as far as six months in 

advance for each school child of a f ami ly employed at the 

power plant site. hccording to a WPPSS-2 official, Washington 

codes (RCW 54.36 and RCW 54.28.070) prc>vide a mechanism for plac­

ing some revenues from WPPSS-2 where the schuol impacts will 

occur. 

Traffic control, expanded police patrol routes; and extended 

fire coverage also were mentioned in interviews as additional 

services communities we re required to provide due to increased 

population. In very small towns these problems d~d not appear 

to be large: present services were usnally provided by volun­

teers, with growth plans calling for one dcpni:tme n t of p1Jblic 



safety utilizing staff trained both in policy ~nd fire protec­

tion. However, in the more highly populated areas additional 

police and fire stations were required. Where funding for sta ff 

· and new facilities was unavailable, service effectiveness has 

Both the county and municipal governments provide 
• I 

been impeded. 

these services, and their services •are shared a s needed. 

Recreational facilities also were listed by local officials 

as an area where expansion might be needed. Generally the plan~ing 

for such expenditures seemed to be a modera te priority item, 

and the provision of such services was shared by several layers 

of government--school districts, cities and counties. Regional 

parks arc often provided by state and federal fends and some-

times the utility (Trojan and Rancho Seco). The Corps of 

Engineers has provided several waterfron~ parks and docking 

facilitie s in the areas abutting the Columbia River (Pebble 

Springs and WPPSS-2). It should be noted that in the case of 

Richl and , the Corps provided the land and the city is required 

to participate 50 perce nt in the cost of development. Mainten-

ance co~t is also picked up 100 percent by the city. The 

power plant si tes themselve s somet imes serve as park facil-

ities after plant construction is completed. At Rancho Seco 

and at Trojan the utility donated park land and opened their 

reservoirs to swinuning and boating, with the utility at Trojan 

alsq contributing and maintaining a visitor's center . 

The need to provide additional community services for 

population brought by the power plant varies with each specific 



plant site. For those sites where services may be 

the major problems that can arise involve funding the 

additional ·services. There are ~lso problems in timing 

requests for funding from the accelerated local planning 

proc.ess with the more slow moving, federal budgetary cycle, 

is the source of most funds for special public service 

programs and impact m~nagement. 

4.S Two Unique Management Strategies 

During the course of this. study we identified two stra­

tegies used to try to cope with the social and economic impacts 

resulting from power plants which we felt were of special 

significance. The Skagit County-Puget Sound Power and Light 

Company arrangement is a unique contract rezone agreement 

which requires Puget Power to make impact payments in the areas 

of schools and law enforcement . Portland General Electric 

has created an in-house corporation to provide financial 

assistance to communities impacted by its projects . Bach is 

described ln more detail below. 

4.5.1 Skaqit County-Puqet Sound Power and Liqht Company 
Contract Rezone Agreement 

In order to ohtain the appropriate zoning permit from 

Skagit County and, at the same time, assist the county in the 

mitigation of adverse community impacts associated with the 

construction of its 2-unit, 2300 MWe nuclear project, Puget 

Sound Power and Light Company (hereafter called Puget Power) 

entered into an innovative contract rezone agreement with 



the construction of the Skagit plants'. A fixed amount (deter-.. 

mined by a formula to be discussed below) is paid to each school 

district that experiences a rise in enrollment due to the influx 

of children of construction workers. Costs incurred to law 

enforcement agencies are determined by· a 3-member commission 

established in the agreement. All impact payments are 

conside~ed pr epayments of t axes. 

The purpose of this section is to discuss the background 

and details of the impact payments section of the contract 

rezone agreement, although the agreement is not limited to 

impact payments. It has additional provisions to 1:over 

environmental effects, design, construction and land use, inves-

tigations and reports, and a fish rearing facility . In addition, 

the agreement stipulates that there is to be no reprocessing 

of spent fuel or permanent storage of radioactive waste on 

site. Puget Power must submit each radiological monitoring 

program plan and an evacuation plan to the S~agit County 

Planning Department for review and approval . Lastly, if Puget 

Power transfers ownership interest to any municipaiity, public 

utility district or other third party and, as a result of that 

transfer, the amount r eceived by the c~unty from property 



taxes,, privilege taxes and payments in lieu of taxes is 

for any given year than thc··amount paid had Puget Pqwer 
• 

retained sole ownership, Puget Power must pay o~ require the 

third party to pay the deficit. These pro~isions will not be 

explored since the ' discussio~ focuses upon impact payme~ts as 
• 

a unique mechanism f or helping the man~gement of impacts on 
. 

communities. 

4.5.1.1 Background In 1973, Puget Power filed a 

petition to rezone 260 acres of a 1500 acre site it had 

purchased near Sedro Woolley, Washington in order to construct 

and operate two nuclear power plants • . The site was zoned 

forestry/recreational and residential at that time. There 

was neither an industrial zone nor provisions for ~ nucle~r 

power plant for that area in the comprehensive zoning plan. 

An unclassified use permit was requeste4 by Puget Power and 

denied by the Skagit County Commissioners on the grounds that 

classification was too similar to spot zoning and could be 

challenged in court (Myhra, 1976). 

The county planning commission implemented a program to 

update the comprehensive zoning plan. A new plan was developed 

dated November 1973, which included an industrial zone coinci-

dent with a portion of the nuclear plant site and it was adopted 

in December 1973. However , prior to gl - nti~g the permit, t.he 

county commissioners requested Puget Power to prepare anr.'.t submit 

an Environmenta l Impact Statement (EIS). After discussions with 

count:y planners and the legal counsel to an environmental group, 



; . . 
rez_9n~t. on March 26, 1974. . : 

4~5.1.2 · Payments to School Districts. Under 

contr act zoning agreement Puget Power will make l pa~ents to the 

Skagit County Treasurer who will, ' in turn, disbJlrse the mon i.:es to 
ij 

the local school districts. Payments cover the l a~<l itional costs 

associated with providing an education for "conJ1truction impact" 
; 
p • 

students. These studen.ts · are the children of "non-resiclent" 
1' 

construction worke~s. "Non-resident" construct JL~n wo~kers 
J' 

are defined as any construction worker who (1) ~esides in the 
I 

' county, (2) is working directly on the project , s an employee 
I 

of a construction contractor or subcontractors, J, and (3) did 

not reside in the county for more than 30 days ~uring the six 

months immediately preceding the month during which he first 

started work on the project . (Skagit County-Puget Sound Power 

and Light Contract Rezone Agreement. March 26, 1974, pp . 5-2.) 

Monthly payments are made for each "constructidn impact" 

student who is enrolled in a public school on he first schoo l 
j 

day of any regular school month d~ring the construction period. 

The construction period is defined in the agreement to be the 

first me>nth during which the number of construction workers 



·~ \ • ··> 

agreed to pay the 'reasonable" cost of using po;table classrooms, 
• T , • ,-. ' i. ,. ' ~ '(l "" l J 

( . ~ .. . ,, 
if necessary I includi'ng the '·cost of .leas t :1'1g or 1 purch~~;ing. the 

·. ' 

classrooms, . transporting the classrooms to c~mpuses, removing 

the classrooms from campuses, · and restoring th~ campus sites 

to their original condit~on after the construction period. 

Puget Power will also pay the "reasonable" cost o~ constructing 

a portable school campus including portable school buildings, 

ad~i~i:tra tion off ices. physical educ a ti on fa~ i_li tie~ .r . and all 

other buildings and facilities "usually" and "normally" 

associa ~a with portable school campuses . 

If trarsporting students from over-crowded schools to 

schools with space available is necessary, the costs associated 

with transp~rting the students, including leasing or purchasing 

buses, will he paid by Puget Power. In addition, Puget Power 

will pay the "reasonable" costs i~volved with reopening closed 

schools, such as necessary remodeling and/or construction to 

meet state and federal standards. 

As mentioned earlier, Puget Power will make monthly 

payme.nts, within 30 clays after receiving itemized invoices 

from the school districts. The monthly payment for each student 

is equal to the school district's monthly rate for the fiscal 

year involved (July 1 - June 30 ) multiplied by a secondary impact 



\ , I ' 1 \ '" 

of 1. 5. ··The, 'secondary ' impact 
~ ' j , \ ! 

0 

.. 
1
J 

0 
O / I~ • ,.·· (" ... l, ~ .. M 

• • I ' • ' I• ' ,• I ~ ' 

adjustment to assist eacn district ~in . meeting whatever 
' , ~ ..( ;I.,. .,_ • t' r. ) • 

• • '!-. • I:,, , ·, ' ' " . ·~ 

maintenance. and~ ope.ration .'costs ' or 
• , \~ il • . "-.~ ,\ •'.t :~r ·~~1:[ 

~ • 1\"' )t ~ • • , I ' •. • • 

~dditional ·students , .. ' '•' . ~ .. •.., 

1' 

• < . 

of the construction of:· the project but not be .employed direc
1
t ,ly 

on such cons~ruction (~kagit ·county-Pug~€ Sound Power and Lf ght . 
'' 

Contract Rezone Agreement. March 26, 1974, pp. 5-4). Provision 

for a cost escalation/de-escalation fraction is included. A 

school distric t may apply ior advance payments, ~ith documen-.. 
tation, up t o six months in advance. Disputes la~ting over 

60 day~ a·re handled by ; a panel of three arb.itrat.or\5. The 

arbitrators represent Puget Power, the Board of ·county Commis-

sioners, and the respective school district. 

Impact payments a re considered to be prepayment of taxes 

and are credited against f uture special levies or other property 

taxes. However, the amount credited in one year is not to 

exceed 20% of the amount levied on the project in that same 

year. Credits in excess of 20% are carried forward for credit 

in subsequent years. 

4.5.1.3 Payments fo r Law Enforcement. Puget Power 

agreed to provide financial assistance to the Skagit County 

Sheriff and all police departments 'within incorporated 



municipalities of Skagit County during the construction 

Payments are made beginning the first month in whi.ch the 

number of construction workers exceeds 50 and 
( ~ :.,. 

the number of such w~rkers falls below 50. 

I 
Financial impact·!;. in , this area is determined by .a 3-rnember 

coIMlission c.omprised of t he Skagit' County Sheriff, ~he Sedro 
l f ,- • •• \ • • ' ' . . ~ 

Woolley Chief of Pblice, and the presiding judge of 'the s~agit 

County Superior Court. 

Cost ~ subject to impact payments inc lude maintenance and 

operation, personnel, acquisition of equipment, and all other 

cost s directly associated with adding staff members, such as 

empl oyee benefits. 

As in the case of impact payments to ~ ~ hOOL dis~~i~ts, 

payments for law enforcement are considered prepayment of 

future t axes. 

4.5.l.4 Conclusions. The Skagit County-Puget Sound 

Power and L~ght contract rezone agreement appears to be an 

innovative impact management t bol. The ease with which the 

agreemen t will be impl emented remains a question, since 
. 

construction has not begun. A problem may arise with determining 

"reasonable" cost or what comprises a "usual" and ~normal " 

portabl e school campus.. These terms were not defined in the 

agreement. However, the arbitration mechani sm incorpor.ated 

in the rezone cont ract may prove an effective tool for 

settling disputes. 

A final note of caution s hould be included here. Although 



. . 
'contract zo·ning 

, • :i ' 

on the precedent established in Myhr.e v. City of Spokane 
:\ . . 

(,70 Wash. 2d 207, 422 .. P .2d 79~ (1967) ). , its legality is l~ss 
.. I I ' I . ' ' ~ . ~ 
I . . , . Ii . ).j • 

clear 'in ·some other states. Other communities interested in 
"T Ii ,..,,,... • 

' 
• • " ' ' ·,· ~· .. l 

the concept should carefully invest~9a~e the legal 
. 

before proceeding. '(See Scott,, 197-3.) ,. 

4.5.2 PGE Energy Projects Housing and 

* Development Corporation 

Another unique impact management mechanism availa~le to local 

conununities has been developed by Portland .General Electric 

Company (PGE) of Portland, · Oregon. In. 1976, PGE created an 

in-house subsidiary, the Energy Projects Housing and Community 

Development Corporation, with a $1.1 million budget to pr?vide 

financial assistance to conununities impacted by the construction 

and operation of its 2-unit nuclear power site (Pebble Springs) 

near Arlington, Oregon and its 522 MWe coal fired plant near 

aoardman, Oregon. The corporation funds housing and community 

facilities development, including water, sewer, fire and police 

protection, education and recreation facilities and services. 

In 1976, the corporation advanced $42,000 to Boardman, Oregon 

for sewer development and $120,000 for water facility develop-

ment . In addition, the corporation bought land near Boardman 

which has been subdivided and is presently being developed into 

single family and multi-family dwelling units by the private 

* All information contained herein is from telephone interviews 
with Mr. Doug Heider, PGE; Mr. Monte Montgomery, PGE, consultant; 
and Electrical Weekly, February 1976. 



Most recently, it· provided ' funds to the community 
I ',. • ,·· !i. ' ' 

Irrigon, Oregon so that the :i:rr~gon~ comm~~ity could. hire' ~its 
• ,.,'\ '·. • • ';I> • t i~:· J, 

• ' •;"J< I ' 

first city manager/adm'inistratob for . two ·iyears' ·in or.der· to , .. 
" 

develop plan's to <;:ope with, f ut':lr~ gr.qwth~ -and i 1ts consequ~nce~. 
' ') ';\ •• ' t ,'. ". '' ~\ ' 

A number of factors .contributed to the development . of ~he 

corporation. An impact study done for ~G~ by Skidmoi~ , Owings 
1, 

and Merrill recommended the hiring of a development coord•.inator 

to .attend to impact problems in the .Boardman-Arlington area. 

, Secondly, PGE learned that $50 million of a $100 million 

overrun at the Jim Bridger coal fired plant in Wyoming was in 

large part attributed to excessively high worker turnover. 

After surveying the Bridger project empl.oyees it was determined 

that- the lack of adeguate- nous.ing, -schoors- ar1ff recre ·ati.on-

facilities contributed to the high turnover. To prevent this 

problem at the Boardman and Arlington sites, PGE recognized 

the need for "pleasant" communities in which the construction 

workers would live. PGE also recognized t:hat the host cornmuni-

ties would need some aid in providing the needed services and 

facilities. Lastly, to expedite. decision making and coordination, 

the creation of a subsidiary was concluded to be the best 

strategy. Hence, the corporation was created. 

An outside consultant has been hi~ed by PGE to coordinate 
. 

the corporation's activities and the corporation is governed 

by three Board of Director members and several officers. The 

consultant submits the applications for funds to the Doard of 

Directors who make the final decision on whether or not to 



fund the request. Conununities may solicit funds from the 

corporation, or as is often the case, PGE may recognize a 
-

problem area and contact the appropriate conununity official 

or agency to discuss solutions. The corporation then provides 
I 

funds to implement a solution strategy, ranging from hirin_g 

personnel to a specific study of the problem. Any public or 
I ' , 

private group may 'submit funding requests to PGE ~ however, 'SO 

, 
far PGE has not favored requests from private citizen groups. 

One request from a private g r oup , for example, was for funding 

to construct lights for a football field. PGE felt this was 

beyond the scope of the Energy Projects Housing and Community 

Development Corporation. 

The scope of the Lne.rgy Projects Housing and Community 
-

Development Corporation ici very inclusive in impact categories 

for which it will provide funds--water, sewer, police and fire 

protection, education and recreation services and facilities. 

All communities impacted by the influx of the construction 

and operation work force assoc i ated with the Pebble Springs 

nuclear project and Boardman coal fired project are eligible to 

apply for funds . A feature of the cor poration is the short 

time required to process and decide upon an application. 

N ed is the major criterion in determining l evel of funding 

as well as what to fund. There are no pre-established priorities 

for what will be funded and what will not. In general, there 

is no obligation to pay back the corporation for funds received. 

In the case of ~he aforementioned monies give~ to Boardmnn for 

-



and sewer hook-ups·, the . funds ar~ . 
1, I• , . ' 

for the costs to PGE of hooking up the services in the future'. . ' .; ;, 

the houses .. are instanc.es, funding ' wi11 ···. 
~ ' ' .. . ..._ . .. 

com~ in· the form oi: grants fl'om ' tpe corp~r:a~ion . -. I~ applicat;ions 

to federal _agencies for funds, ·the ' Energy Projects 1Housing and 
.. 

Community ·Facilities Corporat'ion will pr·ovide
1
1Lthe percent 

' . . 

required as community matching funds. 



Chapter V: ~iscal. Issues 

Overview 

Scattered throughout this report have been discussions t(.::-f 
" . ~ 

fiscal issues--the financial needs of communities, and the r~venues 
' ~ • ' ,. I 

from nuclear power plants which may meet those needs. In o~der to 
' 

clarify those issu4?s, this chapter summarizes important fisca·l 

aspects ~f social and economic impacts . 

5.2 Who Pays Taxes? 

5.2.1 Property Taxes. The most important source of new taxes is 

the power plant itself. In general, both the plant and the land 

on which it sits are r eal .property . Any portion 0f real property 

privately owned is subj ect to t he property t ax. 

private land pay tax on their entire holdings. Private plants on 

public land pay tax on the improvements to the property (the plant 

itself) and perhaps on the value of thei~ lease hold (depending on the 

state.) Publicly owned plants ore exempt from property taxation. 

The sum of the pxope rty taxes paid by one nuclear unit will 

be s ubst antial. Ona way of estimating this tax load is to take 

a typica l real property effective tax rate of 1.6% (Musgrave 

and Musgrave, 1976, p.351) and ~pply it to an estima te of 

the cost of a 1000 megawatt nuclear reactor -- from $500 

million to $1 billion, producing an annual tax yield of 



two reactor nuclear plant. At tax rates of l•, the yield would 

be $5 million to $20 million. 
tr 

' In contrast, the tax .".iability of a publicly owned plant is 

substantially less (and vaf. '~es considerably by state). During oper-

' ation of WPPSS-2 at Han forcL'., the Wdshington Public Power Supply 
1' 

System will pay no prope r ty taxes, but will pay a special privilege 

tax levied by the state ofl about $1. 5 million per year {Revised Code 

of Washington 54 .28). Ninety-six percent of the proceeds of this 

tax will be distributed to various local governments in the 

Tri-Cities area (RCW 54.28.050). 

Duri , g construction, WPPSS pays sales and use taxes on mate r-

ials, equipment, and contract labor. We do not know whether pub-

licly owned utilities are sub j ect to sales and use taxes in other 

states, but it is certainly the case that privately owned utilities 

would pay such taxes . In addition, construction workers will pay 

sales and use taxes, and will contribute to increased residential 

property tax collection. Most of the sales and use taxes go to 

the state, although many states now allow municipalities to l evy 

an additional increment of sales tax. 

The import~nce to l ocalities of the sales and use taxe s lies 

not in the tot<ll amounts paid by utilities, but i n the U ming of 

the payme nts. Property taxes arc payable annually in the year 

following the aosessment of the property. It is possible that 

the taxing jurisdiction may not receive any tax benefits from an 

improvement to a piece of property for as much as two years after 



improvement is made. Sales and use taxes·, in contrast, are 

paid periodically by merchants based on their most recent sales, 

and so new revenues are available to local governments much closer 

to the time that the existence of a construction workforce 

local government action. 

5.3 Timing Problems 

A rough explanation of the timing problems faced by a local 

jurisdiction can be. seen in diagram 5.1. 

Time line 

Cons tr1.1ction 
Schedule 

* Size of Workforce 

Local Gov't Needs: 

Planning funds 

Capital funds 

DIAGRAM 5 .1: '!'!MING PROB LEMS 

Year 
0 1 2 

0 
(Year 2) 

3 4 

CP 
LWA I 
..-. :;i t e .J.I 
U prep)• 

120 700 

$ ) 

$ o-..... )-

5 6 

cons truc tion 

1300 1'160 

Operating fu nds cvcar J) 0 ___;$:....,._~) - - .. 

Revenue Flows: 

Sales tax 

Property t~x 

0 
Year 

l 

(Year /~) 

(Year' J) 

2 3 4 

* Bnsed on Tabla l from Appendix o, this paper. 

(Year 5) time 

5 6 

7 

- ~. 

l/il 0 

7 



if ' ' 

timeline in 
1, '\ • ' 
approximately three 

' 

for .:_the utility to, do it~ ~nternal .Planning, >, s .ite acquisi-
, \ .. . 

and receive a Limited .Work Authorization from 'the NRC. 
' I 

I 

The diagram shows tha·t the workforce begins in year 3, has 
' 

d peak within a year, and has about 90% o~ the peak work-
I I 

force on hand by year 5. The sales tax receipts track construe-
' ., 

tion activity quite closely (since they are based on purchases of 

construction materials for the project and on spending by workers). 

The property tax receipts lag considerably--only growing after 

improvements to the property have been added to the tax rolls by 

the assessor. Yet the local governments need some funds for plan-

ning 2 to 3 years before the construction begins. If capital projects 

are needed, those funds will also be needed before either the 

funds for increased local government services will track actual 

workforce growth more closely, but may still outrun available 

revenue s for those services (e.g., school financed primarily by 

the property tax). 

The bond market is the way local governme nts ordinarily finance 

capital projects. However most states limit the amount of debt a 

municipality can incur to some fraction of the taxable base. If 

a community is already near its debt limit, it may be pt'ohibited 

from borrowing additional fund s until the new plant is on the tax 

rollo. A community could then find itself caught--unable to pre­

pare for the construction work force until well after their. job 

is done. 



Even if a community has room its debt limit, it may 

still be reluctant to borrow. Since property taxes from the power 

plant will not flow for some time, existing taxp~yers would have to 

shoulder the burden of debt service initially. The Rainer (Oregon) 
. 

School District solved this problem by issuing bonds containing a 

special provision that allowed them to defer repayment for two 

years. At the beginning of the third year, increased pro'perty 

taxes from the Trojan plant were used to begin repayment of the 

debt. Other taxpayers in the district were unaffected. (For more 

detai 1, see page B-13.) 

Planning funds could not ordinarily be borrowe d by municipa l-

ities. As part of their operating budget, they would have to be 

paid for by current revenues. A small town would not ordinarily 

have money available to support a substantial planning effort. 

The ' most likely source of planning funds is the utility. In 

California, utilities are required to p~ovide funds to the Energy 

Commission, which then disburses them to localities to pay for 

their planning and review of utility plans. In Washington, state 

law permits (but does not require) public utilities to pay claims 

to taxing districts who claim construction impacts (nevised Code of 

. Washington 54.36). In Skagit County, the Contract Rezone Agreement 

provides for financial assistance to schools and luw enforcement 

agencies, as discussed in 4.5.1. 

Assuming that the utility pays for planning costs, another 

issue arises. Should those costs become a part ' of the total 



. ) 

sWould· they be deducted 
J • • 

• ~ l 

or should they be credited agai~st future {taxes due? We did· not1 
. I 

I .. 
investigate curren~ practice of. uti'li ty rate sett:ers in our three 

,states. ' However, it is worth noting· 1that the case ~ is strong 'that . 
I \ ' 

these advance payme~ts should be credited against 
, 

community that will receive ·t .he stream of prope· ··.y ·· tax 
I 

revenue will als~ bear the cost of planning for the plant. Those 

communities that do n~t get any tax benefits will not :have to subsi-

dize the other communities by virtue of paying higher electric rates. 

Note that if the planning costs are included in total project costs, 

that may expand the capital base of the utility, which will increase 

its permissible profits. If that approach is taken, the utility'~ 

GUstomers will both finance another community's planning and then 

pay the utility a return on ·that money. 

5.4 Boundary Problems 

The foregoing discussion of timing assumed that the affected 

community would eventually receive the property tax benefits of 

the plant. For almost any plant, only some affected communities 

are so lucky. The plant itself is ordinarily located in a rural 

area, well outside the boundaries of any town. It will fall within 

the boundaries of the county and of some school district, but those 

districts will not necessarily be the ones on whom construction 

workers will depe nd for services. (See the discussion of the 

Diablo Canyon school district problem on page c-17 for nn example.) 

Oregon has attempted to solve this problem (for education 

only) by the use of tax equalization districts, which distribute 



{_ 
~ome ,pro~erty tax re~eipts evenly' -tt1rou9~9ut coun~y (Qr~go~ 
Revised Statutes · 334) • The Oregon apprc»ach reduces severe\ educa-

. 
tion boundary problems ·tq cases in which plants and n~arby ·towns 

l 
, . , ' ~ \ 

are .located in separate counties. Moder.ate inequities amqng 

school districts withi~ counties still persi~t, howev~r, and 
• I 

governmental services are 1unaffected by the law. 

5.5 Summary 

Communities that receive the principal social and economic 

impacts can have fiscal problems for a variety of reasons. 

Some receive no property tax from the plant~ 

a) in states with no property tax equalization ' m1?chanisms, 

any community not encompassing the plant itself; 

b) in states with equaJ.ization, any i mpnc t ed cpmmuni ty out-

side the equalization district containing the plant; and 

c) communities near publicly owned plants. 

Most communities near a plant wil l receive some increased 

revenues from sales and use taxes or. from privilege taxes, although 

the amount of revenue from these sources i s s maller than the poten-

tial pro1.1e rty taxes pai d by a plant . J community able to l e vy 
. 

property taxes on the plant will surely find its increase in tax 

.revenues more than adequate to cover all possible costs of coping 

with its social and economic impacts. Other conununi ties may or 

may not find that their revenue growth meets plant induced needs. 



Those communities that do look forward to adequate revenue 
I 

still have difficulty in getting funds early enough to permit 

them to mitigate construction work force impacts as they arise. 

Any of these circumstances will mean that either community 

needs go unmet as power plant construction proceeds, or that 

plant construction may be delayed until t he community can cope 

with the work f orce. 



{1• 

Estimates of Lead Tfmes 

A major goal for this. "-project was td de.termine :the 'amount 
,- 1 1.t .t ' ' · ~ I .., ~ ' l • .,," , 

time required to deal. w~t
1

h . different social' and ,e~onornic 

impacts. The six sites we studied provided 
. ~J.. 

of the amount of time provide? for certain~ impa~ts, but our 

sa~ple was not large enough to provide information on ,, 
impacts, nor to provide several estimates of the time needed 

to cope wit! any one type of impact. The most comprehensive 

set of estimates we have found are those shown in Table 6.1. 

Information gained from the six sites we studied is presented 

in the rightmost column of this table. Readers will note 

that all our cases fell a-t or above the highend estimates of the 

Colorado study cited in the table. We are i~ no position to 

judge the accuracy of either set of estimates. However, it 

is our judgment that these est imates can be only rough guides 

at best. State governments affect the minimum lead times 

considerably by the extent to which they require permits, 

environmental reviews, and technical reviews of plans for public 

projects. States also vary in the amount of time nec~ssary 

and the ease of achieving long-term financ ing for public 

projects. Even within one state, different circumstances , 

such as the activity of intervenors, or the ease in acquiring 

property, will cause the time necessary to complete one project 
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Time Stud)'.: lho Color.1do Oil Sha le Hc9lon. Prepared fo1· Rc9fo11.il Development ilnd L.ind 
trscn>f.iniiin9 Svtii:oiiiiifITcc oftfic Governor's Con•nfttec on Oil Sh.ilc E11vfron111e11tal 
Problems, Ocnv1.'1• , Colorado, 1974 . 



. '' . The pro1,ess 
e1xample 
ll 

atdd up 
H 

. c1f most capital facilities. 
11 

! 

required for the construction 

process shown and times given 
I 

~rere based on the experience of the Lucia Mar School District 
1t 

• f near Diablo Canyon. The times shown are estimates only; the~ 
1\ , 

district was unable to follow through on the project when 

voters failed to approv~ the bonds. 

6.2 The Relationship of Impacts to the Timing of Construction 

6.2.1 When will impacts occur? There is no set date within 

the timetable for construction of a nuclear power plant when 

l~ 

Readers familiar with statistics might have recognized 
here an attempt to describe variability in layman's language. 
Our position i~ that the Colorado study's estimates may be good 
•~stirna tes of means; we have no way of knowing whether they 
ilre biased. However, we are confident that a measure of 
variability .(such as the standard deviation of a sample of 
:Lead times) would be high relative to the mean. If the sample 
was na tiona.l, part of the variability would be systematic by 
state, because of the differences among st~te laws ~hich set 
the permit, environmental revi~w, and bonding procedures 
mentioned above. We think that a sample of towns within one 
ntate would show less variability than the national sample, 
because state law sets the general framework for all munici­
palitir~s. But ther;e would remain substantial variability among 
projects--due to differences in activity levels of intervenors, 
competence of local officials, and so forth. 
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the number of workers on site suddenly increases sharply. 

estimate for the nJmber of workers on. site i's that 

Appendix o, page D-6, shown here in gr~ph form: 

Number of 
workers 

1500 

1000 

500 

Year 

WORK FORCE FOR CONSTRUCTION 
OF ONE f200 MWe .VNIT 

It is clear that the work force will be near its peak after 

two years of construction. The impacts to the community will 

roughly parallel the growth in the work force. (We are taking 

a shortcut by using work force growth as a proxy for population 

growth. For a detailed explanation of how population growth 

can be predicted, see Appendix o as well as Recht and Greene, 1977 . ) 



~or purposes of late~ discussion we chose the end of .. 

as a representative target date for the time when a 

nity would have to increase the capacity of a number of its 

facilities and s~rvices. Note that strained capacity is more 
" 

of ··a problem with some services than ·with ·others ~ The Colorado 

Tax Lead Time Study ranked gov0rnmental services by their 

priority, as shown in the excerpt in Table 6.1. They judged 

that sewers, water, housing, major city thoroughfares, and 

general administrative sarvices all needed to be ready when 

people arrived. Other services could be added by doing planning 

ahead of time, but waiting for popula tion growth before actually 

So the start date for a project to add capacity to a 

governm~ntal service is actually a function of three factors: 

the time when capacity will be strained, the length of time 

it takes to add more capacity, and the importance of having the 

new capacity ready before any strain occurs. 

6.2.2 Network Diagrams. A ~urther explanation of the 

way the timing of impact management actions is related to the 

schedule for plant cons truction can be seen in Diagrum 6.3 . 

Before examining this diagram and the one following, the 

reader should be clear as to their applicability. In all our 

interviews at the six sites studies, we found no instance in 



• t 

which lack of time was ·the cause of local governments' 
. I 

I t 

cul ties in coping with con, struction· work {or_ce impac,ts ! ·· We 
I t -., 

also found no insta~ce in which plant construction· ~as dela¥ed 

solely because local governments could ~ot cope with the 

incoming work force. But the evidence we found did make 

clear to us that a combination of plausible circumstances--

a short (less than 18 months) state licensing process, a 

Nuclear Regulatory Commission Construction .Permit process of 

about the same length, and a plant site in a sparsely populated 

area with limited governmental services--could produce a 

situation in which the communities would not be ready for the 

work force when the utility was ready to begin construction. 

It is this hypothetical but plausible situation which is 

described in our diagrams. 

Diagram 6.3 Impact Management and the Power Plant 
Construction Process 

Diagram 6.3 shows a simplified version of the process for 

planning, siting, licensing, and constructing a commercial 

nuclear power reactor. This process is shown at the top of 

the diagram in the activities performed by NRC, the utility, 

the state siting process, and other permit granting agencies. 

We recognize that the amounts of time needed and the relation-
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ship of the state siting process to other activities vary from 

state to state and from time to time as the procedures of NRC 

and other a9encies evolve. The time and relationships shown 

in Diag~am 6.3 are our estimate of a process which includes a 

state siting procedure similar to that of the state of 
. . * 

(proceeding without .unusual delays)~ 

The assumptions implicit in Diagram 6.3 are: 

(1) Plant construction will begin when the NRC grants 
a · construction permit, and will not be delayed if the 
communities are not prepared for the work force. 

(2) Local governments will begin planning when notified 
by the utility of its plans. 

(3) Local governments will commit funds for capital 
projects when their planning shows it necessary, and 
will not wait until the utility's plan& are more 
ce rtain (such as the date the CP is granted). 

(4) Local governments will not suffer delays due to lack 
of funds. 

Under these favorable assumptions,, it is apparent 

that communities can have a substantial construction 

work force on hand for as much as sixt~~n months 

before facilities can handle the growth . But the last 

* The overall schedule generally conforms to that shown for a 
Two Unit Nuclear Plant, Tennessee Valley Authority, Division 
of Engineering Design, April 15, 1976. (Cited in Steven C. 
Schulte, ''Overview of Population Requirements--Analysis of 
Factors Affecting Socioeconomic Impacts of Nuclear Power Plants" 
(Dattclle Pacific Northwest Laboratories, October l, 1976. 
This paper is included as Appendix o to this report.) 



three assumptions are problematical. A .local government ·· is . .. . \ 

; I 

unlikely to begin to act when it first receives notice 'of the 'i 
. . . . 

utility's intent to construct a plant. Since the util~ty still 

must receive a series of government· approvals, it will not be 

clear to the local government that the 'plant is a certai,nty. 

They may naturally resist planning for an uncertain work force • 
. 

It is likely they will refuse to commit local funds before the 

plant is certain. If they delay action, there will be additional 

delays in the overall schedule of the plant. 

If the local government begins it? planning only after 

it has received additional information from the state siting 

authority during the state siting review process, the overall 

schedule will require an additional six months (as well as the 

sixteen mentioned earlier). 

If the local government refuses to take any steps beyond 

planning prior to the certain commitment of t.he utility to 

the site by state and NRC approval, the overall schedule will 

require about eight months more (as well as the sixteen months 

mentioned earlier). Diagram 6.4 illustrates this situation. 

6.2.3 What Happens if Communities are not Ready for the 
Work Force? · The judgment of the study team is that the most 

likely outcome is that the power plant construction will proceed 

on schedule, and the communities that must accommodate the 

workers will simply suffer the ill effects of str~ined facilities 
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until such time as their capacity can 

the life of the project for those services never expanded. 

This judgment is based in part on the lack of any examples 

where communities have been successful . .i:n delaying power 

plant construction because of their inability to cope with 

work force. And in pa1:t it is based on a belief that the 
I 

communities lack the leverage necessary to delay plant 

construction. 

One exceptional circumstance may be the community with 

inadequate sewer or water capacity. The ability to block new 
. 

const:n1Gtion for these reasons is perhaps the only legally 

powerful tool available to communities. Sewer inadequacies 

have been used as a basis for moratoria on housing starts in 

226 jurisdictions across the United States, according to a 

1973 HUD study (Rivkin, 1975). llowever such moratoria have several 

undesirable effects, including sharp rise s in housing prices 

(and rents) within the community, resulting pressure on low 

income residents, and a tra nsfer of growth pressure to nearby 

communities without a sower moratorium or to unincorporated 

areas (if the county grants the necessary permits) (Hirst, 1975). 

Only the simultaneous application of a sewer moratoria by all 

jurisdictions within commuting dislance of a plant site could 



effectively keep a construction ' work force away; 

seems possible in theory, but unlikely in practice. 

1r 
P~ocesses and 

\'~ 
~~~~~~~~~ 

6.3 The Relationships of Governmental 
and Economic Impacts 

· A simple framework for discussing the role of governments 

coping with social and economic impacts takes three steps. 

First, the impacts must be predicted. Whoever predicts 

the impacts produces information. 

Second, ways of mitigating the predicted impacts must be 

devised; the output of th.is step is a plan. 

Third, government organizations must take the actions 

specified in the plan; this step is commonly called implementation. 

The state and local government processes dealing with 

these impacts were described in chapters three and four. Some 

state and local processes cause the impacts to be predicted: 

California and washirgton's environmental protection acts 

require sections on social and economic impacts; all three 

states' energy facility siting procedures require predictions 

of impacts to be made before a site is approved. There are no 

f~rmal requirements in state law for plans for mitigating 

impacts prior to site approval in any cf the three states. 

Skagit County used its zoning powers to require Puget Power to 

provide information on expected impacts and to agree to prepa¥ 

taxes to the County so that the County could implement its 

actions. Washington's energy facility siting law provides a 

way for impacted communities to petition for payments from the 

utility to aid in their adjustment. 



Federal government processes relate to power plant 
\ 

in two ways. One way is that several federal agencies are 

potential sources of funds for conununities, as was described 

in Chapter Five. The other major way is that the Nuclear 

Regulatory Conunission requires utilities to prepare environ­

inental reports, which then serve as the basis for NRC prepared 

Draft Environmental Statements and Final Envi:.c:·onmental Statements. 

Social and economic impacts of the proposed plants form part 

of each of these documents. 

We examined Final Environmental Statements for the three 

most recent plants in our sample--Pebble Springs, Skagit, and 

WPPSS-2 at Hanford. The treatment of social and e conomic 

Wl'PSS-2. The FES quoted the applicant's es timate of the 

constr~ction work 'force, accompanied by the statement that 

many of those to be employed were already living nearby. 

(WPPSS-2 FES, p. IV-4). The FES also estimated the number of 

permanent employees and their impact. (FES, p . V-5). Both 

the discussion of cons truction work force and permanent work 

force are brief assurances that the plant will present no 

f)J."obltsms for the s urrounding communities. 

Pebble Springs. The FES fou nd ttwt "the influx o f 

construction workers into the community will place a stress on 

the hou s ing and community services in the area." (Pebble 

Springs FES, p. i) Section 4.4 of tho FES presents estim~tes 

of social and economic impncto in considerable deta il, including · 

econom1c ben~fits, changes in population and housing dcmond, 



I f 

and effects on capacity of schools, water supply, 

ment, hospitals, police, fire; and roads '. Section 4.5, .. 
"Measures and Controls to Limit Adverse Effects During ·· 

Construction," contains no detailed information on a~y actions 

to be taken to mitigate the impacts described in the previous 
I 

In Section 4.5.2, "Staff Evaluation," a reference 

is made to plans presented by the applicant "to mitigate the 

potential impacts on the community arising from the 

of the large work force." (FES, p. 4-9.) The staff (NRC's) 

then suggests that "cooperative and comprehensive planning" 

among all concerned will minimize potential problems. The 

comment procedure on the draft ES resulted in some additional 

questions . HUD, for example, noted that the DES contained 

no information on how housing needs would be met. The response 

of the NRC in the Final ES was that this problem would be 

addressed by a special study of the applicant. 

Skagit. This FES contains a detailed description of 

predicted social and economic impacts (similar to that in the 

Pebble Springs FES). The comment process provided a forum for 

a de~ate over the magnitude of some of those impacts . The FES 

does not itself contain a plan for mitigating the impacts, 

but it does describe briefly the features of the Rezoning 

Agreement between Puget Power and Skagit County. 

Summary. Two of the three FES's estimated social and 

economic impacts and served as forums for discus~ing those 

problems. None of the FES's contained either plans for 

mitigating impacts, or methods for assuring that plans would 

be carried out. Th~ only case in which an impact mitigation 



appears to be well worked out is the Skagit 

which the utility and the county planned 

agreement for nearly a year prior to the , 

state or the NRC. 

and r egotia ted 

involvement of 
l , 

·Conclusions on the basis of two or thre• examples are 

But the evidence points to the i f ea that the NRC's 

ought to be one of insuring that utili~/community negotia­

like that in Skagit has taken place prJor to approval of 
II 

Limited Work Authorizations or Construction Permits. If a 

utility can secure the agreement of all the affected communities 
' 

and taxing districts, that agreement would be more assurance 

that problems will be taken care of than any existing procedure 

can give. If utilitie~ know that obtaining this agreement is 

a precondition for starting construction, they will have to 

begin negotiating with communities sufficiently early that the 

communities will have the lead time needed to be ready for the 

work force. The utilities will also have to help solve the 

financial problems they cicate prior to securing agreement. 



The cons~r-ucti!on ·of a nuclear power plapt is(,~ complex 

process which involves .all levels of government at various. 

points. This repor~ . has focused on one important segment of 

th 
. . 1r· . 

e entire process ~ the role of the sta~e and local goyernments 

in the siting process and in planning for and managing asso­

ciated social and economic impacts . 
. 

The major conclusions of this study encompass two types of 

issues: substantive impacts such as schools, hou?ing and public 

facilities, and process-oriented issues which affect the inten-

sity and effect of the .substantive impacts. The following is a 

summarized list of the conclusions and reconunendations of this 

report: 

1. We discovered that the following facilities and services 

were most commonly and most severely impacted by the influx of a 

construction force: schools; public services (sewer, water, 

police, fire, roads, hospitals) ; and housing. Overcrowding and 

overloading were the most common p t olems. 

2. We identified several process issues which directly re-

late to the effective management of social and economic impacts 

resulting from power plant construction : 

Coordination is poor among m9st government agencies, result­

ing in a poor information flow, and duplication or lack of 

services. 



• l. 
I ,, 

notification of the pro'p<;)sed project 
~ ' 

governments i .s necessary to p).~n for '· impacts 0and to 
l ' 

request outside funding. Early notlfication . c~~ . provide. 0 
• • ( • " ~ 1 

adequate lead time (estimated as up · to three Y.e·ars '.for 
, ~ ~ l' 

' . r I 

~he construction of certain If public facilities) ;;. to E?rovide · 

the ne~ded additional ~acilities. 
l 

' 
·Planning capabilities are i~nportant ·to a local government's 

' ' 

success in managing the identified social ~nd economic impacts. 
I 

Additional •" funding is needed by most conununi ties to expand 

their public facilities and services . 

3. On the basis of the above conclusions, we make the 

following reconunendations: 

* 'rhe NRC should require, as part of the licensing process, 

that the utility demonstrate t hat it made efforts to provide 

the affected conununities with early and complete information 

regarding anticipated social and economic impacts. 

* The NRC should formally examine a community's abi lity to 

manage expected social a . ~ eco1:omic impacts as part of its 

impact assessment process. 

* Dialogue should be initiated between state and NRC officials 

LG ~~sure that th~ NRC process does not hinder state and 

local efforts to obtain sufficient lead time and funding 

to cope with power plant impacts .. 

* 'l'he NRC should establish an information offic0 to direct 

communities impacted by nuclear power plants to the right 

sources of assistance. The possibilities of establishing 

such an office at the r egional l eve l should be investigated. 



•I, 

Overview , 

T~e , major obj~ctive~ of 
' ' 

sit~I?-9 

improve siting decisions by r.educirig delay and waste or 
! I • 

duplicat~;on 'in the process, ~n'd to assure 1:hat all impa~ts · 
. ~ '"' ' 

are identified and. mitigated with ~inimal disruption to local 

conununities and to the developer's activities. Trying to balanc e 

local ~eeds with developer needs and soci·a'l and econ?mic conc~rns . . ' 

with energy needs poses difficult and sometimes conflicting 

tasl:s. In our examination of state and local efforts to deal 

with the 1.ocal effects of nuclear power plant siting, we identi-

fied the two types of major issues--substantive and process 

oriented--summarized above. In the following paragraphs, we 

present these issues in more detail. The final section consi~t l 

of recommendations to the NRC. 

7.3 Substanti,.; Issues 

From the analysis of the case studies, we found fewer 

dramatic substantive impacts than we anticipated. Although all 

of the communities experienced some impact related problems as a 

result of the development of nuclear power plants, none of them 
. 

perceived their situation as one of unmanageable proportions. 

This is not to say that such situations are not po.ssible, but 

that they do not seem likely in the kinds of circumstances exper-

ienced by the case studies. 

We did identify recurring significant problems in three 

substantive areas: schools, public services, and housing. 



Schools. Schools are impacted rise 

in· numbers of students (children o.f construction worker.s) during 
. 

the construction phase of plant development.. The temporary 

duratiory and suddenness of this impact complicates impact miti-
1 

I • I 

gation by loct:>'l governments. Lack of plan.ning lead time often is 
ill' •'• \ • I 1 ,. ' 

due to lack of communication among the developer, local government . 
I 

and school officials. This factor and limited sources of revenue 

(in the short run, at least) create the problems faced by the 

local schools. The consequences of this problem are inadequate 

staffing and facilities, curtailment of extracurricular and 

some more basic programs and sometimes staggered school 

hours. While this is usually a temporary problem, its existence 

can have detrimental effects on t he quality of education and on 

relationships between existing residents and newcomers. This 

does not seem to be an issue that the NRC would deal with directly, 

except ' to require that the utility demonstrate that they have 

made arrangements to assist in managing thi s impact if necessary 

(e.g., through impact payments to school dis t ricts as i n the 

Skagit case) . 

7.3 . 2 Public Services. The case-study conununit i cs experi -

enccd problems in managing the impacts on several public services, 

most notably sewers (Pe bble Springs), hospitals and the f irE! 

department (Tro jan), roads (Skagit and Diablo Canyon) and law 

enforcement (Skagit) . The systems for delivering these services 

are l ikely to be overloaded by a sudden influx of population; 



it requires three years) and ·substantial 

capital outlays to increase capacity.· Particuiarly in 

coinmunit~es such services may be mi~imal ' and planning capabi­

litie~ ·for them inadequate. In these cases addition~! time 

technical assistance is needed to plan quickly for needs, 

before they become critical. In the cases ·cited above, 

of the public service needs were met, but with lag time of 

six months · to one year during which some people received 

substandard service (e.g., using a small, distant hospital; 

traveling on inadequate roads and having to cope with greatly 

increased traffic congestion) . Local and state governments 

have the primary responsibility to assure that impacts on these 

public services are mitigated in communities aft0cted by nuclear 

power plants. The NRC, within the context of its current 

licensing process, can only reinforce stat e requirements . 

7.3.3 Housing. While housing is someti~1es considered a 

public service, it is controlled largely by the private sector. 

Therefore, management of housing impacts is more difficu l t 

to achieve through government actions. In only one community, 

St. Helens (Trojan) was there a severe housing shor tage during 

the plant construction. Eventually the county was ·ablc to 

obtain federal assistance for subsidized housing which helped 

to ease the pressure on the housing situation; also, zoning 

changes helped to allow higher densities in some areas. 

During the lag time, however, people had to commute long 

distances or accept substandard housing conditions (particularly 



.. 
Again, housing is an 

' I 

and local g.overnment are the primary 

,mitigation. 

The identification of these substantive areas as ones 
l . 

tend to occur is verified by experiences outside of 

these three states. O~e notable example is the Calvert · Cliffs 

case where three major negative imp~cts ·occurre1--labor force 

dislocation, housing and traffic. According to an analysis of 

this case, these impacts would have been less severe if the 

county had been better inform~d and prepared for the potential 

imp.:icts. (See Howard Needles Tammen & Dergendoff, 1975) 

7.4 Process-Re lated Issues 

The problems that have occurred in the management of co~nu-

nity impacts related to nuclear power plant development are 

caused by several common problems in the planning-impact man­

agement processes. We discuss these in the following paragraphs. 

7. 4 .1 Coordinn tic·n. One of the principal findings of this 

study is the fact that. there i!3 little coordination of planning 

cycles among and with i n the various levels of government involved 

in social and economJ.c impacts. Several aspects of the coordina­

tion issue include: 

1. In the three s ta tc~s examined, there are few formal channels 

for coordinating actions among various state agencies in­

volved in the siting and impact management proc~sscs. Only 

Oregon is developing a comprehensive list of permits to aid 



as well as 

case in California our i~terviews ' r~vealed a situation in 
~ 

I' 

which two state agencies had recognized ·the same problem' 
...... I ~ t .I~ -., . ' 

( jurisdi'ctional .. disparity b
0

etween the dis,trict:s "' r eJcei v±ng 
. ~ 

I ' 
revenues and those exper~encing adverse ' impacts) and each 

' 

was thinking independently about writing and ~ntroducing . 
legislatio~ to resolve the pr~blem. This lack of formal 

' 

channels to provide needed coordination exists between 

states as well as between agencies in a single state . 

Problems currently are a~ising regarding air rights along the 

Columbia Rive r Bas in as a result of powe r plant and indus­

trial development a long the rive r in Oregon and Washington : 

Only with the appearance of a problem are e fforts being 

ini tiated to coordinate planning be Lween Lhe Lwo s t ales . 

2. We found also that there is little .coordination and conunu-

nication among small town governments and among local, 

county and regional agencie s even though each is providing 

services to the s ame are a. This situation may seriously 

impede the development and implementation of some social 

impuct management efforts . In add i tion, lack of communica-

tion means t hat not all local officials will have their 

interests adequately r e presented to the state and the 

utility . That is, if there is no communication among local 
I 

official~ then county representation on the state siting 

body does not assure that the affected local governments 

or regional bodies are also represented. One possible 



~p~ution ·to this pro~lem, as d~scribed~ earli~r, is to 

have the state require that a coalition of· interested 
' ' .' 

parties qe formed. This coali tion wouid be composed of 
' . ' ,. 

representat+ves of all local governments and all 

citizens groups. This coalition would then send a repre-

sentative to the siting council to speak more broadly to 
. 

local concerns. 

3. A major problem in managing local impacts in several of the 

cases studies has been due, in part, to the timing and 

nature of coordination between the utility and local gov­

ernments. In both the Trojan and Rancho Seco cases, the 

utility did not inform local governments until it was ac­

quiring land and tie eking necessary local permits. This 

failure to inform gave the local governments little oppor­

tqnity to influence the siting decision or to plan effectively 

for conununity impacts. In more recent cases, developers have 

made earlier contact with the l ocal governments, parti cularly 

county governments, as in Skagit and Pebble Springs. Thus 

the trend toward better public information and coordination 

between local governments and the utility may be improving. 

However, as stated in 2, above, th ~ re is still a nee d to 

identify local contacts more comprehensively to assure that 

all relevant gove rnments are informed even if they do not 

communicate among themse lves. 

Clearly it is not within the purview o f the NRC's responsi-

bilities to affect directly state and local coordination issues. 



It c.a11, how~ver; importa!1t supportive role i~ 
.• 

utilities and states to coordfnate the particular planning 

cycles involved in the siting and social impact 

' processe~17 
I J 

7.4.2 Early Notification to Provide Adequate Lead Time. 

Communities ~eed early notification to allow them sufficient 

lead time to develop capabilities neede d for managing impacts 

and to plan for anticipated public service needs. The conununity 

needs to be informed at least two to three .years before the 

construction force appears in order to plan and de velop such 

facilities as sewer and water systems, roads and temporary hous i ng 

and school facilities . {See Briscoe, et . al., 1974; Williams, 

1976) 

The state siting process now provides a vehicle for assuring 

early notification of local governments. Within the context 

of these state processes, localities have from twelve months 

to three years advance warning of an impending impact upon 

their community. However, the extent of information given 

to communities is less than sufficient in some cases or is not 

.in a form easily understood and used (e.g., lengthy and 

technical EIS's). In some cases the developer ~as initiated 

contact with the conununity in its own early power plant planning , 

providing extensive information on anticipated labor force 

needs and impacts and plant impacts on physical requirements. 

However, this early notification still occurs all too infrequent~y 



and most often at the request of the state siting council. 

More often the state provides this type of information to the 

communities in the notice of intent or application for certifi­

cation document--after twelve to eighteen months or more ir.~o 

the developer's planning schedul e. 

There are some potential costs to early notification; it may 

cause erroneous expectations of impacts "that fail to occur be­

cause the site is changed or the impacts are not of the magni­

tude originally projected. The uncertainty of the project 

during the siting and licensing processes may keep local g0v­

ernme nts from actually planning unt i l they know the impacts will, 

in fact, occur. In this situation, much of the lead time needed 

to plan i s thus foregone. Furthe r work needs to be done to 

deve l op mn~h a n iRmR wh jch can aG Gi qn tho risk ~ssociated with 

early planning to the appropria t e par ties. 

7.4 . 3 Impac~ Management. How successfully local impacts 

are managed in the nuclear power plant development process 

depends, to a large degree, upon the local government ' s capabi­

lities for planning for needs related to rapid growth. Small 

communiCies, ns we found in several case studies (Troj an, 

Skagit, Pebbl e Springs) often do not have such cap,bilities 

and thus ha ve more dif~iculty with pr e paring for impacts even 

given several. years advance notice. In fact, the total range 

of problems cause<l by socia l and economic impacts are influenced 

significantly not only by the lead time available for planning 

but also by a community's nbility to manage the impacts. 



The state siting processes examined generally do 

formally recognize the local government's impact management 

capability as a formal criterion for plant approval . Only 

Oregon's site evaluation guidelines include this factor as a 

criterion in the siting decision-making process. The formali­

zation of this factor as a criterion for certification would 

certainly help to assure that affected communities would 

receive the necessary assistance (particularly technical) 

for planning and meeting anticipated needs in such a way as to 

avoid unnecessary problem? and costs to the local area. 

7.4.4 Fundi !!_g_ . Lack of adequate funding i s one u [ the most 

serious impediments to the smooth i ncorporation of a power plant 

into a community; additional funding may be required for services 

provided directly to the plant and for any additional community 

services required by the influx of construction workers. Funding 

is also necessary for the expanded planning effort in impacted 

communities; local governments need funds to evaluate the techni­

cal information from the project, and to pla n for anticipated 

impacts. All impacted communities share OP' problem: they will 

need funds for impact management earlier than thos e funds would 

be routinely availabl e. The cause of their problems diff er, 

however. 

(1) Jurindictions that will receive property t~x from 

privately owned power plants face a temporary problem: they 

heed to pay for impact management before taxes begin to flow to 



them from the plant. Agreements between the utility and the 

affected conununity to prepay property taxes (like the Skagit 

agreement) seem the best way to solve this problem. 

(2) Some jurisdictions do not have the power plant within 

their boundary . They need money to pay for impacts, but cannot 

negotiate with the utility for prepayment. There are two solu-

tions. The state can attempt t o equalize the distribution of 

property tax from industrial property--including power plants--

as Oregon has done with its Tax Equalization Dis tricts. Then 

jurisdictions that do not include the plan~ will still 

have a future tax claim against the plant, agai nst which pre-

payments can be made . The other s olution is for the utility to 

make impact payments to all affected communi t ies where prepay-

ment agrul:?111e11Ls d re 110L pu::;::;luh: . Ei tha r L.1..- •• t.. • • I .-• .-. r. .- t-hA ~Jf.I(' 
""'''-- ..., ~"""' "-~~ -- -··- ··- ·-

might be able to require s uch payments as a condition of granting 

permits for construction . 

(3) Publicly owned power plants pay subst~ntially 

fewer taxes: j urisdict.ions near t hem receive reduced revenue 

flow&. One solution is to require impact payments by the utility 

(as discussed above). Another solution is to require the publicly 

owned plant to mak e specia l paymcnts- - in lieu of property taxes. 

Washington uses both approaches: i t req uires a "privilege tux" 

to be payed the county a nd !Jchool districts 1y the Washington 

Public Power Supply System, and also pc r miLs impact: payments to 

be made . 

An adc.li ti on al importnn t source of funds for communi tics is 



the federal government. Many communities now rely on federal 

funds for aid in constructing .sewer facilities, roads, and health 

facilities (to name a few examples). Oothining federal funds 

takes time, however (often twelve to eighteen months), even if 

local government officials know how to identify and apply for 

such aid. In small communities, officials usually lack thjs 

expertise . Although guides to using federal funds are being 

published 1See Williams, 1976), we think lack of information in 

the conununities will continue to cause additional delays. The 

federal and state agencies concerned with the impact areas 

(e.g., HUD, possibly NRC, HEW , state planning agencies) should 

assure that their information is available in understandable and 

usable form to local gove rnments. 

7.5 Reconunendations 

1. As part of its own licensing process the NRC should 

r equire the utility to demonstrate that it has made efforts to 

provide each of the affected communities and districts with early 

and complete information regarding anticipated social and econo~ic 

impacts. Additionally, the NRC should open its own process 

to the extent practicable in order to provide local governments 

and the public in general with access to information u::> ecl in 

the federal licensing process. Efforts should be made to provide 

lay interpretations of technical information, so that at least 

tho public gets a general understanding of the nature of the com­

plexitie s in nuclear power plant development. 



2. In its assessment of the environmental~ social 

economic impacts of a proposed facility, the NRC should 

examine a community's ability to manage the identified 

and economic impacts • 

. 3. The NRC should work with the states to determine 

implement a consistent timing relationship between the state 

siting and federal licensing process. While the . most recent 

case studies reveal that state certification is occurring before 

NRC approval, this has not always been the case. It is not clear 

if this sequence is established formally. If not, the recommended 

dialogue should be initiated in order to as sure that the NRC 

process is not hindering s t ate and local efforts to obtain suffi-

cient lead time to cope W·i th power plant impacts . 

• ... . ..... , -. l•. 1 irh .:. lnr :::i ::: nn c: r.-1r r• 
""'- -..1 '-""' __ ..__•• - ---- - - · · · · ~ - • gnvt<: rnme nt 

information office which can dispense information to affected 

governments on impact management strategies, sources of additional 

funding for conununities faced with tha need to provide addi tional 

facilities to the work force, and other communi t ies ' experiences 

with power plant development. The NRC should also investigate 

the possibility of establishing such an office at th e regional 

l evel . NRC representatives at the regional level could facilitate 

better communication among NRC, the states a nd impacted commun1ties . 

Communities need inform .tion, time and resources if they 

are to be able to cope with social and economic impacts asso-

ciatcd with nuclear power plant development. Although the 



problem of providinq additional resources will ultimately be 

solved by others, we hope the NRC, throuqh the above recom­

mendations, can work with communiti~s and state s to provide the 

needed information and time. Such cooperation can help insure 

that construction of a nuclear power plant proc eeds in a timely 

and safe fashion. 
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The following three (A, 
. . 

detailed discussions of the state siting processes in 

Washin,gton, Oregon' and California, and a~so include detailed 

descriptions of the six sites we investigated for this study. 
I 

These appendic~s have been standar~ized in terms .of format . 

and information to the extent possible; however, extensive 

differences in some of the sites precluded complete standard-

ization. For example, the Tri-Cities area, near the WPPSS-2 

site, is experiencing rapid growth from several large projects. 

This growth made it impossible to isolate impacts from the 

WPPSS-2 plant; rathe4 the· Tri-Citi~s officials presented a 

more general discussion of how they cope with gro~~th. At the 

other end of the spectrum, the Rancho Seco site in California 

(near Sacrament o) caused minimal social and economjc impacts. 
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Part II: The Two Case · studles 



The State of Washington 

To determine the state's role in the siting 

the identification and management· of $<>qial and economic 

impacts associated with nuclear power plant construction the 

following people were interviewed: 

Mr. Keith Sherman, Director, Sitin9.Ener9y Office 

Mr. Roger Polzin, Executive Secretary of the Washington 
Energy Facility Site Evaluation council ('EFSEC) 

Mr. Fred Clagett, Senior Policy Aavisor, Office of 
Conununity Development 

Mr. Fred Adair, Director, Office of Nuclear Develop­
ment, Washington Department of Commerce and Economic 
Development 

A. Siting 

'l'ht: ma j or- r-olc;: o f th~ St ate Ene.cgy O.f f ice i to plan f or and 

coordinate energy needs in the state, with prima~y emphasis on 

centralizing information necessary for the state to develop and 

implement energy policies and energy conservation. The state 

does not get into the business of energy demand forecasting , as 

do Oregon and California. Rather, Washington's State Energy 

Office collects available information (from utilities, etc.) 

and critiques these attempts to forecast demand for the state . 

The state also does not get into advance site selection for 

nuclear power plants. The Energy Facility Site Evaluation 

Council (EFSEC), . the designated state body which makes siting 

decisions, is a recent (1976) outg~owth of the original Thermal 

Power Plant Site Evaluation Council which was established in 

1970. The EFSEC is basically a reactive · body in that its 



purpose is to react to specific proposals for siting 

facilities in the state. Its scope was broadened to 

all new energy facility siting and ma~or modifications of 

existing facilities at . the same time that the State Energy 

Office was formed jn 1976. 

Normal functional laws are superseded. by RCW'B0.50, 

including local laws. While the status of local zoning ordinances 

is yet to be determined, at present zoning must be appropriate 

in a proposed site before an applicant may proceed with 

developmen~ plans. 

EFSEC is composed of· members from 15 state agencies, but 

there is no formal interact ion with these agencies outside 

of their participation on the council. Likewise the EFSEC 's 

relationship t.Ti +-h 1l'"\t"".::>1 rrnuornrnon t- i c 
··--·· ---- - :J -. --·····-· · - --

limited to the 

commission's participation on EFSEC. 

The applicant is required to submit an application for site 

certification which includes social and economic concerns. 

The EFSEC, upon receiving the application, may contract for 

independent studies to be conducted when necessary (using the 

$25 ,000 permit fee). The Council conducts hearings on the 

proposed location of the plant; then prepares a written report 

to the governor stating the application's compliance, criteria 

specific to the site and transmission line routing (conditions) 

a nd recommendation as to disposition. Nuclear power plant site 

applrcations must comply with SEPA (State Environmenta l Policy 

Act), and thus must discuss the need for power and must present 

and consider alternatives within their proposal. EFSEC considers' 

need and the alternatives in its eva luation and these 



constraints also are considered in the Governors' final approval 

or disapproval of the site certification. In addition, 

according to law, the Council must prescribe the means for 

monitoring effects arising from construction and operation of 

facilities to assure compliance with the terms of certification. 

· This mandate potentially is a useful tool in spelling out the 

specifics of impact management. However., the Council will soon 
~ \ 

have its first opportunity to deal with a specific impact mitiga-

tion case regarding a fish-kill incident on the Coumbia River. 

In this case the utility (WPPSS) was testing the lowering of a 

dam level and caused the death of thousands of fish accidentally. 

EFSEC must determine responsibility and reparation for the 

damages. 

Washington law requires that the Council must complete 

the site certificati on process within 12 months of receipt of 

an application, or later as agreed upon between the Council 

and the applicant. Then the Governor has sixty (60) days to 

approve, modify or veto the Council's recommendation. The 

Washington siting process replaces the Notice of Intent process 

with an initial certification applicatio~ step, whi ch 

consolidates and thus shortens the proces s . 

The Council has just s et up specific guidelines or 

cr .' teria for evaluating applications for certification. (WAC 

Order No. 112, to be published January, 1 !}77.) The council 

members give their own individual judgment as to the sufficiency 

of the application, based on these guidel :Lnes, presumably 

looking most er itically at areas with whi1:h their agency is 

most concerned. EFSEC acts as a hearing body, but state agencies 



do not contribute to the identification of i~pacts. 
' . 

state agencies could pa~ticipa~e as interested parties in 

decision.) The EFSEC staff provid~~ the Council with any 

additional infc~mation that is need d, although their 

source of information is data collected by the applicant. The 
'1 

final certification report, when r(pproved, is to be used by 

state and local agencies as a basis for dealing with impacts 

with the local area affected. This points to the importance 

of the certification; it guides actions to mitigate social, 

economic, and other impacts and thus must be comprehensive to 

assure that all impacts are dealt with adequately. This 

assurance depends on the evaluation by the Council and by 

intervenors in the hearing process . 
. 

The 12-month state siting certification process can begin 

simultaneously with the NRC licensing process. (Or in some 

cases the utility may choose to start the NRC process first, 

or to wait until the state process is well under way.) The NRC 

relies upon data collected by the utility, independent con-

sultants, communities and counties and the state in its certi-

fication process. The EFSEC may interact with NRC in that it 

is accepted as a party to the NRC . licensing proceedings. To 

date, EFSEC has not actually entered NRC proceedings. Both 

agencles keep each other informed of their respective hearings. 

Esnenti ally the state has jurisdiction over land use and public 

acceptance of the plant; the NRC has jurisdiction over pl~nt 

design and radiation standards. Local government has jurisdic­

tion only over zoning and this is a questionable power right 

now. 



. 
The state agency which would be primarily concerned with 

social :and economic impacts is the Offic~ of Community Deyelopm~nt 
• 

(OCD). The overall purpose of this agency, (located within the 

of the Governor) is to work with state and local govern-

ments "to meet both state and local community needs in coopera­

tive plann~tg and development efforts." · The OCD works 

specifical~y in the areas of (1) community planning; (2) human 

resources, and (3) management services. However, there are few 

legal mechanisms for effectuating state and local relationships 

and coordination. The 1935 local enabling legislation encour-

ages local planning but does not make ~t obligatory . The 

state requirement for planning is drawn upon functional lines 

by agency. While the Office of Program Planning and Fiscal 

Management (OPPFM) has fiscal planning and coordinating 

responsibilities for state line agencies, there is no agency 

which coordinates actual program planning. There is no overall 

plan (e.g., land-use or development plan) at the state level 

although work is currently underway to dev~lop a statewide 

land-use plan. There is no state money for comprehensive 

planning at local levels; but OCD does administer and monitor 

HUD 701 planning grants to local governments. This source of 

money, however, is increasingly limited to land-use and housing 

elements. 

The Office of Community Development (OCD) has field repre­

sentatives for different programs (e . g . , 701 planning , 

Washington Partnership Forum, transportation planning) who work 



with specific communities in the state which ask for 

or must be monitored for federal funding purposes. Therefore, 

assistance to local communities tends to be fragmented; field 

representative~ must divide their time among many communities 

and are concerned with only one area of planning or problem 

solving. OCD has gotten involved in assisting a few communities 

that have been impacted by federal projects--most recently i n 

connection with the relocation of North Bonneville and in the 

Trident-impac ted area (currently there is a Trident coordinator 

in OCD). However, this is the exception rather than the rule. 

Because there is no coordinating f unction a t the program 

level, such coordination se ems to happen only when communities 

are so severely impacted they obviously require substantial 

state invol vement. Wh t::re a nd wh0n OCD assists commun i t ies is 

largely af fectod by the polit ical proc~ss: priorities for this 

and otl'!er agenc.:i e s are set thr ough the pol i tical process (execu­

tive and legislative priorities } and are not necessarily 

coo.rd ina ted. 

OCD's involvement in the energy facility siting process 

is through its mem~ership (one representat i ve) on the Energy 

Facility Site Evalua tion Council. This person acts as an 

independent i nd i v i dual bringing the agency's general per spect i ve 

into the proces s but not formally represe nting an agency view­

point. The OCD represe1. t a ti ve reviews site applications from 

social and economic i mpacts Rnd community development perspec­

tives, determining whe ther there are deficie ncies regarding 

these issues in the application. Si nce there 
0

have been no 

guidelines for judg i ng the adequacy of the application in the 



past, requirements in the site certification for identifying, 

monitoring and mitigating social and economic impacts have 

been dealt with on a site-specific basis, resulting in some 

inconsiste:.1cies. The OCD staff pointf!d out sever~-1 .l needs for 

local goverrunent--a better understanding of land-use planning 

as a process not a blueprint and the availability of legal 

assistance to help in dealing with large scale developments 

and their impacts. 

In summary , OCD does proviae assistance to impacted local 

conununities, but only as need arises or upon request. This 

assistance does not include financial aid from the state since 

no state appropriations have been made for thi s purpose. (OCD 

has requested local assistance funds from the legislature but 

without success.) Lacki ng a coordinating role, OCD is limited 

to providing assistance for specific probl ems which creates 

a fragm~nted approach to impact management . 

An additional state agency with some involvement in the 

coordination among the federal, state and local roles in the 

siting process is the Office of Nuclear Energy Development in 

the Department cf Commerce and Economic Devel opment. This office 

was formed in the late 1960s (196S legislation) in order to 

prov i de state assistance in the Uanf:>rd area's transition from 

a totally federal to a federal/civil economi c base. While the 

office does not actively promote nuclear energy development, it 

does represent this state's nuclear development interests . It is 

a one person office and currently the Director does three things: 

(1) problem solving pa.rticularly focusing upon improving 

coordination i n federal and state siting processes; (2) infolll\ation 



generation from the 

cipation on EFSEC as the 

Development's representative. 

development and (3) parti­

of Commerce and Economic 

In the first role, the Director is a member of the Western 

Interstate Nuclear Boa~d, a group of Western states, under a 

statutory compact, that work to cooperate with each other in 

providing state input and influence to the federal nuclear 

development process. Their primary task is to promote state 

concerns to the NRC. Currently, they are negotiating with the 

NRC regarding joint federal-state hearings for site certification 

and agreement on the division of responsib1lities for discharges 

into the water and air caused by nuclear power plants. Also, 

the Board lobbies the federal government to accelerate and 

i mprove the management of the was te manag ement pr oryram . 

The Office of Nuclear Energy Development is not involved 

in the siting process except through its participation on the 

Energy Facility Site Evaluation Council. This office, however, 

does get involved with problem solving in the nuclear power 

area and can bring this expertise to the EFSEC. 

Basically the &tate has three mechanisms through which 

social and economic impacts are addressed. The first is the 

county zoning process whi ch determine s the suita bi liLy o f Lhe 

plant in the specific location (with regard to land use 

criteria). The second is the Energy Facility Site Evaluation 

Council which requires in the site certification application 

that social and economic impacts be i <lentif ied and techniques 

to handle them spelled out. ln the two most recently approved 

certifications, the council has included in tho conditions 



that any impact cost attributed to . the construction and opera­

tion of the nuclear power plant must be borne by the utility. 

The utility may either pay such costs when they are presented 

to them by the local community (with proper proof) or may take 

the issue to EFSEC which will decide if the utility is respon­

sible for paying for the management of that particular impact. 

The site certification document is mo~e than a permit; rather 

it is a license signed by both the utility and th~ state, in 

which both parties have specific responsibilities. The state 

attorneys make an issue over the fact t~~t the certification 

is a license rather than a contract. This identification has 

arisen particularly with argument over the Columbia River fish 

kill. 

The third mechanimn is the action(s) of the Office of 

community Development which has the responsibility to work with 

communi~ies in planning and coping with growth and related 

problems. While this agency is more directly concerned with 

community development r ela t ed problems , neither it nor the 

energy siting council have tried to plan proa~tively for the 

social and economic impacts associated with nuclear or other 

typ~ s of €nergy development. The Council and OCD have both-­

because of lack of funds and Rtaff--h~d tn tAke the pos i tion of 

attempting to require the utility to perform long range impact 

planning. 



Part II: The Two Case Studies 

presented in the following descriptions of the 

two case studies was gathered from interviews with the following 

' people: 

Skagit County: 

Mr. Nat Moore, Superintendent, Bur.lington School 
District 

Mr. Thomas J. Pollino, Superintendent , Mt. Vernon 
School . District 

Mr. Robert Schofield, Director, Skagit County Planning 
Department 

Mr. Robert Warnecke, Superinte ndent , Sedro Woolley 
School District 

WPPSS-2: 

Mr. Donald Anderson, Superintendent, Kennewick School 
n i :~ I· r i ~· +-

Mr. Larry coons, City Manager, City of Richland 

Ms. Mary Davis , Community Services Director, Benton­
Franklin Goverrunental Conference 

Mr . Robert Eiler , Superintendent, Ri chland School 
District 

Mr. Bi l l Gilbert, Physical Development , City of 
Richland 

Mr. Bill Kennedy, Director, Planning Department, City 
of Kennewick 

Mr . George Kloeppel, Exe cu ti ve Di rector , Ben ton-Fi 1klin 
Goverrunental Conference 

Mr. B~b Leedy, Director, Planni ng ·Department, City of 
Richland 

M.c . Don Morton, Community Development Director, Be nton­
Franklin Governmental Con fe rence 

Mr. Dan Smolen, Commun i ty Services, City ot Richland 

Mr. J. B. Ve trano, Supervisor, Technical Studies, 
Wa s hington Public Power Supply System written eommcnts 



. 
Puget Sound Power and Light Company currently 

a ~uclear ·power plant at a site ;n Skagit county. The first 

word of the proposed plant came to people in Skagit County in 

the newspapers in 1973. ~uget Power did not notify the County 

prior to announcing the plant, thus causing relations between 

Puget Power and Skagit county to get off to a poor start . 

Relations were at their worst after Puget Power applied for its 

first permit and was rejected by the Skagit. County Comn'1issioners. 

Puget Power wanted an "unclassified use" permit which was not 

specifically authorized in local ordinances, but which is often 

used in King County. The Skagit County Planning Conunission 

approved the "Special Use" permit, but the county commissioners 

then rejected it. This rejection caused a large negative response 

from the utility. However, relations improved when Puget Power 

and the Skagit County Planning Department, under the auspices 

of the planning director, Mr. Robert Schofield, started 

negotiating the contract rezone agreement . Since that effort, 

there has been a great deal of cooperation between the two 

entities. 

Skagit County implemented the rezone agreement with Puget 

Power which requires impact payments by the utility for educa­

tion and law enforcement. In addition, it places a number of 

constraints on Puget Power. For example, no fuel reprocessing 

plants will be allowed on the site nor will permanent radio­

active waste storage be allowed. The impact payments are 



actually prepaYlnents on taxes to be 
t • r , I 

plant becomes operationa~. 1 
' 1 ! I 

Once operational, Puget Power will 
\ ' 

be paying Skagit County $12 million a year in proP.erty taxes. 

B. Planning and Impact Management Processes 

Skagit County has a comprehensive plan and 
' ' 

within the county are all updating their plans now with help 

from the Skagit County planners. The Plannin9 Department along 

with the Skagit Regional Council (a one-county council of govern-

ment) are responsible for the planning and projections made for 

the county. Skagit County is also a member of the ten county 

Puget Sound Health System Agency which does health planning. 

The Skagit County Planning Department has taken some pre-

liminary steps in the id~n~if ication of social and economic 

impacts associated with the plant. Besides updating all of the 

local small towns' comprehensive plans·, the Depa.rtment is 

collecting baseline social data to document changes that are 

presently occurring in the county. The Planning Department is 

also submitting a number of grant applications to the Economic 

Development Administration (EDA) for fund i ng to study potential 

impacts on the water and sewer systems in the area. The county 

has also just finished an economic feasib i lity study and a 

housing assistance plan for Skagit County , which take into 

account the expected social and economic i mpacts of the plant. 

All the work that is presently being done has required 

extra resources, and the Department has added two planners and 

an intern. So far the state has pl~yed a minimal role in 

identifying and managing the projected social and economic 



impacts. In fact, planner feels he has 
, 

in getting the state agencies to inform him regarding their 

role in the management of impacts . His d·i.ff icul ty with the 

higltway department is a case in point. It is an~icipated 

roads are going to be heavily impacted, with up to 20,000 

trips on a two-lane state route. Mr. Schofield, as planning 

dir1~c,tor, has been trying to receive s.orile assistance from the 

stat.e highw.ay department to cope with this impact; however the 

state did not include such large projections of need for Skagit 

county in their six-year capital improvement plan, and aid does 

not appear to be forthcoming . 

Puget Power needs two permits from Skagit County. It has 

already obtained its zoning permit; the other permit which it 

must obtain is a building permit . There i s some dispute over 

the issuance of this building permit. Puget Power maintains 

that once it receives the site certification f rom the EFSEC, it 

needs no permit arguing that the building permit is part of the 

site certification. However, according to the Uniform Building 

Code, Skagit County must require a building permit. This permit 

will cost Puget Power $3/ 4 million, a substantial contribution 

to impact management in the county. The zoning permit has been 

approved through the contract rezone agreement. 

A third type of permit, a "public use" permit, is required 
. 

by Skagit county for all capital projects such as the type that 

might be built to accommodate additional population associated 

with the power plant. This permit takes 30 days to obtain, in 

addition to the time necessary to prepare any required EIS. An 

EIS is necessary for all major developments (revised Code of 



Washington, ~3 ·.21C.030) ·. A 

additional 30 days for review by th~ Department 

(revised Code of Washington 90.58). 
I 

The process for issuing the public use permit is as 
' 1 

follows: (1) an application is mad.e with ·the Planning Department , 
I 

(2) a public hearing is scheduled at the time of the next Planning 

commission meeting, (3) upon approval b~ the Planning Commission 

the request is sent to the county Commissioners who either 

accept or reject the request. A public hearing is required of 

the county commissioners if ~hey want to alter the request. 

The county budget operates on a calendar year. A preliminary 

budget is required by July of the previous year. 

Three types of bonds can be used in Skagit County: 

{ 1) Genera 1 obligation, · ( 2') Revenue {not used f c.:r the last 3 0 

years) and (3) Commissioner's Bonds {bonds that can be floated 

by the County Commissioner). The county , presently is not in 

debt, but uses money from two sour ces--Current Expense Funds 

and General Revenue Sharing. 

c. Local Service Impacts 

Housing presently is in short supply in the county. Puget 
. 

Power offered to build houses, but the local developers reacted 

negatively to this. There is an agreement, howeve~, that Puget 

Power will provide land if needed for future development. 

There are place~ for mobile home parks in the county and in 

fact the county would pr9fer to have temporary as opposed to 

permanent housing because this would prevent excess vacancies 

when the construction force leaves. The existing mobile home 

ordinance has been revised and standards tightened. Mobile 



. . 
home parks are now treated like planned unit developments and 

require plan approval by the County Planning Department. There 

is a five to six home/acre density limit and storage facilities 

must be providad. A new SO-unit motel also has been approved 

in Sedro Woolley. 

Transportation impacts are limited to increased traffic 

congestion on local roads. There will be a sizable impact on 

SR 20 which is presently the only road servicing the site. Plans 

are being made currently to improve the capacity of this road, 

which is already congested almost to capacity . 

There will be no significant impact on outdoor recreational 

facilities, oecause of an abundance of l~cal and state parks 

and the existence of a national forest in or near Skagit County. 

County planners do not expect appreciable impacts on health 

care services. The county presently has three accredited hospitals 

and a nµmber of physicians and is close to Seattle's more 

·specialized services. 

A small impact is anticipated on sewers and water. There 

are three city sewer districts, and the Skagit County Public 

Utilities District provides water. All will be running at 

capacity but Skagit County planners say they do not anticipate 

the need for and have no plans for new fac ilities . The present 

systems can ~eadily serve the 100-150 new residents who will 

operate the plants . 

One control Skagit County has placed on growth is that new 

construction must first occur within the cities' limits where 

water and sewer hookups are already present. Afte.r the cities 

are full, construc tion will be allowed in the outlying areas . 



I• 
1. ' 

The main force sewer line for the plant will hook 
tt ! ~ 

the· Sedro Woolley sys·tem; which will J;>r ing the system up to 
;. 

capacity. Puget Power already has a limite<~ 

for this. 

" The demand for county seryices has alr1:?ady been 

processi;ig of development relat~ appl.icati~ns. As a result 

some personnel · have been added in planning and 

ments of goverrunent administration. 

There will be an impact on public safety in terms of an 

increased demand for police and fire services. The provision of 

additional services are covered by impact payments in the 

rezone contract. 

There is some speculation that the plant ma ·· attract 
'· 

unskilled workers who may remain in the county ~nd un~ble to 

find work, an event which could increase the nu~ber of people 

seeking welfare assistance. However, welfare is a state f unction, 

and the county would not be financially impacted by such a 

situation. 

There are already impacts on land use with increasing 

demand for housing and shopping developments. The farmers have 

a strong voice in the county because of the large agricultural 

economic base in the Skagit Valley. Thus many want the present 

agriculture-based land use plan to remain as it is. Conflicts 

could arise between farmers and others if there are substantial 

pressures to take agricultural lands out of production for 

housing and other urban development. 

The three school districts that are expected to share in 

the Skagit-related imp.acts from the construction force buildup 



(3,000 student enrollment), Burlington 

(2,700}, and Mt. Vernon (3,200) School Districts. Because 

Sedro Woolley are closest to the Skagit plant site, they are 

anticipating slightly more than one~third of the new student 

enrollment to come into their district. A range between 300 

and 500 students, divided among 12 grades, is the base planning 

figure for which the district is preparing. This projection is 

derived from both the utility's impact study and the independent 

county planning department's analysis of the expected number of 

new famili~s with school-age children that would locate in the 

Sedro Woolley area. 

A long-range school forecast was made for the d istrict 

in 1972, but with the advent of the Skagit development, this 

is now an obsolete document. The district is hcping that Puget 

Power will update t he study when it receives its limited work 

authorization from the NRC, because of t~e importance for 

planning purposes of knowing deta .'.ls such as the age groups of 

incoming students that can be expected. The Puget Power community 

~epresentative, in the meantime, is located in Sedro Woolley and 

is k.eeping the school district as well as other interested 

governme?t agencies well informed of utility plans. It is 

anticipated that as construction begins this ongoing contact with 

an update of construction force figures will be conti1,ued for 

the benefit of district .and other local planners. 

The influx of new students upon the Sedro Woolley School 

District is expected to require minimal new construction. The 

d is trict at pr~sent has excess capacity at the secondary level, 

and temporary buildings will be used to acconunodate the overflow. 



need to 

addition to the use of temporary facilities. 

County rezone agreement has prpvided for utility prov is.ion of 

tempo.ra~Y. ~i:ru~tures and of OP.erating expenses related' to , 

child'ren of the utility's construction 
. ~ 

administrators feel fairly comfortab\le \I 
~ 

IJ 

force, the Sedro Woolley 
:l . 

about their 'financial 

abil~*-Y to manage the increasing enro! lment th~t 1 will arr~ve . . 
with the construction force. What does concern them somewhat, 

• 

however, is the possibility that the projections may be wrong 

and that new constru ~ tion may in fact be required as many more 

families settle into the district nearest the plant site. 

The Burlington School District administrat i on is far less 

confident of the projections given in the impac t studies t o 

date~ They are taking a wait-and-see approach to impacts for 

which they are not willing to make projections. Their response 

to new .students will be to request temporary structures and 

operating funds from Puget Power when needed, as p~r the rezone 

agreement . The district is nearly full to capacity at present 

but not knowing what to expect for the comi ng school year, they 

are making no special preparations for increased enrollment 

at thi!;j time. 

The Mt. Vernon administration is concerne d that recent 

speculative housing developments in their area may shift a 

portion of the family housing demand away from the c!xpected 

growth in the Sedro Woolley and Burlington areas. In the past 

few months, for example, over 64 homes have been completed and 

are awaiting sale, 95 more have been recently sold, and 117 

housing starts have been made, all in the three - and four-bedroom 
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One major factor• in such concentrated new 
' ,, 

developments is the expanding retail facilities in Mt. Vernon 
I 

' . 
(three shopping malls are presently ·in operation, with 

under construction). If the Skagit construction does bring 

families looking for homes into the area, it 
I 

will live in whichever community has housi~g most readily 

available, rather than wait for openings in that community 

is closest to the site. 

such burgeoning growth will create definite overcrowding 

conditions ' in Mt. Vernon's elementary classrooms. At present 

there is excess caF,aci ty at the seconda.ry ' level, so they feel 

that an increase 21 t that level will be manageable : But in the 

elementary grades there are only a few excess classrooms; the 

use of these wo1Jld require their withdra.wal from uses for other 

student services. Unlike the Sedro Woolley experience, which 

has had school levies consistently turned down over the past 

years, the Mt. Vernon voters have expressed strong approval of 

the education system in the annual levies which have passed 

with a 90 percent and 84 percent vote in the last two years. 

The district ia presently planning for new elementary classrooms 

and a high s<:hool gymnasium construction bond, but the issue 

has not yet '30ne before the voters. Support for a long-term 

debt is not expected to be as strong as for the annual l e ·ties. 

State oonstruction aid will not be forthcoming unless a 

much larg. ':' growth appea.rs than even Mt. Vernon• s revised 

estimates are anticipating. These funds are available only when 

an annual growth of three percent is demonstrated, and the 

dist~ict expects to come close but probably not to meet that 



Any new 
(:.; 

by local properti' taxation. 

The natural growth increases are expected to be managed with 

· the ~pcoming bond levy. Utility provision of portable classrooms 
,ti 

will be relied upon to meet the needs of the Skagit-:related new 

studemt populations which are expected to be short-term in 

nature. The greatest concern that the school district has is 

that the facilities to be provided by Puget Power will be 

delayed because of inadequate preparation for the transfer of 

funds. They would like to see the funds put into escrow soon, 

so that they will be available to them as soon as they are 

needed. As long as they are available and on time, the impact 

of the Skagit construction forc e upon the Mt. Vernon School 

District is expected to be manageable. 

The district will receive no monies from the Skagit plant 

once it i s operational. Any operating personnel who settle in 

Mt. Vernon with school-age children will have to be serviced 

from general district revenues. By that time, however, the 

housing boom in Mt. Vernon may have leveled off or even reversed 

itself, as both the taxing and distance advantage of Sedro 

Woolley property be~omes apparent . to long-term residents 

employed by the plant. Because the numbers of permanent 

employees will be small, the school district planners do not 

find it that difficult to work within some uncertainty regarding 

their· residential patterns. 

There may be some clashes between newcomers and old timers 

in the county . However, the Planning Direc t ., r felt county 



l\ 
residents were a "hearty breed" who could withstand any potential 

clashes. 

Skagit county, through its Planning .. Qepartment and the 

Skagit Region'"'l Council, is making progress in th-: management 

of social a nd economic impacts associated with the construction 

of the power plant. They are assisting local communities in 

updating t~eir comprehensive plans; they are collecting a great 

deal of ba~eline social data to determine natural growth and 

change from that associated with the plant; they are submitting 

a number of EDA grants for further studies; and they have also 

updated their mobile home ordinance. In addition, there is 

concern that county residents understand the implications of 

growth in the county, and par t icipate in decisions affecting 

this growth. 

The Washington Public Power Supply System Plant #2 

. A. Background 

Construc tion began on the Washington Public Power Supply 

System's first unit at Hanford in August of 1972, immediately 

after receipt of a Limited Work Authorization from the NRC. 

simultaneously, construction started on a Fast Flux Test 

Facility and a new population nearly equal in number to that of 

the WPPSS-2 construction force arrived for which planning nnd 

services had to be provided. In addition, there was a 1975 

mid-summer construction start on two other nuc'.'.,1ar power plants, 

the WPPSS-1 and -4 units, also immediately upon r~~~ipt of t he 

Limited Work Authorization. '1'he discussion which follows focuses 

on the response mechanisms and processes of the area.! s local 



pressu~es, rather 

on the identification and management of social a'nd econorhic 

impacts associated solely with the single nuclear power unit. 

Based upon previous location decisions by Hanford employees 

the Tri Cities area, local planners' anticipate that over 

52 percent of the new population will locate within the three 

cities of Richland, Ken~ewick, and Pasco (Management Consulting 

Services, 1976) . Another 19 percent are expected· to find homes 

in the fringe area around the three cities; and the remainder 

is expected to locate in four neighboring but smaller incorporated 

towns and unincorporated county land. The interviews, there­

fore, centered on the experience of the two larger. city govern­

ments and the regional planning agency (the Benton-Franklin 

Governmental Conference} in meeting the demands of rapid growth. 

The cities had varying experiences learning of the power 

plant plans from the utility. The city of Richland is itself 

in the utility business and sits on the WPPSS board, so the 

city was involved in the siting decision. The Benton-Franklin 

Governmental Conference was asked by the utility to comment at 

the WPPSS-2 pub1ic hearing and did so , although it was not asked 

by the utility to participate in later hearings o n the WPPSS-1 

and -4 units and it did not enter as an intervenor. Although 

the present Kennewick planning director wa s not employed during 

the planning stage of the WPPSS-2 r~ojec t, he f eels that given 

the stAte of present communicatirns between the utility and the 

city, it is likely that Kennewick officials were not informed 

of the pending development and the impact that it would place on . 

their c ommunity. However, according to a WPPSS officiill, the 



·Tri-Ci ties and 

Governmental Conference, and the Tri-~ities ChambeF\ of 
·~ 

solicited WPPSS to locate the plant at Hanford instead of the 
I' 

Roosevelt Beach site originaily contempldted. The ~pokesperson 
tl 
I 

felt that Kennewick could not have remained in the dark about 
' 

these activities. No social and economic impact study of the 

unit was required before site certificat·ion was given to WPPSS-2. 

The Energy Facility Site Evaluation Council has since required 

that, prior to certification, such studies be made. Thus the 

cities and regional planning · agency are now at least indirectly 

informed of future projects through inquiries from EIS 

consultants seeking data. 

a. Planning and Impact .Management 

The basic variable a f fecting all planning and managemtln i:. 

strategies in the Tri-Cities area is ehe large numbers of new 

population that must be acconunoda ted wi thi n the area over a 

short span of time. Unlike some other areas, the "boom" which 

is bringing much t r ouble to local governments at the present 

is not expected to "boom" in the future in this area. The 

p}anning task has been somewhat simplified in the Tri-Cities 

r0gion becau se of the widely accepted assumption that the 

additional capacity in the governmental organizations will be 

filled by natural popuiation growth when the construction force 

leaves. The main difficulty has been, therefore, the timely 

provision of needed services during a period when revenues have 

not been increasing as rapi~ly as the population. 



A major problem facing the WPPSS-impacted region is planning 

on a regional basis for long-term growth. A second problem is 

the short-term plannlng requirements of small towns throughout 

the area which are unfamiliar with and fiscally unable to 

perform the planning functions themselves • . The Benton-Franklin 

Governmenta l Conference is providing useful services to fill 

both needs, but one conce rn ex pressed by_ the staff l s that the 

organization is not integrated into'the official system for 

processing applica tions and therefore is not informed of 

potentia l developments that will require further a r ea-wide 

adjustments in comr mity service deliveries . It is heavily 

involve d in developing planning guidelines and setting standards 

to assist localit ies in solving problems in such inter-city 

areas as tra nsportation, · health care, l and use , ~rnd housing. 

However, a good p0rtion of i t s staff time is a l so spent dealing 

with in~ediate problems that aris e becau~e early information was 

not avajlable e ither to the impacted community or to itself . 

The WPPSS plant will provide severa~ different sources of 

revenue to the loca l governments . One source of revenue to 

the l oca l area during construction of WPPSS-2 is the sales anrl 

use tax ~aid by WPPSS on materials , equipment , a nd contract 

l a bor . (RCW 82.08 , RCW 82.12, RCW 02.14, and WJ\C 458-20-145 . ) 

They will result in the payment by WPPSS of about $33 ,11 5, 000 

in sal es and use taxes. Of this, abou t $29 . 8 million goes to 

the state of Wa shington , $3.3 mil l ion t o Denton County, and 

relatively minor nmoun l s to Richland, Kennewick a nd Pasco. 

WP PSS will pay a privilege tax during operation of the 

plant as specified by RCW 54.2 8 . It is estimated that this 



be 

.receives 4 percent of this 
I' 

being' 

split 65 percent to Benton County ' and_. 3s ;..pefcent (minimum)' to 
I 

Richlan.d ; p'ros£er, Burbank, Kennewick, F,inley and ·Kio.na-Benton 
·t I f 

' ' school districts. WPPSS is further 'required to make payn·ents 

during the construction period to any school district demonstrat-
' 

ing an enrollment of pupils of construction workers (RCW 54.36) • . 

After allowing for a normal growth in base y~ar enrollment of 

3 percent, WPPSS pays one third of the average annual per pupil 

cost to the district for all construction pupils of the plant. 

RCW 54.36 also permits WPPSS to make voluntary payments to 

other taxing districts experiencing a demonstrated impact 

during construction of WPPSS projects. Twelve taxing districts 

have asked for funds under this ~revision for construction 

impacts and the cla .Lm is currently under review.* 

Despite these potential revenue sources, officials from 

t.he city of Richland, indicated that the city renlains a "bedroom 

community" lacking in any industrial tax base. Although its 

boundaries lie closer to the plant site than any other, it is 

faced with a severe budget shortage. Due to time lags in 

revenue generation, the Richland Council has had to make budget 

cuts in 1972, 1974, and 1975 by reducing services which seemed 

to be the most expendable. Among these was a fire station 

(leaving one remaining, and a reduction in the fire force of 

14 persons). The budget constraint has forced government 

• Information from Mr. J. B. Vetrano, Supervisor, Technica 1 
Studies, Washington Public Power Supply System, letter of 
December 23, 1976. 
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, I l • , , . . ' >i.' • ; • I ~ ·•, 

plann~ng · ~ctivi ties into a reac~iv~,, posture--t!teY .. "mariaged" 
• • ~ • • • \• • 1 

"~crambling":--:and by ,giving p~iority only to those' serv.ices ' 
• ~ t • 

where· a ·well-d·ef in~d- need .was r~o~nized· ~ Their water ·and. sewer 
•, 

capacity has be~n reached, and the · city· council has defined a 
,. • .: • • ' 4 ,.-. , • I 

! •1, f. f; ' "1 t 

of limited gi::owth by:{auth9rizing ·no ·~· zoning .. .. . . 
\ 

short-term policy 

changes or .annexations in certain areas until new facilities 1 

are. available. 

The fiscal situation of Kennewick, by contrast, is more 

stable, primarily· due to the presence of the area's large 

regional shopping center within its jurisdiction. Although their 

water supply is strained during the summer watering season, their 

sewer treatment plant is expected to handle growth for another 

five to ten years. The city does, however, have some problems 

related to its rapid growth; its aggressive annexation policy 

left enclaves of undeveloped county land scattered at the 

perimeter of the city land. Because of lower county standards, 

the quality of services and facilities (particularly roads) 

varies greatly throughout the city. An annexation of the entire 

fringe ar~a was to have been voted upon in the November 1976 

election, although it has now been rescheduled in September 1977. 

Anticipation of its passage is leading the city officials toward 

preparation of: s tandardized service planning. 

The budget process throughout all Washington local general 

purpose government is by l aw on an annual calendar year basis. 

Budget preparation in medium-sized cities usual ly begins in June 

or July wi th submission to the city manager's office by ear ly 

September ~ It is presented to the Council in early November , 

and adoption follows in December. The long-term capital 



' ' ••. ,, i ..... ' 

Capital Impr.ovement Program·. 
. ' " ' •. . 

are adopt~d by,.. the PJ.anning Cqmmi'ssicn- tl-fter ;pub'lic hea:r.imgs .;..... .. 
' ' ~ . 

and · the . recommendation of .ttle ~·ianning Dep~~tinent, which .. recei~~s 
,, m " ' . 

. . . • I . \)' . . : , ' 

and ·prioritizes d~partment;"p:~quests. It i!? updatec;l 'each."'y.ear, '. 
. I 

with the first year's prior~~.ies 'be::oming 'par,t , of the . curr~nt 

year's ·capital budget and new project.s ... being, a<ided t9 . the ,,.ehd' 
II. ~J ' ' , 

year.. Genera l obliga tion . (GO) , revenue, and local '_imp~'c;vement 

district (LID) bonding is use~ almost exclusively in the area, · 

although Kennewick has used the council~atic form without yet 

reaching its debt limit. GO bonds require approval by 

60 percent of the voters in Richland; in Kennewi ck GO bond 

issues also require a 60 percent voter approval, wfiile council-

matic bonds can be sold, ·within prescribed limits, with the 

majority approval of a City Council. 

Provision of housing and its related services are the most 

severe impact of the rapid population influx upon the local 

public resources in the Tri-Cities. As boundaries and develop-

ment expand, roads, sewers, water, electricity, police patrol 

and fire coverage must also be extended. Building permits 

have douQled in each of the past five years, and the adminis-

tration of both the process and the follow up (building inspec­

tion) has placed great loads upon the city itself. In Kennewick 

this staff has grown substantially and Richland has expanded 

building inspection staff from two persons to five persons 

during the five year period. In the seller's housing market 

that exists, the consumer can expect only that the minimum 

health and safety standards of the Uniform Building Code are 



violations in the health and safety standards. 
I 

. The . per?!lit process varies slightly bet~een jurisdictions, 

., depending on the' ·resources and organization of, each. Wh~n · 
' . 

rezones are required (Ben'ton County does .not ·require a zoning .. '~ . 

change for residential use in an agricurture district) , the .. 

process gen7rally takes 60-70 days. The. applicant applies to 
'· 

the Planning Conunission of the relevant jurisdiction (city .or 
• 

county), and a public hearing can be held within two weeks, 

(three weeks in Richland) although it usually takes longer. At 

the same time the applicant should be filing for subdivision 

approval from the planning department if residential structures 

. are involved, for site plan approval if applicable, and for 

a shoreline permit from ~h~ State Department of Ecology. In 

Kennewick the site plan permit must be reviewed by the city 

engineer, the police and fire chiefs, and the public works 

director, in addition to planning department approval. In 

Rich~and a utilities connections permit also must be approved 

by the Utilities Director for all industrial a pplications, a 

temporary requirement resulting from their shortage in water 

and sewa9e treatment facilities. 

The state of Washington requires that for most publicly 

process~d development permits, · a threshold determination be 

made. State law establishes certain applications which are 

exempt from environmental review. In Kennewick the thresl~ld 

determination is made by an Environmental Assessment Committee 

comprised of the city ma nager, the directors of public works, 

parks and. recreation, and planning, and the city engineer. 



Richland the threshold determination is made by 

Supervisor, and the process has an a~peal procedure. If a 

declaration of significance is found, the process 
• 

take 65 days to complete: 30 days to prepare the draft; 36 days 

to review the draft and complete tre ~:inal review. In assessing 

plans that included major subdivisions and shopping centers, 
> 

Ke~newic~ has never declared a development signif i cant. If a 

finding of .significance is made, the EIS drafts would be pa·ssea 

to the Department of Ecology after review and commen t by the 

Governmenta l Conference. 

Only after the EIS determination has been made can the 

Plc nning Commission hear testimony on rezone, subdivision, 

shoreline, and amendments to the comprehensive plan. Its 

recommendatjons are sent to the City council (the applicant is 

given 30 days to appeal a denial), where a public hearing is 

again held and the first reading given. Two weeks later, at 

a second c i ty council meeting, the second reading will be 

made and the ordinances adopted. The Council will approve the 

shore line permit and send it on to DOE for a 30-day review. 

A building permit will not be issued until DOE approval is 

received. Once approved, a building permit may be given in 

as little as a day (for single residences) o r as long as two 

weeks (for large apartment complexes or conune1·cial/ indus try 

structures). 

Transportation problems exist, but are real l y serious only 

at intersections and on major arteries where bypas;,es would 

be effective. Hanford employers have scheduled shift changes, 



' ~ 
.flex time .to 

loading· of the roadways through Richland. 1 
' ' I I 

· ·· :: Al.though ~ach city felt the rieed for more parks or park 
I. . 

j • ' 

facili~fies (tennis ,c;:ou~ts, swimming p.:.iols, boat 
,, . . ' . 

none e):pres~ ~a a serious concern ave;- a lack of: pa:i:k space. 
11 . . 

nbalth facilities and service planning are by statute th~ 
II I 

resp~n /ribili ty of the c~ntral Washington Heal th Syst\?ms Agency 
1 

I 

and i t i:; Benton-Franklin component. The Benton-Franklin Govern·· 

I • • mental11 Conferenc e supplies support services. 

E~ucation facilities have also been impacted, not only 

by the WPPSS-2 plant, bu~ also the other nuclear-related growth 
J 

industries , the expansion of the agriculture-related job 

market, and secondary growth, particularly in the construction 

industry. The Kennewick School District has expanded from a 

7,500 to 3 ,000 student enrollment in the l ast three and a half 

yearn, an increase of 20 percent. Under present, newly-revised 

state standards (measured by square feet per student) , its 

facil i ties i n 1973 were designed for 7,000 capacity. Since 

then tl $2 .4 mill.ion bond l e vy wa s passed in September 1975 to 

build a nine-room addition to a n elementary schoo l (presently 

under construction) and a new ooo~student junior high school 

(constr uction about to beg in) . In September 1976 a second 

bond l evy was passed for $1 million to construct t wo add i tional 

elementa ry school s. In the meantime, the district is presently 

using portable s and double shifti~g to handle the large overloads. 

Funding for the new constr uction is from a combination of 

local, stute, and utility reve nues. State matching monies (in 

Kennewick's case amounting to nea ~ly $G 1/2 million} a re 



available from state education construction funds for areas 

qualifying witp ratios of high growth to relatively low assessed 

valuations per\ student. State law ·(RCW 54.j6) requires Washington 
-.1 

public utilities to pay (1) operating c~sts of one third of 

the annual cost per student from utility-employed families if 

a threshold growth of three percent is proven; and (2 ) construe-

tion costs if negotiated by the taxing district (although this . . 
latter payment is not mandatory by law) • WPPS S payments to 

Kennewick school construction funds equaled $510,000, about 

hal f of which was spent in the outright purchase of portable 

classrooms. Negotiations over the amount of payment delayed 

their purchase, however, until 1976, ;~cause the utility 

maintained that until WPPSS construction-family students were · 

actually counted in sc hool enrol l me nts they were not to b~ 

held r esponsible for school district demands for new capital 

construction. 

Completion of all planned school facilities fina nced by 

the recent bond l evies will bring the Kennewick School District 

to a 1976 equilibrium (faciliites for 9,000 students) . By then, 

however, it will be nearly 1979 a nd enrollment will be well on 

its way toward its projected 19 81 peak of 12,000. It can be 

expected, therefore , that s tude nts in the distclct over the 

next half decade will experience continuing conditions of 

physical over.crowding, while their parents are asked to approve 

bond levies for new facilities that are needed just to be able 

to catch up with existing enrollment. 

The Richland School District got off to a comfortable 

start when it acted early upon WPPSS' population projections 



. . 
code with .Distric~ funds. Unt~·l . .'rec.eritly these add~ tio.ns were 

< 

suff ici.ent to hous.e the . student grow'th exPerienced from the 
~ • ~ It ' ? I • 

' .._ ·: • • • .• "l ~ ... 

nuclear-, ari'cl · no!l-nuclear-relat~d developments over the pa.st 
r, 

• r'r:.:. .,.._ 

three .y.~ars . . The · presei::it enroll~ent of S',' iod. students has ' 

moderately,. overcrowded their facilities,. and the district, 
·, •I 

however, has begu~ raising class size. averages from 25-30 or 

' 32 pupil~ per teacher. Certain ·neighborhood schools are being 
·. 

espe_cially heavily impacted 'as developers open large new 

subdivisions in close proximity to one another. 

Two new elementary schools are planned to open in September. 

1978, with a new junior high following a year later. Local and 

util_i ty funding is avaii'ab l e .~9r this new constr·11ction, but 

state construction funds have not been forthcoming due to its 

eligibility formula of "unhoused students" and a recent pro-

longed labor strike which has idled all construction workers 

at the plant and stopped the anticipa ted growth of new 

student enrollmenl in the school district. Until the new student 

populations ac tually arrive, therefore, the state cannot release 

additional constructi on funds, and the familiar cycle of over-

crowd-improvise-catch up begins for this community as well as 

Kennewick. A minimum of one and one half years is required 

from design to final construction on elementary school struc-

tures. Two nnd a hal f years are required for secondary 

facilities (junior or senior highs), which include several 

more specializGd areas and are generally much larger structures. · 

Thus, th~ timing is getting very tight for the Richland district 



staff if they r.i re to re'alize a September ' 1978 opening of . 
capit~l projects. For the tllne being, however, the strike has 

brought a t emporary halt to their antici~?ted f ive to six . 
annual growth rate. 

The increased capacity from the three ne~ s chools, in addi-
1 

tion to the portables which will be installed1with the utility's 
I 

construction funds, are expected to suffice 11hrp~gh the peak 

II
! 

years of t~e WPPSS construction projects. 

In sum, the f inane ial situation for the ~ichool districts 

in the Hanford area being i mpacted by pv~liciy-owned power 

plants constructed on tax-exempt land is ds· fol l ows: 

(1) Both plant and land are excluded from the tax rolls: 

therefore the valuation of the district does not increase 

&s a result of the plant's presence. This lowers the assessed 

valua tion per student ratio for the district if new students 

are enrolled as a result of plant construction. Without outside 

assistance, this presents a burden to district taxpayers who 

attempt to maintain the former quality of education for a larger 

number of students . 

(2) State construction funds are available t o areas which 

demonstrate rapid growth, on a sliding sca l e determined by 

the ~sscssed valuation per student ratio. Some relief to 

district taxpayers is therefore available , as the state picks 

up an extra share of the capital cost needed for new construction 

projects. 

(3) Utility construction funds also may be provided after 

negotiating with the school district. Us ually these funds are 
. . 

spent on the purchase of portable classr ooms, which are used tD 



(4) Operating expenses 

are ~pa.id to the sc:::hool district by the 
·,., 

, ,~ j i • I • ' ' I ~ 

one third the annual cost' per s -tudent from a co~struction . . 
' 
fam~ly. This means th~t the district taxpa~ers absorb 

' 
two thl.r~s of the operating costs to ed~~ate each utilit~-relat~d 

-~ \ . . ,,' ·~ . . \ .. '.t .. ~ 
stu~ent'.·, plus 100 percent of the cost for all students enrolled 

as a fesult of secondary employment arising out of plant 

construction. 

(5) Once plant construction is complet~, a generaling 

tax ("special privilege tax"} will be levied and returned to 

local governmental agencies. It is expected that in the 

Richland School District this will amount to $100,000 to $150,000 

annually out of a $12.7 million operating budget. Therefore 

the operating costs to the school district accrued from students 

of the power plant operating force should be covered, but little 

will remain to cover other expenses. 

On balance and from this admittedly non-specific r eview, it 

would seem that the financial advantage to the school districts 

from the plant presence would be slightly negative. The districts 

will probably "break even" in most expenditure and revenue areas 

except during the construction. phase, when school district 

operating costs will remain only partially covered by incoming 

utility impact payments. 
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Part I: State of Oregon 

To determine the state : s role in the identification 

planning for the social ana economic impacts associated with .. 

nuclear power plants, and to get a general sense of 

facility siti~g process, me~bers of the team talked to the , 
. . 

fol lowing people at the state .level: ... 
' Mr. " Dave Hupp, coordinator~ 'bregon •State Inter-

Cgovernmental Relations Division 

Mr. Walter Pollock, Energy Systems Program Super­
visor, Oregon Department of Energy 

or. Kelly Woods, Energy Facility Siting Coordina­
tor, Oregon Department of Energy 

Mr. Bill Young, Director, Oregon State Intergovern­
mental Relations Division 

The following summary js based on those interv i ews: 

A. Siting 

The state agency involved in the siting process for nuclear 
. 

'power plants is the Energy Facility Si_ting Council. The state 

requires the utility to obtain a site certificate for construction 

and operation of a powe~ plant; it is in this context that the 

state can exercise any direct control over the impacts resulting 

from such developments. 

A Nuclear and Thermal Energy COUhcil (1971) preceded the 

establishment of the Energy Facili~v Siting Council and the State 

Department of Energy in 1975. The Department of Energy (DOE) 

generally has responsibility ~or state energy planning and 

coordination, including mandates to devP.lop forecasts for state 

demand for energy and to regulate the siting, construction and 

operation of nuclear and coal facilities. Much of the emphasis 



in this department is on developin'g information on state energy 

, needs and s upplies and upon energy conservation planning. and 

implementation. The Energy Facility Siting Council consists of 

seven public members appointed by the Governor with Senate 

approval. The local governing body of the affected area is 

designated as a special advisory group to ' the Council during 

specific site certification processes. ~major task of this 

Council is to preside over and coordinate the sit'e certification 

process, making recommendations to the Governor regarding the 

approval of applications for site certifications. The Depa~tment 

of Energy is responsible for providing staff support to the 

Council. The Energy Facility Siting Coordinator is ~ staff 

member of DOE and is responsib le .f.or liaison be tween the DOE and 

the Council. Also, oth:..!r DOE staff member s c ont r i bute t o t he 

ongoing staff support of this body. 

The Siting Council has the power to preempt local zoning 

or land-use planD, but this is seen as a little used tool 

(i.e., going against local concerns) . Additionally, the Siting 

Council has the power to require special conditions of the 

utility, including s pecific identification of social and economic 

impacts as well as measures to mit~gate adverse impacts. 

However, while the Siting Council makes site certificates condi­

tional, it does not have clear enforcement powers for managing 

or monitoring community impacts beyond the site certification 

process. 

There are no specific criteria for what types or degrees 

of impacts are of sufficient significance to require action by 



utility. Decisions as to what is significant is up _to the 

Siting council and their staff (using information from the 

applicant, from other state agencies and from public or private 

intervenors in hearings). Current rules deal primarily with 

land-use compatibility; .the ability of the area to abs~rb growth 
. . \,\ 

and to cc.>pe with social and economic impacts are only a .• ;small 
., 

part of 'this. P~oposed new rules would -place·1 more emph~·~is on 
I • ,• 

social and econo~ic impacts. These include primary and secondary 

labor force, impact on the private sector, on the housing market, 

on corrunercial facilities, on· private health care ; also impacts 

on present community living patterns and community character , 

impacts on ~i e region's eaonomy, on public services and 

facilities, on public finances and tax revenues. Additionally 

this impac t as sessment should include an 3xamination of the 

ability of the region's present planning proces~ to cope with 

the plant's related impacts and an identification of sources of 

funding for districts that may have insufficient revenues to 

provide needed governmental services. 

In Oregon, the siting process takes 26 to 30 months to 

c:omplete from the initial Notice of Intent (NOI) to approval of 

the Application f or Certification (AFC). A substantial portion 

of this time is accounted for in the waiting period of 12 months 

between the approval of the NOI and the filing of the application 

for certificatior.. 

The state siting process includes the following steps: 

1. Utility files Notice of Intent to council; 

2. Notice distributed to ~tate agencies for comments-­
comments go to utility; 



•1 

f i~es Appliq~tion Cer•tif ication; " 

Appli~ation sent to state agencies, local govern­
ments--conunents go 1. to utility (here the Council 
can: require conditions); 

Utility files amendment to AppJ ~.cation with 
response to 'agency canrnents; 

' ~ '" . 
I ' \, 

6 • . If need for special studies found by the Counc. J., 
will. authorize and award contracts; ": ') 

7. Series of six monthly workshops--each deals wi t .b 
separate section of Applic~tion:-public and ex~ert 
input; 

8 . Final amendments · to Application; the Council 
formulates and approves draft site certificate, 
if indicated. ll 

After certification, the application goes to stat~ and 

local agencies for necessary permits. These agencies may attach . 

conditions to permits to assure impact mitigation. The Council 

has the power to r evoke a certification if conditions and rules 

are violated, or if the public's health and safety is endangered. 

Thus, the Council's involvement is limited but it can assist 

in assuring that social and econcmic impacts are actually 

mitigated by the utility. 

B. Planning 

'l'he Oregon State Intergovernmental Relations Division (IRD) 
. 

is responsible for various local government coordinating functions. 

This Division was formed in 1968, and has a staf f oJ 11 profes-

sionals. The director is directly responsible to the governor 

and the agency has a strong interdependent relationship with t he 

Governor's off ice. rrhe scope of this agency includes review 

of all local and state applications for federal funding (A-95 

review) and disbursement of HUD 701 funds except for funds 



channeled directly to central cities and 

However, actual program planning and implementation occurs in 

functional departments in the state. This agency's authority 

does not include budget review other than that involved in the 

A-95 clearinghouse function. ORS197, the State Land Use Planning 
' 

Bill, requires coordination between strong local comprehensiv~ 

~and-1)se plans and an overall state comprehensive land-use plan. 

The Land Conservation and Development Commission (LCDC) was 

created by the bill and has created state-wide goals (14 of them) 

for land-use planning. The overall goal is for each local area 

to have a comprehensive land-use plan reflecting various specific 

elements and integrated with the capital improvement cycle. A 

recent court case (Baker) has ruled that the comprehensive plan 

is binding and that it preempts zoning and subdivision ordinances. 

ORS197 is primarily a process document, setting guidelines for 

land-us~ planning as a continuous process that involves coordina-

tion between local governments and relevant state and local 

agencies and involvement of the public. 

Although many communities are behind in the original 

compliance schedule, they do have a process for planning and 

preparing to manage growth and impacts caused by large 

developments. 

The Intergovernmental Relations Division is concerned 

specifically about areas experiencing rapid growth and develop-

ment since such communities frequently need state and federal 

assistance and get involved in a variety of funding and permit 

application processes. This agency has divided the state into 



geographic regions and has to each region to 

provide technipal assistance and coordination with state and 

planning programs. Thus they have a key .. z;ole in assisting local 
,, 

governments : in identifying, planning for impacts and particularly 

in coordinating local, state and federal efforts to 

and mitigate impacts. 

Under new legislation (SB903) this · agency will have respon~ 

s i bility for coordinating state permits related to community 

development. These permits relate to the provision of social .... 
services as well as physical development. (Currently they have 

compiled a list of 186 state permits.) The·y will seek to coor-

Jinate permits on all three levels of government and are 

encouragin g local governments to simplify their permit processes . 
. 

Also, the Federal Regic nal Council is making a list of federal 

permits. The purpose of this legislation and function is not 

to aid people in getting permits, but to do away with unnecessary 

bureaucracy--to assure full due process. Permits here are not 

limited to physical development, but include use permits also. 

Under this function, the IRD is empowered upon request of the 

applicant to bring together all required hearings into a single 

hearing. However, the nuclear power plant siting process is 

specifically excluded from this legislati on. Currently many 

permits issued at the state level also can be issued by the 

local government if they choose. Thus, in some cases the state 

issues building permits, septic tank permits, etc. 

The persons interviewed expressed concern about federal 

influence in disbursements and expenditures of money. In some 



cases direct federal-local programs create 

since they bypass the state and thus circwnvent the state's 

coordination efforts. 

In the mitigation of conununity impacts, the state fiscal 

system is a potential obstacle. Currently there is no adequate 

working system fof equalizing benefits from large developments 

in order to pay for mitigation of impacts (e.g., tax revenues 

of ten go to local jurisdictions other than those which may 

bear impacts). One problem in the case of energy facility siting 

is the uncertainty during the lice nsing process; this uncertainty 

prevents fiscal planning. 

Since the state is on a biennial budge t, it is difficult 

for it to respond to sudden needs; however the state site 

certification process would seem to assure sufficient lead time 

to pian and budget for community impact mitigation programs. 

The state does have an emergency fund that can provide small 

amounts of "quick" money to deal with immediate needs. This 

can be allocated outside of the regular legislative process since 

it is administered by a special committee when the legislature 

is not in session. Finally Oregon has budgeted $4 million in 

the current biennium to help local pianning efforts. While this 

is aimed at local compliance with the State Land Use Planning 

Act, it can provide timely financial assistance for planning 

in impacted communities. 

The IRD, in short, is the primary state agency concerned 

about the conununity impacts associated with nuclear power 

plants. While they do not administer programs ln all areas, 



key role loca·l 
~ ' ~ 

field coordinators) in identifying, planning for · impacts and 

particularly in · coordin'iitirig local, state, - and· feaeral ~efforts 

plan ~9~ and mitigate impacts • 
. i ' ', ' ii' 

~final point . should be noted regarding a problem that 

Intergovernmental . Relat
1
ions; 'staff frequent'ly encounter in working 

with impacted communities. This problem is one related to the 

conflicts between ·old and new residents. Conflicts over 

differing values and lifestyles can have a significant impact 

. upori efforts to plan and to mitigate impacts (e.g., loss of bond 

levies, tax base changes, . etc.). This is a problem that must be 

handled at the local level but which also places a constraint 

on what the state and federal government can do to assist the 

community. 



Part II: The Two Case Studies 

Information presented in .the following description of 

case studies was gathered from inter~iews with these 

individuals: 

The Trojan Nuclear Power Plant: 

Mr. John Cermack, Superintendent, Rainer Unified 
School District 

Mr. John DeFrance, Director, Emergency Services, 
Columbia County, Oregon 

Mr. Brian DeLashrnutt, Planning Administrator , Columbia 
coun ty , Oregon 

Mr. Fred Fashaug, Conunissioner, Columb1a County, 
Oregon 

Mr. Bill Wilson, Director of Instruction and Trans­
portation, St. Helens School District 

The Pe bb! e Spri ngR Nuclear Power Plant: 

Mr. Bus Clough, Portland General Electric CoJTUl\unity 
Liaison 

Mr . Matthew Dougherty, Superintendent, Morrow County 
School Distric t 

Mr. John Edmondson, Assi stant Superintendent, Morrow 
county School District 

Mr . Lawrence Jones, Superintendent, Arlington School 
District 

Mr. Foster Odum , Mayor of Arli ngton , Oregon 

Mr. Jim Thompson, City Manager, Boardman, Oregon 

The Trojan Nuclear Pow~r Plant 

A. Background 

Columbia County (population: 29,000) is typical of many 

rural counties; little planning has been done in tho past and 



there is a general antipathy toward th£ restrictiveness of 
" 

planning. When the Trojan Flant was first proposed for this 

area, the .county planning department did not exist. 
', . 

conunission was the only planning . body in the county prior to .. 
The county has a comprehensive plan, but a very weak one 

which provides only the most general guidance with no specific 

land use or housing elements. In addition, much of the 

undeveloped parts of the county have remained unzoned. A new 

comprehensive plan currently is being developed to be in 

compliance with ORS197- -the Oregon State Land Use Act. 

At the time of the development of Trojan, the county did 

not participate in the impact assessment for the ~reject, nor 

did the county rule on the zoning compatibility of the plant 

As a result of these factors, C~lumbia county residents and their 

local governments had little voice in the decisions related to 

the siting of the Trojan plant or in preparing for the impacts 

on the community created by the plant. 

B. Planning and Impact Management Processes 

In general, the social and economic impacts felt in Columbia 

county during the construction of the Trojan power plant were 

· somewhat scattered. St. Helens, the county seat, wa~ one of the 

most significantly affected conununities since it is the major 

town in the area. The discussion ~elow outlines the impacts in 

specific sectors of conununity life and how they were managed. 

Most of the impacts from the nuclear power plant centered 

around St. Helens, the county sea.t and largest town in the 



county (population: 6,212). However; the town of Rainier has 

received most of the tax revenues since the plant is located in 

' the Rainier School Taxing Oistribt (60 percent of local taxes 

go to schools). (See discussion below on schools.) The major 

impact and the impact which first surfaced was a housing 

shortage in St. Helens. During the construction of the plant, 
j . 

most qf the 1, 000 construction \tl:orkers sc;ug.ht housing in the I , . 
county seat because of its proximity to both the plant site ' and 

Portland. Vacancy rate s were dc1wn to 1.5 percent, with no 

rental houses and only some apartments avaj l able. The Columbia 

county Housing Authori ty ~as fo1rmed about this time and conducted 

a study (funded by HUD) to identify the area's housing problems. 

The major problems centered around the low vacancy rate and 

the lack of low-income housing; uuo funds were genera t~d to 

build subsidized housing within the city. These houses were 

scattered around the city; now all lots in the city are filled. 

Part of the reason for this compact development is ·due to the 

lack of services outside the city limits of St. Helens. Also, 

development outside of establi!:hed towns is constrained by two 

factors: (1) topogra phy (hilllr ) and (2) timber lands--81 percent 

of land is owned by timber companies or the county. 

The permit process for housing and buildin0 construction 

is still relatively simple in Columbia County. Building permits 

are issued through the local planning department; usually a two 

to three day process. Criteria for these permits include con-

sistency between lot size a.nd the zoning for the parcel. There 

is no specific lot size in unzoned areas, but ls determined by 

the water and septic tank evaluation. Zone changes and 



conditional only in zoned areas. These require . 
approval by the planning conunission followed by resolution of 

the Board of Commissioners, thus the timing of these permits .. . 
are determined by planning conunission meeting schedules. It 

" • . I 

of interest to note here that r~cently the District cou«t of 

Appeals ruled (in Columbia county) that mobile homes ovE~ a . u 
certain size (oversized) are allowed outright on lots, und are 

. \\ 
considered as, legitimate single family dwellings although they 

are taxed as personal property . 

Both the Planning Department and the Roads Department are 

involved in planning, construction and maintenance of roads. 

Until recently little transportation p~anning has been done by 

these agencies. During the construction phase of the Trojan 

plant, there were only moderate impacts on the transportation 

system. The impact was not on the roads themselves, but on the 

availability of gasoline. Columbia County was one of the areas 

harder hit by the gasoline shortage, in part due to the traffic 

generated by commuters (especially from Portland) to the Trojan 

plant site. More recently there ha s been an increasing impact 

on the local transportation system because of current growth of 

the area as an exurb of Portland. 

St. Helens felt some impact on its recreational facilities, 

particularly ball fields, during the Trojan construction period. 

In response to the increased demand for· these facilities, the 

city of St. llclens and the County Fair Board each bui lt some 

new ball fields. There was no perceptible impact .on hunting 

and fishing recreation, possibly because there is such a large 

capncity for these sports. There are only three small county 



" 

needs f.or parks, su9h as a· '\•lineal pa~k foi;: ~iking ,1 in 
.;f ... J 

' ( f r • ., i ., 

, ' • ' . I ~ " 

county, which at presen~ has no state~ ~r .regional parks. ~ 
\t.'· ' I, \ '1-_ 

A substantia·~ i~pact was felt b~ tpe educatio~al sy~t~ I 

·' 
.., • ! " ) • 

dqring tl'!e cons.t1:uct.ion of the Trojan plant • 
.. 

almost excl~~ively imp~cte4 qy ·the Trojan ~power p~ant was in the 

Rainier area, which has the plant ~ocated within its boundaries. 

Prior to constru~tio'n, it was one o·f the poorest districts in . . . 

the state, having .a very low assessed valuation per student. 

After cons truction was completed, it became one of the .. 
When news of the siting decision came, the surrounding school 

districts consolidated from separate elementary and high school 

districts into a unified system. They quickly made plans for. a 

long-r~nge capital constr~ction program, and on· the strength 

of future revenue issued 17-year bonds to finance the building 

of an $8 million community complex. In~luded in this center 

will be the elementary, high school, and continuing education 

facilities, as well . as an auditorium, s.wimming pool, banquet 

facilities, and playfields. It will be a center for all com-

munity activities as well as school functions, as none has 

been av~ilable for civic meetings prior to this time. 

Enrollment has increased in the district from 1,200 to 1,700 

in the past six years, with a .burst of growth in the second and 

third years of construction. The district was forced to add 13 

portable classrooms which it purchased through long-lease con­

tracts with local district funds. The bonds for the new 

construction were sold in 1973 with the unconunon provision that 

payments would begin two years after purchase--that is, when the 



the di~trict' a two-year headstart .on actual construction schedules, 
• 1 . . ' . . 

with 1a · co~ensµrate reduction in the . ti~e spent by students in 
. 

With the 1ncreased revenue no~ Qn hand, 

the · district has. been able to add major new program .areas to its 

course offerings ·~ For example; specia-1 education programs and 
.,. ' l '" I I• 

' . 
a variety of other student services are bei~g haridled by ten 

newly hired staff members. A conununity school awarding accredited 

·two-year college degrees has been established under the district's 

l~ management, wholly financed by local area residents and therefore 

outside the community college system offered through the state 

education office . 

The school district has indirectly benefited from the general 

growth that is occurring the the community as new people and 

industry are drawn to the area by its reduced tax rates. 

Though nearly all families associated with the construction force 

had left the area by late 1976, the district experienced no 

permanent drop in enrollment figures. New construction and 

new families have replaced the old, and a steady growth is 

expected in the future. A oil re~inery is persently under con­

struction in the district, which will provide further revenue, 

and it is assumed that the primary siting determinant was the 

low rate levied by the school district. 

other school districts within the county are benefiting 

to a certain extent by the presence of the plant through the 

equalization function of the Intermediate Education District 

(IED). This agency has· the authority to levy taxes on all 



to its assessed valuation per student ratio, 
I 

certain percentage {approximately 50) of.· the member districts' . . ' ~ . h 
operating expenses. Taxpayers 1

' in .the Rainier ·schooi 'District 
~ a • ,, • 1 , 

,' f ' ,, • .. 

equaliza.tion process f iria themselves paying .,approximately $1. so . . 
, for every. $1. 00 th~ t is .returned to them' ·ffoni the IED funds ,•.· 1 • • 

It must be remembered, however, that mo"st of the taxes paid 

the Rainier District come from Troja'n. The obvious problem 

with this "equalization" scheme is that the remaining one-half 

of all op~rating costs plus all capital construction funds must 

be provided by each individual school district. 

The administration staff at the St. Helens School District 

identified no enrollment pressures at all r esulting from the 

Trojan construc tion. Two factors accounted for this situation: 

(1) Trojan contractors were primarily from nearby large popula-

l ion centers (metropolitan Portland, Vancouver-Longview, Olympia) 

and drew their workers from the 1mion hiring halls located in 

those areas rather than from the local labor pools . (2) A 

housing shortage in St. Helens precluded many new residents from 

moving into the area. The only minor impact being felt during 

the operating phase is that portion of their budget which is 

being assisted with IED "equalization" funds. (See above.) 

Trojan-related growth created a relatively moderate impact 

on local health care services. The primary effect was to shock 

the country into realizing that they were not ahead of growth 

in the area, particularly with regard to hospitars and retire-

ment homes. As a result the hospital districts sought federal 

funding (which was refused) and additional taxes i~ the form of 



local bonds to expand the hospital facilities. · . ,, 
hospital near St. Helens. 

At the ti.me of Trojan construction .the County Health . 
Oepartme·.lt provided various health services such as home nursing 

visits and innoc~lations which were able to absorb the additional 

demands. The state has taken over the provision of limited 

' services; now there .are only ini:ioculation and alc~hol programs. · 

There was an increased n~ed for police service~ .as a result 

of Trojan-related growth in the area. This need was primarily 

for traffic control and LEAA and CETA funds were used to increase 

personnel. The staff has since been cut b~ck as the federal 

funds were available only for a limited amount of t ime . 

Partly due to the potential increased demand on fire 

services (service to the plant site itself is contracted to the 

Rainier fire district} fire stations and staff have been 

expanded. Bonds were passed by the voters; there are now three 

stations and over 20 full-time staff. 

An additional facet of the history of Trojan is the 

Emergency Services plan. In the state of Oregon, each county is 

required by law to have implementation plans for the state civil 

defense plan. Civil defense has been replaced by Emergency 

Services ; the plan deals with various types of disasters, 

including war, nature, and man-caused disasters. Columbia 

county employ s John DeFrance on a full-'time basis to develop and 

coordinate plans for an incident c;used by Trojan. Upon request 

by .the local government, the utility contributed funds to set 

up this full-time position; currently the office is funded by 



percent local funds and 50 perc~nt federal funds 

through the state Defense Civil Preparedness Agency. 

An emergency plan has been written r-~garding what types of 

incidents could occur, using information provided by the utility · 

and the State Department of Health. The utility is responsible 

for dealing with onsite incidents; the state is responsible for 

dealing with onsite and offsite incidents; and the locals are 

responsibl~ for offsi te· incidents . 'l'he local plans contain: 

(1) potential incidents; (2) methods of notifying residents; 
(._' 

(3) method~ for sealing off the area (e.g., road blocks); 

(4) methods for determining whether to evac~ate r esidents 

adjacent to the plant; (5) evacuation procedures , including 

identi f ication of reception areas. 

These plans have been coordinated with local police, fire, 

roads departments and hospitals. These agencies have copies 

of the plan. Also county commissioners are kept apprised of 

the plans. 

The Emergency Services' director has bc~en t ra ined by the 

NRC in emergency services for nuclear facilities, as have some 

of the fire a nd pol ice department personnel. Such training has 

included radiological monitoring. The primary emergency plans 

instruct the fire and police personnel to set up road blocks and 

to evacuate or confine people from the affected area. 

The county has incurred an increased cost of $10,000 per 

year for this office. However, the director feels that a 

positive bcnef it of this cost and scrv ice is that· it forces the 

county to deal with emergency services planning and that it has 
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made equipment available at no cost to the general county 

government. 

There were no impacts in the area of community solid waste 

disposal that were related to Trojan. During Trojan construction, 

this service was under the Sanitation and Health Department. Now 

the Planning Department handles it. Private collectors operate 

the collection service and a private landfill .site. The County 

Solid Waste Franchise Conunittee, with staff support from the 

Planning Departme nt, oversees and has control over rate changes 

and provision of adequate services and facilities. 

In the town of St. Helens , water and sewer are two basic 

public services provided by local government. St.· Helens has 

a new sewage treatment facility which has the capacity for a 

population of 32,000. This was built in 1970 under an EPA grant 

(an EIS was required by the state for this facility). In areas 

that are not served by sewers, the State Department of Environ-

mental Quality (DEQ) requires a permit for septic tanks. The 

state evaluation costs the applicant $75 which covers a soil 

evaluation (approximately three days for soil anaJysis); the 

county must sign off on this permit and then the s tate charges 

$25 for this permit (the sign off is the respons i bility of the 

planning department and it takes two days). Waler supplies 

must be tested and approved by the State Health Department. 

The water problems in the county are not due to Tro j an, but 

rather are caused by outdated water systems in some of the smaller 

towns. 



The development of planning and local government is an 

evolving process, but one that was sped up by Trojan as well as 

by ORS197. The irnpacts of Trojan probably did help to establish 

the Columbia County Housing Authority since it gave them a clear 

justification and purpose. However local government has experi­

. enced cutbacks since the early 1970's because of decreased 

revenues from timber sales. ~axes in Columbia County are 

lower 'than average due to revenues received from these timber 

sales on private and county owned, but state managed, lands. 

These sales have dropped off, because of the building slump.) 

The immediate impact of Trojan in the area of welfare was 

to take people off unemployment and welfare since it did provide 

. some unskilled and skilled jobs. However , after the construc­

tion phase, unemployment rose to even higher levels, possibly 

due in part to people brought to the area by Trojan but unable 

to find jobs. Welfare and unemployment are state functions, 

so there has been only an indirect impact on local government. 

There was no impact resulting from 'noise at the plant. 

Noise considerations, if they had existed, would have been 

handled through zoning on the l ocal level. The State Department 

of Environmental Quality sets standards and noise lev~ls for 

specific types of land uses . 

There was little change during the construction of Trojan 

in retail services. Since growth was perceived as temporary, 

Portland served as the market for most specialized goods and 

services . There is some growth occurring now; the general 

growth of the area is recognized 'as permanent. Thus there i s 

more incentive to . develop more varied retail trade. 



I . . ' 

was l?erqeived in:',the 

' ' juvenile affairs. The staff of this county ~gency has been 

expanded, but as a result of normal growth. . . 
There appea~s· to be a definite 'impact on general psycho-

I 1 I \ I 

··· logical well.:..being which started with Trojan and 

with the general growth of the area. People are discontenteu · 

with growth and the resulting change in.their small town life-

style. In their discontent many people blame local government; 

however local government is somewhat limited in helping to 

ameliorate the problems since many £esidents do not feel land­

use planning can prevent growth. In fact many county residents 

perceive planning only as a tool for growth. 

Summary. As one can see in the foregoing discussion, 

neither the state nor Co l umbia County developed a comprehensive 

impact management strategy to deal with impacts associated with 

the construction of the Trojan nuclear power plant. The lack of 

a formalized impact management strategy was due to several 

factors. First, at the time, Oregon had not yet formulated 

the state siting mechanism. Second, neither the county nor the 

communities had much planning capability. Since the impacts 

from the plant were somewhat diffused by its proximity to 

Portland anJ tha Longview-Ke lso, Washington areas, there was 

not as much perceived need for a comprehensive approach to 

mam~~1ing the impacts. However, the problems related to provision 

of housing and hospital services might have been circumvented 

had there been a more coordinated effort to manage impacts. 

Thus, Trojan presents a typical example of the fragmented 

approach to impact management that has characterized, prior to 



siting laws, state and local responses 

caused by the construction of energy facilities. 

The Pebble Springs Nuclear Power 

Background 

TO date only geologic and tectonic excavations have 

been made at the site of Portland General Electric's (~GE) 

Pebble Springs nuclear power plant. A site certificate has · 

.been recommended by the Oregon Energy Facility Siting Council 

but needs the governor's signature. In tervenors have appealed 

the c0unci l' s r ecommendation to the courts, and the governor 

cannot act until this litigation has been completed. The 

communities in the meantime have assumed a "go ahead " stance 

and have updated city and county comprehe nsive plans to 

accommodate the new populations. 

W~rcl of the proposed sites did not " fi l ter down" to the 

· local cornmunities--the reversal was in fact true. ·It was local 

action which brought PGE's attention to the possibility of 

building a nuclear power plant at the original Carty site. When 

the s tate s iting council refused certification for a nuc lear 

power plant near the Boardman Boffi9ing Range and issued a permit 

only fo r a fossil-fueled plant, PGE consultants identified the 

Pebble Springs site as a promising alternative for the nuclear 

plant. According to the PGE field representative, Arlington 

officials at that time encouraged · PGE to give serious consider­

ation to locating the plant near their community . 



Planning' and Impact Management Processes 

Boardman and Arlington are unusual small towns in that 

they have been involved in the planning process for a long 

period. Completion of the John Day Dam downriver from their 

townsites brought floodwaters which permanently covered their 

original towns. The Corps of Engineers, as a result, completely 

relocated the two towns on higher ground. corps financial 

assistance Nas given only qn the condition that the newly-

sited towns prepare comprehensive land-use plans to guide 

development. Thus conr.pr€hensive planning came to Arlington and 

Boardman in the early 1960s; and the results were well liked 

by the townspeople. 

Another event which stimulated planning was the 1973 

passage of the Land Conservation and Development Conunission Act 

(ORSl.97}. This act required all Oregon units o f gover:,me nt to 

prepare c omprehensive plans, incorporating 14 statewide goals 

and planning guidelines and coordinati ng these plans wit·h 

neighboring jurisdict ions and other levels of CJ')V~rnmen' . Thus 

Morrow and Gilliam Count ies have already developed an integrated 

growth policy with the cities of Boardman and J\ rl ing tor., 

res pee ti vely, as well as with othe r towns throughout ~.·he two 

counties. Although their comprehe nsive plans have no t yet 

been approved by LCDC, their basic tool s of zoning, permit 

issuance, and utility service extensions arc now guided by 

nn overall growth policy apparently accepted by most of tho 

local units of govcrrunent. 

Another advantage that both Doa rdman and Arlington have 

in preparing for tho social a~d economic impact resulting from 



is the service of a state liaison field officer 

the Office of Intergovernmental Relations. His knowledge of 

growth management problems and of solutioqs found in other 

regions, and the services of his off ice with its one-stop 

state permit processing system make his assistance very valuable 

to these conununities. His familiarity with the resources of 

the various state agencies available t o . meet the region's 

service and capital needs have also been useful to the local 

administrators of the two towns. 

A further technique being used to smooth the development 

process at the Pebble Springs sit.~ is the u"se of a lifetime 

resident of Arlington, who is well r espected , very active in 

conununity affairs , and knowledgeable about local concerns and 

government operations throughout the region, as a PGE field 

r epresentative and liaison between the commun ity and the power 

company. Because of this liaisor •. and the rural nature of the 

area it wa s possible for all aff~cted conununities to have an 

effective local voice present their concerns to PGE and for 

FGB's position in turn to be expressed to the local communities 

by someone they knew ar.d tr us tcd. company-commun i. ty re.la tions 

appear to have greatly benefited as a result of this l iaison 

arranyument. 

A final help to the communities in preparing for the impact 

at the local level has been the strong planning assistance 

provided by the five-county regional planning agency, East 

Central Ore<Jon Association of Counties. The council of Govern­

ments allocates federal funds throughout the area and at 

present, under new leadership, is doing a good job of setting 



reasonable priorities among development neeps. The 

among the counties view the grpwth as bringing reg~onal 

and consequently haye expressed no competitive ill will over 

the allocation decisions. Although state assistance has been 

valuable, federal financial aid is required to assure that good 

growth management actually occurs. To this end the COG's role 

in processing grant applications for small communities like 

Boardman and Arlington is a vi tal function. 

Although the cons truction phase has not started at the 

Pebble Springs plant, growth is already occurring fr om nearby 

agricultural and power plant developments. Thus impacts 

associated with the nuclear power plant are difficult to separate 

from the genera l growth pressures of the area. 

The two r.:ommup 11~. 113 P. mos t af fee t ed by the noighbor,j nq PGB 

power plants (a coal-fired plant at Carty, in Morrow County, is 

presently under construction) are Arl ington and Boardman, which 

are expected to draw 52 percent of the new populat ion . Another. 

22 percent are expected to move into more distant communitites 

within the two-county arc of Gil liam and Morrow counties 

(Sk idmore, Owings a nd Merrill, 1975). The peak of the labor 

force is expected in late 1978. Construction Cor ce decline in 

the two plants is expected to be countered by additional power 

plant construction projects in the are~ and/or by developme nt 

of new employment opportunities in non-power related industries 

(primarily agriculture). The scena rio may s hift i f eithe r 

legislation or capital financing problems restrict the develop­

ment of nuclear power, although the growth-based industries arc 

sufficiently diversified , and the potential for coal-fired 



plants is good enough so that the communities 

to experience any abrupt decline in their growth. 

The provision of housing and its r e lated water and sewer 

services is the most immediate problem confronting the local 

go'1ernments in the Pebble Springs-Carty impact area. The open i ng 

of new employment opportunities in a food processing complex 

in Boardman has accelerated the growth pressure that is just 

beginning from the Carty construction force. Thus, at present 

the vacancy rates in both Arlington and Boardman are approaching 

zero and most of the new housing demand is being supplied by 

Hermiston, a bedroom communi ty whose tax base is finding it 

difficult to support the influx of new families and service 

requirements. The hous i ng plans for Arlington and Boardman 

are expected , however, to considerably ease the current pressure 

on their more distant neighbors. The plans include a firm 

reliance upon the private market to provide the majority of 

housing units. In addition PGE has provided 100 singles 

quarters, 50 trailer pads and is in the process of subdividing 

land for 40 single family units and an apartment complex for 

its employees' purchase. (See the discu3sion in Chapter I V on 

PGE's Energy Projects Hou s ing and Community Development Corpora­

tion.) J\n entire "new town " has been planned by a private 

developer that will triple the area within the city limits of 

Boardman . The city will provide the roads, sewers, and water 

when new facilities have been built. PGE has contributed the 

cost of sewer hookups for its subdivision lots as matching 

money for the city's application for EDA funds , with the agree­

ment that the loan will be gradually returned upon sales of the 



lots. 
.p 

pres'ent expan$ion of 

the maximum capacity at which both sewer and water 

are operating. (The design capacity is -for 1,000, .and the' 

population .is now there~ ) The grant process has been delayed 

for over a year and a half due to a challenge on the environ­

mental impact assessment. According to the city manager, the 

challenge was unfounded .and could have been settled early had 

the pf;ocess allowed for direct refutation on a factual basis. 

Bonds have been passed for expansion to 7,000 of both the sewer 

and water systems, but further developments in the Boardman 

housing market must now w~it until the systems can be constructed. 

The delay has been costly to the surrounding communities that 

have had to absorb the overflow from the Boardman housing 

shortage. 

In Arlington much of the growth in the last two years (f:rom 

490 to 740) can be traced to the Boardman housing shortage. 

With a water and sewer design capacity of 1,200, there is still 

room for expansion . Housing is short , but a definite increase 

in supply from the private market has been observed over the 

past year. Although mobile home parks are being developed , 

the concern of local citizens is ~hat an optimal blend of 

temporary and permanent housing be found. At present a com­

prehensive plan which includes statements on the proper housing 

mix is being developed by a consultant based upon detai l ed anrl 

well-thought-out city council objectives. Their growth policty 

is to provide services for a population of 3,400 people and n~ 

more. It is felt that at such a size the town would be able 

to support a few of the retail services which it now lacks and 



a medical professional, 
' ' 

the 

characteristics and amenities which it posses. 
'• . 

The county development policy in both Morrow and 

counties 'is .to locate all new developme11ts ar:ound already . 

existing urban areas. But ir1 l,aoing ·so 'it · has accornmoda ted 
... ,• . ' 

preference of the urban areas to regulate, themselves by 

negotiat i ng an Urban Growth Boundary Agreement with the 

governments. Thi s is an agreement, entered into by both 

Arlington and Boardman, that gives each city absolu~e juris-

diction over l a nd use within · a certain number of feet of its 

boundary . Beyond that point, up to a mile a nd a hal f radius 

encircling the city, the development permits are to be negotiable 

between the city and county governments. If Gi lliam County 

adheres to its urban center focused growth policy and Arlington 

clings to it~ 3,400 population limit, the future may bring 

a clash between the two governme ntal units . Such a situation 

would then be mediated, under present law, by LCDC. Total 

anticipated population growth resulting from the Carty and 

Pebble Springs work force in the city of Arlington in the peak 

year of 1978 is 2,200. Thus the city would be only 500 

rc:!sident:s short of its sewer capacity just two years after 

setting its gr owth limits. 

In the very near t .crm, if the population grows as expected, 

the water and sewer capacity of Arlington will be reached. A 

sewer study is underway as a requisite ~or federal funding to 

expand the system, but the Ec:onomic Developme nt Administration 

has taken the position that grant applications will not be 

processed until demonstrable need is shown. With only two-thirds 
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uapaciti , d~f9anded at' present, 

/
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relucta.~t to pr<;>cess Arlington's request. The current uncertainty 
/1 j' . 

surroun,bir)q the futu1re of the Pebble Spr~n9s plant further 

1 . J t th ' f f d t bl d L d t' ' f comp ioa es e issue o emons ra e nee • ea ime or 

I · · h ~ d h lf h f f constr 1ction is t rE!e an one- a years, so t e uture o 

Ar ling bon' s sewer a lld water systems is likely to parallel the 

bottle,heck present!:~ existing in Boardman' s development timetable. 
~ 1 
zoning amendments and building permits are very easy to 
'I 

attain in the two cities. The process usually requires two to 

three days, or a we1ek at the most. The conditional use permits 

which were required for the two power plant~ took, however, about 

two months to proc(~ss. Because the cit.ies are already platt ed 

and zoned, the only check on a building permit application is 

for proper setbacks. Under regulations drawn up to implement 

a recent act (ORS197) , mobile home park standards are set and 

enforced by the state; the local governments, therefore, only 

need check for prc1per zoning of the development. Questions were 

raised by the loc<1l officials, however, concerning the legality 

of state usurpation of home rule p~wers, as well as whether 

adequate enforcement of , the ruling would be available. After 

one week without moving the mobile homes, inspection by the state 

is required to insure proper lot size and utility connections. 

Health and public safety services in the two-county are~ 

are limited. Good volunteer fire department help is available, 

and Arlington has a police force. Boardman and Arlington also 

rely on the state troopers and the county sheriff ts patrol 

force, both of whom regularly patrol through each area. l\ prob­

lem, however, in areas like this during the construc~ion period 



the lack of adeq~ate detention ,facilfties. 

purchasing an ambulance and has a part-time nurse available . ' 
(" . . 

emergencies, but both towns must rely on hospital se~vices at 
t ~ ~.. t • 

either the (~alles or Hermiston when a doctor's treatment is 
~ ' 

necessary. The COG has worked together with the service a~ea 

actively seeking grant funds for a Morrow County health 

serving three counties and located in Boardman. • 
'-" 

I ~ 

The school district in the inunediate area of· the Pebble 

Springs plant is the Arlington School District, which finds 

itself in the enviable position of having not only excess 

capacity but also an existing capital improvement fund large 

enough to enable the financing of new classrO<.)ms or portable 

structures if (and when) the need arises, without requiring 

passage of a special levy or bond issue. If a free-standing 

new school structure were demanded , however, the. superin tendent 

anticipates no reluctance on the part of ' the district residents 

to approve the issue . Schools have been traditionally well 

supported i n the area, with the latest two l evies passing with 

71 percent and 76 majorities. 

Existing enrollment in the high school is 57 students, 

with 116· in the elementary school. The district could double 

the enrollment at both schools without too much strain, as 

has already been demons~rated during the ~onstruction of the 

John Day Dam in the early 1960s when the high school served 

110 sludents. The slack presently existing in the system is 

therefore expected to provide enough of a "time buffer" to 

prepare for the planning and construction of new facilities if 

permanent growth is anticipated. Portable classrooms or 



additj :..:"'al classroom wings are expe,cted to be easily provided. 

The d~strict encompasses the Pebble Springs plant within i~s 

boundaries and is already receiving invent.Dry taxes from its 

stored equipment, even though the site preparation has not {) 

yet begun. Additional revenue is received from the rich 

cultural lands which lie within its taxing jurisdiction. 

Planning for the Pebb1e Springs construction f ?rce was 

completed several years ago, with the PGE impact study estimating 

the projections for student increases. Actual impacts have 

been delayed, as the construction start-date has been repeatedly 

postponed. The residents and school board are no longer poised 

for imminent action, but are now simply waiting to see when and 

if the PGE plant activity will begin, thus signalling to them 

that th<~ i. r updated plans can be put into motion .. In the mean­

time, 24 children have been absorbed into the school system 

in the 1976-77 school year from the Carty power plant labor 

force (which has 288 construction workers at present) • 

The situation of the school district serving the Boardman 

residents is far different from that of Arlington. The Morrow 

County School District is coterminous with the county line and 

therefore encompasses the southern town of Hepner and Ione as 

well as the north residents of noarn m;,in an<I Irrigon. The 

district has a total enrollment of nearl 1 1,500 students, with 

approximately 270 students in the high schoo~ (grades 7-12) at 

Boardman and 350 students at the elementary school (grades K-6) 

12 miles away in Irrigon. All facilities at t.he two north end 

schools are heavily overcrowded, with team teachers loading up 

classrooms and spilling into hallways, .the gymnasium, auditorium, 



~nd lu~chr~~~· . Eight ~ew cla~s~o?ms at t~e: elem~~tary s~hool 

are url~er c;:onstruc.tion, with four . n'ew high school rooms just · ., 

~ecently completed. In the fall of 1977, 115 new 
" 

from the Carty plant fam~l~es, 
' . 

excess capacity brought by the r.ecent . . 
· By the spring of 1978 more ·ove· ~rowding is 

approval of a bond issue .will be sought from Morrow County 

residents. This is not expected\ to be easy, for the last bOnd 

levy passed by only a five vote margin, even though that issue 

contained new facilities for every school in the district. It 

is hoped that the new tax . base revenues generated by the Carty 

construction will soften the impact of a new bond ~evy enough 

so that the idea of new facilities for the north end schools 

can be sold tp other county residents. Capital improvement 

plans call for construction of an elementary school in Boardman, 

then a junior high school somewhere in the north end, and an 

addition to the high school. In the meantime the ~tudents will 

be taught in overcrowded facilities (although the student/teacher 

ratio is still low, as they are able to hire adequate numbers 

of new staff) and in temporary structures, which can be purchased 

if necessary (after advertising a .supplemental budget) with 

surplus reserves at the end of each year. Double shifting has 

not yet been scheduled as it increases the transportation costs 

to the district, although it is a likely arrangement for the 

future. 

The reluctance of Morrow County reside nts to approve new 

school construction bonds is in part a result of a conservative 

fiscal philosophy which approves expenditures only upon actual 



~ . 
evidenc.et· of.· n·~~d. 
\ 

Therefore the ov~rcr9waing of the scho9~s 1 
I 

' I 
m11st occur pefore voters are willing to approve new 

bonds. ' With a one to one and a half yeai::·J..ead time required 
·1 

1.) \ 

for eleme~tary construction and .two and a half years ,required ' 

for compl~tion of a secondary facility, 

occasioned by such .a philosophy is con~iderable. However, . to 

a limited extent such caution may be ·und'erstandable. The PGE 

stµdy had forecast a very large ·surge in school population in 

the Boardman area, brought about by rapid home construction. 

Two factors, however, have split the growth away from the area: 

(1) the inability of Boardman's water and sewer treatment 

facilities to service new households aud (2) the decision on 

the part of area contractors to place new housing subdivisions 

in the areas where shopping facilities were available . As a 

consequence the majority of workers on the Carty site are com-

muting from Hermiston, Umatilla, and even the Tri-Cities ~n .. 
Washington. With new water and sewer treatment plants now 

under construction, however, and the price of gasoline continuing 

to increase, the anticipated growth may yet occur, particularly 

as Pebble Springs construction begins. School planners, however, 

are estimating that the Boardman population in the next decade 

will increase to 4,000-5,000 rather than the PGE estimate of 

10,000. Whichever prediction is borne out, it is apparent that 

the Morrow county School District will continue to operate on 

an overcrowded and improvised basis until population "boom" 

levels off. 

The fiscal condition of Morrow and G,; lliam counties, and 

of each of the towns within t l em, is solid. The two counties 



have the lowest tax rate in the state. Industry is being 

attracted to the area for this reason, as well as for the 

developing infrastructure and amenities . The school districts 

are county-wide. Since 65 percent of the average Arlington 

taxpayer's share is earmarked for schools, the large _ amo~nts 

1 contributed by the two plants to their respecti : e school 

districts decrease all county tax bills $Ubstantially. Although 

increases in the tax base have been thought necessary (Ariington 

voters approved in November a change from $25,000 to $50,000), 

the increaze in actual dollars iR nominal and will decrease as 

construction on the plants continue. Early generation of revenues 

has a lso res ulted f rom the Oregon inven tory tax , a law that is 

. being phased out, but that is in the interim of considerable . 

importance to this area. · Although construction has not begun 

at Pebble Springs, Gilliam county already ha s $23 million on the 

tax rolls because of equipment and plant .pieces stored at the 

plant s~te. 

Revenue and General Obligation bonda are used exclusively 

by the two cities; a simple majority is required to pass a 

bond. The voters have not been reluctan t to pass bond levies 

when a need is perceived, and recent Park, School, and Sewer 

and Water bonds are examples of identified needs. 



APPENDIX C: THE STATE OF CALIFORNIA 

Part I: The State of California 

Part II: The Two Case Studies 



The followin9 people were interviewep 

siting process and, planning ~or the social ,and 

associated with · nuclear pla.nt construct.ion: 

Mr • . Gary Heath, Staff Member, State .clearinghou·se,· 
of Planning and Research 

-Mr. William Kirkham, Management Systems Officer, State 
Clearinghouse, Office of Planning and Research 

Ms. Kathryn Matthews, Environmental Planner, Energy 
Resources Conservation and Development Commission 

Mr. Clare Poe, Staff Member, Energy Resources 
Conservation and Development Commission 

Mr. Richard Recht, Consultant, Palo Alto, California 

A. Siting 

The California Energy Resources Conservation and Developmen t 

Commission (ERCDC) or the Energy Commission is the state energy 

planning and regulatory agency. This col'Mlission is responsible 

for planning for electrica l energy needs within the state and 

for certifying all new thermal energy generation fa~ilities. 

Additionally, it has exclusive authority to set forth and adminis-

ter standards applicable to new generating facilities (exc~pt 

air and water quulity standards). 

The permit process has been consolidated so that the Energy 

Commission conducts the hearing proceedings for all aspects of 

the state site location, design and performance standards . Unlike 

the other state energy functions, the California Energy Commission 

is given a strong mandata and attendant power to plan and imple-

ment a state electrical 1~nergy plan. The Commission itself, made 

up of five members appointed by the Governor, presides over the 

Energy Facility Siting Council. 



. 
The following describes the legislative 

setting up the Conunission: 

The basic intention of the Act is to ·centralize into 

one state agency most of the responsibility for 

ing future electricity demands, evolving a plan 

meet those demands and to reduce them where they 

............. ", .. ,~, the product of waste and inefficien'cies, to make 

appropriate tradeoffs between environmental and energy 

values; and to administer a s ingle certification pro-

cess in order to lessen the time between application 

and certification . In these quests, the new state 

commission is granted exclusive authority to set forth 

and administer standards applicable to new generation 

facilities (except air and water quality standards). 

The Conunission thus has the authority to preempt all 

other standards applied heretofore by other state 

agencies and by local governments (including local 

general plans and zoning ordinances) except , presumably, 

standards cont~ined in air irap lementn~ion plans an~ 

water quality effluent limitations. Moreover, to a large 

extent, multiple proceedings before such agencies as 

local planning commiss ions, local legislativcn and the 

Public Utilities Commission (which dealt with site 

locntion, design and performance standnrds) have been 

consolidated into a single proceeding before the new 

Conunission (SEDivAY/COOJ<E, 1975, p. 53). 



co~ission has four 

forecasting and planning, (2) certification of ' faciliitY sit~s, 

(3) research and development,, and (4) contingency planning for 
I 

periods of enerqy shortage. ' Within the defined scope"of this 

project, we focused on the c~rtification process. The steps in 

NOI (Notice of Intent) and AFC (Application for Certification) 

processes are being revised, and it appears that the place of 

social and economic impacts in the processes is still unclear. 

The Sun Desert power plant is the first plant which will go 

through the process and is not far along at this point. In 

fact, Jones and Stokes, a . local Sacramento consulting firm, 

is preparing the framework of an EIR "cookbook" for thermal 

power plants--describing what types of information should be in-

eluded. By the middle of January 1977, the Energy Commission 

is anticipating having their EIR guidelines prepared. (They are 

the lead agency in preparing the EIR for each power plant sited 

· and licensed under their process--they must ensure·that the plant 

is sited and constructed in compliance with the California Environ­

mental Quality Act (Cal. Pub. Ras. Code~§ 21000 et seq. Supp. 1976). 

California's siting process is lengthy, requiring 36 months 

from the filing of the Notice of Intent to approval of the Appli-

cation fer Certification (18 months for each of these two steps). 

California also requires that three alternative sites be presented 

for consideration in the Notice of Intent and that Application 

for C~rtification focus specifically on one of these three sites. 

The Energy Commission appears very interested in the consid­

eration of social and economic impacts and local governmental 

concerns, but as mentioned earlier, is still gearing up its whole 



process, and its staff members have few specific answe~s to 

considerations for such impacts will be included in the EIR 

guidelines. In the meantime, several staff members in the 

Siting Division are tracking the impact analysis and planning 

efforts of the communities around the Sun Desert site as they 

prepare for the major social and economic impacts which are anti-

.cipated. 

Relating to the local planning process, there are several 

important points in the certification process, mandated by the law, 

which should be discussed. First., in both the NOI and AFC pro­

cesses, as soon as the Commission decides they have S\'1.fficient 

information from the utility , they must publish a summary of 

the notice or application in "a newspaper of general circulation 

in each county in which the sites antl r e lated faci l ities , or any 

part thereof, designated in the notice are propo~ed to be locatP.d. 

The Commission shall also transmit a copy of the notice to the 

Public Utilities Commission, for sites and related faci lities 

r equiring a certificate of public convencience and necessity, and 

to other federal, state, regional and local agencies having an 

interest in matters pertinent to the pro~osed facilities at any 

of the aiternative sites." 

The Commi ssion then requests comments from the appropriate 

local, regional, state and federal agencies, the Public Utility 

ColMlission (PUC) (if a certificate of public convenience and 

necessity is r equired), and the Coastal Zone Conservation 

ColMlission if a permit is required from them (at present, however, 

they are giving no perrnits--arguin9 that no coastal site is 

suitable for power plant location) • 



After the appropriate agencies are notified, the Commission 

holds public information hearings in the county of the proposed 

site. These hearings must be held no late..r than 90 days from 

receipt of an NOI . 

One specific point to note, which has been implemented, is · 

that local governmental agencies are reimbursed for reviewing 

and providing input to the Notice of Intent and AFC. The age ncy 

must submit an estimated budget before they begin reviewing, 

and then formally request the funds after they have been reviewed. 

The Corrunission r eimburses the local planning agency directly 

out of thei r funds and then bills the utility. To date 30 local 

government agencies have been reimbursed by the Conunission for 

review of plans for the Sun Desert nuclear plant and a Pacific 

Gas nnd Electric combined cycle plant in the Bay area . The 

Corrunission has billed the utilities for those costs. The 

Commission also has an information packet which they distribute 

to local corrununities once they rece ive word from the ut i lity 

that a site is be ing considered. In addition, the law cstoblishing 

the Energy Commission mandates the Commission to consider local 

plans and ordinances when reviewing the suitability of a proposed 

site. 

An observer of the Energy Commission in California corrunented 

that the procedures of the Energy Conunission were not working 

out as well as he hoped . He explained that ~he Energy Commission 

originally structured its siting procedures in two stages, th~ 

NOI and AFC steps. rhe first step wa ~ to allow for public 

involvement before decis ions were set, at an estimated cost of 

$250,000 (per Notice of Intent) to the utility. The process 



evolved, however, to a where utilities are 

2,000 page Notices of Intent at an estimated cost of 

He thought that ERCDC will ask for $250,0~0 from the utility 

just to study the NOI. The problem, it appears, is that 

division of ERCDC asks for information and massive lists of 

data get assembled. This listing approach means that ERCDC 

not setting priorities for what types of information are most 

useful to its decision-making process . A further problem 

resulting from the massive amounts of funds and time going into 

the NOI is that the process and the deci~ions are actually 

becoming formalized at a very early point in the s i ting procedure . 

Data are less accurate because the point in time which the data 

estima te is further and further into the future; the amounts of 

money spent early in this process t o collect s uch da ta more or 

less lock the information into the process. Finally, there is 

a requirement in the NOI that the utility submit three alterna­

tive sites for its plant. Bach of these communities are of course 

informed and conflict a r ises in the community between those who 

support the project and those opposed to it. Much energy is 

spent by each of those communities to tesolve a confl ict which 

may never occur. 

The other ~ tandards or regulations wh ic h must be met i n 

the siting process are air and water standards. In fact , it ~ s 

possible a utility can apply for other permits before going to 

the Energy Commission. Water is obviously a ve ry crucial issue 

in California, and the wa te r permit is critica l. (Also, it is 

one over which the Commission has no control.) The air quality 

permits nre issued by regional air quality boards. M 



. 
In California, of Planning and' Research (OPR) , 

located in the Governor's off ice, moni tor.s local government . . 
attempts to cope with power plants and is interested in pro-

viding assistance to localities. This agency is respon~ible for 

comprehensive land use and environmental policy planning for the 

state but as yet has not developed actual statewide plans. 

is empower~d to coordinate local and state functional planning 

as they affect state development and environmental quality. A 

third responsibility of the agency is to monitor local govern-

ments for the consistency between their zoning laws and general 

plans although currently the enforcement of the zoning consistency 

law is not carried out. This power potentially provides a 

mechan ism for the state and loccll government to influence the 

site certification process and for the state to monitor the 

growth manag ement planning associated wi th energy developmunts. 

Currently there is no formal s tructure within the OPR for 

providing specific types of technical or fina ncial ass istance 

or services to impacted communities , although such services are 

being provided to site s currently under construction on an ad 

· basis. At the San Joaquin site, for example, the OPR 

recently commissioned an impact a nalysis from scve1:al towns to 
I 

be affected by the four nuclear units. This assistance is to 

encourage the towns to begin the plannfng and coordination 

proceso. 

Another area of impact management which concerns the OPR 

staff is that of fiscal inequities in the distribution of com-

munity costs and benefits attributable to plant cons truction. 



Joaquin and Sun Desert are expected to face considera­

ble difficulties in providing services to workers and their 

families who must locate outside the taxin9 jurisdiction of the 

plant. In response to similar experience in other areas 

and to the pending difficulties that are bound to occur in these 

two cases, the OPR is presently drafting an Industrial Siting 
. . 

Bill designed to require tax sharing among impacted jurisdictions . 

They plan to introduce this bill to the California State Assembly 

in Jannary 1977. 

dince the site certification process i s lengthy in the state 

of California, there does not appear to have been any problem in 

coordinating planning and budge ting cyc~es at state and local 

l e ve ls with the siting process. The state learns of the proposed 

plant from the Energy Commission when jt sends the NOI to st~t·. 

and local agencies for corrunent, early in the 36-month process. 

This allows the state OPR ample opportunity to assist communities 

in identifying needs or to respond to conununity requests for 

financ i al assistance for specific services or projects (that 

would be provided by other agencies). Although the potential 

exists, the OPR and other state ag~ncies have not yet developec 

or administered any formal mechani sms for providing technical 

or financial assistance to local communit les impacted by energy 

developments. 



Part II: The Two Case Studies 

Interviews were conducted with the following local officials 

determine the local role in the siting process; local inter-

action with state and utility officials; and the local role in 

the assessment and management of social and economic impacts 
[ 

associated with nuclear power plants. 

Rancho Seco 

Mr. Earl Fraser, Special Assistant for Planning, 
Sacramento County 

Mr. B~rnard Guerin, Senior Analyst, Administration 
and Finance Agency, Sacra~ento County 

Mr. Melvin s. Hing , Finance Administrator, Administra­
tion and Finance Agency , Sacramento county 

Mr. Glenn Houde, Superintendent, Elk Grove Unified 
School District 

Mr. c. Tobias Johnson, Superintendent, 1\rchoe Union 
Elementary School District 

Mr. Paul Shn.:id, Former General Manager, Sacramento 
Municipal Utility District 

Mr . Walt Veda, Chief of Park Planning and Development; 
Department of Parks and Recreation, Sacramento County 

Diablo Canyon 

Mr. Thomas M. Butch, City 1\dministrc::tor, Arroyo Grande 

Mr . . Dave Harrow, Environmental Coordinator, San Luis 
Obispo County 

Mr. Warren Hoag, City Planner, Grover City 

Dr. Robert lloagland, Superintendent, Lucia Ma r Unified 
School District 

Mr. Fred Kimball, Former Member, Board of Supervisors , 
San Luis Obispo County 

Mr. Norman o. Rich, Principal Appraiser, San Luis 
Obispo county 



. . 
Ned .Rogoway, Planning Director,, ,San 

' county ., :. 

Mr. Terry Sanville, Planning Associate, ~ity · of 
Luis Obispo ~ · 

Mr. A. c. Smith, Community Relations 
Pacific Gas and Elec.tric

1 

Company .. 
The Diablo· Canyon 

Background 

Diablo Canyon is a nuclear power plant complex consisting 

of two units, each approximately 1,100 megawatts. The plant is 

owned by Pacific Gas and Electric Company (PG&E) a private 

utility. The utility began planning the plant in about 1965, 

did geologic surveys in 1966, and began some construction in 

1968, according to their. public relations man. Construction of 

Unit 1 is basically complete, while Unit 2 is being completed. 

The NRC held hearings in San Luis Obispo County 'i n December, 

preparatory to their decision on an operating license for Diablo 

Canyon. 

Diablo Canyon is located in San Luis Obispo County, in an 

isolated area of the Pacific Coast. It is about eight mil es 

from the nearest entrancP. to Highway 101. •rhe nearest popula-

tion centers are about five mil es south of the Highway 101 

turnoff; they are the towns of Pismo Oeach (population 4,850), 

Grover City (population 7, 325), and Arroyo Grande (population 

8,525). The city of San Luis Obispo (population 34,550) is 

located about eight miles to the north of the Highway 101 exit. 

The principal governments which had to cope with social and 

economic impacts from Diablo Canyon were Pismo Beach, Grover 

I 



Clty and 
1! . 

county" Luc ~a Mar School 

ser~ing the South County area); and San Luis Obispo 

impacts of the 

were moderated by a number of factors. 
I 

, First, construction besan at a time. when ·the South county 
t • 
area was somewhat depressed. In the early 1960s, the area had 
Ir 
boomed as a result of the space program at Vandenberg Air Force 
l 
Base (about 30 miles to the south). When that program slackened, 

South County towns saw vacancy rates climb to ten percent. In 

Arroyo Grande, total assessed valuation in the town declined 

ten percent from the previous year. The San Luis Obispo coun~y 

planning director disagrees with this assessment, however. He 

feels that other officials' memory of the timing of housing 

recovery is hazy. His own data showed a .sharp increase in mobile 

home park permits during the time Diablo Canyon construction was 

underway. 

Second, the influx of construction workers was gradual, 

taking perhaps four years to hit the peak work force, and a 

similar period of time to decline. 

Third, the county was growing due to other factors. In the 
. 

city of San Luis Obispo, California Polytechnic University was 

growing fast enough to make the housing situation in that town 

quite tight, and this growth was having some effects on the more 

distant towns in the south County area. The South county itself 

was growing due to rapid increases in the number of people 

buying retirement homes there and moving in from Los Angeles. 



Thus .t .he 

growth due to , Diablo .Canyon. In later yea·rs th~Y. 'did' 

experience some of .the problems of 
. ' 

that Di~blo Canyon ~ade only a pflrtial ~·ontribl.;lt:i:'pn •to those ., . 
~ , 

problems. The one jurisdiction clearly impacted' by Diablo .... ' 
~ ' 

Canyon was the Lucia Mar Schoot n~~strict. · .. In l i975 Lucia Mar Jf: 
·lf 

had 542 , students from the famil~eI ?f Diabl9 Canyon workers 

(7.6 percent of the enrollment of 7,100). About ' ten percent of 

those students were from families who were permanent re~idents 

of the district. So the district actually gained about 

seven percent enrollment .due to the plant. The district's 

difficulty comes not from the additional enrollment as much as 

from a series of events related to school district financing, 

which are described be:ow : J.ts problem is that it cannot tax 

the plant itself, which is located in an adjacent school district. 

As a result, Lucia Mar had a substantially lower tax base than 

its neighboring districts, and has difficulty getting adequate 

revenue from district residents to cover its needs . 

B. Planning and Impact Management Processes 

The people we interviewed associated with the county were 

not aware of substantial impacts on county planning. One aspect 

of long-range planning which we did find to be affected was the 

Safety Element of the county and city general plan. The state 

of California mandates long-range planning by local governments, 

and is quite specific about what must be done. The Safety 

Element is one part of the general plan for each jurisdiction. It 

covers radiation hazard and response to emergencies, among other 

topics. The San Luis Obispo County Safety Element makes some 



attempt to deal with 
.,,,. ,, . ' . 

level of' detail appears to be ?n·ly sufficient to comply wit'1 .... 
quirements for discussion, an¢! is not ' suff'fcien,t 1tp 
~i ~· 

4 

,,., !\ . ... " 1 

officials a~ J:o their r~sgonsib+liti:es·. /'I(' ' 

,., 
I 

Pacific Gas and Electric did not have to get a zoning vari-
"' . ' 

ance for the plant. The sit~ ~was zoned in a "hold category" ·arid 
' ' : I : J< 

could be used without add.itional .pE::rmission. Accordfn~ to a ,. 
I 

member of the Board of Supervisors, the plant did require: a 

building permit, which was iss.ued by the County Board of '1 Supervisors 
. 

following open hearings and investigations into the seismic safety 

of the site-!. The rt.'tuting of transmission lines to the site was 

discuseed Clt the hearings, but the county had no formal control 

over where they went. Mr. Smith of PG&E said that the utility 

did coordinat e Ll1e fOti ting with the coun t y planning director in 

order to mini mize community unh.:ippiness , even though they were 

not required to do so. 

Officials we spoke to were rath0r vague about the dates and 

amount of time involved in the county permitting process. Their 

experience would be much different now because the State Environ-

mental Quality Act would apply, requiring a full Environmental 

Impact Report on the plant before the permit could be granted. 

Local governmental services to the plant were few. An 

existing road leading from llighway 101 toward the plan~ was 

reinforced and a bridge on that road was replaced. Doth actions 

were needed in order to accommodate construction equipment, and 

were paid for by the utility. Most heavy equipment was moved by 

rail to Pismo Beach and trucked from there over the reinforced 



road and then over a new road on the site constructed by PG&E. 

heaviest equipment was brought directly to the site by barge. 

In the future, the county may get involved in the regulation 

of transport of was~e materials. A planner for the city of San 

Luis Obispo is concerned that the rail route out of Pismo Beach 

goes over a particularly steep and hazardous mountain pass, and 

is the scene of derailments about twice a year in .his estimate. 

He is hopeful that .the county will interven~ in order to insure 

.that the durability of spent fuel casks is not tested by a derail­

ment ~ithin the county watershed. This transportation regulation 

will be a problem for the county during t he operational phase, 

but t here is nothing in the pro;Pss to affect the siting and 

construction phases for the plant. 

The city manager of Arroyo Grande reported to us that an 

informal count of work force traffic emerging onto Highway 101 

at the end of the day showed that 70 to 80 percent of the workers 

headed south--toward Piomo Beach, Arroyo Grande, and Grover City. 

We interviewed officials in the two larger cities, Arroyo Grande 

and Grover City. In both cases we found that the cities were in 

the fortunate position of having already provided for sewer and 

water capacity well in excess of their current size. When 

workers from Diablo Canyon and immigrating retirees caused 

population growth, neither city had any problem in extending 

sewer and water service as new construction occurred. Fire and 

police service were not strained: fire service is done by 

volunteers, while police forces grew slightly. 

As mentioned earlier, school& were the one service which 

were strained by the additional demands. That strain was not the 



\ I) • \ ' 

there will be in changing· assessments, and the mor.e 

town and special distric~ revenues the demand 

·buagets. 

The town .of Arroyo Grande found its 

one other way: As employment at Diablo Canyon , went up, citizens 
. 

paid user charges ('such as their water bill) much more promP,tly. 

It is important to n<;>te that the county does' not have the 

task of assessing the value of the power plant itself. In 

California ~ the State Board of Equalization ha s the responsibility 

for determining the value. of the real property held by public 

utilities , and then distributing that value in proportion to 

the assets which are physica lly within each taxing jurisdiction. 

The construction of th~ Diablo Canyon plant meant that several 

jurisdictions r eceived taxes, due to the location of the r~ant 

itself,, assorted equipment, rail yards, or transmission lines 

·within the various districts . But the California system of 

requiring the s ta te experts to make the assessments sped up the 

process of collecting those taxes. 

The system of fim.incing schools in California i s complex; 

in the case of the Lucia Mar Schopl District, the impact of 

Diablo Canyon has been e xacerbated by the particular provisions 

of the California financing system , and by the time at which 

those provisions went into effect. 

For many years in California) the level of expenditures in 

each school district was a function of the wealth of the district 

(its property tax base) and the l evel at which the populntion 

wa s willing to tax itself. The wealth of districts varied 



of processes needed 
• d 

room, however. If the Lucia Mar School District had had the 

~~nds, it would have had · eno~gh time to ~~ild the schools. 

entire process would take about three years, according to the 

dist rict superintendent. 

In California there are two important sources of revenue 

for local governments--the property tax ·and the sales tax. 
~ 

property tax is the only revenue source for schools, and is a 

major revenue source for counties, cities and towns. The sales 

tax is less important; of the total rate of six percent, 

five percent goes to the state while the city or town receives 

one percent. The sales tax collection .process responds rela­

tively well to growti1. For example, as the town of Arroyo Grande 

grew due to Diaolo Canyon construction, town sales picked up and 

so sales tax receipts increased automatically. 

The process of property tax collection is a bit more complica-

ted. There is more time lag in between the growth in a town and 

the increase in tax receipts to reflect that growth. When 

property values change, the county assessor must review the 

assessed value of each piece of property. The San Lui s Obispo 

county assessor has a regular review program with a goal of 

reviewing (on an area-by-area basis) all pcoperty at least eve ry 

five years. When an area is undergoing rapid growth or decline, 

the assessor tries to update assessments more often, but is 

constrained by lack of manpowe r. The assessor does manage to 

assess new construction an~ property which has changed hands on 

a fairly regular basis, so some of the South County property 

would have paid increased taxes as a result of sale§. nut it 



~ . ' 
boundaries, the district could 

l 

.Per pupil . expe~ditures and ·low tax ra~es on its citizens. 

an effort to equalize the resources of school districts~ (and 

make the districts .more efficient), the state encouraged m.any , 
I I 

. small schcol districts to unify in such a way that the unir·fied 

qi'striqts would be approximately equal in wealth. The unifica­

tion process in San Luis Obispo county took place during the 

early planning stages for the PG&E nuclear plant. The original 

site picked by PG&E was at N~pomo Dunes, a coastal site south 

of the Pismo Beach/Grover City/Arroyo Grande area. Opposition 

from the local Sierra Club in the mid-60s forced PG&E to change 

its plan to the Diablo Canyon site. But school planners had 

drawn up the boundaries for the unified districtJ in San Luis 

Ohi.spo county after the Nipomo Beach site was announced. They 

dr~w the boundaries in such a way that the Lucia Mar district 

and the San Luis Coastal district would have approximately 

equal tax bases. Voters approved the boundaries in a unifica-

tion election. When PG&E shifted its plant, Lucia Mar district 

was left with no industrial tax base, while San Luis Coastal had 

twice th~ base it expected. In 1976-1977, PG&E will pay 

$4.4 million to San Luis Coastal and $80,000 to Lucia Mar. 

The California Legislature later passed a reform in the 

method of financing schools (S.B. 90} which guaranteed state 

aid to some school districts. But the level of per pupil expendi-

ture was frozen at the existing levels, which in effect froze 

the existing disparities. Even if a new plant were now to 

locate in Lucia Mar district, the school system could not spend 



more than $996 per established by law, 

vote of the people. In contrast, the San Luis coastal 

is permitted to continue to spend $i,SQQ . ~er pupil. 

so Lucia Mar School District's difficulties· witn the 

Canyon plant ste~s from its sense that it ought to have had the 

property .tax base of the plant for its entire district--not 

just for the :i.mpact of the construction· work force. 

The financing system described above is certain to be 

changed as a result of a recent California Supreme Court 

* decision in Serrano v. Priest . The court found that the current 

system violates provisions of the California Constitution. A 

lower court judge found that it did, and that judgment has 

been appealed to and argued before the State Supreme Court. 

The California legislature is now required to revise the school 

financing system. Their reforms are not certain but it is likely 

that the new system will mean that the property taxes paid by 

the Diablo Canyon plant will be distributed evenly across all 

school districts in the state. The boundary problem will remain 

for other local government services besides schools, but it 

appears that in California the other governmental functions are 

not as dependent on the property tax. 

Aside from the school district, we did not find anyone at 

any level of government who felt that their operating budgets 

were significantly affected by Diablo Canyon ~ 

* Serrano v. Priest, ---- California Reporter ----, (Decided 
by California Supreme Court on December JO, 1976). 
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The only
1 
,information we founa' about capital projec~s· is that 

I l 

discovered about the Lucia Mar School District, Note that their. 

planning and decision process is informal. ~apital projects .come 
' 

along on'ly occasionai.ly, and ~ach is considered separately. It 

may be that the~e is a reasonable generalization here: Communi-
"""'-'''"~'·" 

ti~s·small enough to need capital projects to cope with 

construction work forces are apt to be small enough that 

are not formal processes for deciding on those projects. t 
' 

Communities large enough to be constrained by capital budget 

processes (witn their pre-existing priorities for each department) 

are apt to be too large to need to expand capital facilities. 

Rancho Seco 

A. Backgrou12.d 

The of fic±al announcement of plans for a nuclear power plant 

for Sac~amento was contained in Sacramento Municipal Utility 

nistrict's (SMUD) Annual Report for 1964. That year marked the 

beginning of a 10-year program to build the plant. 

The first two years were devoted to location and purchase 

of the si t e . The SMUD siting group found a suitable site in the 

southeastern section in Sacramento County. The site offered 

the advnntage of proximity to the planned Folsom South Cana l , as 

it was necessary that it be located adjacent to a canal i n the 

Delta for its cooling water. (There were alternate plans which 

called for trnnsporting the water by pipeline.) The utility had 

to build a storage reservoir to hold at least 2-3 wee ks water so 

that the plant would not be susceptible to fluctuations in levels · 



of canal water--in particular, drainage of the canals 

tenance. They also had to locate the site near 

to bring in the heavy (500 tons +) equipment. 

The site finally selected was a 2,100-acre ranch which was 

part ·of an estate in the process of liquidation. This eliminated 

the worry of purchase from numerous landowners, and the general 
~ ' 

manager of SMUD personally negoti ated the tr'ansaction. During 

consideration of alternative sites the utility was in touch ~ith 

a state siting committee, which exi s ted before t he Energy Com-

mission. The state committee oper ated only in an advisory capacity, 

but SMUD f e lt it wa s good public relations to maintain contact with 

the state . SMUD received a formal l etter o f approval for the 

Rancho Seco site fr.om t ':e 'state committee . 

The uti lity also reasoned that i f they contacted the county 

during consideration of alternative sites , and sought its approval, 

that the county people would think they had some jurisdiction over 

SMUD. In fact, SMUD is a state entity ' under the State Municipal 

Utility Distri ct Act , and the county has no formal j ur isdiction 

over its actions . 

In the third year of the 10-year plan (1967 ) SMUD contracted 

wi th Bechtel for the design and construction supervision of a 

nuclear-fue led plant for the steam generation of electricity. 

In November 1967, the application for construction was f iled with 

the Atomic Energy Commission; the permit was issued in Octobe r 

1968. Construction started in 1969 . "Original estimates indicated 

that the plnnt would cost $180 million and would require five 

years to build. Inflation, design modification and a one-year 



. 
extension of the construction schedule were expected to ' increase 

the cost to approximately $350 'million with completion in late .. 
1974~ (Ward, 1973, p. 79). Since 1974, there have been 

technical problems, so that the plant has actually been down 

most of the time. According to the Special Assistant for Planning 

for Sacramento County, estimates range from a $25,000 to $500,090/ 

day loss for e~ch day the plant is down. 

The cons truction work force came primari ly from Lodi, 

Sacramento .and Stockton . They commuted and therefore did not 

require much in the way of services. 

The planning depar tment of Sacramento County was in the 

process of revising its general plan for the southeastern section 

of the county, and holding publjc hearings , when they first 

learned of the proposed Rancho Seco plant. According to one 

interviewee they would have known of the plant at least one 

year , . ear .. 1er if it hod been built by a private uti l ity , s ince 

they did review priva t e utility p l ans. 
. 

However , because SMUD was 

publ ic a nd its own governmental entity the y did not have any 

negotiations with the county prior to announcing t he plant at 

the public hearing . 

'l'he county had no objections to the si ting of the plant, 

however they we re "embarassed " at the way they we~e treated by 

another public agency. The •.)nly costs t o them were in terms of 

the additional writing and drafting necessnJ.y to amend the plan . 

B. Plannin9 and Impact Management Processes 

In gcnornl, the lead time for planning was adequate for 
I 

county purposes. There were at least two yoors from the time 



of the public announcement to the beginning of the construction 

phase. (and there was very little the county had to do in terms 

of providing services, etc.). Under the present EIR process 

there woul d also be adequate lead time of at least two years. 

There were evidently no local communities or governments 

involved--the site is in an isolated, agricultural section of 

Sacramento County . 

our information indicates that there were no zoning or build­

ing permits required for the Rancho Seco site . An amendment was 

made to the general plan, as mentioned, although most likely more 

as a formality than as a significant administrative procedure . 

Essentially the county had no control over the Rancho Seco 

site. The state apparently didn't have much contro l either, 

although they did issue t he formal letter of approval. 

The Southern Pacific Railroad was required to strengthen 

its rail line in to the site so SMUD could move the heavy equip­

ment on it . The general manager of SMUD at the time felt that 

the util ity probably paid for those improvements "in one manner 

or another." There were e vidently minim&l road problems , and 

none that involved the county. 

The county w~ s r 0quired to de ve lop an Rmernency Services Plan, 

including in part , provisi0ns for an accident at the Rancho Scco 

plant. 

Discussions with the school districts s urrou nding the Ra ncho 

Seco site and with the suburban Sacramento dis trict closest to 

it disclosed no direct impacts upon their staffs or facilities. 

The two s~hool districts nearest the site are the hrcnoe Union 

I 



El·ementary School District (enrollment 250, one school) and the 

Galt Joint Union High School District (student population 950, 

two schools) • Both districts bus all students to their 

respective schools, and it was on their t.ransport systems that 

the only minor impact came. Busses were rerouted onto side 

· roads during the construction years so as to avoid the heavy 

truck and commuter traffic on the main e~st-west highway (104) 

that runs through the districts and 'past the plant, then up 

into the Sierra foothills. Enrollment fluctuated by no more 

than 25 students throughout the construction years, as the 

labor force commuted f rom Sacramento and other populated areas 

withi n driving distance . 

Decause the plant is a public utility, the only indirect 

impact it had upon the two districts is its withJrawal of 2,000 

acres from their tax rolls. State law requires that all public 

utilities pay local taxes at the rates which are assessed at 

the time of purchase. The original use of the area was for 

light cattl e grazing, so SMUD is paying between $300 and $400 

each year to the districts. Anticipated future revenue loss is 

the main problem associated with the new land use that the 

district. has encountered. Among the 2,000 acres of "frozen" 

tax revenue lands is a large grove of eucalyptus trees which 

had good potential for res i dential development . The foothill 

l ocation of the area has made it a future growth area for the 

nearby metropolita n area. 

Defore plant construction bega n, the Archoe District 

annual operating budget wns $190,000. It is presently $370,000 

because of ti~ s~ate's passage of AD1641 , an equalization act, 



reallocates a portion of school 

(usually county-wide) • (Chap. 323 of California S\·atutes of 

1976.) The minimal revenue , generated f .!:"om~ the Rancho Secu 

plant has played no role in boosting ' the district revenue, of 

Student enrollment did not change in the ~lk Grove 

School District, a suburb of Sacramento,.as a result of plant 

construction force dynamics. Again, the reason lay in the 

commuting practices of the construction force. The only 

noticeable change in the school district's activity came with 

active participation on the school board and in other district 

activities of two operating executives from SMUD. 

Parks and Recreation was one impact area where the county was 

involved . As mentioned ~arlier, it was necessary for SMUO to build 

a storage reservoir t o hold 2-3 weeks of cooling water, and 

to keep the reservoir constantly full. The utility decided 

that to increase public acceptance of the plant and to make people 

feel welcome there, they would investigate the feasibility of build-

ing a park around the reservoir. They had to purchase additional 

property from a rancher to have sufficient land for recreational 

purposes. They also knew t hat state funds were available for the 

deve lopment of parks around reservoirs; and although they did 

not want to be in the recreation business, they made an agreement 

with the county that if the county would agree to operate the park, 

SMUD would build it. 

SMUD applied for the state funds (authorized by the Davis­

Grunsky Act) and received them. The county government agreed 



operate the facility: SMUD hired firm to desJlgn 
\ 

county had no real control over the project 

phase. T~e county did. hire an inspcctcr... to • 

oversee the project in an informal way. 

The county did have to make some revisions when they took 

the park from SMUD, such as the reinforcement of some park 
. 

buildings, for example. Walt Veda, .Chief of Park Planning ~nd 

Development,, thinks that they did collect some money from SMUD 

to pay these costs. Funds for the maintenance of th• park have 

been very small, and have not been ~ problem for the county Parks 

and Recreation Department. 

Because the work force commuted f~om Lodi, Stockton and 

Sacramento, there were no problems with housing, he~lth facil­

ities, additional water and sewer systems, etc. Because Stockton 

and Sacramento are fairly large metropolitan areas, if there was 

unemployme nt resulting from the winddown of the construction phase, 

it would probably have been absorbed by the general economic con-

ditions in those areas. 

The county does not assess the Rancho Seco plant nor collect 

taxes f rom SMUD because it is a public utility. The county 

assessor looked at his 1970 and 1971 budgets and saw no material 

impact there resulting from the plant. He thought it might have 

had an impact on the Herald Fire District but because the county 

and the fire districts are separate, he' could not measure the 

impact. 
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A typica 1 key date · construction schedule for a 120Q MWe .nuclear reactor 11 

is shown in Figure '1. Plann.ing and contrifcting activities from preliminary 
' . I 

nucle•r unit reques~ to con~ercial operat~on of the ~nit are inclu~cd on 'th~ , 
schedule • 

.' The actual constru.ction {contracting) activity schedule for the same 
I ! 

reactor is shown in Fi,gure 2. Contracting activities from initial site E!xca-

vation to owner acceptance of the unit are included on the schedule . 

. The construction work force required for this 1200 MWe unit is shown in 
Table 1. (l) Worker build up on the jobsite is shown by qunrter over the six 
year co~1struction period. The manpower requirement peaks at 1500 \'mrkers 

about 3 years into the construction schedule. An additional 100-200 person­
nel are required at the jobsite fot~ nianauer.icnt ;ind engineering. Thus, total 

jobsite personnel during the peak munpm·1er period will number 1700 employees. 

The number of workers required is site dependent and varies ~s a function of 
unit design, avni l<l bilit:y of labor! ·and uorker productivity. 

A 1600 MWe nuclear reactor requires 2250 construction workers during 

the peak manpower period. (2) An. additional 250-270 management and enginct:ring 

personnel are required at the peilk. Construction of the un1t requires 7-1/2 
to 8 years. 

The occupational dhtriLution by craft of jobsite emµloyees is shown in . 
Table ?.. This distribution is tnken at the peak mnnpm·1Cr period. 



.. 

.. 
I 

mm sm 
lNVUOPC 

CC"lDITIONS 
. ll 

A.'iARO Nt.!Cl£AR 

• YST£/,, AWARD 1
t!AM SUPPi. Y 

cmtt °' l'O'o't[R CONTRACT 
Rtroms wctu~ o 

umr \ 
• 1J 

NU':llA~ SIU'·' 
SUPl'l. V SYSHl.I 

P'-OJCCT CO'HP.Ot. R!OIJISITIO'I 

· 5U!MIT 
L\'VIRQNM[~1Al Rtl'ORT 

AND 
PR!t.IMINARY SAICTY 

ANALYSIS REPORT 
•13 

TUl!90-<:£N£RA TOR 
COSTRACT AWARD 

• IS 

R!CtlVt llMITtD 
WORK AUnlORIZAllON 

• )6 
SUSMIT 

PR(LIMINAltY 
SAfClY ANAl YSIS 
REPORT OOCKtT snm 0£SIC'4 

!ASIS 511[ 
0 

Sttl[tull ' IG 
IA~K l OllCE 
ASS1c;:1l0 

·~ 

DtSIG'I • 

llECtlVt 
CONSTRUC11tm 

PC RM IT 
• ll 

ICCINS fR0'1T • B 
[ND 5Cll£0Ult 

• 10 

0 
l'\'ilNlfl!l 'lC 
IA Stc I 01.!C~ 
AS~ 1 c·:rn 

PROJECT .'.'A~ACCR 
AS SIGNlD 

• 20 
DIS9M40 

CNCf';![ltlNC 
TASK IORCC 

• 11 -) 

Fl!\iAl 5AJtTY 
A."Al YSIS 

REPORT 
• 64 

Sl.1MIT 
flfCAl SAIOY 

ANALYSIS 
Rt PORT 

"76 

CQ'ISTRUCTI~ 

fURlOAO . 
• lOS 

'ICURt I 

tlr.\W(WC:IAl 
QP(RATle,, . . " 

SOURCE: T\'10 Unit tluclear Plant, Tennessee Valley Authority, Division of Engineeri.ng D~sign, 
April 15, 1975 

c 
I .. 



FACILITY EXCAVATION ~--------------=­
COi~TROL BUILDING 

AUXILIA'RYANO 
FUEL BUILDING 

REACTOR BUILDING 

TURBINE BUILDING 

SERVICE, OFFICEANO , 
SECURITY . 

RADIOACTIVE WASTE I BUILDING 

COOL! NG WATER 
STRUCTURES 

OTHER BUILDINGS 

GE;~ERAL YARD 

S\'llTCH YARD AND 
TRANSFORMER YARD 

SYSTEf\'S 

INDIRECT FIELD 

&W 

= 

XU&i W WWW&& 

rm mrzwww 

nnm:::z:::::::= ::a: 

wc::awamuz:.cm 

=x::s::a::::u::::s:c::u: a:::z:::u:a:a 

_,,, ; --
a :=a::ws:zs21:cm S& 

ca.a: .. 

=-w m:.s asnw c '- • 
.. SJ & :::CI ::w::as:! :ZUZ»P'@4JE! W 

FIGURE 2 

TYPICAL CO~STRUCTIOi~ 
SCHEDULE 

• 

s=--mca::c:c::~ . 

SOURCE: Manpower Progress Sch!dule, Ha1·tsvi11e Nuclear ?lant, Tennessee Valley Authority, 
r:ovcrr.ber 7' 1975. 



er. 
·': 

Quarter 

1 
2 
3 

b '' ... 4 · • I 

~- L 
, ~ ' · 

-. 

·i . -i .8 . 
I 9 

~ . ·: 10 
~1\ / ,J 11 

"~-1:_ 12 
-' lo 13 .. . 
( !f ! 14 
~;, ,:_-'15_ 
( I . •• · ·16 . 

17 
18 
19 

20 

21 

22 

23 

24 
25 

120 

245 
370 

540 
700 

850 
1000 
1150 
1300 
1360 

. 1410 

1440 

1460 
1470 

1475 
1440 
1410 
1330 

1250 
1080 
910 
630 

350 
130 

25 

Source : Hanford Uuclcar Energy Center, Soc iocconomi c Impacts , K. E. Ytindon, 
1976 . 



' 

Occupation 

· Electricians 
Carpente rs 
I ronworkers 
Operating Engineers 
Boilerma kers 
·. Teamsters , 

Asbes t.os Horkers 
Mil htri ghts 
Painters 
S11eetmeta 1 Horkcrs 

Concrete Finishers 

Laborers 

Total 

ManE0~1er 
.. , . 

180 

1244 
. 409 

185 

135 
12!"· 
123 7.3 
99 5.9 
51 3.0 
40 2.4 
33 2. 1 

21 1.2 

13 0.8 
lo 0.6 

256 15. 2 

1680 100% . 

Sources: Projections of Labor Requirements for Electrical Po\'ler Plant 
Construct ion, 1974-2000. U.S. Atomic Energy Commissior , August 
1974, p. 5. 

Construc.tion Hark Profile. A Study for the Old West Regional 
Convnission, Mountain 1'/est Research Incorporated, December 1975, 
Table 3-16. · 

Project Independence. Federal Energy Ad~inistration Project 
Jndependc~cc Blueprint Final Task Force Report, November 1974. 
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. The number of ~onstruction worker.~ available to the jobs.ite who arc 
,. r.,. • 

1nitia1 1y local residents i~ ~ntirely site dependent and varies widely: 
Every r Jloject si,tc must be individutlly assessed to ~et~rmine the number ~'. 
of wor·khrs with req~ired '.skills that 'arc ·locaHy available. A worker is 1 

· considct ed l~cally available if initially his resi~cnce is within daily . 
conunuting distance ?f the jobsite. For example, the WYODA~ power plant 
in Wyoming when constructed ·found only 3.3% of the required labor force 
locally available. However, tht SAN JUAU 1 'power plant iri New Mexico 
when .constr4cted found 78.6% of the required labor force locally available. {J~ 

Local construction worker availability for a specific jobsite can be 
unenpe~.tcdly high because of worker acceptance to con-;nute 1 ong C.i stances. 
Neal'ly1 ull construction worker's will commute to a distance of 50 miles 

and consider the inconvenience as~ ~equircment of their occupation. ·A 
comment from a local labor 1cader(4) concerning this subject seems especially 
pert i n~mt: 

~ror one~hing there is 9rcat mobility among cons truction workers, 
with many of them owning and ~aintaining their own homes, but also 
possessing mo'b ile hor:i2s which they ·can and do move to u project, 
providing it is ' one of sufficient duration to warrant doing so. 
However, the nu~bers given as 'daily or weekly' comnuters, repre­
sent workers of that particular craft who actually reside withi n a 
sixty mile rudius of the projc:ct loca tion , and \·1ho would normally 
elect to commute. Son:e of those who have specified 'weekly' com­
mutc 1"S are indicative of men \·1110 may live as much as 200 to 300 
miles away, but who would elect to obtain bachelor facilities, and 
return home on week-ends. There is a subs tan ti a 1 number of members 
who have worked for considerable pP.riods of time at places such as 
Wichita Falls, Tcxus, or Wichita, o,r Topeka, Kansas, and yet they 
would not think of moving their families, preferring instead to 
return home on week-ends. 

Jn my honest opinion, however, by for the majority of the men counted 
a~ daily, or weekly commuters can be dra\m from towns within the 
sixty - eigh ty 1:lile radius. 11 
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Non-local~ or travelers . make up the .remain~cr. of .the work. force . . . 
requi~d .. ~Y the jobs:lte •. ~ Only after the numBpr of local workers avai.lab.le 

has been determined ,can the number of non-locals required b~ determined. 
Non-locals moving ~nto t.he area an~ ~staplishing. 0res~de~~es arc the prima~y· · 

:cause of ther adverse socioeconomic impact's. Local and ·non-local worker and 
, . ' • r: 

family profiles are assumed to be identichl, .unless specified otherwise, in 
~\ if.I , \ . 

this reDort. There are always slight difi·
1
erences· between locals and non-

. ~ I . 

locals, \~ut i~ many ins'tanccs these diffe ~ence~ cannot be adcqu«tely quanti-

fied and \~ust be· neglected •. · \\ 

The thir~een most recent TVA construcfion projects hav~ averaged 73% 

of the required labor force initially locally available. The project with 
l 

the least local labor available had 53X locally available and the project 

with th'e most local labor available had 83% locally available.(~) It is , . 
estimated that a Manford Nucleur Energy Cent er \'/Ould have 50% of the 
required labor locally ilvailable. ( l) It is critical in an~ · impact study 

that the initial phase of the study pe an evaluation of the i.lmotmt of local 

labor available to the jobsite. 

The asses sment of \·mrker 'family size is important in determill)ng new 

population added ·to an arcJ. Construction worl:ers who are single or \'/ho are 

. niarried with family absent are considered as !iingle workers. Workers bring-
• 

ing at least one dependent into the area with them are considered as family 

worker~. The percentage of single workers in the total work force is par­

tially site dependent but not nearly as varfoble amon.g r. ites as the percen­

tage of non-local workers in the total jobsitn work for~e. Table 3 reviews 

. typical values for single \'lorker-family \·mrker mix found totay for non-
local construction workers. 

The nssessment of worker family si7.e also involves detcrmini119 the 

accompanying number of family members given the worker is not single. 
Again. the determination is partially site dept'ncient. Table 4 shows 

typical family si zc for family construction workers • 
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Source 

2250 MWe Coal-Fired 
Electric Generating Plant 
Camp .Gruber Energy Center 
Construction Worker Profile 

Single Worker-family Worker 
Construction Worker Mix 
(non-local workers) 

. 

~ S inq 1 e l-Jork=e..._r ..... s __ 

401 
25% 
51~ 

Hanford Nuclear Energy Center 20-25% 
33% 
311 

T 

Unit High-Btu Gasification Plant 
Major TVA Construction Projects 

% Family Workers 

60% 
751 
49% 

75-80% 
671 
69% 

\ TABLE 4. Family Si z~ for Cons true ti on family Workers 

Average Family Size . 
Source 11.n_cludes construction workerj 

Portland General Electric Co. 
Pebble Springs and Carty Sites 
Construction Worker Profile 
Unit Uigh Btu Gac;ffication Plant 
Camp Gruber Energy Center 
2250 MW Coal-Fired Electric 
Generating Plant 

3.17 

3.61 
3.5 
3.3 

3.7 

t4ationally, there are 1.46 workers per family.(1) Th~refore, in addi­
tion to the construction {primary) worker, each non-local family h s an 
additional 0.46 worker to offer the areil wor.k force. In other words, for 
every two non-local workers with families, approximately one new secondary 
worker is made availabl~ to the area's support work force • 



A detennination of the nur.1ber of support workers required for 
' 

every construction worker is also .Partially site dependent. Table 5 

contains values for the number of support workers required - · .. 
primary (constructi on j worker. 

. ·r 

TABLE 5. Support Workers Required 
(per construction worker) 

Camp Grube1· Energy Center 
Hanford Nuclear ·Energy Center 
2250 MW Coal-Fired Electric 
Generating Plant 

\ 

Number ~f Support Workers 

1.5 

0.5 

0.3-0.9 

Qnc factor that often is not accounted for in the support worker/ 
primary construction worker ratio is the addit iona l support workers 
required to locally produce materials used on the construction jobsite . 

' Thi s factor \·1hen included should s l ight ly increase the values found in 
Tab 1 e !i. 

Figure 3 is a population scenario which .migl1t occu~ during con­
struct ion of a nuclear powe r pl?nt. Total popu.lation added to t he area 
is site dependent based on the assumptions ~hown in Figure J. 

Tabl e 6 sh0\·1s the age prof ile of local construction workers, non­
local construction workers, non-loca l support workers, and national 
av~rage age profile . Table 7 shows the education status of workers in 
the same four Ciltegorics. 



RAT IO OF SUPPORT WORKERS 
TO CONSTRUCTION WOR lmERS 

x 3.4 IFAMI LY 

FIGURE 3 

. ' 

• 

TOTAL 
POPliLATICN 

ADDED 

• 
c 
I 

360 .... 
N• 

2240 

90 

200 

0 

2890 
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Nan-Local . · Non-Local . 

· ,· ~cons t~uct ion ~ ·· ·. ·support ~ ~ United 
Har ker Worker States --

. .. 
14·-·24 . \ ~ >r 7.0 24.0 .: :· i. l9 .• 6 8.4 

25-34 23'.7 40.6 52.6 20.5 

35-44 23.1 15.9 16.7 . 16.8 

45-64 29·. 9 18.9 34.5 

65 or over I · 16 .3. 0.8 1; 0 19.9 - -

(1) 

(2) 

Total (1) 100.0 100.0 100.0 100.0 

Tot al s may not add to 100. 0 'percent because of round ing 
• 

Source: U. S. nurr.!uU of the Census , Consumer Income: Househol d Money 
Income in 1973 and Se l ected Soci al and Economi c Characteristi cs of 
Uousehol ds {Was hington O. C.: . U. ~. Government Pri nting Offi ce , 1'974), · 
p. 2. . 

Source: Construct ion qorker Prof il e , A Stuj.l for the Old \le~!_ 
l~.19-'lal £ot!,111!i_ssi on . f.1ount ain West Res~u rc;h lnco;Apon1ted, _December 
I ~/ 'J . 

. .. 



Educational Status of Construction Workers 

Highest - Local Non-local Non-Local 
\ .. 

Educational Construct ion Construct ion Support Uni ted 
level Completed Worker . Wor.ker Worker ..:States .. 

Less than High 
.school Graduation 28.4 13.5 11 .0 

High School 
Graduate 42.7 43.8 29. 5 . 

Some Coll ege 12.9 . 23.0 26.9 
College Graduat~ 7.9 7.2 19.2 
Some Graduate 2.2 

School 2.0 4.5 15.1 
Advan~ed Degree 3.4 1. 2 5.8 
Vo-Tech School 2. 5 9. 2 . 2.9 

Total (l) 100.0 100.0 100.0 100.0 . 

(1) Totals may not add to 100. 0 percent because or rounding, 

(2) Source : U.S. Oure«u of the Cenus,. Consur.ier Income: t:ousehold tlo~ 
Income in 1973 and Selected Sociill and Economic Characteristics of 
Households (Hnsllington o.c_. : U.S . Government Printing Office-;1974 ) , 
p. 2. 

S1>urcc : Cons tructi~n Worker Profile!, A Stud:J. for the Old Hest 
Re9.ionC1 l Co111r11 ission. Mountain Hest Research Incorporuted . December 
T975. 



ADDITI011lAL POl?ULATION llOUSING PREFERENCES 

Additional population or non- locals cstabl ishing residences in the 
\ 

area require permanent housing . Housing preferences ·will be partially site 
specific arid dependent upon eiisting hous~ng i~ventories. Table 8 contains 
data on .actual housing type, preferences, and actual housing Qemand . 

TABLE 8 : · Community Housing Profile · 

Perc<'!ntage 
-1.Y-Ee of Unit Actual Preferred Demanded 

Loca l Construction Worker 
\ Single Family 0.76 0.87 0.81 

Dupl ex, Tm·mho·use 0.01 ·O. 01 0.01 
Apartment 0. 04 0.03 0.04 
Mobil e Home 0.1 0 0. 09 0.13 
Other 0.01 0.01 0.01 

Non -local Construction \forker 
r.: __ .,_ r- ·- ,.. .. ' ... - . - 0. 31

• 
..>Ill~ I ~ l'dl(t"i i j u. · ~ U, 'I ('l 
Duplex, Townhouse 0.02 0.01 0.02 
Apartment o. 10 0.08 0.09 
Mobile llome 0.53 0.38 0.46 
Other 0.16 0.00 0.10 . 

~1-l ocal ~?_P.ort Worker 
Single Family 0.44 0. 70 0.55 
Duplex, Townhouse 0.05 0.04 0.04 
Apartment 0.16 0.07 . 0.13 
Mobilc Mome 0.32 o. 17 0.25 
Other 0.03 o. 01 0.02 

Note: Actual indicates respondent 's present hous ing type , preferred is 
respondPnt' s indicated preference, and demanded is type respondent indicates 
woold b•• purcha5cd if it were uva il able. 
Source:: \:onstruction Horkcrs Profile, A Study for the Old 1-Jc!it Regional 

tomrni ss ion. ~1o~ntain West Research Incorporated . Uccember 1 ~1 /5. 



• • 

. . . .. 
Educational Fncilities 

The age distribution of non-loca·r construction worker childre'n 

.. 

". 
Age ·oistribution of Non-Local Construction Worker Children 

Age 
less than s· 
5-11 

12-14 
15-17 
18-19 
20-24 
24-29 

Total Percentage 
of Children 

35.7 
36.3 
11. 3 
10.6 
3.5 
1.9 
0.6 

Source: Construction Worker Profile, f\ Study for tl1e Old West Re9ional 
Commission. Mountain .~Jest Research Incorporated. December 1975. 

The tiumber of ch-i 1 dren per non-i oca l construction worker family is 

partially dependent upon the leng ~ h of the \'larker's stay in the area. One 

study sho~ed a majority of workers resident 0-6 months in the area were 

accompanied by 1.6 children and a majority of worl~ers residence of 6-18 
months \'/ere accompanied b.Y 2.0 children. (G) · 

Cu,rrently accepted multipliers for educational facility requirements 
arc listed in Table 10 • 
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TABLE 12. Water Supply ReQuirements . 

Item Units · · 

Peak .Water Consumption gall~ns/p~rson/day 

Yearly Water Consumption gallons/person/day 
Water Distribution Cost cost/acre ' . . " . 

Source: 
(1) Camp Gruber 
(2) Fort Union Coal Study 

\. 

, R . D. Sewage Treatment egu1 renmnts 

. . 
Multiplier 

. 250 

. Requirements for waste treatm~nt and waste disposal are shown in 

iable 13. 

TABLE 13. Se\'1age Treatment Requirements 

Item Unit 
Water Treatment gallons/person/day 
Sewage Treatment . gallons/person/day 
Solid Waste Disposal acres/person/year 

(landfill) 
Sewer Collection System Cost cost/acre 

Source.: 

2 Fort Union Coal St udy !.J ! Camp Gruber 

3 Synthetic Fuels Com~ercialization Program 

Multipli er 
520 

160 
0.00027 

$2000 
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Item 
Elementary Teache.rs 

'• Junior High .Teachers 
High School Teachers 
School •Admini strators · 
Elementary School S~uce 

.Junior High School Space 
High School Space 
Administrat ive Office Space 
Elementary School ' Cost 
Junior High School Cost 
High School Cos t 
Adm~nistrative Office Cost , 

Units 
· ,/ : S~u~e11ts/Teacher . \ 

Students/Teacher 

Students/Teacher: 

Mu1 tip lier 

18 

18 
18 

Students/Administrator 200 
~ ' 'I 

SquartL Fcet/Student 95 
Square Feet/Student 
Square , Feet/Student · 

' 

110 
115 

Square· Feet/Administ'rator 150 

Cost/Square Foot $35 
Cost/Square Foot 
Cost/Square Foot 

Cost/Square Foot 

$35 
$90 

$40 

Source: J. R. Young and K. E. Vandon. The Socia l and Economic J~pact 
of a Camp Gruber Energy Center, l3Nl-Jl , June 1975 . 
Antici pated l~ ffccts of Ma.io1· Coal Devel opment O!~llh l ic Services, 
Cost <rnd Hevl!nues in Si>: Sel!'!ctr.d Courit i c~ , Final Heport fo1· the 

II No.-·Lhern Gre~-t Pi a ins f<esourcesrronrarn, Montan~ Sta tc University, 
1 Bozeman, ~pril 1975 . . . 

·• Univers ity of Denver Research . Institute, The Social !£Q_nomic, and 
Land Use Impacts of a Fort Union Coal Processin~ Complex , Final 
lfoport for ERO/\ Foss i1 Fue 1 s, August 1975. · - · -

B. Uealth Care Requirements 

llealth care requirements multipliers are shO\m in Table 11. 

TAOLE 11. lfealth Care Multipliers 

Item Units · Mu1 ti~l ier 
Prinmry Care Population/Doctor 1220 
Speciality Care Population/Doctor 1510 
Dentist C«rc . Population/Dentist 2000 
llospital Deds Population/Bed 250 

Source: University of Denver Research Institute, The Social Economic . and 
~ancl Us!l..l!!!J1-', .c_t s or il FOJ."_t.J.!!li<>.!l._C_~.', 1 Proccss inri C:o111plcx,- Finil-l -
Report for EIW/\ Foss i I Fuel s , /\u9u!;t 1975. 

_$.Y.n the tic f uc ls-.f.!~~1.!ill:.f i ~J_ ij i! ti nn ..f!:9.!Ll·c,m, Drn'f t f:nv it·on111cn ta 1 S til tc­
m<?n t. [ncrgy Hcsct1 rch clth.J Otivelop111c11t J\dmi nistration, D<?ccmbcr 197!> • 
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Faci 1 ity Requi rcmcnts 

Table 14 contains recreational facility requirements 
' in the area. • .... . ? 

\ 

· · TABLE 14. Re~reational Facility Requirements 

Item Unit Multi ~lier_ 
Community Park 

_ (100 acres) 
Population/park 28.000 

' Neidhhorh~od _ Park 
(10 acres) 

Population/park " .s,ooo 

Pl ayfi el ds 
(15 acres) 

Population/playfield 10,QOO 

. Playgrounds Population/pl ayground 2,70() 
• (4 acres) 

Swinming Pools Population/pool lo.:,Jo 
Tennis Courts Population /court 2,000 
Community Building 
(5,000 sq ft) 

Popula~ion/building 30,000 

Libr"ry 
(700 sq ft) 

Popul «t ionil i i>rary i,000 

' ' I 

· Source: University of Denver Research Institute , Thr Social, r.conomic, 
nnd Lnnd Use Impncts of a r=ort Unioi1 C_onl P_1:0cP.ss iri9 Comp_!eX":­
Final Heport for ERO/\ Fossil Fue)s, /\ugust 197!:>. 

F.. Local Facility and Employee Requirement 

· Municipal, county and state, facility and employee requirements are 
shown in Table 15 • 
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· Units Multi(!l ier 
•· ' Municipal Administrative Employees Employees/1,000 population 1.1 

. . . 
'• County Administrative Employees Employees/l,000 population 

State Administrative Employees Em~loyees/l,000 population 
Municipal Administrative Spa·ce Square feet/employee 
County Administrative Space Square feet/employee 
State Administrative Space Square feet/employee 
Law.Officiers Office.rs/1,000 population 2 

~olice Station Population/station 
, 

Police Vehicles · Popul ation/vchicl e 2,500 
Firemen Firemen/l,000 population l 
Fire Station Populat ion/station 10,000 

Fire Equipment .. Trucks/station 2 

Source: University of Denver Research Institute, 'ii1e Social, Economic, 
and Land .Use Imp11cts of a Fort Uni on Coll l Pr05ess i ng__f_omp l ex , 
Final Report for EHDf\ Foss1l Fuels, August ·19i5 . 

Synthetic Fuels Com!llercia lization Program, Draft Environmental 
Statement, Energy hesearch and Development Administrati on, December 
1975. 

Canel us ion 

Many requirements of the additional population were not included in 
the previous tables. Addi t ional capacity required on roads, public works, 
and recreat iona l facilities are too site specific to ~evelop a multipl ier. 
Social problems that are especial ly prevelant among con~truction workers 
were not discussed . Alcohol and dr1g abuse, family di sruption, employment 
difficulties and enviro11mental degradation arc difficult to quantify but do 
accompany construction projects . 

As emphdsized in the report it is important to have a site-specific 
evaluation for eacl1 project. The application of these multipli ers cannot 
be considered relevant unless a thorough inventory of existing conditions in 
the area has been properly conducted . Once an inventory has been completed, 
multipliers can only be applied \·/hen non-local worker characteristics are 
known. A complete regionill analysis is rc·quired to cst'ablish these charactcr--
1zations. Only after these analyses arc completed, can results be con!>idered 
applicul>l e in pfonnir.n purroses • 

\ . 
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APPENDIX E: INTERVIEW SCHEDULE 



E. ~nterview Schedule 

Included ' in this appendix ' are the interview ~chedules for 

the state and local interviews conducted in Washington, Oregon 

and California by the research team. It should be noted that 

the ql!estions in the interview schedule s were used as genera·! 

guidelines for the conversations and , in some cases, not adhered 

to strictly. The questions provided an orientation and direc­

tion to the interview; how~ver, time limitations and the unique 

charac t eri s tics of a si t e whic~migh t make soma questions 

irrelevant, had to be taken into account. In some instances 

relevant' information not anticipated in the interview schedule 

surfaced during the conversation and the interviewers deemed it 

worthy to pursue, recognizing the trade-off between completing 

the questions and gathering new information. 

L 



' 'i ' 
. . (. T~1~·· p'Ur~ose of· our inte~views with respect to 

I ' • ... , . . . . .. 
is to obtain information . from state and local officia·ls ' regarding . 

\\ t ' t• • ... , ' 

~JI~ '.l\ ,• ~ 
the mechanisms and pI'.ocesses used for dealing with social and 

~ r 

economic. impacts as~.ociated 1 with the construction and op~ration 
( ' ~ . 

of nuclear' power plants. This project is funded by the U.S. 

Nuclear Regulatory Commission which is concerned that the develop­

ment of nuclear power plants be better coordinated with state 

and local planning and budgetary cycles. Basically, we would 

like to discuss what your community ex'per ienced in the of 

social and economic impacts wlien a nuclear power plant was 

constructed here . 9r t__if the p lant .ix not hn.; 11· 
--~ .... "--

impacts you are anticipating and how you are planning for and 

intending to manage those social and economic impacts. We 

are particularly interested in your planning, permitting and 

budgetary cycles. 

While this project does not get into the actual development 

of improved systems for dealing with social and economic 

impacts in specific loca tions, it will provide recommendations 

regarding change in the NRC process so as to be more compatible 

with state and local planning cycles and processes • . 
All of the information obtained in these inter.views will 

be kept stric~ly confidential . The information that you 

provide will be used to prepare a draft report . We will senc 



· you 'a copy of .. our report dealing .w.i~'ti ' how 

governments deal with social and economic ~pacts ~or revi'ew 
• •. ' .. '• \1' . ;\ 'i',_, 

to .ensur e our inf.ormation is accurat~·: · we strongly urge you 
J •• • l 

~o T.ead and make comments on this draft. 'we want 'this . ·report 
... 
' to reflect acc~f~tely: what you 'have told us and tp provide 

_information .that is useful to you in social and economic 
\ .. 

·analysis and management. 

Interview Schedule for Local Off ici~ls 

We would like to talk a ljttle more specifically about your 

experience with the nuclear power plant. 

1. How was the local comn:\Uni ty informed about the proposed 
nuclear power plant? 

by whom 
form and kinds of information 
nature of the contact 

If contacted by the developer (utility), has this contact 
been ongoing? How much cooperation has there bee n on plans 
and information between utility and local government? 

2 . Has the state had a role in the identification and manage­
ment of socio-economic impacts (e.g. with i n site evaluation 
process). Are there any state requirements of local 
government? (e.g., submission of plans for housing/servicing 
new population, etc) 

3. What steps has the local government take n to identify 
how the proposed plant would affect the local communi ty-­
housing, transportation, public services, schools, etc . 

How does this fit into the existiny planning 
framework; 

Has it required additional resources? 

4. What county or local approvals must be obtained for licensing 
the facility? We re any special conditions .placed on the 
utility or facility before giving these approvals? 



5. How has the local government proceeded in addressing the 
prevention or management. o.f socio-economic impacts? 
Specifically--(go into questions on P.articular impact 
categories) • 

6. What planning permits are required for capital projects 

a. Zoning 
h. Construction/building 
c . Water and sewer 

How much time is involved in obtaining each/and for the 
series.of permits? 

7. Does conununity have comprehensive plan? 

--check for land use/housing pl~ns, etc . 
--How long does it take to make amendments to plan? 

What is the process involved in making amendments? Are 
service districts or areas used as. a method of directing 
growth and provision of services? 

8. Is & sta ~e or local EIS r equired for capital proj Gcts? 

--What ~t~~o arc involved 
--How long does it take to complete EIS process (through 

approval)? 

9. Local govPrnment structure 

--departments/responsibilities/number of professional staff 
--who is responsible (and what role) for planning for 

expected growth? Who is responsible for projecting 
employment, personal income , population, etc. 

10. Annual budget cycle 

A. What is the deci~ion process for county budget? 
DescriP.t.ion 

B. How much time is involved in going through this cycle? 

11 . Capital budget cycle 

A. What is decision process for capital projects (e.g ., is 
it done according to special districts, or for all) 

B. What is the time frame--how much time (years, 6 months \ 
et.c. ) 



1. , G.O. 
2. Other bonds (e.g., revenue, 
J. Voter approval required 

·' 

Impact Categorfes - { f Wha~ types of impacts occurred or a~e 
to occur due to,, construction of the nuclear power plant 

Housing I . 
Provision of public housing (especially note need for it 
based on increai;ing rents for existing tenants as demand 
increases; work(!rs may not need it, elderly and others on 
fixed income mav) 
Regulation of hc)using--mobile home standards, building and 
housing development process 

Transportation 
Who plans? 
Who pays? 
What are the impacts or needs result i ng from plant construction? 
I .J- • I - • - • -..=: • .,. .. .. -,e . g ., ccngas ~ion, incr easea a c c iae n ts , neeu ~o upgraa e oia 
roads, put in m~w roads, demands on police, on need for 
transit development or expansion) 

Recreation 
What problems a~e encountered in terms of increased d~mands 
on facilities and programs (indoor and outdoor recreation) 
What has been done or is planned for meeting increased 
demand? 

Education 
What are the planning cycles for new school facilities 
(additions or new buildings) and f or additional staff 
Were there any substantia l impacts on direct classroom 
teaching or on other school service s (e . g., special 
education, librar~ , lunchroom,medica l care, etc.)? 

Health Care 
-- Who minitors this and plans for it?. 
-- What is the timing of planning for healt~ care facilities? 

Police and Fire (Public Safety) 
what are projected (or actual) demands on police services; 
on fire services 
If more capacity is needed, is the problem personnel (or 
other operating costs) or capital facilities (buildings, 
equipment)? 
What are the planning, budgeting, and purchasinq cycles for 
these services? 



--Is the existing system capable of hand!ing the increase 
in demand? 

--What can (or was) done to handle the increase? What time 
frame for plann.i:ng, what proced~re for budgeting; how long 
to construct, ~urchase, etc? 

--Were any temporary facilities used to cover lag time 
between demand and provision of additional services/ 
facilities? 

Water S\1pply 
--Is there enough water to meet demands of both plant/workers 

and current residents and businesses? 
--If not, what needs to be done for planning, budgeting--what 

are the procedures involved (and time frame)? 

Sewage Treatment 
--Similar to water supply 

Government Administration 
--Are there any significant general burdens on government as 

a re sult of deve lopment? (e.g ., need for mo~e staff, or 
for restructuring/expancling the organization of local 
government, problams with rcvcnu~ !lcw be ing too late t o 
allow services? 

--What is/was projected fiscal impact of the facility? 
Especially timing of revenues, impact of increased demand 
(or provision of services in response to demands) on tax 
limits, debt limits, etc. 

Welfare 
--Any problems with increased burden on welfare load resulting 

from workers flowing to area without jobs or being laid 
off from temporary jobs connected with plant construction? 
Who pays for welfare costs--state o r local jurisdiction? 
(If sharing, how much for each, and what difference does 
that make? Could be that in-state migration of workers 
who are unemploye d does not burden the local area in state 
where state picks up the full tab). 

Noise 
--Who handles problems associated with noise "pollution"? 
--What regulations, how enforced? 



Retail . 
--Impact of development on retail services--demand for 

variety; shortage of goods 

.. 
of the 

--Does local government have any role in meeting this need 
(This may be out of the purview of government) 

Social Problems 
--What are/were the problems in the areas of juvenil~ delinquency, 

alcoholism, crime, etc., that could be attributed to the 
development of the plant? 

--I~/was there a strain on social service organizations as a 
result of growth? How do they cope with it? 

--What (if any) role does the l ocal government have in this area? 

Psychological Problems 
--What are/were the proble·ms due to the change in way of life 

and possible percei.~d <lecline in quality of life by residents? 
--Conflicts among old and' new residents? 
--What is the role of locel government7 
--What informal or social mechanisms are there for dealing 

with such problems? 

Interview Schedule for State Officials 

1. How does the state licensing process fit into the ove rall 
development process of nuclear power plants? 

--At what point in th€ plant development/planning must 
the state be notified of the proposed development? (what 
department or office is involved)? 

--Who is responsible for notifying state? 

2. To what extent is the state involved in identifying and manaqing 
social and economic impacts resulting from nuclear power 
plant development? What kind of information on socio-
economic impacts is submitted to state: who supplies such 
information? Do local/ county ' officials provide any infor­
mation to state on anticipated socio-economic impacts? 
If so, at what point in licensing process is such information 
i t.corporated? 



Role of state: Does the sta~e ·hav~ a · pro.ce~s/offi.ce that '1 < 
has ~esponsibility tor 0ngoing coordin~tion, assistance 
or monitoring of social and ecdnimic' impact asse~sment and . 
m·anagement'? What ·-i~ ·the' ~peci'fic role· of the state · in ~ · ·'·~--'--
social and economic impact asses·sment--technical/f inancial 
ass~stance, finansial ~esponsibili~y {bonding·, etc ~.), adyi'sory 
to loca·l government, liaison between locals and utility 
or liaison between locals and federal .government in obtaining 
assistance, information generat,ion--peutral role. · 

What requirements are imposed by th~ state on local government 
or the developer regarding the identification, prevention , 
and management of social and economic impacts as part of the 
energy facility siting process? Specify. 

5. How does the state iole fit into local planning cycles? 

6. Has the state identified a set of social and 'economic impacts 
which are commonly associated with nuclear or other power 
plants--any guidelines for managing social and economic impacts. 
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CHAPTER ,1 
SU~'MARY 

Scope . 

Geothermai energy constitutes a increasingly 
I 

significant resource for generating electricity in C&lifornia, 
• . ' ·t ' ,. ·l • 

but a host of te9hnical ·and nontechnical probl1ems hamper its 

full utilization. Although the total potential in California 

has been estimated to be from 20, 000 to 100, OC•O MWe, planned 

additions to geothermal electricity-generatin9 capacity 

total only 3,356 MWe. 

Producing electric! ty from geothermal rei:1ources has 

several ma j o"r advantages for the general publ j,o: 

• It has few adverse environmental impacts. 

• It demands relatively simple technol.ogy to exploit. 

• It is a domestic resource, and thus is not subject 

to foreign embargo. 

• It is, at leas·t potentially, renewable through 

reinjection. 

Until recently, however, the lack of a suitabJ 9 technology 

for producing power from geothermal resources, oth,~r than at 

The Geysers , meant that geothermal technology was not 

1 



, ;,r"'' , •. ~ t', 
'. { 

erating technologies. , 
' • ' • ' ~ 1 

• ' ' > •>,; ~ .. • !' I I I i ' I • t ' ~ ' l'f 

T~e major 'purpose. of th.~s report is· tQ' identify a~d 
$ • ' • ' ,. I ,: •. ' •.. • 

... ,. • ff ' 

analyze th~ nontechnical problems h~p~riqq .; th~ ··.P,;~?ucti~n 
' It _. "_'I ' t 0. • \\ '\ ~ t I ' "" ,} ~ 
of electricity from~ geothermal resources and to 'v'l~ate 

' ~ .\JI, '~\ '1 t ;- : J • (', 1 •, • ' ' • I' ' /,(" "1 : I /I ' I "" I ' 

' ~· ,, 'I' • , i' \ ~ • J • • 4 

·~· P9SSible , solutions · to these problems. (Other uses•. of~ geo- <t' ' • \ 
' ~ ,,, J I " "I'>! ~ ...... 0, " ~ 'fl\ • ' ~ ' ' '" ~ ~( • \ '! +' • t I' Ji ':" t 

,_ •• 't ' 

' t!;ie~l resour~ea ~ even thouqh important, ' are. outside 'the . ' ' ~ .• . 
· scbpe of, .. this· study. ) The norite~·nnical probl.;ma ·:·usua1ii 

' . 
occur when one participant in the ~eothermal 

. ' •' ' A 
deal with another. In ·its analysis of these problems, the 

report includes an examination of the participants, their 

interactions, and the laws that help shape those inter­

actions. 

l.1.2 Organization of the Report 

The present chapter summarizes the concl~aions reached 

in each of the succeeding chapters, without repeating either 

the data or the analyses leading to them. Chapter 2 presents 

an overview of the report and the geothermal development 

process. Chapters 3 through 7 identify and analyze problems 

surrounding five technical st.nges of geothermal development, 

and Chapters 8 through 12 identify and analyze major problem 

areas affecting more than one stage. Chapter 13 discusses 

the major themes guiding the evaluation of proposals, and 

Chapter 14 evaluates individual proposals for change. 
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utilities, government agencies, 

plans to produce electricity from geothermal 

the success or expansion of these plans depends on the 

resolution of nontechnical, as well as technical,• P.roblems. 

The nontechnical problems surrounding geothermal devel­

opment fall into 10 major groups: leasing, exploration, 

reaching agreement for utilization, power plant construc­

tion, t 'ransmission, financing, environmental reporting, the 

role of the California Energy Commission, proposed air 

pollution regulations, and the political economies of 

individual counties. 

Resolving these nontechnical problems requires two 

related sets of measures. One set would improve the opera­

tion of the geothermal development process itself , through 

streamlining regulatory requirements, developing new ways to 

meet existing requirements, and ensuring that all the 

participants understand the requirements and the methods of 

meeting them. The other set of measur.es would increase the 

attractiveness of the geothermal process over other possi­

bilities for investment and for generating electricity. 

1.3 Chapter 3: Obtaining Geothermal Leases for Development 

Current leasing procedures for federal, state, and 

privately owned land are by no means perfect and could go 



from geothermal resources. In fact, the p~ocedures 1 appear . 

to be working more . smoothly as the participants gain1 experi~ 

ence in dealing with them. Therefore, although marginal 

improvements are probably worth ma,king, any major overhaul · 
, .. 

of the leasing procedures should probably wait 
~ 

resolution of problems in other areas. 

1.4 Chapter 4: Exploration 1 

The nontechnical problems surrounding exploration 

activities, particularly the drilling of exploratory wells, 

varies by geographical location. At The Geysers, the 

parties involved have learned the procedural requirements 

and are continuing to learn new ways (both technical and 

nontechnical) to adapt to them. Nonetheless, the procedures 

will probably never run as smoothly as in some other areas 

of the state because the exploratory activities exert 

impacts that some local residents and environmentalist groups 

want to avoid. In the Imperial Valley, the process runs 

very smoothly, both because the exploratory activities exert 

fewer impacts and because the resistance to the impacts that 

do occur is leas. In addition, a large number of wells 

already have been drilled, and permits for still more have 

been granted; thus, the exploration stage is not the source 

of the major geothermal development problems in the Imperial 

Valley. 
' 
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Elsewhere 

may There are two reasons for 
\. 

this situation. First, technical. and 

vary from area to area, so that it ,is difficult for the 

parties involved to gain an underst~nding of procedural -

requir~ments and how to adapt tO the~. Second, acme areas 
\ are starting to exert strong pressure to protect themselves 

' 
~ ' from the impacts of geothermal developme1~t--or at least are 

. ~ . 
taking time in deciding how to react to ex~loration activity. 

1.5 Chapter 5: Selling and Utilizing the Re"ource 

Arranging to sell or use a discovered resource can be a 

significant bottleneck in the process, but it is 1.ess so in 

some areas of the state than in others. In The Gey~ers, and 

presumably in future dry-steam fields, utilities and other 

users are generally willing to build power plants. The 

Northern California Power Agency (NCPA) and the Department 

of Water Resources (OWR) have now joined Pacific Gas & 

Electric (PG&E) as entities eaqer to generate electricity 

from geothermal steam. 

In the Imperial Valley, and presumably in future hot­

water fields, finding a user for a discovered resource is 

more of a problem bP.cause of the greater uncertainty sur-

roundinq both the reservoir and the technology involved. A 

combination of three basic strategies will probably be 

necessary in order to make such a resource attractive to 



' insurance and regulatory schemes to ~~read the ~risk; and 
' 

organizational integration and regulatory changes to· allow . . ' 

pow~r production 

Chapter 6: and 

Government requ~·ution of power plant siting has . 
I ' the bottleneck to geothermal developmen~ in the Geysers 

area. Two strategies will help to reduce thfs bottleneck. 

First, key participants should be given as much informa­

tion as possible about the procedures and how to adapt to 

them. Most of the participants in The Geysers have a great 

deal of experience at this point, but neither the CAlifornia 

Energy Resources Conservation and Development Commission 

(CERCDC) (soon to be the major re;ulator of power plant 

siting) nor NCPA and DWR (apt to be power plant builders in 

the near future) have much experience in this area. These 

entities need to continue their efforts to learn all they 

can. 

The second strategy is to continue research on new ways 

to minimize both the coats of regulatory procedures and the 

impacts of geothermal development that create opposition. 

An example of a cost reduction measure would be state or 

federal government support of baseline environment studies; 



• 

develop118nt of improved emission and noise control 

Beyond these two strategies, the participants 

recognize that basic conflicts do exist, and have to 

how best to resolve the attendant controversies. 

Other areas of the state (outside The Geysers) 

to deal with applications for geothermal po-~er plants. At 

the present time, these areas should give their attention to 

the problems identified at previous staqes of development. 

However, the one step they could take now is to beqin learn­

ing from experiences in Th.e Geysers . 

1.7 Chapter 7: Transmission Issues 

Transmission problems may become the major bottleneck 

in qeothermal development i n the future. The need to trans­

mit power to consumers from a (usually) remote geothermal 

field increases both the nwnber of participants in the 

process and the interactions ~mong them. It may seriouely 

affect the f inanci~l feasibility of at least the first few 

plants in a given field. There is some excess capacity in 

the present system that will allow small plants to transmit 

power over existing lines, but this excess does not exist 

for all areas of high geothermal potential. In addition, 

the excess is small enough that even the first few full-size 

plants will require an increase in the capacity of the 

existing transmission system . 



technical and economic problems ts 

necessity of achieving agreemen~ between the owners of 

existing transmission facilities and potential plant builders. 

Historically, such agreements have been difficult to reach, 

and both sides have avoided tile necessity of making them 

whenever possible. Because a great deal of uncertainty 

exiats both about the legal, institutional, and pc;>litical 

aspects of tr&namission and about the future of geothermal 

development the evaluation of proposals at this time is very 

difficult. The only recommendation that can be made at 

present is that the area be given very careful attention 

now, before it becomes a major bottleneck. 

1 . 8 Chapter 8: Financial Aspects of Geothermal Development 

While geothermal development has to be a competitive 

investment to attract reNources, it does not require such 

significant amounts of capital as to strain the capital 

market. In places like The Geyaers, the capital market can 

function normally, although there may be a need for special 

tax provisions to reflect the public'• interest in gev­

thermal development--for example, in its ability to reduce 

the country's dependence on foreign sources of energy. 

In areas with a resource other than dry steam, the 

atatus quo will produce very slow development. Substantial 

uncertainty surrounds both the resource and the technology 



• 

Investor response, therefore, is to proceed 

, cautiously. The problem is particularly severe because the 

principal investors in this rnarket--the utilities--are quite 

cautious in nature. Investors such as developers, who would 

be less avers~ to risks, feel that existing law keeps them 

from building power plants and selling power. 

The basic response to this problem will be the approach 

outlined in Chapter 6: demor.stration proqrama to reduce 

uncertainty, in.surance schemes to spread risk, and requ-
' latory chang~a to allow the more risk-taking entities to 

build power plants. 

1.9 Chapter 9: Environmental Impact Reporting 

Environmental reporting procedures, like any new 

process, need time to smooth out. Initially, the process 

will move very slowly, but as the participants learn about 

the process and develop ways to adapt to it, the procedure 

should run more smoothly. Therefore, what is needed moat at 

this point are techniques for giving the participants 

information about the proceaa and for helping them develop 

new methods for adapting to it. These techniques include 

baaelino environmcnt~l studies, careful preparation for 

public hearings, and project planning that takes into 

account procedural time requirements. However, there may be 

some basic conflicts among the participants in the environ-

mental reporting process; in such cases, the best one can 



aignif icant new participant in the 

development process, baa already taken some atepa to help 

geothermal development . 

include: · 

• 

Acting as a disaeminator of knowledge (its ongoing 

efforts to give its siting staff as much advance 

preparation as possible represent a start in this 

direction). 

bilities so that it achieves political accommoda­

tions with the other parties in the geothe~mal 

development process, particularly the county 

planning commissions. 

• Acting aa a promoter of geothermal development 

~ough its research and demonstration activities 

and its ability to persuade the federal Energy 

Research and Development Administration (ERDA} to 

underLake particular research and demonstration 

activities. 

• 



Conducting· rts regulatory activities 

favorable view towards geo~hermal development. 

Of course, CERCDC has a large number of 

besides geothermal development, including 

environmental protectioni how ~t resolves conflicts among 

in discharging it• responaibili~ies will have 

significant impacts. Neverthele•a, CERCDC still Ii.as •ome 

power to make tradeoffs in favor of geothermal develo~ment. 

Chaiter 11: Reviewing New Stationary Sources of Air 
Pol ution 

The proposed n 3w source review rules, as originally 

written by the Air Resources Board (ARB), could have posed 

substantial problems for the granting of permits both to 

construct and to operate geotheriril facilities, particularly 

in The Geysers. Currently, the Air Basin Coordinating 

Councils and the Air Pollution Control Districts (APCOs) are 
I 

reviewing those proposed rules, and the careful reshaping of 

the rules should eliminate most, if not all, of these 

problems. In The Geysers, the development and use of 

mitigation IDE!asures •uch as new emission control devices-­

often with government enC'ouragement and sometimes with 

government financial support--will also help to solve some 

of these problems. 



Even though the issues surrounding geothermal develop-
• 

vary from coilnty to county, one can predict, and 

thus prepare for, many issues by studying the ways in which 

geothermal development's probable impacts would interact 
'1 r .. . 

with a given county's political economy--i.e., its cJ tizens' 

attitudes, social and economic activities, and political 

procedures. Because impacts that occur in one pl~ce might 

not occur in another, and those that are acceptable in one 

place might not be acceptable elsewhere, analysis is required 

to predict both the interactions and the development of 

responses to them. 

The state government should not attempt to respond to 

the variations in issues by shutting the local officials and 

residents out of the process. Local concerns need considera-

tion because geothermal development exerts its most immediate 

impacts at the local level, and these impacts can best be 

controlled locally. However, geothermal development also 

has impacts beyond the local level, and thus state concerns 

also need to be included in decisions about the resource. 

1.13 Chapter 13: The Analytical Context 

Several themes should guide the analysis of proposals 

for changing the geothermal development process: 
f 



the participants 

Notwithatandinq 

chanqea have a very 

qeothermal process: 

,a. Attempts to in·crease 
l! 

J r the qeothermal development process 
l 

ticularly as a means of generatinq elec-

tricity) over other investment opportunities. 

{Of course, many of the factors affectinq its 

relative attractiveneas are outside the 

geothermal p~occa• i t aulf --and hence outside 

the scope of this report.) 

b. Attempts to bring about mor·e organizational 

integration in the developm•!nt process, to 

reduce the number of times ·t:ha t one partici­

pant has to deal with othera. 

3. Any analyaia of geothermal develc,pment ha• to 

recognize that geothermal resourc:ea are different 

from other energy sources in two ways : 

a. More uncertainty surrounds both the di scovery 

and measurement of the resource and the power 

generati·on technology. 



The time, money 
'. I 

bring them ~bout. 

make, once 

in the time, money, and trouble lnvolved in 

the geothermal development process . 

1.14 Chapter 14: Evaluation of Individual Proposals 

There are three major types of proposals that merit the 

timA, money, and trouble required to adopt them: 

1. Proposals designed to streamline the existing 

procedures and improve the ways in which indi­

vidual participants adapt to them. Proposals in 

this category include : 

a. Improving the flow of information--particu­

~ ~ rly from institutions with substantial 

experience to those without. 

b. Giving areas targeted for geothermal devel­

opment out•ide help i n assembling baseline 

data useful for later environmental documen t:s. 

• 

• 



i 
, I , h ,. i ~~ 1J 

empqa~ s o~, .~-.r~.~~ems w ose solut or1 would 
I ~ • &. \ ( 

have, an imniediate impact {e.g., noise and 

emission control ' in The Geyser~, and scaling 
' . and corrosion control for hot water 

l 

Propoa~l's deaiqned to improve the attractiveness 
l ' . 

of generating. electricity--over 

investments. Proposals in this 

a . Allowing the deduction of intangible expenses 

as a current expense and the deduction of a 

fixed percentage of income as a depletion 

allowance. 

b. Prov•iding governmental financial partici-

pation through grants, loans, and loan 

guarPntees, particularly for demonstration 

projects. 

c. Establishing regulatory or insurance schemes 

that will help apread the risk• involved. 

3. Proposals designed to reduce the number of par­

ticipants that must deal with each other for a 

given power plant. Proposals in this category 

include: 



·Encouraging &;XPlorato~ and 

by utilities and major 

Allowing developers to build power 

sell power without 

regulatory status. 

Supporting research and development to 

facilitate transmission of power once ~enerated. 

I 

There are also proposals that should be avoided, 'at least at 

present. These include: 

1. Proposals that add more steps in the regulatory 

proceas--for example, proposals for environmental 

appeals boards. 

2. Proposals aimed at removing geothermal development 

from local control or the environmental review 

process. 

3. Proposals involving major overhauls of the exist­

ing leasing system. 

4. Proposals involving significant changes in normal 

patterns of property taxation. 

S. Proposals using federal or state "expediters" to 

resolve conflicts or to provide information. 
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The major purpose of this study is 

increase the rate .at 

geothermal resources in California. 

obviously have other uses--for instance, in space 

and agricultural processing--but these are beyond the scope 

of the present report, even though they have great potential 

value. Increasing the production of electricity from 

geothermal resources involves solving both technical and 

nontechnical problems. This report focuses on the non­

technical problems related to geothermal development. 

It should be noted that some changes in the competiti,1e 

position of other electricity-generating technologies may 

exert far more ef feet on the rate of geothermal development: 

than any changes in the process itself. For example, if t:he 

final costs of producing electricity from nuclear and oil­

fired power plants were to rise significantly, geothermal 

power's compet itive position would improve dramatically. 

Such a rise in costs could come from either economic con­

ditions or political factors (e.g., stronger air pollution 

laws or nuclear safety requirements). In such circumstances, 

geothermal development might accelerate without changes in 

19 



The report highlights situations 

thermal development process where leqal, institutional, or 

political condition• create impediments to development or 

are apt to do so in the future; it does not give a complete 

deacription of th• proc•••, •inc• auch • d••cript!on appear• 

The concluaion ex•mine• proposals for changes 

in laws, administrative procedures, business operations, 

research activities, and direct government action. Some 

technical proposals ' for change are also discussed, but only 

in terms of how they might help resolve a nontechnical 

problem. 

Geothermal energy constitutes a small, but significant, 

resource for generating electric power in California. Locations 

of California's major Known Geothermal Resource Areas (KGRAa} 

are shown in Figure 1. As of May l, 1976, geothermal energy 

accounted for 502 MWe of net electric power generating 

capacity out of a total generatinq capacity of 39,607 MNe 

sited in the atate. 2 However, as of May 1976, California 

utiliti•• had announced plan• for 3,356 MW• of new qeothermal . 

·.power plant capacity by 1995. 3 S•• Figure 2 for a summary o! 

utility plans. By comparison, the total potential for power 

production from California qeothermal resources has been 

estimated to be anywh~re from 20,000 to 100,000 MWe. 4 

The reasons for the disparity between the potential and 

the actual plans are t:o be found not only in numerous tech-

nical problems, but al.so in a variety of nontechnical areas ~ 
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1,379 7,823 30,762 

Geothermal 502 2,078 3,858 

Oil and qa• 22,707 27,462 27,348 
• 

Clal 2,287 5,719 8,653 

"'-- - -.I: - -- "' I'\~, "' "'"'f!' , 
"'"' ••c&.utt•a•• ', ;:J~J. ,,.JU;J J.,~10 

Bydropower 9,781 11,544 14,432 

Solar, wind, and 
fl' el cell a 120 680 

--
Total 39,607 57,051 87,709 

---
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~ 

obtaining licensee or permits 
I 

for exploration, development, and operation; 

impact review; and a host of other matters. While most 

attention has been directed to producing novel technology to 

enhance geothermal development, the nontechnical .problems of 

leaaing, licensing, and permi~ting also app•ar to be a 

reason for aignif icant and coatly delays in geothermal 

development. 

2.2 Legal, Institutional, and Political Analysis 

Legal, institutional, and political analysis involves 

a comprehensive examination of the operating milieu of the 

participants in the geothermal development process. The 

subject matter of this analysis includes relevant laws, the 

int~ractions which occur among participants, and the charac-

teriatics of the agencies, businesses, and interests involved 
' 

in geothermal development. By focusing attention on the 

behavior of the significant parties in the development 

process and the constraints under which they operate, it is 

possible to identify major problems in the system and specify 

practices or refoJ;'Dl& which may help the development proceaa 

function more effectively. 

Legal analysis focuaes on applicable federal, state, 

and local law• (court decisions, statutes, and regulations). 

Laws state basic rules under which the process of geothermal 

development occurs. For example, they specify environmental 

impact limitations, leasing procedures, responsibilities 

• 



Institutional analysis focuses 

fir;ms1 ~nVe>lved with geothermal energy, p-qb}ic 
' 

agencies which regulate it, private groups .which seek ~o 
A . 

dontrol development, and others ~ The principal pareicipants 

in. geothermal resource development are: 

(2) investors, (3) production field developers and oper- · 

ators, (4) electric power producers, (5) regulator s, 

(6) environmental and other public interest groups whose 

interests are not ge~graphically limited, and (7) citizens 

of cgmmunities affected by geothermal development projects. 

Institutional analysis examines the objectives of these 

participants, their operating procedures, their defined 

tasks and responsihilitie~, t heir orga.&izational st~uctu~e , 

and pertinent behavior. The analysis also studies changes in 

behavior that come about as a result of learning, modifica­

tion of objectives, or actions taken by other participants. 

The third focus of study is political. In the present 

context, this is the analysis of interactions that take 

place among participants. Thia component of the study is 

concerned primarily with negotiation, litigation, competi-

tion, cooperation, and other forms of interaction . 

Conducting the comprehensive legal, institutional, and 

political analysis makes it possible to provide at least 

tentative answers to such practical questions as: 



the various 

development process? 

2. Where in the development process do major juris­

dictional ambiguities occur? 

3. What factors make geothermal inveators reluctant 

to embark on various couraes of action? How are 

their reasons related to such problems as finan­

cial risk, uncertainty about requlatory aqency 

response, unfavorable tax conditions, the state of 

the economy, expected rate of return, and tech­

nological considerations? 

4. What "problems" or present impediments to geo­

thermal development are essentially self-correcti ng 

or will work themselves out without governmental 

assistance? 

S. Are the p~incipal causes for various development 

delays to be resolved by chanqing particular laws, 

by subsidizing various research and development 

activities, or by clarifying the meaning of exiatinq 

requirements? 

6. What technological innovations might, on balance, 

alleviate existing procedural problems? 



technological innovations 

thermal electric power generation 

cia~ly attractive venture? 

How might the experience and knowledge gained by 

one regulator be effectively .passed on to another 

regulator who is inexperienced in the problema 

surrounding geothermal development activities? 

9. How might government agencies assist private 

geothermal developers in a manner agreeable to 

both, while protecting the interests of the gen­

eral public? 

10. What proposals for increasing geothermal develop­

ment might actually produce an opposite reaction 

from that which is desired, or an even more un­

desirable set of side effects? 

2. 3 Structu1·e of the Geothermal Industry 

To suggest nontechnical reforms that might speed util­

ization of geothermal resources, it is nece•sary to under­

stand the present organization of the geothermal industry. 

Problems that develop in one segment of this industry can 

have substantial impact on operations of other parts of it, 

although the link between the cause of the difficulty and 

the consequence may not be direct. Similarly, problems may 



are located in a 

ferent stage of the geothermal development process. 

the most appropriate or effective solutions may not 

be the most obvious or direct. 

Geothermal development activities can be examined 

two different ways: as a set of technical devel9P!1!ent 

stages, or alternatively as a set of business arrangements. 

Both technical and business activities are requlated to 

varying degrees by federal, state, and local governments. 

There are five major technical stages in the geothermal 

development process: (1) the leasing of potentially produc­

tive lands; (2) geotechnical exploration of leaseholds to 

identify the quality and quantity of ~eothermal resources; 

(3) the developllll!nt and operation of commercial-scale geo-

thermal production fields; (4 ) Gonstruction and operation of 

power plants; and (5) transmission of electricity to end 

users, whether they are indust>:ial users located at the 

production site or residential users located at a distance 

from the site. 

Entrepreneura5 in the geothermal business can become 

involved in one or more of the technical development s~ages. 

A single organization can undertake activities in all the 

technical phases of the development process. For example, 

the city of Burbank is beginning ~entures in which it would 

lease its own steam field, operate its own power plant, and 

transmit power to its own customers. In contrast, the 

• 



specialized. For existing plants, three companies (Magma, 
,_ ' I 

. . 
Union, ' and Thermal) own the steam field leases, proaucti~n 

~ 

wells, and steam delivery lines, while PG&E oW!ls the power 

plants and the transmission lines. 6 Otlier variations in 

business arrangements will doubtless emerge in producing 

fields eiaewhere in California. ·However, at preaent, 
I 

moat likel¥ arrangement appears to be the specialized 

in which one group of entities develops the geothermal 

production field while a different set generates electricity. 7 

Whether one or a number of organizations develop the 

resource at a given site, their activities will be subject 

to a variety of regulations. Thus, the goals and objectives 

of the regulatory bodies are also very significant in deter­

mining how geothermal resource development actually takes 

place. 

Entrepreneurs and regulator~ often find that, in pur-

suing their separate objectives, they qome into conflict 

with each other. Entrepreneurs want to obtain the required 

permit• and licenaes with the minimum feasible loss of time 

and money. Regulators, however, have the objective of 

ensuring adequate compliance with various licensing and 

permitting requirements. In discharging thi s responsi­

bility, regulators may often proceed far more slowly or 

cautiously than the entrepreneurs would like, or may , in 



tha view of regulators 

full compliance with requla'tory requirement•. 

- The mandates of various-r egulators van substantially: • . , 
Some governmental agencies have specialized objectives. . . . 

• 
example, the local agencies that .must grant conditional 

for exploratory wells are principally qoncerned with 

environmental impact~. The California Public 

Utilities Commission (CPUC), in contrast, must consider 

broader questions, such as the need for additional electric 

power generating capacity, costs to the public, an~ a wide 

range of environmental impacts. Discrepanc:les and overlaps 

in the mandates of the various regulators lead to conflicts 

not only between regulators and entrepreneurs but also among 

regulators. 

This study examines points in the process where the 

participants must deal with each other, and focuses on the 

interactions that create significant difficulties. Inter­

action• in this sense include everything from contracts 

between private parties to litigation between busineaa and 

regulatory interests. 

2.4 Development Sequence 

Generalization about problems retarding geothe-r.mal 

development is difficult because there is electric power 

production at only one site in California. Also, no oper­

ating power plant, either at The Geysers or elsewhere, has 

• 

.... 

• 



experience bas been .qainaa· in leasinq an~ 
. " 

' 4o i " 1 

several areas of th·e state. Also'; CPtJC has processed 
1 

three 

applications f o~ a to~l of four power pla~t~ ~der quide~ines 
·' . 

laid down pursuant .. to' the Califohmia ' .Environmental Quality 
' ' . 

Act (CEQA). Thus, any discussion of a "typ~cal ~ set 
' difficulties in the sequence of development f a baaed 

" induatry eXperienca to date and on ·predictions &hoµt situations 

most likely to occur in the future. Given these caveats, 

the qeneral development sequence is as follows: 

1. Land for geothermal development is leased from 

three principal sources: 

a. The federal government, qenerally through the 

Bureau of Land Manaqement (BLM). Other 

aqencies, such as the Forest Service and the 

Navy, are also involved. 

b. The California state government, primarily 

through the State Lands Connission (dLC). 

c. Private firms and individual landowners. 

2. Leasing of state and federal government land is 

conducted according to statutory requirements and 

involves coordination among a number of agencies . 



responsibility,, but land . 

require s the permission of that agency • 

. Assessment work is done· by 

Geological Survey and the Bureau 

Reclamation. 

For sta·te lands, primary responsi-

bility, but, as in the case of the federal 

government, other agencies must give per­

mission when they have control of the land in 

question. So far, SLC has done its own 

assessment work. 

3. Lessees include, or may include: 

a. oil companies, particularly Union, Burmah, 

Natomas (Thermal), Chevron, Phillips, McCulloch, 

Shell, and Pacific Energy. 

b. Purely geothermal companies , including the 

Magma companies (Magma Power, Imperial Magma, 

Magma Energy) , Geothermal Kinetics, Republic 

Geothermal, Earth Power, and Cal-Energy 

Company . 

c. Electric utilities, such as San Diego Gas and 

Electric (SDG,E) and Southern California 

Edison (SCE) . 

-· 

• 



~· 
(federal:-)c,-· DWR (state), and the city of 

~ Burbank '<local) • 
' ' 
I 

Hea'Yy users. of electricity, ,-.-1 • ~ . •, 

Chemicar and AMAX Incorporated • . 
( 

Geothermal .investors, as 
' J 

tion .company. i. 

Exploration and evaluation of the product!on 

potential of leaseholds require geotechnical 

survey work. This work involves geological and 

geophysical evaluation of a site and drilling of 

test wells ~o prove up a production field. Up to 

two years of time may be involved in the assay 

work prior to drilling test wells. The major· 

expense, however, is in the actual drilling. 

a. Financial backing for exploration and evalua­

tion work comes from various combinations of 

the following: the developers' own resources, 

lenders, outside investors, and other sources 

of venture capital. 

b. Survey activities may be conducted by inde­

pendent drilling companies, geothermal divi­

sions of oil companies, and a few specialized 

survey firms, such as Geonomics, Phoenix 

Geophysics, and a number of others. 



conduc~ed by · con7r~ct drilling 1 ~ompani~s t n 

close consort with th~ ~eothermal operator. 

Republic Geothermal and 

Kinetics have their own .dr illing riqs and do 
\'\ their o"wn drill~ng. 

\\ . 
Evaluation activi·~j. ~s ·are done both by 

lessees and by the potential buyers in 

to confirm the feasibility of using the 

resource. 

S. Once the decision has been made1 to develop a 

geothermal field, the construction of a power 

plant and ~he drilling of produ•:::tion wells will 

normally proceed simultaneously. 

a. At a qiven site, the produ•::tion wells are 

usually drilled by the sam1:? people who 

drilled the exploratory wells; indeed, 

successful exploratory well s are used as 

production wells. 

b. Power plant construction i :1 done by engi­

neeri ng firms hired by the power producer-­

whether a heavy i ndustrial user , an electric 

utili ty , or a government a9ency. 

6. To date, transmission of electri ci t y to end users 

has been accomplished by building shor t connecting 

• 

• 



line 

1972 to tie f ts Uni~s 5 througn 15 with 'the 
"""",.. ' 

' .1. ' 
cor<nected system. ·It 

.;- , . 11 
appears that the cost of 

' ·~ 

.. ""' • 1 

bu+~ding· ~ansuq.s.s.~oi;i line~ coul~ be t a 1 ret~rding , 

·factor fqr the deveiopment of geothermal fields · ·,i 
' ~,_..,.,·Jm:> . . 

conveniently linked to the 

power lines. 

7. Major probl~ , points, where actors in the 

either have to obtain government permission to 

proceed or must negotiate an agreement with 

another party in the process, include but are not 

limited to the following: 

a. When explorers try to obtain leases on paten-

tially valuable land. 

b. When explorers try to obtain permission to 

conduct geotechnical assay work or to drill 

on leased land. 

c. When developers try to negotiate contracts to 

sell their potentiEl geothermal resources to 

power producers • . 

d. When power producers try to obtain permission 

to construct and operate power plants and 



a col'l'plete 
I 

pipeline~. 

2.5 Current 

' 1The moat immediate plans to develop additional electricity-, 

generating capacity from geothermal resources are th.ose of 

PG&E. 9 By ·1995 PG&E has indicat£d it hopes to add 1,796 MWe 

to its existing 502 MWe of capacity at The Geysers in 

Northern California. 10 Three oth~r organizations are also 

investigating the possibility of generating power at The 

Geysers. Other companies have planned to add geothEtrmal 

generating capacity sometime in the future. The tec:hnical 

feasibility of producing electric power from 9eothe1:mal 

sources has been demonstrated in Mexico, New Zealand , Italy, 

Iceland, and Japan as well aa at the Geysers area. However, 

at present all plans to develop the hot water resourc:es in 

California are somewhat tentative. Summarized below are 

some of the formal and informal expressions of intent t~ 

develop geothermal resources at The Geysers and elsewhere. 

Pacific Gas and Electric Company. PG'E is still unsure 

of the total resources available at The Geysers and is 

basing its current planning on those resources whose •!!xistence 

has been established to their satisfaction. As noted, 



of 2,298 MWe 

a number of other estimates of the total potential 

Geysers area have pl aced the pc)tential installed capacf ty. 

a maximum of 4,800 MWe. PG&E aqret!S that, if the steam 

resource is indeed that larqe, they will be happy 

that limit. 

Northern California Power Agency (NCPA). NCPA, an 
I 

aqency exercis inq the joint powers of ll public power cities . 
I 

and one rural cooperative, has for a number of years been 

attemptinq to build a 220 MWe facility in the Geysers area. 

It recently contracted with Resource Fundinq Limited (RFL) 

tor the development and purchase of steam resources in the 

Geysers area. 11 It plans for a total of 165 MWe under this 

arrangement, with at least 33 MWe by 1981, and ia seekinq to 

contract for even more steam. 12 However, at this writing, 

it hau not yet completed negotiations for transmission of 

electricity output to its customers nor obtained .s site for 

ita proposed generating facility. 

California Department of Water Resources. By 1978, 

DWR muat renegotiate the rate• and charges in a power •upply 

contract with the four major utilities in the state for 

electricity to operate the pumping plants of the State Water 

Project. The revised rates and charges will become 

effective i n 1983. DWR is exploring the poss i bili ty of 

building i ts own generating plants as an alternative to 

purchasing all its power, and geothermal power is one of the 

options it is considering, along with partial ownership of a 



some discussi~ns 

' . . . 13 11 ' 't' • 

suppliers i~ the same area. 'Present plans are for 200 
I ,l ' , I 

by 1986, increments ,of SO MWe 

1982. 14 

San Diego Gas and Electric Company. ~DG,E, with 
' I 

partial financial bapking of 1 th~ U.S. Energy Research and 

Development Administration (ERDA), has constructed a demon-

stration plant using a binary cycle, thermal t est loop at 

Niland in the Imperial Valley. If test ~esults are favor­

able after 12 to 18 months of operation, a 10 MWe turbine 

generator set will be installed. If the unit operates 

successfully for at least one year, the company intends to 

begin construction of a 50-95 MWe unit. .!n 20 years, SDG&E 

could conceivably have as much as 300-500 MWe installed 

capacity. However, SDG,E's submission to CERCDC shows no 

geothermal capacity before 1995. 15 

Southern California Edison. SCE presently lists 

650 MWe of geothermal capacity to be added to its system by 

1995. 16 Through its Mono Power subsidiary, SCE is investi­

gating areas in the Imperial Valley, the Randsberg KGRA, and 

the Mono Lake-Long Valley KGRA. 17 However, SCE has had 

trouble in obtaining leases on federal lands. 

Electric Power Research Institute (EPRI) . EPRI , a 

research and development organization funded by the nation's 

• ) 



·"". t ~ .. ' ) . 
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utilities, plans t9 _ins~a11 a MWe ~eothern ~l atyr\onstra-~'.~t&~~,\~~ 
' t ' ~ 

tion ·project in the Heber. area of . the . Imperial vailey ._18 

'This may be done with -the participation of SDG&E or SCE. 
' ' 

EPRI is look~nq 'for at least some financial' .help from 

on .~h.j.s 

Sacramento Municipal District 

plans to develop l~O MWe of geothermal 

a total of 300 MWe by 1995. 19 

City of Burbank. Burbank, through its Public Service 

Department, owns and operates a municipal utility and now 

holds leases on federal KGRAs in Imperial Valley and Long 

Valley. They also have made noncompetitive lease applications 

on lands in California and Oregon. Through a joint venture 

with Republic Geothermal, Burbank plans to develop 200 MWe 
?n 

of capacity in these geothermal areas by 1995. --

Imperial Irrigation District (IID) . IID plans to build 

50 MWe Qf geothermal capcity by 1980, 50 more by 1983, and a 

total of 200 MW< by 1995. 21 

Dow Chemical Company. Dow is a minority holder in the 

Maqma Power Company and i• represented on the Magma Board of 

Directors. Through an arrangement with Magma, Dow is 

attempting to develop geothermal resources discovered by 

Magma in the Geysers area and in Su: ·prise Valley, Modoc 

County, to supply electricity exclusively for use at its 

chemical plant in Pittsburg, California. Dow hopes to 
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geothermal projects. 

projects to curb a2s 

City of Santa Clara. Santa Clara, a member of the 
I 

NCPA, has shown interest in building a 50 MWe facility near 
I • • 

Gilroy Hot Springs. 23 plans 

very speculative. 

Los Angeles Department of Water and Power (LADWP). 

the Mono Lake-'Long Valley KGRA 

and is conducting geologic investigations to determine the 

feasibility of geothermal plants in the area. It has con­

tributed $25,000 to the drilling program of the city of 

Burbank in the same region in return for information obtained 

by that program. It is also looking at Roosevelt Hot Springs 

in Utah and sites in The Geysers. 24 

Others. This list is not intended. to be exhaustive. 

For instance, at least some outside observers believe that 

Pacific Power and Light (a privately owned utility in 

Oragon) is interested in geothermal resources in the Glass 

Mountain and Surprise Valley KGRAs. 

2.6 Speeding Development: Influence Strategies 

There appear to be two major types of strateqies that 

would be useful for accelerating utilization of geothermal 

resources. One is to streamline the set of requlatory 

activities; the second is to enhance the relative attractiveness 

-

• . 



of geothermal power. To solll!! extent 

are interrelated, as delays in the regulatory process. can 

act as deterrents to involvement in geothermal development. 

Consequently, s~eamlining of the regulatory process might 

make the development of geothermal resources somewhat more
1 

attractive than at present. However, streamlining alone 

will not make geothermal power an attractive power source. 

What will be needed is a set of reforms that address all the 

legal, institutional, and political problems that limit the 

attractiveness of the geothermal industry to investors. 

Producing electric power from geothermal resources is a 

relatively new process in California. With the exception of 

The Geysers, U.S. utilities have little experience with the 

use of geothermal resources to produce electric power. 

Thus, when a utility decides to produce electricity with 

geothermal resources, a host of relatively new problems are 

presented both to the utility and to regulators. 

The National Environmental Policy Act (NEPA) and CEOA 

require that comprehensive reviews be conducted of the 

potential environmental impact of large-scale developments. 

In California thia means that private entrepreneurs cannot 

obtain permits to conduct exploratory drilling ~nd licenses 

to construct power plants until very detailed ~nvironmental 

studies have been prepared. 25 Public entrepreneurs can take 

no action until such studies are completed . 
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that face 
. 

requlatad areas ~ Both utilities and requlators ' must learn 
~ 

how to deal with the specific problems related to that 
' 

technology. Time is required for the p~incipal bµsiness . \ 

I I ' 

governmental act~rs to learn what ia required of, theltl, which 

issues they have to' aettle, which rules they have to learn, 
' 

and, in general, how they are to conduct their business. 

New regulators, new business firms, and new qroups of the 

public become involved when new technological processes and 

regulatory schemes are introduced. To an important extent, 

the two occurred simultaneously in the geothermal industry. 

The learning process takes time, both to define the new 

information and procedures required and then to deal with 

the backlog caused by the first delays. 

Some of the institutional learning necessary in the 

geothermal licensing process has already taken place, and 

more will come in the future. Therefore, many of the prob-

lems presently besetting geothermal development are self-

correcting, in the sense that they require no change in 

requlatory policy. For example, as regulators and entre-

preneurs build up experience with CEQA, they should be able 

to produce and certify Environmental Impact Reports (EIRs) 

and co~plete the permitting processes in leas time. It 

should not be presumed, however, that this self-correcting 

tendency will aut~>matically emerge. Individuals involved in 

the process must actively seek resolution of the problems 

that face them. 
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f• i opment proce8a· require major overhauls of subatant ve and 

procedural requirements. Given the laq introduced when 

institutional participants must learn new standards and 

proced11re•, such actions have the potential to produce even 

greater delays than exist at preaent. Implementing a new 

or requlation or brinqinq a new qoverrunent aqency 

into the review proceaa necessarily involves a period of 

learning--in some cases a long one. Litigation is also an 

ever-present possibility. Therefore, major overhauls may 

engender even greater delay than now exists. Short of 

resolving the basic conflicts involved, the most expedient 

way to accelerate the development process may be to streamline 

the existing system or to accelerate institutional learning. 

2 . 7 Evaluating Proposals for Change 

The major purpose of all proposals in this report is to 

help increase the rate of geothermal development. To that 

end, each proposal will be examined according to the following 

general criteria: 

1. What would be its effect on the time involved in -
geothermal development (~ . g. , could the change 

accelerate the procesa)? 

2. What would be its effect on the moner (both costs 

and returns) involved in geothermal development? 



in q~othermal . 
institutional

1 
learning)? ' 

and trouble could of ten be expr.~~sed in 

there is at leaat a.ou value 

illuatr.a tt.nq 

of delays or impedimenta. Time and money are relatively 

self-explanatory. Trouble includes a variety of factors 

that do not have common monetary equivalents. Examples 

would be objections by intervenor• on various qround•, 

adverse environmental impacts, or jurisdictional disputes. 

The ti.me, money, and trouble estimates will include all_ the 

problem. associated with putting the proposed changa into 

effect and th• problems that might arise once the recom­

mendation is in force. 

2.8 Orqanization of the Reeort 

Because the regulatory system is organized to deal with 

particular steps in ~.he technical process, this report 

discus••• legal, institutional, and political problems as 

they occur at each at•~• of the technical development aequence. 

In addition, the report devotes separate chapters to a 

diacuaeion of apecial factors that have impacts at more than 

one technical stage of development. These special factors 

are: (1) financial aspects of geothermal development; 

(2) the environmental reporting process; (3) t:hd emerging 



(4) the impact• of proposed 

reviewinq new aources of ai~ pollution1 and (5) the polit-

ical econ~mies of counties with qeothermal resources. · 

The purpose of this orqanizational scheme is to high­

li?ht both the major areas fn which problems exist and the . 
changes that may accelerate the development procesa. 

outlined th••• areas of both difficulties and opportunities, 

the report qoes on to discuss, in its final chapters, the 

impacts of Lew and existinq proposals for chanqe. 



A comprehensive report, entit;ed' rReport on the, St3tus 
of Oevelo ment of 1Geothermal Ener Resources in , 
Ca i orn a, as een prepar e Jet Propu sion 
Laboratory of the California Institute of Technology 
for CERCDC (JPL Document 5040-25, March 31, 1976). 
(Hereinafter cited aa JPL Report.) 

Compiled from plans submitted to CERCDC. 
POR-3. 

' 

Ibid. In March 1975, plans submitted to the CPOC under 
Geiiiral Order 131A indicated only 1900 MWe planned for 
1995. 

4. JPL report, ~· cit. 

S. The term "entrepreneur" includes all individuals, 
corporations, or public aqencies that do at least one 
of the followinq: a.r.:quire leases, explore for and 
develop resources , qenerate electricity, or transmit 
electricity . 

G. Other ccmpanioo (Burmah, Shell, and Faci~ic Enerqy; 
also hold leases within what m~y generally be considered 
the known productive steam area at The Geysers. Burmah 
and Pacific Energy will soon have their fields connected 
to power plants. 

7. Some controversy exists on this point . Some industry 
observers feel that an arrangement likely to emerge in 
new fields will be the production of electricity by the 
developer with sale to utilities. Another possibility 
ia that power would be produced by an operator such as 
Dow or AMAX tor use in its own industrial plants. 

8. CERCDC must provide siting approval tor all thermal 
power plants greater than SO MWe in size for which 
application was made after January 1, 1977. See the 
Warren-Alquist Act, Public Resources Code, Section 25000, 
!.!· !5· 

9. A detailed discussion of resource estimates, leaseholdings, 
and development plans is available in JPL report, 2E.· 
cit. Figures are also available from plans submitted 
to CERCDC. 

' 



PG&E submission to CERCDC: Docket 

NCPA-RFL Contract, dated April 13, 1976. 

Discussion with NCPA. 

Discussion with DWR. 

Ibid. 

17. Discussion with M. Whyte, Manaqer, Electric 
Planninq, SCE. 

18. Discussion with EPRI. 

19. Submission to CERCDC. 

20 . Ibid. 

21. Ibid. 

22. Discussion with Dow. 

23 . Discuiisicm with NCPA. 

24. Discussion with Jerry Matosec, LADWP. 

25. CEQA requires an Environmental Impact Report (EIR); NEPA 
requires an Environmental Impact Statement (EIS). Both 
allow leas formal documents in some cases. 



Geothermal leasing programs of 

state governments have been the subject qf considerable 
r 

· controversy and analysis. Substantial debate has occurred . 
over whether the leasing stage provides a major influ~nce 

point for increasing the rate of development. The situation 

is by no means clear-cut. There are aeveral reasons for 

this: 

1. A gr eat d~&l of land is already leased, presumably 

enough to allow much more development than has yet 

occurred--roughly 271,000 acres, of which some 

7,000 are used for production at The Geysers. 

Many people in the industry insist, however, that 

the figures are somewhat misleading, since the 

critical factor appears to be the quality of the 

leased acreage r~ther than the amount. Much of 

the acreage presently leased is of low potential. 

Withholding land that has high geothermal poten-

tial ca~ at least slow down discovery of additional 

useful resources. 

49 



may actua~ly slpw furthe~· development :OY taking 
' resources away f rom other · s~ages • But. o.~ers 

insist that increasing the rate of 
• 

particularly in areas of high potential, . . ' 

can permit 
I 

proceed at 
I 

preliminar-Y qeotechnical 
) 

a much more rapid rate. Low-potential . 

can thus be prospected and the leases 

thrown back if early exploration shows little 

promise ~f finding high-quality resources. 

3. Some critics maintain that rapid leasing may 

provide windfall profits to a few at the expense 

of the general public. The counterargument is 

that the geothermal business is a high-risk under­

taking, and most of the firms involved have to 

guarantee investors a high rate of return on 

successful ventures in order to raise needed 

capital. 

4. Given t hat each procedural or regulatory change 

requires substantial amounts of institutional 

learning, any major changes that might be intro-

duced run the risk of not producing a net increase 

in the speed of leasing in the immediate future. 

Again, the counterargument is that in agencies 

whioh have leased a good deal of land, more 

streamlined procedures are emergi ng . 



, 
the speed leased, e~pe-

cially land of high quality, could result in a more rapid 

proving up of the total resources available. 

run (5 to 10 years) it appears that such action is not 

likely to enhance the net rate of utilization. However, as 

Some major issues need to be resolved to make geo­

thermal development a highly attractive investment. These 

include changes in state and federal requlations on the 

amount o~ land any one developer can lease and on the amount 

of time he can hold any one lease under various performance 

stipulations. However, since both the federal and state 

syatems are now operating and are beginning to reduce the 

backlogs of lease applications, major changes in the leasing 

process should probably wait until more critical problems at 

other stages of geothermal development are resolved. 

3.2 Role of This Stage in the Development Proc!!!. 

As of May 1976, the federal government had leased 

36,900 acres of the approximately 1 . 4 m~llion acres in 

federal KGRAa. 1 The other acres are still awaiting com-

petitive lease sales, which have been acheduled at intervals 



over the next several years. Of the federal acreage 

has not yet been declared part of any KGRA, sorue 2 million 

acres have pending. lease applications. 2 Only 6, 300 acres · 

of non-KGRA land has been leased. 3 Of the approximately 

500,000 acres of ·state land with geothermal potential, only 

~bout 36,000 acres are under lease or prospecting permit. 4 
'l,i 

Those acres still to be !eased do exert some pressure 

on the overall process of geothermal development. On the 

one hand, some are potentially valuable. If these are 

leaaed, they are apt to receive more - ~Pid development than 

some of the areas with lower potential that have already 

been leased. Those contemplating development act~vities may 

want to delay development on their lower-potential areas 

until someone has exploited these higher-potential areas. 

The acres yet to be leased also have a strategic 

implication. Both the state and federal governments have 

laws about the operation of geothermal fields as units, a 

method that allows one leaseholder to cooperate with another. 

However, since rental rates for unleased land can be increased 

when ge~thermal discoveries are made on nearby parcels, a 

developer May want to delay exploiting fields containing 

unleased lund until all the land is leased, so that dis-

coveries do not simply lead to higher rental rates for the 

rest of the field. 

... 
' 
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Procedural, Problems 

Four major 
("' 

geo1:hermaJ: leasing .. process. 

' hampere4 the 
I I 

These are: · (1) lack of a clear 
' . . ~· . 

leq\ 1 definition of 
_.., \I.-- • ....,.• ~ • 

g~oth~rmal res~urces; (2) cash paym~nt 
' .,. l ' 

requir ement• at the time of lease · s~les; (3) the time required 
~ 

lease; .and (4) conflictinq objectives of lessee 

lessor. 

With respect to the first problem, determining owner­

ship of a particular geothermal resource may be difficult. 

The federal government, the state government, and private 

landowners have occasionally separated ownership of the 

surf ace of a piece of property from the ownership of the 

"minerals" under that property. Whether mineral ownership 

includes geothermal ownership has been a subject of centre-

versy. Since the controversy concerns the construction of 

past documents and legislation, these issues will have to be 

resolved by the courts. One case, United States v. Union 

Oil Company, has already held that the mineral reservation 

in the Stock Raising Homestead Act did not include a reserv-

ation of the rights to geothermal resources. This case is 

now before the Ninth Circuit Court. of Appeals. Another 
5 case, Pariani et al. v. California et al., which is pending 

decision, is concerned with whether a state reservation of 



This' case too is on, appeal. 
" j 

'!t 

. Tw~ . factor\r 'help ,mit~g~·t"' ,._ 

ownership .pr.oble on .. the':i. rate of geothermal development ~ 
' ,. ' ' ... • • ' ~ t 

First, ·the issue is already before the courts, a~d one can . 
, 

expect a resolution of the issue soon, at least for general 

federal and stat~ reservatidns. Second, in several cases, 
\ 

the various alleged owners have allowed the developer to put 

rents and royalties into an escrow account until ownership 

can be determined. However, a clear legal definition is 

important for reasons other than ownership, including regu­

lati 1n and tax treatment. 7 

With respect to tht! problem of cost, the demand by 

landowners for a cash bonus at the time of the lease sale 

can put a severe strain on the financial resources of the 

smaller geothermal developers. In an area with very high 

potential such as Tt.~ Geysers, cash bonuses to the federal 

government have been as high as $3,000 per acre. 8 In addi­

tion, both the state and federal governments will not lease 

land without first performing a careful environmental study 

of the impacts geothermal development might cause in that 

area . These studies have cost from a few hundred dollars to 



$20o;ooo. 9 When the state of California is th~ 
these costs are absorbed by the developer and, 

put a strain on his financial resources. 

· These two problems contribute to the third 

of time required to fulfill the procedural 
' 

requirements for obtaining a lease. , Litigation of ownership 
\ IJ ~ 

questions can ~ake ·a long time, as can collection of data 

for environmental impact reports. In addition, both the 

state and the federal governments have a backlog of lease 

requests, so that granting a lease on any individual parcel 

of land will require not only the time for processing that 

parcel but also the time for processing all the applications 

ahead of it. 

The fou~c:h problem is related to the conflicting objec-

tives of those wanting to acquire leases and th~se who have 

them to sell. In California's recent past, three motives 

have predominated among those seeking to obtain leases of 

geothermal resources: (1) some entrepreneurs want to gain 

land for geothermal development; (2) some corporations or 

individuals wa~t to obtain geothermal rights for inveatment 

purposes (that is, they want to hold the geothermal lease 

until it becomes very attractive to someone else and then 

sell their rights to that company--they have little or no 

intention of developing the leasehold themselves); and 

(3) some potential lessees apparently want to protect their 



(that they have no immediate 
. 

' to develop the geothermal resources, but should the develop-
• t, I t"; 

ment of geothermal· resou.rces · become mo~e attractive, they 
• ' j • .... "' t1 

' 4,: "lo ' ' \: • I ~ 

want to have some r~sources they can develop). . , 

Clearly, an ~ncrease in the 

' geothermal resources would exert different effects on each - : ' , 

of the three types of leaseholders. For those holding 

leases for development, an increase in attractiveness would 

produce little or no change, since they were already com­

mitted to development. For those interested in speculation, 

an increase in attractiveness would lead them to sell their 

geothermal rights. For those int~rested in protecting their 

competitive position, however, an increase in the attractive-

ness of geothermal power might lead them to start develop­

ment more quickly than they would otherwise. 

Evidence from leases signed by private, state, and 

federal landowners who have leased the geothermal rights to 

their land indicate varying combinations of three primary 

motives: (1) to gain immediate financial return, as shown 

by the use of cash bonuses; (2) to minimize environmental 

damage, as shown b~, the ~laborate environmental reporting 
10 processes required by both the federal and state governments; 

and (3) to have a guaranteed or steady flow of cash. Some 

lessors have shown very little evidence of a commitment to 

rapid development of the resource , since they set a low 



level of rental charqes and fail to include penalties for 
~ -

lack of development. This is a prudent policy for land-

owners who want a steady flow of cash over the life of the 

leaae. A requirement for rapid development could terminate 

the rent if the leaae proved to be of no further value to 

the developer. . : 

The interest of some landowners in rapid development 

may be increasinq, however. A few recent private leases 

have included time p~riods over which development must 

occur, and both the state and the federal government are 

discussing methods by which they can force development on 

their leased lands. 

All three types of landowners--private, state, and 

federal--want to get the maximum value from the land they 

have to lease. But as noted , they have different incentives 

to sat lease rentals and performance standards . They also 

have different incentives to wait for an increase in either 

the general value of geothermal lands or the specific value 

of their parcel of land. However, the teaeral governm~nt 

doea face political pressure to leaae land quickly. Since 

gee :1ermal development at present has a long and uncer·tain 

path from the obtaining of the lease t o t he revenue-

producing stage of geothermal electri city production, the 

landowner has strong incentive to foc us on the cash bonus or 



rental fee at the beginning of the lease, at the expense of 

considering royalties that might occur later. Lessees, on 

the other hand, are in a business that has relatively high 

Consequently, they would prefer not to pay large 

11
amounts O·f money fo.: leases that they may not be able to 

I 

' develop or sell for a long time. 

3.~ Interactions with Governments 

3.4.l Federal 

The federal government became involved in the process 

of leasing because of its position as the owner of land with 

geothermal resources. BLM issues both competitive and 

noncompetitive leases. Noncompetitive leases are issued for 

land not in a federal KGRA, 11 and for which no cne else has 

applied within the same filing period. An Environmental 

Analysis Report (EAR) is required before BLM can issue the 

lease; in some cases an EIS might be required. 12 If the 

land is managed by an agency other than BLM, that agency 

must al&o give permission. A range of renta before pro­

duction and ~ range of royalties after production begins are 

set by the Geothermal Steam Act of 1970. 13 
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competitive bid, using the cash bonus form of bidding. 

has the legal authority to use other types of bidding, 

probably ·will not use them. becau.se USGS and BLM perceive 

that bidding baaed on something other than a cash bonus 

delay the return to the government and will involve too 

administrative burden. 

Before a piece of land is offered for competitive bid, 

the managing agency prepares an EAR w~th the help of the 

USGS. An EIS could be required in some cases. In addition, 

USGS performs a preliminary asseaament of the potential of 

the land for the purpose of setting minimum bi ds. (Because 

the statute says, "The Secretary (of the Interior] shall 

lease such lands" rather than "The Secretary may," several 

participants have questioned BLM 's power to set a minimum 

bid . One of these participants is Shell Oil, which is 

fighting the issue through the administrative appeal process.) 14 

Leases on land3 contro lled by federal agencies other 

than BLM have not been gran.ted as rapidl y as some in tile 

industry might desire. At least part of the problem stems 

from the multiple, aud potentially conflicting, mandates 

under which auch agenc ies aa the Foreet Service must operate. 

In the case of reviewing applic~tions for geothermal leasea, 

the Forest Service must operate on the aaaumption that once 

a lease ia granted , i t will be developed to f ull capaciey . 

Thus, before any le ~ se i s granted, the ForeEt Service, with 



.~ 

involve minimal disruption ~f surface resource~. 
' I 

to grant a .lease must tjlus be based on a detailed environ­

mental analysis and a consideration of any special 

that may be required.· 

Forest Service personnel have noted that an environ­

mental assessment is expensive and time-consuming and must 

be coordinated with the other Forest Service obligations. 

It has also been noted that the agency has a small staff 

qualified to evaluate bids that are made. 15 

It has been suggested that agencies such as the Forest 

Service worry that once they grant a lease, they will lose 

control of the development process. If they were given some 

assurance of continued control, permission might come much 

faster. Since the Forest service controls roughly one-half 

of the land for which noncompetitive applications have been 

filed, working out an acceptable resolution of these con-

cerns may accelerate this part of the federal leasing process. 16 

3.4.2 State Lands17 

The state of California owns a substantial amount of 

land with good geothermal potential. Prospecting permits 

are issued on a first-come, first-served basis on lands that 

have not been classified by SLC as being within a state KGRA 
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(for state KGRA the area must contain 

least one commercial geothermal well). This permit gives 

the developer the exclusive right to explore for geothermal 

reso~rces for a period of three years, with the possibility 

of an extension for two years. No additional permits are 

required to conduct geophysical and geochemical surveys. 
,, 

' A permit may be converted into a noncompetitive lease either 

upon discovery of a resource or earlier.. 

If the land under permit subsequently is classified as 

being in a KGRA, the developer is entitled to a noncompetitive 

lease. Any state land not under perm _c but classified as 

KGRA land must be leased by competitive public bid . Bidding 

is on the basis of a cash bonus, net p~ofita, or other 

single biddable factor. SLC plans to hold the first such 

auction in 1976, with the bid factor being the percentaqe of 

net profits the leaseholder will pay to the state. In any 

case, the leaseholder will have to pay, in addition to the 

bid factor, rent of $1 per acre, a minimum royalty of $2 per 

acre after discovery of co~?~cial steam, and a 10 percent 

royalty once production beqina. 

In contrast to the position of the federal lessors (BLM 

and USGS), SLC feels that it can handle the burden of admin-

istering a net profits bidding scheme. Since it must assemble 



accounting 
I ' I I 

additionar burden compu:te 

of computing net profits is not great enough to outweigh the 
I I ' .. ,. .. 

, 

advantanes of this method of biddinn. Amonn other advantanes, 
'::I '· • • '::I '::I ~ ' '::I 

SLC ci tea the· fact ' that the sniall indepe,ndent developer 
' • • 11 l ~') 

without substantial ca•h ,reserve for the ' larg~ "up fropt" 
. ' 

cash bonus would be' encouraged to enter into the competition 
' ' 

for le~sing of state-owned lands. 

Whether the state grants a prospecting permit, signs a 

ler.Lse, or holds r.:ompeti ti ve bidding, it must prG·pare an EIR. 

Preparing these reports has not cost a great deal of money 

($9 ,, 000 has been the highest cost), but collecting the 

necessary data can take several mor. ths. Since there is 

l1C:,1:1llu• :l n::irlt-lnrr nr ;innlir::ii- innc: rnr nrnC:nprf-;nrr nPrmi'f-c: . 
------~ - ---··--:i -·- -c•--------·- --- t:'---·-----·:;J 1.- --···---1 
the time required for processing previous applications adds 

to the wait. In addition, the SLC staff has numerous 

functions to perform other than preparing environmental 

reports f 0 1: prospect! ve geothermal lessees. 

Another factor slowing geothermal leasing on state 

lands is a pending proposal ~o allow SLC and the federal 

government to trade parcels of land to consolidate their 

holdings. SLC is not plunging vigorously ahead with geo­

thermal leasing until it knows the outcome of these 

negotiations. 

The state government provides an interesting contrast 

to the federal government in its treatment of leasing . 

• 
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government is the lessor, it conducts extensive discussions 

with the lessee before the lease is signed. 

are to resolve major questions abOut environmental ~impacts · 

and their management before exploratory work begins on the 

leased land. The state government, on the other hand, 

conducts many of the negotiations after the lease is signed. 
1 

Although, the Division· of Oil and Gas (DOG), plays a role 

at the state level comparable to that played at the federal 

level by USGS, SLC and COG do not act as closely i n concert 

as do BLM and USGS. The potential lessee can get his prospecting 

permit or even his lease and then begin negotiation as to 

how he will develop the land. SLC even has a separate 

procedure (discussed in Chapter 4 of this report) by which 

it gives permission for development activities once it has 

granted the lease or prospecting permit. Therefore, in 

comparing state and federal procedures, one must not be 

misled t1y the fact that the federal process seems to take so 

much longer. The federal government includes more steps in 

th''! process of signing 21 lease than does the state government. 

In certain cases~ it may take as long or longer for the 

state to accomplish all that the federal government accomplishe• 

in its leasing process. 18 

3.4.3 Loca1 19 

Local governments have not played much of a formal role 

in the leasing process although they may encourage or discourage 



leasing activity by others. Local officials do 

formal role by commenting on environmental 

for the leasing of ~t~te of fed~ral la..~d. 

C~nceivably, a county or a city could offer some 

own land for geothermal development. Lake County may have 

such land, and the &oldings of the city of Los Angeles 1n 
~ I ' J\ 

Inyo and Mono counties may be even more significant. . ~· ~ 
I! ' 

local government, however ~ has1 yet offered land for i~ase. 
~ 

Furthermore, the amount of land involved is a very small 

part of the total and thus is unlikely to exert. a major 

influence on the geothermal development process. 

3.4.4 Private Leases 

Geothermal leases can also be obtained from private 

organizations, groups , or individuals who own l and with a 

resource potential. So far, private landowners have been a 

relatively neutral influence on the geothermal development 

process. They have been willing to lease their land for 

geothermal development but have not been insistent in push­

ing for rapid development of the leased land. Recently a 

few private landholders have included performance require­

ments in their lease agreements, but this haa been the 
20 axcEotion rather than the rule. In general, private land-

holders have not put any pressure on lessees for rapid 

development . 

' • 
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Joint Development Ventures 

a developer does not obtain land direct!~ 

owner, he may obtain land from another developer 

hold• a geothermal lease. Geothermal developers who~ 'share · 
> r I• 

' ' leases in a given area have shown that they 

the atage of operating a geothermal field. The experience 

of Maqma, .Thermal, and Union Oil at The Geysers is the only 

fully commercial example of sue~ cooperation, but this 

operation has run relatively smoothly. This evidence 

suggests that the lessees can work together to operate a 

geothermal field.21 

At the leasing stage, cooperation between geothermal 

developers could take two forms : (1) small developers could 

lease and explore fields and then turn them over to large 

developers for the rest of the development process: and 

(2) small developers could undertake the exploratory work on 

fields where the large developers already hold leases. So 

far, however, neither possibi lity has been widely used, so 

that the feaaibility of future cooperation at thia stage is 

still uncertain. 

Perhaps one of the main reasons for lack of interest in 

cooperative ventures is that the strongest incentives are 

still to go it alone. One possibility that has yet to occur, 

but may if the market in geothermal resources gets stronger, 

is that a small developer who proves up a field might sell 



proauction .: .. 
! company may have· no i~ce~tive ' to \inqert~ke cooperatiye ··. 

• ·~ ..., l I' t I , , . , 
\'t(. •' . " • J , 

• JL-. • I _, ;' \' I ;- 'I• ~ 1 

. v~intui~s .-a±1'ce its best position ndqht 

' rather . than .hold ·the lease~ 
\ 

r. ..., ~ ~ 

I However, a more important neqative 
. \. 

'1 ' n 
ventures is that. the operators' fees are qenerally 6 to 

percent of the total cash flow for the project. This 

feature provides a powerful incentive to be the operator in 

any joint venture . It is unlikely that any company, larqe 

or small, would enter into the secondary partner's role if 

it had other options . 22 

An additional problem has been that larqe companies 

with geothermal leases they are not developinq have shown no 

great willinqness to cooperate with small developers. In a 

few cases, a larqe lessee has allowed a small develope: to 

beqin exploration work on the lessee's land, but the arrange­

ment ha• not been particularly favorable to the small 

developer. In one case, the large lessee allowed the small 

developer to proceed on one of the lessee ' s pieces of land 

but proceeded to : ease all the land near the small developer's 

own leaae in another state. 23 

An of ten-discussed partnership· arrangement for a small 

geothermal company is a joint venture with a utility or 

private industrial corporation. Both publicly and 

.. 

; 
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~ ( ' f ' I ',11 ~ ,J { ' ~ ' ' I ( l 

a rieed for \ larqe amounts 9f .. · elec~~i~i t~, .. '1ave b!qun ~d lease 

land~ with 1the -sta tad obj·ec:ti ve- of geE'tir~ting power. for ·their 
\ • 1,,i ' I ..,1 r;..tr"' £·1 I. •' • 1: 

' : own use . 24 : su~h lessee~ · tend to li~ve ·a. cci~fment -~d in ."'>' · 
( • :n: I f 

,... , ~ • • ' ,· l~ j ~ J .. 

ability to follow through the~· entire process of 
' I - 1 . \; r 

· d•vel~pment ; tba t may be lacking·· in;; a geotliemaJ. 
·' .. . . . 

who does not produce power, particularly ~ne · involved in 
I . ~ I , I «' :r.i 

' . .~ 

other activit~ea such as petroleum development. Among 

private utilities, SCE's Mono Power .s'ubsidiary and SDG&E's 

New Albion Resources Company are both leasing land and 

working with developers at the leasinq staqe. PJDOnq public 

utilitias and industrial users, the city of Burbank, Dow 

Chemi,;al, arid .AMAX have all formed partnerships with developers: 
ii 

these I' p•rt.nerships start workinq together at the leasi_nq 
ii 

staqe/ and continue to work toqether through several stages 

of development. 25 

3.6 Public Involvement 

In general, local residents and other private citizens 

interested in controlling the proce•• of geothemal develop­

ment do not become involved at the leasing stage but rather 

in the environmental reviews and public hearings required 

!or exploration and subsequent steps. The environmental 

reporting procedures built into both the federal and the 



• 7 

a~.' le'aat: one case,/ where_;' the potentia1:'1essee was the state, 
J iii~· ' ('~ .-• ;() ~ ~: J 

1 

o(''l I 

1 

I 

the pubiic ha~ intervened : to st:op , th.e
1 
~l~asinq ~.26 . "~ . 

' 4;• I • • (; ... ' r ~ 

Tpe lack of public involvement 11is ·a.pt ito change, h<?w-
. . .1 

ever. At least some of the intervenors have a commitment 

land use planning that argues for intervention in the 

leasing stage. In addition, the California Department of 

Fish and Game has indicated that it will oppose g~othermal 

development in one area, Pieta Creek near Cl P.ar Lake, as 

being incompatible with protection of fish and wildlife 
,,., __ ---

resources.- · This agency, and perhaps others, may reach 

similar conclusions about other areas. Thus, although few 

oppose geothermal development per !!. (as they might oppose 

nuclear development), they do feel that protection of cer­

tain areas requires either prohibition of geothermal (and 

other) development or very stringent controls. Therefore, 

even though backlogs created by the newness of the leasing 

process are beginning to disappear, new delays may arise 

from active intervention and opposition by groups and 
28 individuals concerned with land use questions. 

• 

• 
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Nonprocedural Problems 

The lack of outside intervention in specific leasinq 
~Q 

decisions does not moan that the qeneral qeothermal leasinq 

process has been free of controversy. The process has been 

· Subject ~o sharp ·attacks from different, ~ften contradictory 
I 

directions. On the one hand, the st~te and federal qovern-

ments have felt a qeneral pressure to increase the rate at 

which qovernment land is leased for qeothermal development. 

Some advocates see qeothermal deve!opment as a relatively 

clean enerqy source that will contribut~ to both energy and 

environmental qoals. On the other hand, soMe opponents are 

worried about the environmental implications of such energy 

development, the exploitation of public resources for 

private qain, and the monopolization of a new energy source 

by petroleum companies and a few larqe corporations. 

The response to these pressures has produced a federal 

scheme that uses competitive leasing with cash bonuses to 

ensure that the public qe t s the return it deserves. The 

system also uses short-tert11 leases and small acreaqe limita­

tions to ensure that no organization or group of orqaniza­

tions monopolizea the resource . 29 The state scheme differs 

sliqhtly in specific techniques but has responded to these 

pressures in similar ways. 

Perhaps not too surpriai~qly, both the federal and the 

state schemes face proposals for major changes. Some of the 



complaints 

Publi c .resources for public use--some people 

a portion of ~.he resources on public land2' set 
\\ 

aside j~or development by publicly owned utilities 

or publ ic agencies. They find an analogy in ~e 
.I 

! 

set-as:i:de provisions governing the power from many 
I r .< ~' LT . 

large ~;\ydroelectric dams (e.g. , · Bonneville 

Admini!::tra tion) • 

2 . An opening for the little guy--aome people want a 

change in the lease and cash bonl ~ system so that 

small d·evelopers can get involved. They 

stress t!ither a bidding system that would allow 

delayed payment , such as r oyalty bi dding or net 

profits bidding, or greater use of the noncom­

peti ti v1:1 method of leasing, perhaps even with a 

noncompt:ititive area set aside specifically for 

small dthveloper:J . 

J. Greater incentives for serious development--some 

people want the acreage limits raised and the 

lease terms lengthened so that large corporations 

can invest major amounts of resources i n geo-

thermal development. These people argue that no 

one will invest large sums of private money until 

• 
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• 

the developer he is backing has control of 
., 

enough of the resource for long enough to make 

investment·" relatively secure. Furthermore, 
.. . ,, 

industry· spokesmen point out that th~ major 

firms are the only ones with 1 ·~ldequate 
', 

., (' resourcea to bear the risJr ::1' of developing., and 
. •' "'" ' . . 

~tilizin9 geothermal resources. 

Of course, a tte111pts to make 'the gel") thermal leasing 

proi:ess serve these C>bj ecti ves will add to the time and 

money necessary to crank through the process • 

3.8 Proposals Made by Various Participants in the Process 

3.8.l Federal Leasing Program 

• Increase staff of USGS, BLM, and the Forest 
I 

Service to process lease applications faster. 

• Increa5e staff of USGS and BLM t o enable them to 

hold competitive lease sales at a faster rate. 

• Raiae the acreage limit on lease hol dings, perhaps 

to the level of oil and gas limits (240,000 acres). 

• Remove the provision that a llows renegotiation of 

lease terms •every 10 years. 



I •1' • ' ' • ,,.'",. ',..... l • • 

KG~ and thus · req~ires a competitive le~s3 sale. 
; . 

,:, f 

I 

.Pro~e~s 
~ ~, ~ ·" . 
not ,,:by de~larinq th~ 

. ' ~ . / •. r.· ....i. ' ·. 
' ' • • !; ~: •. 

the Fore~t Servica\J some continuing. ,cqntrol 

over geothermal ope.rations : on' Forest Service 

Require BLM to accept the hiqhest bid at a com-
' 

peti t:i.ve lease sale;. 

• Remove the unilateral federal authority to close 

down operations on federal land. 

• Create tax incentives and award discovery bonuses. 

3.8.2 State 

• Set a required timetable for development on state 

lands. 

• Aboli•h eacalatinq rent• and royalt.ies for delayed 

development. 

• Re.quire developers to make public any data on 

areas they decide not to develop. 

• Create tax incentives and award discovery bonuses. 

• 
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Private 

Obtain an authoritative court declaration 

determine ownership of geo·t:hermal resources 

lands subject to a minerals reservation (it 

take a separate declaration for each type 

minerals reservation). 

• Consider the holding of a geothermal lease 

geothermal development beyond ~n established 

period of time as prima f acie evidence of an 

intent to monopolize under the antitrust statutes. 

3.8.4 Other 

• Require that some portion of public lands with 

geothermal resources (both federal and state) be 

set aside for public use, either by publicly owned 

utilities or by federal and state government 

agencies. 
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CHAPTER 4 

Exploration of leasehoids for geothermal resources 

involves conducting a series of geotechnical survey proce­

dures, including the drilling of temperature test holes and 

ultimately the drilling of two or three full-size wells. 

Developers normally can perform survey work short of drill­

ing without permits or related environmental reports. 

However, in order to drill a full-size well on nonfederal 

lands, California counties require that the developer obtain 
, 

a conditional-use permit from the county.~ For the sake of 

maintaining good relations with local governments, developers 

may find it necessary to obtain use permits for drilling on 

federal lands as well; this is especially important for 

those developers who are interested in nonfederal lands in 

the same jurisdiction. All use permits must be based upon 

adequate EIRs. The problems involved in obtaining these and 

other permits have been the target of a good deal of criticism 

and the source of a number of delays in the development 

process. 

Many of the delays at the county level, both in envi·· 

ronmental reporting and in the issuing of permits, could be 

77 



corrected throuqh institutional learninq on the part of 

private developers and the public officials involved. 

problems, therefore, will probably not require any ma)or 
I 

overhauls in the system isuch learninq has already occurred 

in the counties where qeothermal development has proceeded 

on a larqe scale. 2 

It may be possible to accelerate this institution~! 

learninq process in counties where little qeothermal devel­

opment activity has taken place. The experiences of county 

officials in Lake, Sonoma, and Imperial counties could be 

particularly valuable for their counterparts in other areas 

of Californ; a that will have to face the same permitting and 

evaluation work in the coming years. Similarly, t he envi­

ronmental reports produced by consultinq firms that have 

become adept at generating these documents should serve as 

models for consulting firms that may be producing such 

reports in other parts of the state. 

The source of delay that will be more difficult to 

reduce is that caused by public hearings. Because the 

permits required for the exploration phase of development 

provide the first major chance for counties, their local 

residents, and private intervenors to exert influence over 

geothermal development, any strong local opposition to 

development that is going to appear will probably do so 

first at this stage. 

• 
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.. ' . . 
varied tremendously across 1the state. The 

,. . 
been about twcf years in one case on prf~ate : land in Lake , ) . 

' • ' t 

County, ~bile the · 'nlinimun1 time has been eight weeks 

in Imperial County. 3 However, · the permitting process is 
\. . 

' becoming routinized, 
I 

time currently can 

three months in some 

4.2 Objectives 

The objectives of the developers at this stage of the 

process are to rr.'inimize the time and money involved in 

demonstratin11 an exploitable resource on their leaseholds . 

Time is requi red for processinq permits, gathering environmental 

data, prepal'i ng a site for drilling, actually drilling a 

hole, and letting the resultant wells flow. Cost factors 

include the expense of the environmental report, bonds and 

fees required for governmental pormits, mitigation technologies 

that the gover.nments impose as a condition for obtaining 

those permits, the amount of restoration developers must 

undertake, and the coat of the drilling and associated 

activity . 

Although governmental regulators are generally not 

opposed to devolopment, they have several objectives in 

regulating the process: (1) they want to protect the envi­

ronment of their area; (2 ) they may want to utilize the 

permit-granting process for ~nds such as the collection of 



ones, ,that .~ght be open· to. 'the 

-~e~ may~want to giye lo~l residents and others ~...,._­

be heard in the permit-granti~g process; <,4> they 

-may ,want ·to,• control the pace of c;levelopment in thetr juris-

diction; a~d (5) they want to achieve, a po~itically ' accept-
" . 
resolution between pro- and antidevelopment forces. 

Private intervenors in the process differ "ln .their 

feelings .t~ard geothermal development, but all seem to 

its environmental impacts minimized. Some may oppose any 

development, including geothermal development, in a given 

area; for these, the permit-granting process often provides 

the first opportunity to voice that opposition. 

~.3 Signifi cant Problems 

There are several problems that must be confronted by 

both the developer and the county officials in obtaining 

drilling permits. A general ona is that the process usually 
. 

begins before the developer or anyone else has a good idea 

of what will be found or where. Developers find that pre­

dicting the location of more than one or two exploratory 

wells i s v~r.y difficult . hs a result of this uncertainty, 

it is difficult to project the environmental impacts of 

development of the lease. Of course, an EIR can analyze the 

impacts of the first two wells and associated exploration 

activities, but intervenors and government officials involved 

• 
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the process often demand analysis of the 

field development (including the impacts of developlnq a 

production field). This d$rnand ~or projections of .the 

impact of a fully developed 

as an addition to his costs and risks, and one that is 

unjustified because of the uncertainty of the actual shape 

of the dE ~lopment at that time. 

Environmental Effects 

At The Geysers, the drilling of geothermal wells has 

encountered local opposition because of a number of environ-

mental effects related to both technical and social prob­

lems. First, the Geysers area is in the Mayacamas Mountains, 

which are characterized by sharp ridges and steep valleys. 

Because these mountains are tectonically active, drilling is 

technically challenging. Drillers have encountered a number 

of erosion problems, and geological conditions have contrib­

uted to well blowouts. Second, because of the sharp ridges 

and steep valleys, parts of the area have considerable 

natural beauty and have attracted people seeking to use the 

region for recreation or to reside in aeveral small com­

munities nearby. Although the area is not denaely popu-

lated, its combination of small recreatlon- and retiremen~-

oriented communities and proximity to the San Francisco Bay 

area has led to a conflict between these different uses for 

the region. Given the more than 15-year history of active 

development at The Geysers and the existence of something on 



of 150 producinq wells, it not 

qeothermal development has acquired its set of critics. 

Because. the characteristi cs of both th~ terrain and 

particular geothermal resource being developed affect the 

environmental impact of geothermal development, the situ­

at The Geysers cannot be casually extrapolated to 

areas. Neverthele•s, acme generalizations do appear 

to be valid. The following discussion of specific environ-

mental effects encountered at The Geysers suggests those 

impacts that might be experienced generally. 5 

Noise. While the drilling rig itself is a fairly noisy 

piece of equipment, the major concern is the noise of steam 

beinq ejected from the well after a producinq zone has been 

• 

penetrated. Formerly, the steam was freely vented throuqh a ~ 

"blooie line," bleeding steam off at the wellhead. Pifty 

feet away, the noise could reach 120 dB(A). Now cyclonic 

mufflers, which reduce the noise to 80-90 dB(A) at 50 feet, 

are used. Still, this level is sufficiently annoyinq to 

local residents so that county use permits commonly stipu­

late that wells be shut in as soon as possible after com-

pletion. 

Odor. The steam at The Geysers averages about lOO ppm 

hydrogen sulfide. 6 The "rotten egg" smell of this gas can 

be detected by the human nose in exceptionally small con­

centrations, and the gas itself is toxic. Ourinq drilling, 

standby venting, and well clean-out, hydrogen sulfide is 
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' 
steapi zone is penetrated· unt;1 the well is 

" • t I ' ' I 

,,- power .plant steam supply system. Althoug~ geothermal 

1 °deveiopment has · contributed to thea~ elJlissions, the.re 
. ' ' 

always been natural hydrogen sulf~de · emissions in .the 
r ~ 1 J ' 
\, 

In addition to the constant nuisance of · the ·odor ;. thfji;s · 
. ~" 

hydroge~ sulfide oxidized in the . atmosphere creates other 

problems, such ' as the presenc~ of sulfate particulates in 

the air and sulfur dioxide damage to plants. Generally, the 

terrain creates turbulent air flows that encourage mixin~ of 
-' 

any hydrogen sulfide emissions with a large volume of air, 

an action that disperses the pollutant. Unfortunately, on 

calm days the sulfide tends to stay confined in ground-

hugging air masses in the narrow valleys. If the circula­

tion pattern is unfavorable, these air masses may concentrate 

in populated areas, giving rise to local complaints. 

Erosion and landslides. Both roads and well pads must 

be graded in the steep terrain of The Geysers. Because of 

prior practices not requiring good compaction, adequate 

ditching for runoff, or careful placement, there have been 

instances of serious erosion and even landslides as a result 

of drilling-related activities. The finer material made its 

way into local water courses, potentially affecting spawning 

beds and creating siltation problems. 



practices a.re ao longer 

geologists are currently required to prepare 

plans to prevent such occurrences. 

Sump failures. A sump is constructed adjacent to 

itself to contain drilling mud and brines from the 
~ 

.~ In the past, problems sometimes occurred with sumps built 

steep hillsides; when these sumps failed, their contents 
' . 

' . 
into creeks and streams or percolated into ;ground-

water. However, because of more stringent specifications 
' county use permits and permits from the Regional Water Quality 

Control Board (RWOCB), there has not been a sump failure for 

some time. 

It should also be noted that the Geysers area is the 

$ite of a number of abandoned mercury mines. Sump failures 

or water contamination incidents from these operations have 

been erroneously attributed in the past to well operations 

at The Geysers. 

Blowouts. On rare occas:Lons, due to ground movement, 

surface instability, or a complex of factors, wells have 

blown out at The Geysers. In April 1975, Union's well 

GDC 65-28 near the Little Geyuers was being vented and 

discharged a light blue-green serpentine material which 

killed vegetation in a 0.14 square kilometer area around the 

well. 

Since there has been little experience with drilling 

activities in other geothermal resource areas, it is diffi-

cult to predict the sort of envirorunencal problems that 

could constrain well operation11. Just as there are some 

• 

• 



resource a~~!lS 
. -. ~ . ~ 

W~·th drilli~g. " Th~s~ may ·pecom~ ,~e:: focus «?f major . debate~ , 
- . ., '> 

before• the, agencies whose \ permission is needed' to begin, ,well \:l,t<'":l··~~ .. ~!l_L 
• ;r, r • } • , 

• t ~ • ' 

· d.r ·illing; as ha~ happened ·at 
I • • t 

impacts· that could occur are .. . 

,, I 

In -the ' more ·CO!D!IDOn, .hot brine r.es~urce 

areas in Cal ifornia, a considerable volume of fluids may be 
I . 

produced dui:ing the testing and drilling of wells. 

disposed of properly, these wastes could cause significant 
•I 

problems if ,they ended up in groundwater or surface streams, 

because some1 of the brines contain toxic materials (fluoride 

and arsenic). In the Imperial Valley, brines have been 

e j ec ted ·t.o ponds, normally for temporary- storage . Although. 

the ponds must have impervious linings, this raises the 

question of groundwater contamination. More recently, 

fluids have :been ejected to removable tanks and trucked to 

Class I or I '.r disposal sites for permanent disposition. 

Transporting 1waate fluids out may involve considerabl~ 

expense, thu21 increasing the incentive to reinject the 

waste. 7 

Air qual~. Many geothermal resource areas are in 

regions of relatively pristine air . Any degradation of air 

quality may be resented by the public; furthermore, it may 

be prohibited by law. Pollutants could come from the 



' , 

rig, , and tlle 

'. ·. co9ld ·create problems·. , 
'I. • ~ JJ 

There· '.~~ spe,curlation tnat, as geothermal 
.. ' \. »f,' ._ ... , ' Ji 1:'. ~ !· ' 

\ • ' ' f ' 'I 
, . - '" " I; . I ~ ' I . 

fluids are withdrawn, the sµrface may settle. In most areas 
\ J,' )... \ ·"' • 

· · · . this pheno-non presents few pJobler:ts. : 'eowever, in the u ' -
~ ' lf I ' 

Imperial Valley there is an extensive gravity-fed irrigation 

and waste water collection system serving the large agri­

cul turaJ\ industry of the valJ:ey. This system could be 

disrupted by even minor changes in relative elevation. 

Wildlife habitat destruction. Certain geoth~~l 

areas, especially in remote locations, are within or adja­

cent to important grazing,. nesting, or migration at:eas for 

wildlife . The magnitude of disruptions at existing sites 

has been minor, but potential d.est'ruction of even a small 

fraction of these wildlife habitats may result in strenuous 

opposition. 8 

Noise. Even in a hot water resource, some noise from 

ejection of flashed steam will be created. In moat cases 

few people will be di1turbed. 

Conflicts with other uses. Often geothermal resources 

are found in areas already conunitted to other uses. In some 

cases geothermal op•!ra tions are compatible with the original 

uses : in other cases, they are not. Some concern has been 

• 

" 
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off icials i~ in 

thermal d~velopment within have been the . 
subject of concern. 1.1 

For most of the impacts 
., 

" men tior:ied, some sort of mi ti-

gation technique to eliminate the o l.,jections raised either 
' 

exists now or could be developed. 1:(£ significant resistance 

to drilling due to adverse environmmntal impact can be 

foreseen, the benefits of timely efj:1orts to devise accept­

able mitigation strategies are acco1:'dingly increased. 

4. 3. 2 Data Collection and Anal:ysis 

Another problem of the permi t-g·ranting process is the 

time required for collecting and ana.lyzing data about the 

factors discussed above. In some aJ:"eas, previous applica-

tions for geothermal drilling permi t .s were apparently the 
I 

first activities to require formal e.nvironmental reporting 

under CEQA. These first reports nec1!ssarily required 

substantial data gathering. Similar situations could arise 

in cases where geothermal exploration is the first important 

development activity, creating a need for generation of new 



'\f 
,.,., I t • • f 

Collec~ing .,,theae. data takes a _,significant amount of .time~ 
• ..• • y,... • , ·~ ' • .. . ' 'l ' 

. b ~t • r ~ , • ~ 
~· I • . .. , .. • 

Once they have been collected, ,, however, both the environ-
- ,. .... f :· i· 

) ,I .. 'i /\ I , , , ,_.; 

men~al · cons~ltants ~nd the pe~t~g~an~inq ,authority can use· 

them for a variety of purposes.~ The unfortunate problem 
. 

for geothermal development has been that a few geothermal 

developers have had to pay the time · and money costs of 

gathering background data that the county will then be able . ' 

to use in analyzing all development, both geothermal and 

nongeothermal. In a sense, therefore, the costs of early 

geothermal EIRs have subsidized some subsequent EIRs or .made 

them less costly. 

The fact that geothermal wells were the first activi­

ties in the area to have to undergo the environmental 

reporting process has also meant that developers, regulators, 

and intervenors were all very new to the CEQA process. This 

is particularly true for apecific environmental effects 

~elated to geothermal development. Therefore, each had 1to 

spend a significant amount of time learning what was required 

and how to respond to the requirements. Many developers 
' 

prepared EIRs that regulatory actors le. ter ·found unaccep·t­

able. When this occurred, a new, expanded EIR had to be 

• 

•rl 
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' 
~rial-and-error 

consuming, it was the way in which environmental 

developers, and regulatory agencies learned what was 

Federal 
I • 

The f ederai government involved 
I 

granting process· when the ,developer wishes to drill on 

federal land. USGS must approve the developer's general 

plan, and BLM and USGS must supervise the actual drilling 

and associated activities • 

BLM has a dual role. As issuer of leases it is con-

cerned with all federal land and rights subject to the 

Geothermal Act. As land manager it is concerned only with 

the so-called National Resource lands. ~he Forest Service 

has a parallel management role on the National Forest System 

lands, i.e., determ.i.ning whether to lease and, if so, under 

what conditions. After leasing, the Forest Service con-

tinues its managerial responsibility in review and approval 

of operating plans in cooperation with USGS and acts as 

the primary observer to assure compliance with this agency. 

USGS has the ultimate authority for enforcement . 

Once a lease is issued, and prior to the conunencement 

of operations on the lease, a plan of operation must be 

submitted to USGS for approval. This plan is evaluated 

for environmental impact by means of an Environmental 



. I ' 

operations • . The ti~e 
1 J '~ 

' 

involved ini preparation of an EA is one to three month's. . ~ . . 

From this ·an"a lysis" a decision· is made, a.s to whether or . not 
II ' .. · ' 

. lt f ' ' .. ~ 

:the proposed oper'a~ions would,. be a major acti on affecting 
:-:-, ./ I 

environment. If· the decls;ion is positive,- an EIS' must 
?- I I ' •• 

prepared1 if ne'gative, .. the plan of operation 

the.1.1~~ niAnactement aq~ncy ... 

Special lease stipulations can be added to leases prior 
.. , 

to issuance as a r~sult of an EAR, and special conditions 

governing operations can be added to the approval of a plan 

of operations as a r~sult of an EA. 10 

In some states, USGS and BLM will approve such activi-

ties on the basis of a rather short, informal environmental 

report called an Environmental Assessment. In California, 

the state government has asked that the federal government 

use a full EIS and BLM has agreed. Although federal lessees 

have been advised that local conditional-use permits are not 

required for drilling on federal lands, most drillers also 

apply for and obtain local conditional-use permits. However, 

Burmah Oil in Lake County has refused to do so, and Magma 

Company in Imperial County has done so only under protest . 

USGS maintains that in general it applies the same standards 

as would the state DOG and the local government, but some of 

the local governments dispute this. These local governments 

argue that developers are required to undertake fewer mitigation 

and restoration activities when drilling on feder al land. 

• 

·• 

-

• • 



4.4.2 State 
' I The state gets involved in the p~rmit-granting 

•' 

in a number of way~. If the ·state owns the l~nd on which 

e~loration activities are to take place, SLC ' m~at gtv~ its· 

permission for those activities to take place. The prospect~ 
' . 

inq or lease (b'oth give permiasio~ for i~itial a~tivity, 
, I ;lJ 

but full-scale..well drilling requires a . separate approval on 

a well-by-well basis, as is the case with the federal qovern­

ment. Any driller on nonfede~al land must get a permit for 

his drilling activities from DOG. Since the process of 

drilling and testing the wells involves discharges into the 

atmosphere and other discharges that may enter the water 

system, the developer must get permits both to construct and 

to operate from the local APCD and a disch~r;e perm.it from 

RWOCB. The state is also involved in the environmental 

reporting process, because the environmental report prepared 

for any lead agency must be sent to the State Clearinghouse 

for circulation to all state agencies that may have an 

interest in that activity. 

4.4.3 Local 

The lead agency for the permit-9rantin9 process is 

usually the local planning commission. In some cases, 



I 

the· Coµnty 'board of supervisors • 
• J.. 

planning cormnission .had grantea a . \ . . 
1( \ f \ e" 

petmi t to Union · Oil, so 'tlie lead agency for Union . ' , ' . 
' . 

pe~i~s becanie• the local APCD. 
' 

The local .P.lanning colllllli:ssion because 

area in California is currently zoned to allow geo~ermal 

drilling. Therefore sucll activity requires a variance in 

the form of a conditional-use permit. To drill anywhere in 

the state, the developer needs a permit that specifies the 

conditions he must meet in order to drill in a given zone. 

In contrast, petroleum drilling is of ten an allowable use in 

certain areas of the state; as an allowable use, it receives 

a categorical exemption from the environmental reporting 

requirements of CEQA. In areas where it is not an allowable 

use, petroleum drilling may still receive a negative declara­

tion. That is, procedures for petroleum drilling are so 

well known and are felt to exert such minor impacts when 

operated properly that the lead agency is willing to declare 

that the envirorunental impacts are not significant enough to 

warrant a full-•cale e·nvironmental impact •tudy. 11 So far, 

only Lake County ha• been willing to ma.ke the same kind of 

declaration about geothermal drilling, and that only recently. 

Several other counties are considering such a process. 

., 

• 



Interactions with Nongovernmental Participants 

This chapter has already pointed out that the permit­

granting process provides the first opportunity for local 

residents and other private intervenors to become involved 

in the geothermal development proceaa. They are ofte~ 

outside the leasing process but are almost always able to 

participate in tlie~ procedures 

These intervenors are divided into two groups: those who 

are against any geothermal development in a given area: and 

those who want mitigation of, or financial compensation for, 

the impacts of such development. 

In responding to the pressures exerted by these groups, 

local regulators are often led to broad interpretation of 

fact, many local regulators feel that developers have a 

chance to reduce their political problems if they develop 

better procedures for mitigating noise, odor, and surface 

impacts. The same regulators often believe that developers 

do not share these interests. Accordingly, requlators look 

to the environmental documents, hearings, and their own 

investigation• to learn about mitigation technologies. They 

then insist that the developer& either adopt such tech­

nologies or justify not doing ao. 

Environmental consultants are another group involved at 

this stage. Since the geothermal development process has 

required environmental reports, several consulting firms 



. . 
were hired by developers 

local regulators were dissatisfied with the .resultS 
,. 

respoMible for · EIR certifi.cation under . CEQA, they · 
\ "'' • ' t• 

' ! I l'1 

started choosing the consulting .. firms ~emselves, . altho~gh 
- • ' ., ~ \ 4 

the developer• continued. to pay the bills. Local requlators · ~, 

found the conaultants . they choae ~ere much •more sati afactory 

for their p~ses. The group .of consultants these local;i 

regulators use i s small enough, and has been used often 

enough, so that they are beginning to develop a background 

of data and knowledge in this area. Thus, the time required 

to collect and analyze environmental data surrounding geo­

thermal dr.illing activities should eventually decrease. 

The whole perm.it-grant i ng pr ocess has become embr oil@d 

in the general politics of the counties and the formal or 

informal agreements that local regulators must work out 

between prodevelopment and antidevelopment forces. 12 

• 

• 

• 

__ .• _ 4. ... 6 Proposals Made by Various Participants in the Process* . _ --·--

4.6.l New Procedures 

• Reduce bonding requirements for wells. 

*See also other relevant proposals in the comparable 
section• of Chapters 9 and 10 ~ 

•• 



Increase tf e state and local 
'l 

operation~. 

Responses to Existinq Procedures 

Start application process earlier. 

Stockpile permits. 

• Obtain one permit for several wells. 

4.6 . 3 New Technologies 

• Use slant drilling . 

• Use new noise abatement devices. 

• Use new explorat ion t echnologies _ 

4.6.4 Supplies 

• Increase supply of drilling crews and dr illing 

rigs . 

• Increase supply of exploration expert•. 



2. 

3. 

. 
A county could establish a zoner where 
ment miqht proceed without a separate 
county has yet done so. 

'~\ 
Several observers reject this optimistic view of the 
proces•: the repo~t discusses the i••ue in more detail 
in Chapter 9. 

Discussion with staff from several Lake County 

4. Compiled for permit data from various counties. See 
the chart of permit times in Chapter 9. 

5. All of the material for the followinq section~ comes 
from environmental reports filed with Sonoma Cotmty. 

6. Other pollutants beside hydroqen sulfide are present in 
the steam, including arsenic, lead, mercury, radon, and • 
boron, but they do not present siqnificant hazards at 
this time. 

7. Accordinq to the Geothermal Enerqy Institute, Union, ~ 
Phillips ~ and Chevron have demonstrated reinjection 
technoloqy in the Imperial Valley. 

8. Some people feel that geothermal development will have 
little effect on wildlife and may actually be beneficial. 

9. Of course, much of this information may be too site­
specific or cover the wrong parameters for some uses. 

10 . Letter from Area Geothermal Supervisor, USGS . 

11. This situation may change in the future to one in which 
more formal environmental procedures are required. 

12. For a discussion of how the political economies of the 
counties and the resulting political aqr~ements affect 
th~ process of geothermal developm~nt, see Chapter 12. 

... 

\ 
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Overview /' 

~evelopment can be divided into two phases: 

the first includes leasinq, explorinq, and provinq up the 

existence of resources: the second involves developinq the 

production field, the power plant, and the transmission 

lines. In part the reason for dividinq development into 

these two phases is that the relative maqnitude of the 

leasinq and exploration work, involving capital outlays on 

the order of $1.S million to $5.0 million for a successful 

field, is less costly than buildinq a power plant, pro­

duction wells, steam pipes and related facilities (on the 

order of $30 million), although the difference in cost is 

reduced when unsuccessful exploration is accounted for. 1 

Another reason for the division is that normally a new 

party--the electr!.~i ty producer--enters the process formally, 

once the resource is proven and is the one who will make 

much of the additional invesment. Finally, the major decisions 

about the use of a geothermal resource are made between 

these two phases. To date, these decisions have been largely 

encompassed in the sales cont1·acts. 

Generalization about sales agreements is necessarily 

difficult, since the only ones that have been negotiated at 

this point are those at The Geysers. In some cases, the 

97 



in Chapter 2 . a . sinqle orqanization (e ~ q., city 
I I 

may be the· leasehoider, driller, developer, 'and power 

- - ._,.,..., · ~ °ijowever, even in the latter case a resource 

decision must be made1 such decisi~ns closely parallel 

involved in neqotiatinq a sales contract. 

In order to juatif~ commitments to qeothermal develop­

ment and other 

must be met. 

First, a utility or other operator must justify 

commitments of resources to geothermal development in terms 

of the other available investment options. The very limited 

potential for expanding hydroelectric power, high price and 

questionable supply of oil and qas, safety concerns and 

potential price increases for nuclear plants, and similar 

problems with coal, tend, on balance, to favor geothermal 

development. This is so in part because of the relative 

costs of energy from various sources. Also, power suppliers 

are presently having great difficulty in predicting the 

costs of buildinq future generating capacity, both the costs 

and availability of fuels and even electricity demand. In 

such circumstances, geothermal energy can be very attractive 

because thtl scale for ef:ficit!nt 9eother1nal plants (100-

200 MWe) allows much smaller and less expensive additions to 

capacity with somewhat more predictable operating costs ~ 2 

The other set of conditions deals with the characteristics 

of a particular getJthermal resource. For example, production 

• 

• 

\ 
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not be .. Cfrilied .. unieaa 

Likewise, a ut!1ity · company or other user will not . invest in 
- ~ ~ .. . ~· ;;;.;;-,.~., 

a power plant unless it is convinced that the plant technol-
' 

oqy is reliable, that it will provide electricity at reason-
·:v·1 I 

able coats, and that the reservoir i• botl:J aufficient and 

reliable. technoloqy for power produc~ion a t 

~e Geyaers steam field has been qenerally accepted, tech­

noloqiea for power production from other qeothermal re­

sources have not been accepted by American producers. 3 

Until such technoloqies have been demonstrated to the satis­

faction of utilities and other users, it appears that, while 

leasinq and exploration activities may proceed, utilization 

will continue to laq. With respect to such technoloqies, 

the government Ci\11 infllJ.enGe the pace of del!elcpment in 

several ways: (1) its agencies can buy geothermal resources ; 

(2) it can support activities to demonstrate the viability 

of various generating technologies; and (3) it can help 

support privately sponsored demonstration projects. 

5.2 Conaiderationa in Developing Salea/Purchaati Agreements 

5.2.1 The Seller 

By the time a geothermal field is sufficiently proven 

to allow sales negotiations to begin, the seller has in­

vested, given present experience, a minimum of $1.S ~illion 

to $2 million. 4 Consequently, he would like to negoti ate a 

sales agreement that would include an acceptable price and a 



' ' '.'./~'.~~ . 
, .. j ;~,,, ~ 

1 ;. ~~ .' . 

~uarafitee of mfniJl:l ~ . purcha~e. , 

t-!Yinq to achieve this qo~l. The firs~ is .. 
need to start a ~tifeam of revenue as soon as po~sib~~. 

While the aqre~~n r that eventually emerges as• to sales 

price can be expecbed to reflect the costs .of ' the time 

between ~evelopmenl investment and power plant operation, . I 
feel strong pressure to get things under way 
I 

as soon•• poaaib e. This pressure' is apt to be most intense ' 

for smaller selleJ s, since their costs of financinq invest-
' 

ments qenerally run higher and since they are less likely to 

be able to cope with delays. 

A second problem facing the seller is the relative 

shortage of buyers, especially in comparison with those for 

other energy sources. The Geysers, with PG&E's monopaony 

onwAt-~ IH'H~Or .:tt"!rs:u::nr.i::in+- ui +-h T!ni f"\n _ M.::at'Tn'l.::a .::aT'\n Th.o..-m:::. l :.nA .. --··--- ------ - ';J---···--· - ··---· -----··· ··-:1· .. ·-· _ ........... ..._ .... , ...... _ ...... ..... 
I 

ownership of the transmission lines out of the area is an 

extreme example; nonetheless, the limited number of users at 

a given site is apt to be a general condition. 5 Geothermal 

steam or hot water cannot be transported very far economically 

without major temperature drops. Thus, users are likely to be 

those who can site their end-use facilities (e.g., chemical 

companie1) at the electricity generation site or those with 

established transmission lines between the generation site and 

their market area. In any event, there will be only a limited 

number of possible users for any given geothermal field. 

Finally, the monopaonistic nature of the market implies 

a relatively weak bargaining position for the seller, both at 

.. 

~. 
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ppaajbility for modification or replacement. 

th• probl• for the seJ) er fa not .~ mUch th• 

th• 

contracts at Th• Geysers involve ••ve.ral 

feature• which the sellers. feel are Wifavorable. 

contract waa nac;otiatad at a time when the developer (Magma) 

vu eaqe.r tc obtain revenue. from it.a inveatment nnd the 

buyer (PGd) wa• akeptical of th• t .. aibility of producinq 

which were optimal under tho•• c:onclitions, now ue th• cauae 

of aOll8 d.faaati•faction amanq •team suppliers. Por example, 

the ataam •~liua are paid solely on th• amount of electricity 

qene.ratad, with no requir-.nt• for any minimum amount of 

productior.... Th• contract alao qiv•• PG'E first ref\19&1 

ri9bu ~ uy ateaa produced on th• contractin9 developer• 11 

i .... within a deaiqnated area. Bcwever, •• a reault of 

ope.ratinq experience, PG'E ha.s felt aafa in reducillq th• 

aize of th• contractually dedicated holdinqa in recent steam 

1 purchaae contracts. Nonetheless, this ••t ot arranqements 

may be di•couraqinq other potential buyers trom appr~achinq 

• • 



~ ' ., 
~~"·"~-· ·the steam devel oper•. · Currently, 

. ' ;··~ '. 

buyer at The G~'" ~.;era, al though NCPA bas 
~· . 

development an~ purchase ·agreement
1
w±th RPL, ' as 

// 

above, and several other organizations ·are now beginning 
' . 

negotiate with steam developers 

The Buxei: 

of geothermal energy. Bis 

intereat lies in obtaining a reliable source of energy at a 

predictable price for at least the life span of his power 

plant (25 to 35 years). Thua, one set of problems concerns 

the various kinds of uncertainties associated with qeo-
I 

thermal enerqy, such as the life of a geothermal field, the 

' reliabi!J.ty of the tec:hnolo~ needed to convert the energy 

into electricity, ...nd the (increasingly remote) possibility 

that cheaper alternatives may become available. 

A sec~nd set of problems arises over the viability of 

the power plant itself: qeothermal generating plants appear 

to have neither alternative uses nor alternative sources of 

energy, whereaa there ia at least some ability to fire 

conventional thermal power plants with coal, fuel oil, or 

natural gas and to change ~.he fuel source over the life of 

the plant. 

The size and location of qeothermal plants present some 

other problems, as well. Users, particularly very larqe 

ones, appear to be stronqly interested in developinq larqe 

facilities and may, therefore, find making qeothermal 

• 



r :fA " 
' raise the need ·for. tr.ansmission are rela- ~ · 

f1' )" ' \ r • I 1.l.\I 
• .. .. ·t• ' \! • 'Cl ~'1· t 

.. • •·• · '•J , :iWI ' t•,·c•;;,; • .,/! ,, 

tively ~re expensive· for small; po'fer sou.~ce,s ·than' for large .. 
/._'./"; ·: ... • .. ...... ,. lo. "' . ~ 

ones. The transmis~ion issue has been rais~d . as ~a prob19?1 ~ 

r1";;;.'l;f{:u)(Jfi"i~::· ... 1:"'..,, -'·atill.The 
1 Gey~ers, f.or b~yers: otjler' than' PG&E, . al~o~gh·1 PGiE has1 

I •' 

t 

• • 

discussed wheeling with NCPA and is committed to cons1aer ,~~··0~•"·~ 
., ~'t . •. . t.f •, 11 • ' ' . Ill ' 

o , I '•\~ • ~I 0 :i;, 

wheeling~arrangements on a case by case b~sfa. · I~ is apt 

'~ i . be ~n impC~rtant asue in the Imper.ta:l · Vall._~ ·for plants 

designed to serve San Diego or Los Arige~es. · Such plants . 
. 

would, by and large, have to depend upon their output's 

being carried over existing transmission lines 

planned for nongeothermal sources, since the geothermal 

output would not be likely to justify new transmission 

facilities in the near future. A major problem is likely to 

arise if the p lanned nuclear plant at Sundesert is not 

constructed and if its transmission lines are canceled. 

Finally, the geothermal buyer suffers, at least to some 

extent, from a paucity of sellers . This problem, however, 

is not so severe as that faced by the sel ler, since the 

buyer has the option of maklng investments in nongeothermal 

plants. 

5.3 Government Involvement 

5.3.l Federal 

To date, the government's role at this stage is indirect. 

This is in contrast to its role in the drilling stage discussed 



above or in the considered 

below, where the federal qovernment may take a very active ' 

role. There are no permits needed for the sale 
. . ( 

resources, unless the buyer is purchasinq power for resale 

or unless the buyer or seller happens to be a public aqency 

bound to produ.ce some form of environmental impact analysis 
I t ' ~ l 6 

connection with its contract decision. 

The federal qovernment's impact is es~entialiy 

nected with research and development activities and with 

underwritinq or reducinq investment risks. For example, the 

government has provided demonstration qrants and partici­

pated in joint ventures to demonstrate technoloqies for 

usinq low-temperature (150-300°F) or briny water: in addi­

tion, it has sponsored research projects for resource 

assessment, desalinization of water, and testinq new gen-

erating technologies. Such programs will help reduce the 

risk for generating technologies to be used outside The 

Geysers. Federal research and development aimed at im­

proving knowledge of geothermal fields can also help, by 

increasinq the certainty of the extent and duration of the 

resource in a qiven field. The federal loan program can 

also play a facilitatinq role here by makinq it less risky 

to build power plants. 

In addition to its indirect role in reducinq the risk 

of geothermal development, the federal government--for 

instance, the Bureau of Reclamation--can play a more direct 

role as either a buyer or seller of geothermal enerqy . 

• 
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. .,, 

t 

California can ·play a ro~e parallel ,,.to that . of~ 'the 
f ..M • ' ,. ' .. ' 

' t " • "' ~ederal: governme~t by pa~ticipating in research' and .. ~develop~ · 
• • ( - ",.I • • '· ' • 

ment ac~i~ities bo~ t<? impro~~ ;knowledqe ~f -~e ~x.~~nt of 
\ .. • ' <.I , , . ~ 

··...,7i:i;n.-:&i'"7 ";.,1'.. the resource al!-d to demonstrate the feasibility of various · .~. 

· generatinq technoloqiea. The state's role arises . ' . 
· powers of the CERCDC and from the CPUC's . c9ntrol 

, 7 1 .. 1"' 
vately owned utilities. CERCDC cart participate in R&D 

. f 

projects, althouqh because of limited resources not on the 

same scale as the federal government. It can also utilize 

its requlatory power to encourage (or retard) geothermal 

development. For instance, no power company in the state 

will invest in geothermal technology unless it is certain 

that the energy commission will agree that the intended 

generation capacity is needed and that there wi~l be a 

favorable siting decision near the field involved. CPUC 

also affects geothermal development via its r~gulatory 

power: firms that are not utilities are unlikely to buy 

geothermal energy beyond their own immediate needs, because 

selling excess electricity may bring them under the control 

of CPUC. 

Finally, like the federal government, state agencies 

may be either buyers or sellers. The most frequently men­

tioned possibility is that the DWR may use geothermal energy 

to generate electricity for its activities in pumping water 

from northern to southern California. 



Local roles are apt to increase as local, publicly 

owned utilities become buyers and, in 

of the resource. Burbank provides an excellent 

point. 

A more important local role concexna taxation; thus 

far, there appears to have been relatively little increase 

in property t~xes with geothermal development prior to 

negotiation of a sales contract. The negotiation and 

contract, however, allow a value to be put on the resource 

involved and therefore provide a defensible basis for revalu­

ing the property involved. 8 This triggers major reassess­

ments of the value of geothermal land and results in the 

frequently raised problem of the tax burdens rising before 

inGome ; because of the dela~,r contract negotia tio11 

and the initiation of power plant operations. 

5 . 4 Interactions with Nongovernmental Actors 

The nongovernmental participants at this stage are 

almost exclusively those who are willing to consider pro­

ducing electricity from a geothermal resource. Unless the 

participant considering power 9eneration is a governmental 

agency of some sort, local residents and other private 

intervenors have little chance to involve themselves 

directly. They do have some opportunity to affect the way 

• 
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one that involves very 
1 • 

process. , . · ~ 

Who is ~,~ to generate power fr~ , a geothermal 

One possibilif~, of course, would be the ·same developer-
;/ . . 

operator who/ discovered the commercially .exploitable 
• I 

These face three severe ~roblems, however: 

(1) they usually lack the technical expertise 
~ 

supervisinq the construction and operation of a power plant 

that generates electricity: (2) they often lack the stable 

and larqe financial structure that would allow them to pay 

4 he costs of building the plant and acquiring the expertise: 

and (3) their involvement in electricity generation may make 

them a regulated public utility under California law and 

Federal Power Commission (FPC). This third factor is one 

that discourages even those large geothermal developers, 

such as the oil companies, who have the expertise and re-

sources necessary to construct and operate a power plant. 

The second possible group of participants who might 

generate electricity from a geothermal resource are those 

corporation•, such aa Dow or AMAX, that need large amounts 

of electricity. Several of these corporations already 

generate much of their own electricity, so they have the 

requisite expertise in constructing and supervising elec­

tricity generation. 



first difficulty, as with the developer-operators 

the fear they have of governmental regulation and 

real possibflity that producing electricity may subject them 

to CPUC or PPC jurisdiction. California law does allow 

producers that consume all of ·the electricity they generate 

to escape CP.UC jurisdiction as long as no utility trans-
' ~1 • • 

mission lines are used. However, the most economic scale 

geothermal plant development would imply surplus production 

for all but the largest users. While some companies may 

elect to build smaller plants, it is clear that reducing 

problems with selling surplus power might encourage more 

such development. 

The second difficulty is that the power plant must be 

near the geothermal resources, and the corporations may have 

reasons for not wanting to locate their installation in that 

area. Consequently, what they really want to do is to 

produce electricity that can be traded to a utility for 

electricity delivered to their installation. The purpose of 

this elaborate arrangement would be to give the large corpo­

ration control over the cost and availability of the electric­

ity it needs, but such an arrangement would be like ly to 

bring it under the jurisdiction of CPUC or FPC, under 

current law. 

A third possible group is regulated public utilities. 

In fact, the only geothermal electricity now being produced 

• 

• 

• 
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of such a "utility, P~&E. 

other 'two major utl.li~ies in C~lifornia, SDG&E and s'cE, .have 

indicated serious. interest in developing power ' from geothermal 

electricity •. These utilities do not · face man~ of the ·problema 
I,. .. • ...... • l· 

confronting other participants, but they do face a~l di' the 

problems listed previously for other potential power 

atora. These include questions about the 
,, 

technoloqy and the life of the resource. 

5.5 Proeosals Made by Various Participants in the Process 

5.5.l Helping the Seller 

• Defer local property taxes until resource is sold 

or until revenue starts. 

• Remove acres containing resources that the devel-

oper cannot sell from the amount of federal geo­

thermal acreage he is allowed to lease. 

• Insist on contracts that guarantee a minimum 

number of hours of plant operation. 

• Sell resource by BTUs delivered • 

• Sell steam or other resource at the wellhead • 

• Involve the potential buyer in the early phases of 

development. 

• Insist on inventories of spare parts for power 

plants and rapid repair schedules. 



Regulate privately owned' utilitie• to encourage . ' 

in geothermal resources, by such 

methods as allowing higher rates of return for 

geothermal capital, listing the costs of risky 

technology as legitimate expenses, and so forth. 

• Encourage buyers to participate in the federal 

loan guarantee program. 

• Have ERDA actually make loans to buyers in some 

cases. 

• Have state and federal governments build demon­

stration plants in areas with uncertain tech­

nologies. 

• H~ve the buyer involved in the development process. 

• Have the seller produce power himself. 

• Change regulation• on utilities so that developers 

and other potential plant operators, such as major 

users and government agencies, can produce elec-

tricity without becoming full-fledged public 

utilities. 

• 

• 

• • 



• · Have state and federal governments 

money to utilities to 

demonstration plants. 

Have state and federal governments take the ~ead~ 

in publicizing the results of demonstration plants 

to potential plant builders and operators. 

Conduct antitrust activities against ' those who 

prevent potential buyers from obtaining geothermal 

resources. 



Aaaumea rouyhly $500,000 per well, $2 million for steam 
pipes, and $20 million for a 110 MWe plant itself. 
These coat vary widely and are offered for illustration 
purposes only. 

c. H. Bloomater, "Economic Apalyai• of Geothermal 
Energy Coats," Battelle Pacific Northwest Laboratories. 
Sale agreement between PG'E and Onion Oil Company. 

Obviously, auch technology, particularly for using hot 
water, has been accepted outside the United States. It 
ia being uaed just over the border in Cerro Prieto, 
Mexico, in New Zealand, and in various other places. 
The sticking point is that utilities in the Unit~J 
States remain unconvinced that the technologies will 
work well enough to serve their needs. 

. 
4. This •atimate of $1.5 million to $2 million assumes 

roughly $500,000 per well for three wells, which appears 
consistent with past experience at The Geysers. Chevron 
ia preaently estimating such coat• in The Geysers as 
closer to $5 million and apparently, McCullough spent 
over $1 million recently on a single well in Lake 
County. In contrast, however, drilling costs should be 
subsantially lower in the Imperial Valley. In any 
event, the point is that proving a resource requires a 
substantial investment; and, once the investment is 
made it provides a atrong incenti~e to realize an early 
return. 

S. PG'E notes that its agreement with Union, Magma, and 
Thermal by no means gives it control of all production 
at The Geysers: that it has held negotiations with NCPA 
about wheeling power1 is, indeed, legally required to 
at leaat consider auch an agreement; and that CPUC has 
specifically found that PG,E'a contracts are not anti­
competitive and do not preclude access to othexs. 
However, there has been some comment that steam suppliers 
have been reluctant to neqotiate with other buyers, for 
fear of damaging their chances with PG,E. Moreover, 
control of the line• mean• that PG&E will undoubtedly 
(very properly) fulfill its own txansmission needs 
before wheeling for others. At any rate, PG'E has, 
clearly, a very strong market position at The Geysers. 

• 
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The Federal' Power Commission requlates purehanes for 
resale. For federal aqencies, such analyses would be 
required by NEPA. The same qeneral point about absence 
of permits applies for state and local aqanciee, as 
well. Here, any required· permits would be subject to 
the environment reportinq requirements of CEQA. 

See Chapter 10 for a full discussion of CERCDC. 

8. Interviews with Sonoma County Assessor's Office. 
commentators have raised the possibility of even ear­
lier tax increases, but there is no firm evidence of 
this . 

9. California Public Utilities Code 218. Assembly Bill 
4009 would exempt sales of qeothermal electricity to 
utilities or sinqle customers from CPUC jurisdiction. 
PFC jurisdiction would apply to sale for resale • 





. Brinqinq power planu on line is the principal 

~int for incr••inq the rate of feothcmal &velopm9nt. 

'?here are two •••enti&llY. ••parate 

Geyser• aru, and the other in the r••t of california: 

1. Acceleratinq th• licen•inq proc••• for ~wer 
. 

planu in th• Geyser• area. (Thi• would increa•• 

th• rate at which PG'Z would brinq pla..--uied plant 

capacity on line and the rate at which oth•r 

producer• would develop in th• area.) 

2 ~ Demonstratinq the technical and economic t~••i­

bility of u.inq hot water and other geothermal 

r••ourc•• with characteri•tic• different from The 

Geyser• •tum to the satiafaction of potential 

buyen, •uch a• SDGU. This would incr•••• wi llinq­

n••• to inve•t in g'eothm:mal power pluu in area• 

other than Th• Gey•er•. 

6.1.l Acceleratinq the Licenainq Proce•a 

At Th• Geysers, existinq technoloqy tor both drillinq 

and electricity generation appears ~dequata to develop many 

more power plants than now exist. 1 Also, ~ith minor deviations 

in development schedule•, PG'E source• have indicated that 

115 



. ' ~ . 
relevant governnU!nt aqencie• could process the ·applications 

• • • I "' • 

2 i • \ 1' \ 

~ that fast. Present plans· ca1l for an averaqe of sliqhtly 
. ' over 120 MWe to be brouqht on line e~ch y•ar through 1985, 

brinqinq the total at 'rhe ~ysers to~, l, 900 MWe. 3 .-.:fi.:.oi/1.,.,,,~.~ 
Each IOO MW• requires rou9hly 1!5 production well• 

. ~ 

Driller• presently holdin9 lea••• 

could easily provide the 

wells needed each year if the plant builders were able to 

shepherd the necesaary power plant applications throuqh the 

review procedures. 

While debate exiats over the total size of the geo­

thermal reservoir at The Geysers, PG'E sources have indi­

cated that they feel comfortable with a total development 

of 2,000 to 3,000 MWe with a 30-year qeneratinq life within 

the area covered by the±: existinq contract. Exploration 

activitie• outside the productive portion of this area may 

substantially boost the total resource available at ~he 

Geysers area. 4 

The critical factor, then, is the utilitie•' ability to 

obtain permit•. All the developer• in the Geysers area have 

indicated th4·t they could :aupply ataam as faat as it could 

be sold. 5 

6.1.2 Oemonstratinq the Feasibility of Hot Water 
Technology 

Little innovation is needed at the present time to 

extract the hydrothermal resources. Although well drilling 

• 
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and the associated permitting problems may require sub-

stantial amounts of time and money, a very large number 

production wells could be drilled on existing leases with 

present drilling technology. However, the drilling will not 

lead to the generation of electricity unless someone--most 

likely an electric utility or a private industrial 

willing to uae the steam or hot water. 

The Imperial Valley is recognized as an area w~tn one 

of the highest potentials in California for large-scale 

deyelopment of electric power production from high-temperature 

ger thermal brines. But experience to date has defined 

significant technical barriers to its development. The high­

salinity brines found in the Salton Sea and North Brawley 

KGRAs quickly corrode and deposit scale on well casings and 

surface equipment. New technology to control these problems 

is needed before large-scale development can ·proceed. 

Power production in any new field will probably start 

with small plants (5-10 MWe) to test the technology 

and the reservoir. In the best of circumstances, approximately 

two to five years will be required for the utilities to 

satisfy themselves that the new field can justify a large-
6 scale development program. The government can help keep 

this testing period to a minimum by funding R&D, particularly 

in such areas as reservoir assessment and control of scale 

and corrosion, and by providing insurance against major loss 

f rom insufficient or unreliable reservoirs or technologies . 

Such government activities also help persuade utilities to 

test new fields and technologies. 



I 

Some of the objectives of·. the · power .,producers at 

fairly obvious·: they want to build a power 

reliably generate electricity f.rom a geothermal·. • 
I 

resource. Generally, they also want to build it 
' , , ~ ' • 1 

and '1cheaply as possible. not be 

simple as they seem. In spite of existing geotherma'l 

activities by California's major .utilities ·and vigorous 

opposing arguments by utility spokesmen and others, several 

observers have charged that utilities have an interest in 

moving slowly in adding geothermal capacity so that they do 

not handicap their arguments for addinq nuclear capacity. 7 

Others have argued that the present system of regulating 

utility rates creates financial incentives to prefer higher 

capital costs to lower ones for rate-making purposes and to 

prefer a combination of high capital costs and low operating 

costs to a more equal mixture between the two, even if the 

more equal mixture has a lower total bill. 8 Since the 

production of geothermal electricity involves relatively 

low-cost power plants compared to some other alternatives, 

several observers charge the utilities with moving slowly in 

building these plants. 9 

The regulators at this stage in the proceBa have a 

variety of objectives, including many that are the same as 

those at other staqes. CPUC must certify that any pro­

posed plant will be safe, reliable, a financially 

• 

' 

• 

• 
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in an enviro~entally acceptable aite and that the additional 

capacity it repreaents will not exceed CERCDC'a forecaat of 

future demand for elactricity. 11 Others mu.t·reviaw the 

durinq both i!ta conatruction and 

if any, into local water auppll••1 
' need for appropriations from local wa~ auppliaa1 and 

tta compatibility, with area wildl±fe and axiatinq pattern• 

of land usa. 12 At the same time, all of th••• requlators 

generally want political acceptance of the daciaiona they 

reach concerninq a particular power plant application. Thay 

~ 4 11, therefore, give varying w~iqhts to their ••ti.mat•• of 

political acceptability aa well aa to thei.r apecific mandat••· · 

At thia ataqe of development, the motive• of local 

reaidenta and other private intervenor• are aimilar to tho•• 

of auch groups at the d.rillinq ataqe. A few of th••• 
individual• and groups want geothermal development prohibited 

in given areaa, many want it atrictly controlled, and others 

want it accelerated. (~ previously mentioned, almost no 

one 1• aqainat geothermal development per !!.1 aa one miqht 

be a9ainst nuclear development.) Per these concerns, the 

buildinq ataqe provide• a better forum than doe• th• drillinq 

staqe. The proceaa ia more visible, it involve• more level• 

of government, and the conaequencea of wronq decisions are 

more drastic. Although members of intervenor groups charge 

that favorable deciaions at the drilling ata9a create almoat 



. . 

the requiramenta for additional permit• from different 

regulators alao provide a forum for expresai~q concern 

of development and additional mechanisms for its 

Once a developer baa discovered a 9eothermal reaource 

suitable for electricity 9eneration and has made an arranqement 

for power production, t '1• entity seekin9 to build a power ·, 

plant must obtain at leaat one and perhaps two major permits. 

Al.moat all entities muat obtain a certification that the site 

involved is acceptable and the plant'• addition to capacit:y is 

eon~i~t~nt with CEP.CDC's forecast of enerT.,r needs. 14 If 

th• entity ia a privately owned utility, it mU8t obtain a 

second major permi t--a Certifica·te of Public convenience 

and Necessity from CPUc. 15 In both cases, the aqenciea muat 

hold hearin9a1 th••• hearings afford many opportunities 

for tho•• interested in controllinq geothermal development 

or 1toppinq a particular power plant to have their say. 

In the Geyaera area of Californi~, obtaining appro­

priata permit• to build power pl~t.a has been the bottleneck 

to producing geothermal electricity. At least two power 

plant project• in which the resource has been discovered and 

the production wells have been dr illed waited years for 

governmental permission to beqin buildin9 the generatinq 

• 
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will .have been 
> 

report' is relea~ed, . developers have waitea for those . 

p~rmits for as long as three years, and may. sti1l wait· 
I 

for some of them. As a consequence of this 
' ~ . 

·~ . ·" conatr .ction schedule has slid several years into the 

f~ture~1~6 

6.2.1 Envirorunental Impact Controversies 

The decision to allow power plant construction to go 

forward has consequences that are often the source of major 

public controversy. Power plant complexes (plants, wells, 

and steam lines) absorb a significant amount of land; they 

also exert strong influence on uses of the surrounding land, 

making it more attractive for some purposes, such as industrial 

development, and leas attractive for others, such as residential 

or recreational development. 17 

Environmental impacts of power plants and their asso­

ciated production wells have bean the subject of major 

controversies, many of which are unresolved. The impacts 

vary enough from plant to plant to make any general 

resolutions extremely unlikely1 the chances are much better 

for resolutions on a plant-by-plant or area-by-area basis. 

A numDer of the environmental objections raised have had the 

effect of slowing the pace cf development . The concerns 

cluster primarily in the following areas: air pollutant 

emissions, water pollution, noise, visual impact, localized 

thermal effects, sump and brine discharges, and, for saline 

hot wate= systems, th availability of cooling water. 18 



The Geysers. before, the only 

ex;- erience with electric power production from a geothermal 

resource in tte United States has been in the dry steam 

fields at The Geysers. Because of a number of peculiarities 

of the technology used there, experience at The Geysers 

cannot be a universal indicator of problems that may be · 

encountered elsewhere. The production fields at The Geysers 

produce dry steaw at rouqhly 350°F . 19 An open-spray, direct-

contact condenser system is used on present units, but this 

system is not planned for future units. 20 In this system, 

condensed steam is used as coolinq water, so that fresh 

water from an outside source is not required. Because the 

oondensed steam is a source of very high quality water and 

is low in dissolved solids, it is ideal for plant needs. 

The condensed steam is sprayed directly into the steam 

ejected from the turbine; the mixture is then further cooled 

in a mechanical draft wet tower. There is no attempt to 

separate spent steam from coolant. Because of the high 

quality of the condensate and its use as a coolant with 

reinj ection of the surplus, there have been no brine disposal 

problems at The Geysers . 

There are some problems with this system, however. 

First, since the wat er in the wet tower is ev aporated to 

provide the necessary cooling, there is a net loss of fluid 

to the Geysers reservoir; in fact, only approximately 

25 percent of the steam entering the turbine is reinjected 

• 
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over but so far only 

output from existing wells have been 

Second, any noncondensable gases entrained in 

ultimately are vented to the atmosphe~e. The most trouble­

some of these gases is hydrogen sulfide. Uncontrolled, a 

55 MWe plant ejecta about 900 tons of the malodorous q~s 

into the air each year. Because of the poor mixinq in the 
. 

narrow valleys of The Geysers, the gas is not well diluted 

and remains a localized problem. Even though there is a 
I 

fairly high ridge (3,200 feet) between Sonoma and Lake 

counties (all power plants so far are in Sonoma County), the 

air mass near the plants seems to drift over the ridge and 

flow down the c~nyon into the populated areas. For three 

out of 30 days tested by PG&E, ambient air quality around 

The Geysers plants exceeded the 30 ppb standard set by ARB. 

P.G&E has now begun to retrofit its old plants with a catalytic 

iron scrubbing system and others, and plans to build its new 

plants with an indirect-contact, shell-and-tube condenser; 

this device will isolate the noncondensable gases in order 

to reduce the amount of sulfide emitted to the atmosphere. 22 

Hot water syst~. 23 Hot water systems must provide 

proper disposal of the brines. I n the Cerro Prieto field in 

Mexico and the Wairakei fields in New Zealand, the brine 

condensate is simply dumped. Most power plant systema being 

researched in the United States envision brine reinjection. 



that the expense of reinjection 

will be borne by the plant owner, 

manageable in most situations. 24 

In most proposed designs--multiple stage flash, 

flow, binary fluid--the geothermal resource never contacts 

the atmosphere, largely as a consequence of attempts to hold 

down scaling and corrosion in high-salinity areas. Nonetheless, 
I 

at leaLt some noncondensable gases will probably be vented, 

perhaps to reduce the volume of material that must be 

reinjected. However, the amount vented will undoubtedly 

be less than ln a steam field, so attaching scrubbing devices 

to each vent should be easier. 

Cooling water, however, may present some challenges. 

The basic conflict, especially in the Imperial Valley, is 

between (1) flashing acme of the brines to produce a high-

quality cooling water for consumptive use in wet towers, and 

(2) reinjecting the equivalent volume of fluids which are 

produced to prevent subsidence. If subsidence or reservoir 

d•pletion is not a concern, obtaining a portion of the 

cooling water from flashing of the brine is reasonable. 

However, geothermal resources are often found in remote, 

arid areaa, auch as the Imperial Valley, where the brines 

themselves are often the only water source available. If 

subsidence becomes a problem and other sources of process 

water are unavailable, development could be slowed or stopped. 

• 
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tion ;n ~he Imperial Valley. 

water ~a · curren~ly at a premium, and its availability' and 
' . . 

the competing, demands ~f· alternat~ye · uses ~).P<>se serious ' 

prob~ems requi7ing careful attention. 

occurs' on a aiqnificant scale, tens 

of water will have to be evaporated to provide power. plant 
)~ . 

coolinq. Since this problem is widely re~oqnized among the 

developers, it is receiving a great deal of atten~ion. 

Two solutions currently under investigation are (1) the 

use of saline wate~ from the Salton Sea in specially designed 

cooling towers, and (2) reinjection of Salton Sea water 

(some of which must be disposed of in any case i n order to 

prevent its escaping and damaging agricultural land) and 

£lashing of the 9eotheLuial brines to produce cooling ···-"-"""­WQ'-..... • 

According to the developers, dry cooling towers, which 

consume almost no water, are not viable in this application 

because they would reduce the already slim temperature 

difference on which the plants operate. 25 The loss in 

efficiency and increase in cost resulting from a further 

reduction of temperature difference would be enough to 

eliminate any economic advantage of qeothermal, as opposed 

to more conventional, power production. However, a recent 

study shows that a hybrid wet-dry tower would be viable. 26 

Development of alternate cooling systems would be appro~riate 

for further government-sponsored R&D work • 



hearings. Clearly, ' construction of the power plant is 
' 

important to more than .'the local area:·· · the placement . . 
geothermal power plant can affect the later siting of 

power planta1 the pla~ement of transmission 
1 

'! ' ~ 

the location ~f industrial, 

cultural, and recreational actiyities. Thus, debates emerge 

over the secondary and tertiary impacts that may be asso­

ciated with a given geothermal generating plant. Most of 

these broad issues of regional development remain unresolved. 

The construction ·of a power plant is also the stage at 

which concerns about conservation of existing energy supply 
-

versus expansion of that supply come to a head. Indeed, 

Calif~rnia law27 now requires CERCDC's energy demand forecast 

to include explicit consideration of energy conservation as 

an alterrative to building new generating plants. This 

forecast then plays a major role in deciding when and where 

to site new power plants. 

At this stage of the geothermal development process, 

the participants involved are required to spend time, money, 

and effort wrestling with the major issues surrounding all 

forms of energy development. Moreover, the issues that must 

be examined in CPUC and CERCDC hearings and in other forums 

have been changing rapidly and will probably continue to do 

so.28 
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Federal 

The ' federal government may get in~olved ·at 

of , qeothermal c:tevelopment in one of two ways: (1) .. if it 
I . ' 

owns the land on which the power plant is to be built, 

(2) if a ;federal agen(:y wants to build a power plant. 

federal government can al'ao get involved indirectly by 

givinq a qrant or loan to an entity that wants to construct 

and operate a power plant. 

Few rules YXist concerning the federal government's 

involvement. If a federal agency wants to construct and 

operate a power plant, it will probably abide by the same 

rules and procedures aa would a state agency or a privately 

owned uti1ity. 

the procedures might be different in some way, it is not at 

all clear what the differences would be. The same is true 

for power plants to be built on federal land: no one knows 

exactly what will happen. The land-managing agency will be 

involved, and poasibly the USGS; but participation by other 

federal agencies ia ver.y uncertain, as is the relationship 

of such participant• to state, local, and private parties. 

One problem has alre~dy arisen. A power plant operator 

will almost certainly be subject to the condition• imposed 

on the geothermal resource l~ssee. In addition, the producer 

will probably have to apply to BLM for a Special Land Use 

Permit. 



' I 

Both geothermal leases and Special Land Use Permits hav.e 

terms of 10 years with uncertain renewal; economic 
'. 

gan~r~lly require that a plant ~perate for roughly 
' This p~oblem ·1a only one of the many that 

before power production is likely to take place on 

lands. 29 

' The time required for federal and o~er participants 

work out their roles in this development stage may be 

another aource of delay in the p~ocess. The effort to 

clarify some of the issues through regulations under the 

· Geothermal Steam Act of 1970 was just beginning in July of 

1976. BLM and USGS are aware of the problems and have begun 

meeting with each other to work out solutions, but they have -

yet to conduct more than informal discussions with many of 

the other parties that will be involved. 30 

6.3.2 State Government Influences 

At the state level, the major agency has been CPUC. 

That agency has had the responsibility for certifying the 

economic advisability, the technical feasibility, and the 

environmental amenability of any power plants that privately 

owned utilitie• want to construct and operate. 31 After 

political negotiations, the county planning commission, which 

must grant a conditional use permit, functions as a colead 

agency with CPUC, and pays primary attention to the production 

• • 



aqenciea share the lead in havinq EIRs prepared and in 

conducting the hearinqs. These reports are then circulated 

to varioua ·state aqencies through the State ·c1earinghouse. 32 

A n~~.Der of other stat e aqencies are also involved at 

this ataqe but play smaller parts. Power plants need to 

obtain permits from the RWQCB if water diachar9es are involved1 

from the De~artment of Fish and Game if stream bed alterations 

are involved; from the State Water Resources Control Board 

Division of Water Rights if allocations of surface water are 

involved: and from the local APCD for emissions involved in 

construction and operation. DOG has to qrant a permit for 

all the drillinq activities involved. If a power plant is 

to be constructed on state-owned land, SLC will also be 

involved. In the future CERCOC will play a very major role, 

as Chapter 10 discusses in detail. 33 

6.3.3 Local Government Influences 

At the local level, the planning conunission must 

approve a use permit for wells and pipinq. The County Board 

of Supervisors might be involved as the appeals board from 

the planninq commission's decision. Publicly owned utilities 

may become involved as potential constructors and operators 

of power plants. 

As previously mentioned, it is difficult to discuss 

specific problems occurring in this stage of development 



the 

addition, only one area of the state--sonoma and La~e 

counties in the Geysers fiel~--has reached this staqe ..... 
, 

qeothermal development. Therefora, producinq either a 

definitive statement of the problems or a 

proposals for chanqe is very difficult. 34 

6.4 with Nonqover nmental Participants 

Many of the relationships with nonqovernmental par­

ticipants at this stage of development are continuations of 

th~ interactions that took place in the previous staqe of 

development--the sale of the resource. For instance, the 

developer who leased the land and discovered the exploitable 

field remains a significant participant in the process of 

obtaininq a permit to construct and build a power plant ~ As 

the one who will drill the production wells and construct 

the pipelines to take the geothermal resource from the wells 

to the power plant, he is also the one who must obtain the 

permit• for these wells and piping. 

Another set of nongovernmental participants are pri­

vately and publicly owned utilities other than the one 

applying f or the pern1it. Publicly owned utilities have 

intervened in the pa•t to arque that CPUC should deny the 

privately owned utilities the permits to construct particular 

power plants. The only interventions so far have been by 

• 

• • 
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were anticompetitive. In e~ery case 

CPOC ruled against NCPA' s contentions·. 35 
; 

how .. -v-••••· , ~""""~'-e ... "',,. ... p-~ .......... , ....... .-... ~ - -- _._':II..,,, ~, .. "'~ ....... ""'"'._ ... -z "'" ..... ... 

user• o~ J electricity may intervene in the new procedures 

involving CERCDC for much the same reasons. 

•taqe also provokes activity by a 

supplier•. The availability, cost, and operational expe-

rience of various plant components become an issue. These 

plant components include both thoae desiqned for power 

production, such as turbines, and those designed for envi­

ronmental mitigation, such as various types of treatment 

machinery for air emissions. Since many turbines for elec­

tric generators are custom-made, the backloq of turbine 

order• at turbine construction firms could markedly affect 

the time needed for construction and thus also the economic 

and environmental impacts of the power plant. 36 

In addition, many of those involved at the construction 

hearings have argued that a power plant that is taken off 

line for a few days may exert more serious environmental 

impacts than one that i• operating. When plants shut down, 

it is often neceaaary to v·ent th• steam from t he production 

wells directly to the atmosphere to prevent the wells from 

becoming clogged. If the plant will be off line for no more 

than three days, the steam suppliers would prefer to vent 

the wells rather than cap them because of the clogging 



poliution control devices. · 

operator to keep 

~ruqninq becomes an issue in whether or no€ the 

sh9uld be constructeq. 37 

Section 6.2 bas already mentioned the intervention 

local residents and others concerned. abOut a wide range 
• i • 

potential impacts of power plant construction and o{>eration 

at a particular site. The visibility and immediacy of 

impacts stemming from construction and operation make this 

stage of the process the one moat of ten chosen to force the 

resolution of many of the serious issues confronting all 

forms of decisions about energy production.. In general, the 

intervenors at this stage are the same as those found at the 

drilling stage . The difference in their inter~ention at 

this stage is that t h l debate is more focus1!d and the 

impacts are presumably more predictable. Therefore, the 

fight may involve more people and be far more bitter. 

The potential for the inv~lvement of large numbers of 

people in bitter debate highlights the importance of deci-

sions about who can become involved in this process and in 

what form--in particular, who can testify at the certifica­

tion hearings and what forms their testimony may take . If 

many participants can appear as parties to the hearings, 

give their own oral testimony, and cross-examine other 

parties to the proceedings, one can expect the cost and 

.-

, 
• 

• • 
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the 

participants have to ·give their testimony in written form ·,,. 
r .., \ •I 

' ' ' and are not~ allo\·1ed tc cross=axamina the-·· test-i;mor1r of / r.r.:::==~=:'--""'~ 
~ ~ . . 

\ 

others; the cost and delay of tne proceedings may decre~se. 
f •• • ' ,. ' i.: 

Of course, shortening the· proc•edings . in this· manner may 
• I 

raise further queations relat~ng in general 
~ 

p~ocedure.s and to the ability of the hearing procesa . to 
I 

reaolve the political disputes involved in the location 

power plants. 

Of courae, the explicit function of the hearing process 

is to generate additional information and analysis that 

might help the public agency conducting the hearing reach a 

better decision. Nevertheless, the hearing process does 

more. When it allows many groups and individuals to "say 

their piece," it helps create acceptability for the decision 

the public agency reaches. For example, if a shortened 

hearing bring• on a viable court suit, the hearing process 

will not have performed this leas explicit function--the 

total procedure will be lengthened instead ~f shortened. 

The impending entrance of CERCDC into this stage of geothermal 

development affects this issue as well as many othera. 38 

r- . s Proposals Made by Various Participants in the Process39 

6.5.1 State versus Local Control 

• Set time limits for local decision making • 



Orqan'iza·tiona1· Learning 

Encourage _information flow from one county to 

another, from experienced counties to state 

agencies, ,from one state agency to another, 

forth. 

Encourage information flow from one utility to 

another; in particular, from PG&E to anyone else 

intereated in building a geothermal power plant. 

• Use experienced consultants to prepare EIRa that 

will anticipate questions the public will ask. 

• Keep all parties abreast of the costs and benefits 

of new mitigation technologies. 

• Keep all parties abreast of new power generation 

technologies. 

6.5.3 New Procedures 

• Set a higher priority among potential builders for 

building geothermal power plants than for building 

other types of power plants. 

• Set a higher priority for approving geothermal 

power plants among those who must approve them. 

• Control who testifies at geothermal power plant 

hearin9a. 

• 

• 

' • 

• • 



the issues that will arrive 

hearinqs and prepare respo~ses for them. 

• Use federal and state funds to encouraqe the 

experimental use of mitigation 

power plants. 

• Have qovernmental aqencies build 

part of demonstration efforts. 

• Have requlators insist on adequate parts inven­

tories and repair schedules. 

• Match the federal proqrama for studyinq hard-to­

exploi t resources (qeopressured zones, hot dry 

rock) with state and federal proqrams to test 

technoloqies associated with easier-to-exploit 

resources. 



The actual limits to the power capa~ity of The Geysers 
are very uncertain. The temperature and pressure •t 
exiatinq wel~s has been decreasinq, but new methods of· 
reinjection may markedly delay any major depletion of 
the resource. In addition, a qeothermal resource may 
exist below the present one and thus represent ad~i- . 
tional capacity, even thouqh it would require new 
drillin9 and production technologies to' exploit. Reich 
v. Commissioner', 52 TC 700 (1969) and letter from 
RepUbilc Geothermal. 

2. Discussion with PG&E. 

3. The plan submitted to CERCDC by PG&E gave the following 
schedule for additions to geothermal capacity: 

Year 1978 1979 1980 1981 1982 1983 1984 1985 

Capacity 
(in MWe) 
to be 
added 106 300 

4. Letter from PG,E. 

220 110 220 110 110 220 

5. Discussions with Union, Natomas, Magma, Pacific Energy, 
and others. 

6. Discussions with SOG&E, SCE, Chevron, Union, Imperial 
Magma, and others. 

7. This point has been made several times in hearings and 
other communications to the California Assembly, accord­
ing to ataff of the Committee on Land Use, Resources, 
and Energy. 

8. For a recent example of the academic literature making 
these points, see Robert A. :•!eyer, "Capital Structure 
and the Behavior of the Regulated Firm Under Uncer­
tainty," Southern Economic Journal 42 (April 1976) , pp . 
600-609. 

9. See Chapter 5 for further discussion of the motives of 
potential power plant builders. 

10. Public Utilities Code, Sections 1001 et seq. 

• 

• 

• 
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Discussions. with Sierra c1uli ' 1eaders 
of'iicial•·· · ·, 

,... I , \ 

see footnqte 11. One exception concerns plants 
than SO MWe. Other po·aatble' exceptions 

1

include plants · 
to be built on federa~ land or by federal act9rs. 
Section 6.3.l for more discussion of the federa1 
government's role tn this stage. of development. 

15. Public Utilities Code, Sections 1001 et seq. 

16. Discussion with .PG&E. 

17. Agriculture and geothermal ·development may be quite 
compatible. In Tt Geysers, cattle graze in areas 
around plants and steam lines: in the Imperial Valley, 
wellheads and SDG&E's thermal test loop are in, or 
immediately adjacent to, croplands. 

18. Discussions with Sierra Club leaders. 

19. The data for the discussion in this paragraph and ones 
immediately following were compiled from various EIRs 
filed with Sonoma and Lake counties and CPUC. 

20. Letter from PG&E. 

21. The amounts were small in numbers, but high enough to 
convince the federal courts that a depletion allowance 
waa justified. Reich v. Commissioner 52 TC 700 (1969). 

22. Discussion with PG&E. 

23. Much of the information for this discussion comes from 
diacu•sion• with the developers, utilities, and regulators 
active in the Imperial Valley as well as from reports 
prepared at the University of California at Riverside 
and elsewhere. 

24. As previously mentioned, The Geothermal Energy Institute 
reports that reinjection has been demonstrated in the 
Imperial Valley . 
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26. from Chevron. 

27. Public Resources Code, 

Se~ Chapter~ 9 and 10 for 
issues. · . . . 
. 

Letter from USGS. · 

Ibid. and letter from BLM. -
Public· Utilities. Code, Sections 

I ' I • .. 
32. Discussions with Lake and Sonorma County officials, 

PG&E and CPUC. 

33. The relevant statutory provisions are scattered throughout 
the California codes dealing with the agencies involved. 
Reviewing the legal record of a power plant application 
(on file at CPUC) or talking to a power plant applicant 
are the fastest ways to uncover this information. The 
study team used all three. The JPL report also has a 
comparable discussion. 

34. Further discussions of · this point appear in Chapters 9 
and 10 . 

35. See, for instance, CPUC's Decision 185276 in Application 
#53465. For an argument that CPUC was wrong, see 
Stanford Environmental Law Society, Geothermal Energy: 
Legal Problems of Resource Development. May 1975. 

36. Further discussion of this point appears in Chapter 5. 

37. Discussions with Sonoma and Lake county officials and 
various steam suppliers. 

28. A more complete discussion of the influence of CERCDC 
appears in Chapter 10. 

39. Sae also other relevant recommendations in the proposals 
sections of Chapters 5, 9, and 10. 

• 
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Overview 

For large, central-station, electricity-generating , 

units, the transmission of power to customer~ does no~ 

constitute· a major' factor in the total costs of such a 
proi ect. However, for geothermal plants, transmission of 

the power may involve some spec!ial problems because geo- . 

thermal energy is a site-specific resource generally located 

far from load centers and is used in small generating plants 

(10-100 MWe). Transmission of power over large distances is 

not much of a hurdle for large power plants in remote loca-

tions : because of advantages derived from economies of 

scale, transmission costs are a small fraction of the total 

costs. However, for the small plants that, typically, are 

built to utilize geothermal resources, transmission coats 

may represent a substantial fraction of the total cost oz 
producing and delivering powt •1 

Whether these costs are prohibitive depends on a number 

of other physical and economic factors; hiqh transmission 

costs alone may not rule out a geothermal project. However, 

high transmission costs may make a geothermal venture come 

under closer scrutiny, especially if there is a chance that 

the plant may not work out technically or that the reservoir 

139 
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··~- ~ 
Pilot~ plants in remot~, new g~othermal , fields 

j •i ,( • ,· I 

may therefore· be unattractive 
,.. .iii.Jo.:&.. :'I,..'·· ,... ' . ti-,.; 7 

to utilitie~ a~i:l· represent a 
. I . '" . · significant obs~·c1e. to 

l . 
expanding~ development, unless. the 

., I ' ~ ;· I 

utiiities are confident tllat ' several hundred megawatts of 
I . I ~ •• .... ' • • I 

· ~apacity could be produced at the s~te. At .. this level, 
'~ \. I \ 

·~ 
transmission' coats wq~ld· be \~uch less of a factor. If a 

not the first· ,in a pa'rticular field, but is the 
,,, I 

first of a new developer (i.e., a utility or other energy 

producer) in the area, new lines for the new 

be necessary. Again, the total cost of the project--com­

pared to the alternatives available to the participant--must 

be carefully examined before concluding that the trans­

mission costs are prohibitive. In general, building several 

transmission :3Y~tams· in the acu11e &rea itf. economically 

impractical. 

7.2 Principal Problems 

If new transmission lines from geothermal plants to 

points of interconnection with another power system must be 

built, the principal difficulties wi ~ . be assembling the 

necessary right-of-way ~nd obtaining government approvals. 

These problems are not unique to geothermal resource utiliza­

tion. However, in the developer's effot•ts to avoid building 

long new lines, several strategies may be employed which 

involve other more important difficulties. These strategies 

• 

• 

' 

' •• 

include: ~ 
• 



areas that are close to 

or local 

Selling power into another 
. 

than the developer's own. 

Uaing a preexisting 

· •wheel" the power. 

I/ . 
These strategies have varying significance depending on 

the particular geothermal field and the particular power 

producer. 

7.2.1 Geothermal Areas Close to Existing Lines and Loads 

In California, s~veral of the federal KGRA• are, for-

tunately , near existing hi·~h-vol tage tran~mission network!! 

or near service areas whi•ch can absorb the power. These 

KGRAs include The Geysers-Cal i stoga (and the nearby periph-

eral KGRAs), Lassen, Mono Lake-Long Valley, Randsburg, and 

the Imperial Valley region. 

The Geysers-Calistoga. Even in 1960, when construction 

on plants was first underway at The Geysers, the PG5E had 

high-voltage lines nearby to tap into for transmitting power 

out of rural northern Sonom.~ County . As development has 

proceeded, PG'E has added ru!w lines to increase the trans-

mission capacity and i s now planning to build a major new 

line from The Geysers to the Lakeville substation. If 

PG&E's plans for. additional geotherma . capacity in the area 



on schedule; subatant~ai new capacity will 

be added again by 1985. 2 However, if energy producers other 

than PG&E wish to ship power out of the Geysers area, alter­

native, publicly owned transmission systems are quite some 

away and would require more than 100 miles of new 

to reach an existing substation for interconnec­

tion. The significance of this situation is discussed ., 

below. For PG&E, future development at The Geysers poses no 

major transmission problems; but it does pose such problems 

for other potential producers, unless PG&E is willing to 

lease its facilities. 

Lassen. The Lassen KGRA is very near to the high­

capacity 500 kv AC transmission lines of the Pacific Northwest-

Southwest Intertie. However, interconnection with the 

intertie is impractical for &mounts of power leas than 100-

200 MWe because oft.he high cost of adding a new substation. 3 

Therefore, it probably would be necessary to construct new 

lines to tie any power from geothermal plants in the Lassen 

area into lower-voltage systems (for which the costs of 

interconnection are not so high). Since the Lassen KGRA is 

within the PG&E service area •~d i• near several hydro­

electric dams owned by PG&E, aeveral opportunities for 

convenient interconnection with 69 kv and 115 kv lines 

exist. However, these lines could provide capacity for no 

more than 50 MWe of additional power. Further expansion of 

capacity fro1n geothermal plants in the Lassen area would 

require construction of extensive new transmission facilities. 

• 

' 
• 

• • 
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Publicly owned transmission lines are also relatfvely ,, .; 

nearby at Shasta Dam, but these too would probably be 

limited to SO MWe of additional capacity. 

these lines would also involve negotiations with PG&E 

because of prior arrangements made between 

eureau of Reclamation (US8R). 
(,I 

!!2!."' i.ke-Lonq \Valley;. SCE and LADWP beth have major 
I\ 

transmission lines i :n the OWena Valley area of California to 

bring electricity from hydroelectric dams. These lines 

terminate just southeast of Lake Crowley, putting most of 

the geothermal areas within SO miles of lSS kv and 230 hf 

lines. The 750 kv DC circuit of the Pacific Intertie is 

also located near this region. However, it would not be 

available for interconnection, at least in the early stages 

of development, because of the high cost of the &ubatation 

that would be required. To serve conaunities in the OWena 

Valley area, the lower-voltage lines, at least for SCE, not 

only carry power out of the region during the high water 

flow in the spring but also carry power in during low water 

flow. Arranging system conditions to handle a continuous 

base load flow of power from the Mono Lake-Long Valley 

region may be difficult, but it would not be impossible. 

The maximum amount of additional capacity that could be 

handled on these lines is 50 MWe for the SCE lines and 50 

Mwe fo~ the publicly owned lines of LADWP. 4 

1!!:1dsburq . Little activity has occurred at the Rands­

burg KGRA, but if it does occur , lines of both public and 



·i pass 
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clc;>se to the area •. · When ale fossil-fuel-burning .. ~CE pll:lnt .. .... ), 

· near cooiwate'r, California, is completed, 220 kv trans-
, ~ J "f ~ I :1 •I ' < 1: i ~ 

Jll88iOn lines ·Wi·ll be ,Very~ near~~ ;'l'lie -~Ct aJDOUn~1 Of 

additional capacity each line could acconnoaate 

tain, tiut the amount be more than 

either case. 

Illlperial Valley. Each of the six KGRAs in the Imperial 

Valley (Salton Sea, Brawley, Glamis, Dunes, East Mesa, a~d 

Heber) are in the service territory of the Imperial Irriga­

tion District (IID). IID has listed its intention to build 

200 MWe of geothermal power plants in the area, but it is 

likely that other utilities will also wish to de~1elop fields 

in the region. No high-capacity, high-voltage transmission 

lines are at present conveniently located to bring power 

from the Imperial Valley to load centers in the urban areas 

of southern California. However, SCE and SDG&E have physi­

cal interconnections with IID and hope to enter into some 

sort of cooperative arrangement with IIO in order to avoid 

building their own new lines into the area, at least for the 

initial plants. 

Other KGRAs. Other KGRAs in California are not so 

conveniently located in relation to existing transmission 

lines. Several are in areas served only by small utilities 

that do not have the transmission network, the loads, or the 

financial resources to risk supporting a geothermal. venture. 
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the . senice 

Company and the Sierra Pacific Power Company. The ·Lake 

City-Surprise Valley KGRA is in the service territory of a 
' small elec·tric cooperative, but 

the Pacific Power and Light Company (PP&L), a larger pri­

vately owned electric utility headquartered in Portl,,d, 

Oregon. Other KGRAs are in fringe areas of large utilities 

where high-voltage lines are rare. This situation seems to 

hold for Glass Mountain (PP&L), Beckwourth Peak (PG&E), Cose 

Hot Springs (PG,E, SCE), Ford Dry Lake (SCE), and Sespe Hot 

Springs (PG&E, SCE). In either case, costly new trans­

mission lines to connect to larger systems may be required 

even for the initial plants in these unexploited fields. 

New transmission l i nes for other plants. Utilities in 

California are planning to add large new nuclear and fossil­

fuel burning power plants in remote locations both inside 

the state and in other parts of the western United States. 

In some situations, it appears that the transmission lines 

for these facilities will pass near KGRAa that otherwise 

might have a tranamission problem. SDG&E is planning to 

build its large Sundeaert Nuclear Plant near the Colorado 

River just outside Imperial County. The transmission lines 

from the plant will head almost due west to San Diego and 

run near several KGRAs in the Imperial Valley region. The 

proposed nuclear plant at Vidal could also result in SCE 

transmission lines passing near the Imperial Valley and the 



Ford Dry Lake area. Coal-fired power 

southwestern states by California utilities could also 

result in new high-capacity lines passin9 near the 

Valley (SCE, LADWP) or Honey Lake, Wendell-Amedee, Lake 

City-Surprise Valley, and Lassen (PG&E). PP'L is also 

planninq a transmission line from the coal-fired Jim ~idqer 

power plant in Idaho that m~qht provide convenient inter­

connection for qeothermal power plants in the Surprise 

Valley or near Glass Mountain. However, the utilities are 

facing stronq pressures to delay or terminate their plans 

fo1 · these large plants. In particular, three b~lls siqned 

into law in California in June 1976 put conditions on the 

approval of future nucle~~ power plants in the state: these 

conditions may result in substantial delays . 6 

7.2.2 Selling_or Trading Power into Another System 

If a utility builds a geothermal plant on the fringes 

of, or outside, its own service area and far from its own 

high-voltage network, the utility may want to sell or trade 

the power to another utility. Several opportunities for 

this type of arrangement exist in the Imperial Valley. SCE, 

LAOWP, or SOG•E may try to sell the power from their initial 

pilot plants to IID. This arr~ngemant is limited, however, 

by the fact that IID plans to 4dd only 220 MWe of capacity 

in the next 20 years. LADWP also has the option of trading 

power with IIn, since both IID and LADWP receive power from 

USBR dams on the Colorado River . LADWP could put 30 MWe of 

• 
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the ai'ld in 

power IID would normally receive from the Bureau of Reclama­

tion. 7 LADWP could also use the USSR lines that run between 

the Colorado River and the IID to transmit an additional 30 

MWe from the IID area back to the LADWP lines at the Colorado 

River, thus reversing the normal flow of power on those 

lines. Using the diversion plus the reversal would ' create a . 
I I 

total capacity of 60 MWe from Imperial Valley for LADWP (or 

Glendale, Burbank, or Pasadena) on existinq transmission 

lines. 

Under s:milar arrangements, PG&E could sell power to 

PP&L or the Surprise Valley Rural Electric Cooperative from 

pilot plants PG&E might build in the geothermal areas in 

northerruuost California. SCE or LADWP could sell power to 

the Mono Lake-Long Valley area. 

While these examples are intended to represent the 

major transactions that are possible, arrangements involving 

other combinations of power producers and users could 

evolve. These other combinations, however, require not only 

the construction of transmiaaion lines to tap into some 

power ayatem, but also agreement among all the parties 

involved. For reasons discussed in the following sections, 

such agreement is often difficult to obtain. 

7.2.3 Using Another Party's Transmission Facilities-­
"Wneeilng" 

While transmission lines of adequate capacity may exist 

near the site of a geothermal power plant, the lines may be 
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Situations similar 

arisen before, in which the party operatinq a plant would 

like to avoid the expense of a duplicate transmission system 

by feedinq his power into some other party's transmission 

and receivinq the comparable amount of power at 

another point on that system. The power is 

physically transmitted from the point of production .to the 

point of use, but an exchanqe of power is worked out for an 1
1 . 

aqreed-upon fee--a service known as the "wheelinq" of power. 

Wheelinq arranqements are not unconunon in the United States, 

but there arc certain lonq-standing tensions between some 

parties which make the cooperation necessary for wheelinq 

difficult to achieve. The best-known instance is the ten-

sion that ~xists between the privately owned and the pub-

utility systems do not have extensive transmission networks 

(TVA is one exception), and therefore have a reduced flexi-

bility in siting power plants. Some observers suqqest that 

the economic control of transmi ssion lines by privately 

owned utilities acts as a compensation to those utilities to 

offset the tax-free status of the publicly owned utilities. 8 

These observers predict that privately owned utilities will 

fight very hard to retrain this control in order to keep 

what they view as their competitive edge over publicly owned 

systems. 

Another similar set of tensions exists between utili-

ties and former big customers who are looking for an inde­

pendent source of power, usually for industrial pl ants. A 
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cannoi be exPected 

loss of revenue from a big custcmar and to willi?gly co- , 

operate in wheeling power from a remote plant. 

expect, instead, that the utility would deny the customer 

access to the utility ~ine in order. to make the option of 

independent power source as economically unattractive 

•,I Wheeli~g arrangements bet~n tWO priva~el~ 10WD~d 

utilities seem, in general, to be the easiest to achieve. 

However, if electricity from geothermal resources will be as 

relatively cheap as predicted, trading relatively low-cost 

geothermal power for relatively high-cost fossil-fuel power 

may run into difficulties because the trade can affect 

competition between neighboring private utilities. 

have been suggested as possible approaches to solving trans­

mission problems. The more important of the suggested 

arrangements are: 

1. NCPA-PG,E. NCPA, a joint exercise-of-powers 

agency compoaed of 11 citiea and one rural elec­

tric cooperative, viahea to build at lea~t 220 MWe 

of capacity at The Geysers and to have the power 

distributed by PG'E to its member systems, which 

are spread throughout northern California. NCPA 

has been negotiating with PG'E for many years over 

wheeling arrangements. It has intervened in CPUC 
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permission ~o· coris~~c;:t , p~ants ~n The .Gey&eJ:'.S; .it ~· 1 

·~' - . \-; • l ' . ' 'f I I • r • ' • ' • > 

asked CPUC t::o t~
4

ke antitrust action a_~~~ns~ ~PG&~~-9 
- ... ........ - ..,.. ,. . 

' I . 

It also has sued PG&E in federal ~ourt in an , 
I 

. ( •, , I 

a~teJhpt ·to· gain acces'Ef to PG&E' s tr'a'nsmissi~n " 
•• , .. f 

lines .• 10 At present·~ . NCPA and PG&E have, rea~hed 
'' , r , , lo !I ~ ! 

an •agreement in principle" concerninq wheel1nq 
. I 

· out of The ·Gey~ers but n~gotiati~q 

price. 

2. DWR. The California Department of Water Resources, 

in trying to obtain power to meet the requirements 

of pumping plants in the State Water Project, has 

been talki~g to PG&E and SCE about wheeling 

arrangements for power produced by plants DWR 

might build at The Geysers. At present, PG&E, 

SCE, SDG&E, and LADWP provide power to the pwr~ing 

plants through a sales contract that is due for 

renegotiation in 1978. DWR, instead of continui ng 

to purchase power, believes it could obtain power 

more cheaply if it owned its own plants. The 

utilities are naturally reluctant to agree to a 

wheeling arran9ement, thereby losing a big cus­

tomer. DWR reports that the negotiations have not 

been satisfactory from its perspective. 11 

3. Dow Chemical Company-PG&E. Dow Chemical is 

investigating the potential of building geothermal 

' 

' 

-• 

' • 
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Geysers area 

Surprise V.alley. In either case it would 
\ 

PG&E system to de liver the power to Dow's plants 

in the Bay area town of Pittsburg. Aqain, ~G&E 

would naturally be reluctant : ~o make any arrange-
' 

ment tha~ would result in the loss of 

': 

~- SCE, SDG,E, or LADWP 

arrangements with IID to wheel power to a point of 

interconnection, as an alternative to selling or 

trading power to IID. Apparently no specific 

discussions of this possibility have been entered 

into with IID. 

Power is looking as far north as The Geysers for 

potential sites for geothermal power plants~2 and 

would require the use of the PG&E transmission 

system as well as that of SCE. At this point, 

LADWP is investigating a broad range of options 

and is not committed to any one course of action. 

6. SMUD-PG~E. The Sacramento Municipal Utility 

District is currently planning to add 300 MWe of 

geothermal capacity starting in the mid-1980s, 

probably at The Geysers. It probably would 

depend on PG'E to deliver the power. SMUD and 



between .suinmer. and 1 wint7r .. pea~~-; These a.r~anq~:::, · 

ments tend. t o indicate that SMUD ma.~· have ah 
~ '... .. 

. . "" easie1: time rea'chinq wheeling ~ agreements wit h 
~ \ . ' ' 

' I • 

than other~ may have. 

Other cOmbinations are , of Some 

parties, however , said they prefe~red to avoid wheelinq 

arrangements entirely. The city of Burbank has said that it 

is only interested in developing geothermal power in areas 

near publicly owned tranemission lines in order to avoid 
... 

wheeling disput es. LAOWP has also i'ndicated that it did not 

consider fruitful a discussion of wheeling arrangements with 

SCE to bring power out of the Imperial Valley, especially 

since LADWP's existing system would be close enough to make 

new lines less of a major cost for geothermal development. 

DWR has indicated that, while it may be more expensive, 

new DWR-owned lines could be bui lt out of The Geysers to 

connect with USBR's transmission system, which now ships 

power produced in the dams of the Central Valley Project. 

There is some chance SMtTD would join in building such a 

line, but the chance is slim. 

For some of the KGRAs with the highest potential for 

development at this time, there either appears to be suffi­

cient slack capacity in nearby lines, or sufficiently good 
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power, that Ciem0natrat!on 

pilot planta in the new fields can probably be built up 

3.0 MWe size with few transmission system difficulties. 

Additions beyond this level will probably require extensive 

new transmission lines. In. order to justify the ·expenae of 

. new· lines, utilities need confidence that the sufficiency 

and reliability of both the resource and the technolocn 
' justify installinq enouqh plant capacity to produce several 

hundred maqawatt.s of electricity. Such confidence usually 

comes from the operation of the first few plants in a qiven 

area. There may be a considerable laq between the comple­

tion of the first plan~• and commitments to construct 

additional units, since the utilities need time to gain 

operatinq experience and to determine whether they can risk 

additional capital. 13 However, the transmission system is 

not equally accessible to all potential parties interested 

in producinq electric power from geothermal resources. 

Those with transmission systems available may not be the 

par·ties moat interested in development of a particular area 

of geothermal activity. To that extent, the institutional 

nature of the tranamiaaion system i n California may result 

in del3ys in the mo•t optimistic schedule ot geothermal 

development. On the other hand, there is no quarantee that 

the parties with the moat interest in geothermal development 

will, in fact, have the financial resources and the skill to 

implement their development plans successfully. In any 
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The federai government .. could 

r ' 

the geothermal process for sev6ral. reasons: (1) the 

power plant and/or the .transmission facilities could be 

federal land; (2) the power plant and/or the transmission 

facilities themselves could be owned by the federal go~ern­

ment {USSR now c. .. .... :; some major transmission lines in C&lifornia) ; 

and (3)_ the federal_qovernment supervises the public utilities' 

sales of electric power to other than final consumers and 

expansion of transmission lines. 

At this point, the federal government's involvement as 

a landowner is not clear because it is not yet an issue. 

For example, transmission lines from coal-fired power plants 

crossing federal 11inds have been dealt with several times 

before so that the procedures have been worked out. How­

ever, the specific problems of transmission lines from geo­

thermal areas have not been encountered. Transmission lines 

in wilderness areas would probably be controversial and 

federal landowni~g agencies would be involved in the dis­

pute. For example, PG&E spokesmen believe it unlikely that 

they would be allowed to construct a transmission line over • • 
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of the Sierra . . 

Lake-Lo~g Valley r~gion. The transmission lines would cross 

nationai forests and the approval of the Forest Service 

would be required. PG&E believes there are some acceptable 

routes for transmission lines into the region but all would 
' .. 

involve some degree of controversy. Because other KGRAa are 
~ 
1' 

situated near wilderness, wildlife, or scenic areas as well 

as near national forests, disputes before BLM, the Pvrest 

Service, and other federal agencies may continually arise 

concerning approval of proposed transmission facilities. 

The federal goverranent as an owner of transmission 

facili ties (through USBR) would be involved in negotiations 

over wheeling and access to these public lines. The federal 

transmission system in C&lifornia is not extensive; some 

have suggested that the United States build more trans-

mission lines to make geothermal plants (and other new power 

sources) more accessible to publicly owned utilities. 

Embarking on a major program to construct transmission lines 

would itself be a controversial undertaking and probably 

would involve interactions with many other governmental 

agencies and parties. 

The involvement of the federal government as a super­

visor of the wholesale transactions of utilities occurs 

through FPC. The commission must approve the intercon­

nection of utilities and the rates charged in sales of 

electricity that will be resold. 14 Both wheeling and sales 



utility to another would 
'·' diction. This situation need not c.rfJate any particular 
tJ ' , "' ' ~ I f • t 

pro~lems, but it' may 1 make a devel~piiient schedule ' that . 

includes resale take longer than one in which the utility 

sells all the power produced to final users. If FPC cho?ses 
\ ,, 

to apply its standard schedul~ of tariffs f.or sales between 
~ \ 

u~~litiea,. the utilitY wishing\\ t~ sell powe~~ from a d~on-

stra~ion plant m~ght i not reco~·ar its higher-than-normal 

costs. FPC may be willing to add a special class to its 

tariff schedule to cover such situations, but considerable 

time and effort may be required to work out such arrangements. 

7.3.2 State 

The state government could be involved in the geo­

thermal process for the same three reasons as the federal 

government: (1) the power plant and/or the transmission 

facilities could be located on state land; (2) a state 

agency could own the power plant or the transmission facili­

ties (DWR owns both power plants and transmission lines 

now): and (3) the transmission line could be subject to 

CERCDC or CPUC jurisdiction. 

State government involvement as a landowner would occur 

primarily through SLC. Although the specific case of a 

transmission line from a 9~othermal power plant across state 

lands has not yet been encountered, the placement of other 

transmission lines on state lands has been handled a few 

times before. No particular problems with transmission 

• 
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controversy can be expected to focus on state 

must grant the right to build the line across 

There may be some d~lay if the agency· is 

dealing with such controversies. 

State government involvement as 

r.dsaion lines is limited by the fact that ~ ~us f~r, onr~ ·­

one agency (DWR) owns any transmission line--and it owns a 

total of only 13 miles. However, DWR is interested in 

building ita own lines out of the Geysers area to the Tesla 

substation on the USBR system as an alternative to wheeling 

arrangements with PG&E. such a line would benefit other 

publicly owned utilities and large companies such as Dow 

Chemical that may need transmission facilities out of the 

same area. These other potential producers have discussed 

the idea of joint participation in the construction of a 

state-owned line in order to get what they consider to be 

easier and more favorable access to transmission facllities . 

Such a project would be a major undertaking for DWR and 

would be expected to encounter strong opposition from PG&E. 15 

CPUC and CERCDC share regulatory jurisdiction over 

transmission lines. The energy commission's jurisdiction is 

limited to lines that run from a power plant to a point of 

interconnection with a high-voltage transmission network. 16 

If the power plant is less than 50 MWe in size, the energy 
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wishes to waive his exemption in order to take advantage 

the procedures under the commission17>, so any associated 

transmission line would also be exempt. CPUC jurisdiction 

is limited to privately owned utilities, but covers all 
. l • 
high-volt~qe ~ransmission line constr~ ... .:tion, not j.ua't 

struction directly related to new power plants. , CPUC has 

been handling transmission line applications for ~ny years 

and is not expected to encounter any new difficulties. 

CERCDC, however, is a new aqency18 and has not yet approved 

any transmission lines or power plants, so it may encounter 

ordinary start-up problems in the approval of transmission 

lines from qeothermal areas until it acquires experience as 

a requlatory body. 

7.3.3 Local 

Local government can be involved in the process both as 

a requlator and as an entrepreneur. Whether local planning · 

commissions and county boards of supervisors will be involved 

directly depends on exactly where the transmission facili­

ties would be placed and whether CERCDC has jurisdiction 

over the transmission line. If CERCDC has jurisdiction, it 

will issue the sole state permit for the line. 19 However, 

local qovernment is indirectly involved in the decision 

making by the conanissicn because CERCDC must enforce local 

rules, regulations, and ordinances.
20 
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of Burbank is actively engaged in planning for several 

geothermal units and associated transmission lines, and 

LADWP is also keeping the .matter under investigation. If 
' ' , ~ ,I \ 

I \ 

the ·plans of these ~gencies are controversial, the entire 
' ( ~ )I: ~ f • • 

project is likely ~o ~· affected since it is improbable thclt 

a transmission line 1~uld be considered 

7.4 · Interactions with Nongovernmental Participants 

Nongove1~nmental participants interact at the trans­

mission stage because of concerns over power line location 

and because of the special arrangements that may be neces­

sary to deliver power from geothermal areas to customers 

long distances away. 

The siting of transmission lines in California has been 

controversial in the past when the lines have passed near 

populated areas or r~gions of great natural beauty. Because 

geothermal resource areas are located in sparsely populated 

areas with some recreational and scenic value, the criticisms 

raised about transmission lines for gaothernaal power plants 

will no doubt mirror the concerns that have been raised 

before. The intervenors will probably be a mixture of local 

residents, and recreational and environmental interests. If 

government and corporate participants manage environmental 

impacts · 11 and insure minimal disruption, complaints and 
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strategy for 
r. 

1• 

po~er line ha~ bee~· rerouting' it. 
~~ • • ' • ~ ,.._ " ..> ' ' r I • l 

li~e~, ·route ch.anges add 1.ittle to the total .cost, espe-
·r I ~ I I t 

l cia11y l.f ·it is ·& ·1ong line. ·. 1n the geot1ierma1 case, where 
. \ . ; -

t ~e attempt Jis to keep ~in~s ~ . i~~tlaily, as short as pos-
,. ~ . ' 

sible ~ rerouting may add significantly to the overall cost. 
. ' ; 

'Therefore, there may be considerable· friction in certain 

instances that might discourage a potential producer from 

proceeding with a : geothermal development. Because the 

controversies will be very site-specific, little more can be 
21 said without discussing a particular place. 

The arra~gements that must be made between nongovern­

mental participants to sell, trade, or wheel power add a new 

i ayer of complexity in comparison to what is necessary if a 

more conventional generating facility is built. With a 

conventional unit, the operator generally has to obtain only 

government".! approvals before he can produce power for his 

own needs, and he does not have to make arrangements with 

any other party. For many potential participants in geo­

thermal development, this is still the case. PG'E needs 

agreement from no other no~goverrunental party to transmit 

power from The Geysers into its system; SCE needs no one 

else to bring power from any plants it may build in Long 

Valley . In order to avoid maki~g arra~gements with others, 

a producer needs its own transmission line to an area. As 

• 

• 

• • 



situation limits the n~er 

KGRAs and participants that could develop geothermal resolU·ces. 

Making arrangements to sell, trade, or wheel power also 

involves standard contract negotiation. An added complica­

tion is that one or more parties may be reluctant to e~ter .. ,, 
into such agreements. Aa already mentioned, privately owned 

utilitiea consider their economic and physical control of 

electric power transmission a valuable factor in their 

competition with publicly owned utilities, so they are not 

apt to grant publicly owned utilities easy access to trans­

mission facilities. Some large corpo1 ·~tions are seeking to 

control their own sources of electricity so they will not be 

subject to the rate increases imposed by privately owned 

utilities . The problem is particularly acute because CPUC 

has tended to ~~i~e the 

much more than those charged to residential customers. 22 

Consequently, the privately owned utilities are, under­

standably, reluctant to make this move by former large 

customers easier. A 1973 Supreme Court decision23 somewhat 

strengthened the hand of publicly owned utilities trying to 

gain access to privately owned lines by requiring privately 

owned utilities at least to bargain in good faith over 

wheeling. 24 A bill now before the California Legislature 

(AB 4069) would interpose CPUC as an arbiter of wheeling 

negotiations, and would give it the authority to order 

interconnection and wheeling if an application for such an 

order is brought before it. The bill would limit this 



CPOC 

VEontional enerqy resource-a (i.e. , resource• other than 
' I \\ 

nuclear energy and fo~sil'~~uela) • . If ~~acted, th! s_ bill 
\\ 

' would further strengthen the hand of those in search of 

wheeling, including nonutilities such as Dow Chemical, but 

would n~t settle disputes with the privately owned utilities 

and ,could not. guarantee full cooperation. Because wheeling 

is crucial to the plana 'of several potenti al participants, 

one can also expect that these participants would intervene 

in proceedings before federal and state ~genciea to request 

that any leases of state or federal lands for well-drilling 

or power plant construction require the lessee to make his 

transmission lines accessible for wheeling to others for a 

negotiatdd fee. The nature of this conflict probably guar-

antees that it will go on for some time. 

Another source of the parties' reluctance to enter into 

sale , trade, or wheeling arrangements might be the desire of 

one of the parties to maintain control of a geothermzil 

resource for its exclusive use. This situation would be 

especially true if it we·: e clear that the resource would 

produce very cheap electricity. Because there is only one 

producing field in the ~tate, cases of such reluctance to 

negotiate arrangements are probably rare at present, but as 

more areas are opened up, the problem could become more 

acute. 

Transmission is a vital link in the development of 

~eothel1Dal resources for electricity production. The 

• 
• 
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the ·baaia for potentia~ly v.liy, 
~ I 

powerful control over that development. 

control now, naturally, do not wish to see their .. position 
., 

weakened. Those n.ow disadvantaged wish to see some 
c 

government interven~ion to improve their position. Until 

·· some mechanism is established to resolve 

institutional nature of the transmission 
\ 

may be very influential on the pace and pattern of geo-

thermal development in California. 

7.5 Proposals Made by Various Participants in the Process 

7.5.1 Existing Lines 

• Require privately owned utilities to deal with 

ether~ 

vately owned utilities' lines. 

• Require privately owned utilities to carry others' 

power over the privately owned utilities' lines. 

• Conduct antitrust actions against privately owned 

utilities that refuse to wheel others' power. 

• Place all electric transmission lines in "common 

carrier" status. 

• Have the state or federal power producers guaran­

tee the power of the others who want to transmit 

power over privately owned lines. 



owned 

thermal areas to load centers. 

• Require that line• built to 

geothermal power as well. 

• Have the c,tate designate transmission corridors 

and assemble the •r~gbts of way• across them. 

• Allow accelerated depreciation for the cost of 

building transmission lines from geothermal areas. 
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FOOTNOTES 

New hiqh voltaqe transmission lines operatinq at 69 kv 
cost on the order of $35,000-$50,000 per MWe mile 
accordinq to discussion• with various utilities. If a 
new 25 Mwe qeothermal plant, the first for a new hydro­
thermal field, cost $12.S million and requires 100 mile• 
of new lines, the line• would represent 28-40 percent 
of the total capital co•t of the project. By com­
pari•on, the co•t of transmission line• is typically 
10 percent or less for a remotely sited fossil-fuel­
fired power plant of about 750 MWe capacitYi. 

2. Interview with John Dutcher of CPUC and also confirmed 

3. 

4 . 

s . 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

by Ed Terhaar of DWR. 

Seven million to eiqht million dollars--telephone 
interview with Mr. H. R. Perry, Chief Planninq Enqi­
neer, PG&E, July 23, 1976 • 

Telephone interview with M. D. Whyte, Manaqer, Electric 
System Planninq, SCE, June 16, 1976. Interview with 
Peter G. Lowery, Power System Dev.elopment Division, 
LADWP, July 6, 1976 • 

Information from same interviews list~d in n. 4 . 

Chapters 194, 195, 196. California Statutes of 1976. 

Lowery interview, see n. 4. 

Discussion with former utility executive. 

CPUC application 151892. 

Discussion with NCPA. 

Di•cuaaion with DWR. 

Interview with Lowery, see n. 4. 

Transmission is, of course, only a part of the reason 
the utilities will wait for expe.rience to be accumulated 
before making investment plans . 

14. Discussion with NCPA, referring to FPC regulations. 

15. PG&E has opposed such a 13-mile line before. Discussion 
with DWR. 



Code Section 25107. 

Public Resources Code Section 

See Chapter 10: 

19. With certain exceptions; see Chapter 10. 

20. See Chapter 10. 

For descriptions and issues likely to arise in 
KGRA, see the JPL report. 

22. Diacuaaion with CPUC. 

23. Otter Tail Power Company v. United States, 410 u.s. 366 
(1973) • . 

24. The NRC must now look at the antitrust aspects of a 
nuclear plant application, includinq the transmission 
network, before it can qrant a construction permit. 
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CHAPTER 8 

FINANCIAL ASPECTS 

8.1 overview 

8.1.1 No Absolute Problem 

Geothermal development faces 

problems. Obviously, geothermal projects must compete with 

other investments for capital resources, but there is no 

barrier apart from this competitive one. 1 

One reason for the absence of major problems is that 

geothermal power is a small part of the energy industry and 

is likely to remain so. For the foreaeeable future, geo-

thermal entrepreneurs are apt to seek a small share of 

energy capital. Moreover, geothermal projects are them-

selves small relative to other energy projects: development 

of a power plant and production field at The Geysers is much 

less expensive than building a nuclear plant. The point is 

not that small investments are generally easier to make than 

large ones; indeed, capital markets often prefer large ones. 

However, very large projects or attempts at major and rapid 

reallocations of capital within an industry are apt to run 

~foul cf investor preferences for risk spreading, even 

though the large projects or reallocations may promise 

superior returns . 

A second reason for the absence of major financial 

barriers is the strength of the principal geothermal 

167 
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ent~~preneurs~ ' lax;ge ~ and 
"' . ') ~ 

companies 'like Chevron 
j 

~ '· and ~G&E can r~ise money for virtually 
-

any investment they care to undertake, ~o 
~ . 

willing to pay the interest costs and 

Such entrepreneurs can also use their vet:y substantial 

internal resources .to finance qeothermal investments. 

Whether larqe or 'small , private or publi~ , 

evaluate ge~>thermal investments on the basis of their likely 

returns. Projects will be undertaken to the exten·t that 

they offer better returns than alternative investments. 

Development at The Geysers shows very clearly that some 

geothermal projects are competitive and Chevron, at leaat, 

views geothermal development as roughly equal to present oil 

and gas development. 2 There are, however, problems that 

affect geothermal projects' attractiveness to investors. 

These problems and financial considerations related to them 

are the subject of this chapter. 

8.1.2 Reaource Needs for a Geothermal Field and 
Power Plant 

In the earliest stage of geothermal development, that 

of obtaining leases, there may be substantial costs, but 

there are no prohibitive fihancial barriers to even small 

entrepreneurs. Leases at The Geyadrs ha,:-a averaged $836 an 

acre, with much higher prices in some oases , but The Geysers 

is a proven and producing field. 3 Outside The Geysers, 
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have averaqed $36 an acre. from the 

costs in obtaininq leases, there are annual rents 

aionally small tax burdens . By and larqe, the costs of 

controllinq qeothermal land da not rise until a resource 
, 

been proven. While these coats may be relatively small, 

they are not trivial, and may amount to 10 to 20 percent 

firm' a exploraticn'~: budqet. 4 

The initial investment is increaaed during the explora­

tion staqe rouqhly by the cost of drilling three wells. At 

The Geysers, the drilling of three wells presently costs 

about $1.S million b" t ~S increasing each year; in the 

Imperial Valley, where drilling is easier, the cost per well 

will be somewhat less. Althouqh variations in drilling 

conditions and in the number of test wells required may 

result in substantially hiqher costs, and allowance for 

unsuccessful exploration raises the ante still hiqher, it 

does not take a firm with enormoua resources to raise the 

amounts of money necessary to lease and prove up a qeothermal 

field. Diablo Exploration Company, a comparatively small 

operator, estimates that it haa the wherewithal to lease and 

explore a minimum of three fielda, and large companies of 

cour~e can do more. 

Finally, the developer needs to drill additional wells, 
. 

generally 12, to reach the total needed for a power plant. 

To date, this has occurred after a sales contract has been 

negotiated ; by this time, the original developer may have 
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and both production drillinq and 
,, • 1t .. 

I 

operations to another entrepreneur. In general, the devel-

~ ' ope~ will pay ,for the production wells and for the pipinq to 
I 

carry the steam or hot water. from the~! to the power pla~t, 

a total investment on the order of $8 million. . 
sales agre9ment, with whatever accompanying guarai~ees are 

ql~en reqardinq the buyer's intentlon to construct and 
I ' • 

operate the power plant, provides an asset that can be used 

for rai9inq the additional capital. Coal mines, for instance, 

are sometimes financed on the basis of lonq-term sales 

contracts. It seems extremely unlikely that a geothermal 

developer, large or small, would find it difficult to raise 

investment money for the purposes of field development once 

he has proved the exi~tence of a r~source and negotiated a 

sales contract. 5 

The geothermal energy user must, of course, raise money 

to build a power plant and whatever transmission facilities 

are needed. Once again, there is likely to be no major 

financial problem, since geothermal power plants are rela­

tively small, costing on the order of $16 million· to $20 million 

for a 110 MWe steam plant and perhaps $25 million or $30 million 

for a 55 MWe hot water plant. 6 

9.2 Principal Competitive Problems 

The financial problems that concern geothermal entre-

preneurs are those inherent in any major investment: the 

• 

-• 
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relationships l:ietween·· costs and benefi tal, 
~ ': - I I o • "" 

ticular projec~s . and between ~~se ,projects ·and .~th~r :i· 
t • - l 

- ., ' ' ,· ,, I '\ 

potential! ·investments. Some of .~e cosJ:s . ~re ,o~vious--:~or 

example, ,those costs . invoived in obtaininq leases ; ' exPlorinq 
• , ' A l 

~ )' 'ii " • 'f •'" • 

for,, ;e~ources, con~·tructi~g ·and op·~rati:nq po.w.~r plants / arid 
.. . 

transmittinq power to fin~[ users. In a~dition, th·ere are 
,z ~ :r . 

incidental costs such as environmental reports, app,earances I . . . . . 
at qovernmental hearinqs, 1contract neqotiatioris, .and pos-

sible lawsuits. Such costs can reach a siqnificant level by 
I , 

the time electricity reaches final users. 

In assessinq the costs and benefits, a number of uncer­

tainties must be taken into account. First, major technical 

risks are involved. Since exploration techniques are not 

infallible, the ~i~k of finding 

In addition, the technoloqy for power production from geo­

thermal steam has had more use than that for other geo-

thermal resources. Consequently, the developer faces the 

risk that, even if he finds a resource, it may be one for 

which the technoloqy is uncertain. 

Auqmentinq these two technical bases of uncertainty are 

those which stem from leqal, institutional, and political 

problems. One, the lack of vertical inteqrati.on in qeo-

thermal development, means that any one entrepreneur will 

have to negotiate with a variety of others before electricity 

reaches final users. Of course, the first set of participants 

might get money from the next set before electricity is 
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to the risKs i~erent in d~aling ;~ith :?thera. 
. . . . l " 
However,. the nUmber of .participants, particularly at the 

• • 'I . . ' ' I 
• .i;._ l 

stages of power production and transmission, a e so few that 
' 

the uncertainty to be faced is not the· relatiV•!ly well 
I ,. ' 

understood uncertainty of the marketplace. In:stead, it is 
l 

the relatively poorly understood uncertai~ty ~j: activities 

by a very few organizations, some of whom hold significant 

monopoly or monopsony 'power. 

A second basis of uncertainty arises because the 

federal, state, and local governments have not settled into 

standard treatments of the geothermal developmeint process. 

Tax questions at the federal and state levels remain unresolved, 

as does the willingness of federal, state, and local govern-

·ments to allow or encourage geothermal development. Not 

only will incidental costs mount, but potential. returns will 

fade into the fii.ture as various government ager.iciea try to 

resolve how they will treat particular issues. 

Entrepreneurs face a third source of uncertainty 

because they have trouble predicting many of the incidental 

costs. Costs of environmental reports, appearances at 

governmental hearings, contract negotiations, and possible 

lawsuits are set by the joint activities of many partici-

pants and may vary widely among technically similar projects. 

• 
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exploration activities, field developman~, 
., . 

plant construction all take time. Expenses are -high 

' to · exert .significant borrowing or op~ortunity · costs, 

' 
a very· high rate pf return is necessary 1 to compensate for -' 

• ~ ' r ' ~ 

the eXP,enses and delay. What little evidence .. we 
. I 

development o.f el~ctrici ty from geothermal steam at The 
I 

Geysers--suggests that .the eventual. geothermal returns can 

justify some investments. Nevertheless, the expenses, the 

delay, and the risks are significant and do lead some entre­

preneurs to avoid or leave geothermal activities. 7 

The picture is not completely bleak, however. The 

process of geothermal exploration and development has enough 

technical similarity to the process of petroleum exploration 

and development that many entrepreneurs can develop fairly 

firm estimates of the major obvious costs involved and some 

idea of the incide·ntal costs. Therefore, the costs of 

geothermal development are more predictable than the costs 

of developing energy sources that require less familiar 

technology (e.g., coal gasification). 

8.3 The Role of Governments 

8.3.1 Federal 

The federal government is inevitably involved in 

shaping the geothermal financial picture. Its treatment of 



, ~ . : . 
effect ori ·the financia+ attractiveness of geothermal devel-. 

'· 
fopment ~ in petroleum development, 'the federal government 

developers to deduct the inta~gible i costs of 
• ' I 

and drilling ·ce .• g .• , labor costs) as a current 
' ( ' . . 

expense rather than having to add them to the capital value 

of the well and deduct them as depreciation expenses .over . . 
time. A court case has applied this pr~ctice to geothermal 

steam drilling that occurs in areas under the jurisdiction 

of the Ninth Circuit Court of Appeals (California, Oregon, 

Nevad.=i , Montana, Washington, Idaho, Arizona, Alaska, Hawaii, 

and Guam) on the grounds that geothermal steam is a mineral 
8 resource rather than water. The Internal Revenue Survice 

has warned that it will attack this interpretation in other 

circuits, and its application to geothermal hot water wells 

is very much in doubt. 

The federal government also may allow a taxpayer to 

deduct a percentage of his return from his taxable 

income as an allowance for depletion of the resource. Such 

a depletion allowance was permitted, although it has recently 

been re•~ricted, for petroleum and minerals, but not for 

water ~ells . The court case mentioned above allowed a 

depletion allowance for geothermal steam wells in the Ninth 

Circuit, but left the same doubts as to its applicability 

both ot•.:::.~ide the Ninth Circuit and to geothermal hot water 

wells. 

.. 
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The federal government can obviously affect the 

cial picture of geothermal development in other ways. 

directly, it can provide money for geothermal development. 

It currently plans to do so in two ways: 

guarantees and through demonstration grants. 

. Under the geothermal loan guarantee proqram, the 

federal government gu~ranteea to the lender 75 percent 

the amount of loans for geothermal development. This 

guarantee will presumably make banks and others more willing 

to lend for the purposes of geothermal development. Apparently, 

only the Wells Fargo Bank is involved in financing geothermal 

activity, but ERDA'S loan guarantee program staff indicates 

that there is substantial interest in the program by pot~ntial 

lenders in California and elsewhere. 9 Some induatry people, 

however, feel that the loan guarantees will not work very 

well. Many developers have a general preference for equity 

versus debt financing in risky ventures, and the loan guarantee , 

program does little to change that preference. Also, the 

loan guarantee program will not make as much money available 

for geothermal development as the program sponsors might 

have thought, becauae the bank• and Dther lender• are 

usually more interested in developing relationships that 

have long-term returns than i n avoiding failure . Conae-

quently, they are more interested in doing business with 

large, stable participants that have a long-term commitment 

to geothermal development than with newly formed organizations 



just trying to break into the area. Unfortunately, the 

provisions of the geothermal development program make these 

newly formed participants more interested in obtaining loans 

than the larger, more stable participants, which have no 
.. 

trouble obtaining loans. 

· The federal government's second method of providing 
' money for ge~thermal development--its demonatratiop .grant , 

program--pays a portion of the costs of some' power genera-
. 

tion facilities in order to demonstrate the attractiveness 

of geothermal development. Such grants might be a par­

ticularly appropriate way to absorb the risks of developing 

technologies for hot water resources. 

The federal government also affects the financial 

picture of geothermal development in indirect ways. For 

example, the restrictio~s that the Securities and Exchange 

Cormnisaion (SEC) places on firms seeking public investment 

(the method of financing preferred by many developers) 

affect how easily firms can raise money from the public for 

geothermal investment and how easily one geothermal develop-

ment firm can mer:ge with another. 

Another way in which the federal government affects 

geothermal finances indi rectly is through its actions as a 

participant in the geothermal devalopment process. As a 

leaaor, it imposes costs for bonuses, rents, and royalties. 

As a regulator, it requires that developers take actions 

that cost money. As a research-supporting agency, it 



supports studies that may reduce costs or 

ties in .the development process. 

government may also take actions in other spheres, such as 

those of nuclear energy and petroleum energy, which affect 

the relative attractiveness of geothermal investment. 

8.3.2 State 

The state influences geothermal finances in many 

same ways as does the federal government. California can 

affect finances directly through tax provisions, securities 

regulation, and demonstration grants. For example, regulations 

preventing the public sale of high risk securities have 

hampered att empts to raise funds for geothermal activities. 

It can also sponsor research that might reduce the costs of 

geothermal activities: for e.~ample, CEP~OC i~ sponsoring a 

baseline study of environmental conditions at The Geysers. 

Finally, the state's participation in geothermal development 

as a lessor and regulator can affect finances. For instance, 

its willingness to use a net-profits basis for competitive 

lease bidding reduces the immediate cash demand of geothermal 

development at the expense of the long-term return. 

Note that both the federal and state governments, 

through their regulation of utilities and agencies, have 

another way to affect geothermal f j ~s: they have the 

power to make utilities and agenc .ore or less risk-

averse, and to directly encourage or discourage investment 

in geothermal development . How the federal and state 



governments 

significant 
• development. 

8.3.3 

Local governments have a slightly different set 
~ 

influences on geothermal finances. Most explicit is the 
I~ \ l 

local property tax. In Californii, local governmen~s are 

required to charge the "full market value" of property for 

tax purposes. When a developer has proven the existence of 

a resource to the satisfaction of a power producer, he has 

also proven it to the satisfaction of the County Assessor, 

even though the power plant may not be built nor revenue 

generated for several years thereafter. At least two 

developers in Sonoma and Lake counties are now facing severe 

tax bills even though they have no revenue from the resource 

they possess. 

Perhaps the major financial influence of local govern­

ments, however, is their ability to affect the incidental 

costs of geothermal development. Local governments charge 

fees for producing EIRs; they have the power to require 

mitigation measures that increase the costs of various 

geothermal activities; and they choose how to conduct the 

hearings (and sometimes lawsuits) that accompany procedural 

matters. Since environmental reports, for example, can cost 

over $100,000, this power to affect incidental costs is 

significant. 
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8.4 Sources of Capital 

8.4.1 Internal Sources 

Governmental agencies are not the only participants 

that can affect the financial 

ment. One source of money is the geothermal developer 

himself. He presumably starts with an inttial amount of 

money that he wants to invest in geothermal development. 

His existing geothermal projects can thus play a crucial 

role in his decisions about any future project--either by 

absorbing his funds or providing new ones . For instance, tf 

all of his projects are in the exploration stage, he may run 

out of money before he has done all the exploration and 

development work he wants to do. On the other hand, if at 

least one of the projects produces revenue, either from sale 

of the field or production of electrici~y, he will have 

funds for exploration and development elsewhere. Magma 

Power is apparently in this position. Revenue from the 

projects at The Geysers provides money to pay for exploration 

and development activities in the Imperial Valley and else­

where. Consequently, an improvement in the return tu geothermal 

developers will, under Magma's present plans, go directly 

into more geothermal exploration and development within the 

company. 

Nongeothermal projects of a developer also play the 

same dual role: they can either take away money that the 



for geothermal and develop-
'ti 

ment, or t hey can provide revenue that he can apply to such 

activities. 
t 

For various oil companies, petroleum -projects 

have apparently worked both ways. Some have used revenue 

from such projects to invest in geothermal exploration and 

development: others have found that the opportunity to 

invest in petroleum development discouraged the use of these 

funds fo~ geothermal development . Therefore, the internal 

funds available to a developer depend on the role of other 

proj~:cts immediately available to him. 

8.4.2 External Sources 

Other developer•. Geothel."1Dal developers will sometimes 

get money, as well a• other resourc~a. from oth~r developers . 

Occasionall:i', a :mall developer has 01.:tainad acceihi to a 

leased geothermal area and some develop1,nent capital by going 

into partnership with a large company U1at held geothermal 

leases . On other occasion•, ~~r>eciall}' in The Geysers, two 

or three developers have merged their operations so that 

they can help each other pay the costr, of operating the 

field and attending val'ious governmental hearings and 

contract negotiations. Cooperative venture• are unlikely to 

be widely entered into because of the value ot the fee tor 

operating the field . However, there are theoretical advantages 

in small developers' working with large ones, such as a large 

firms' being better equipped to represent the joint venture 

in contract negotiations and governmental hearings . 

• 
• 
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Geothermal users. Another source of funds for geo­

thermal development comes from power producers. Privately 

owned utilities have shown a willingness to invest in geo­

thermal development. Some of this development baa even 

occurred in stages of the process prior to construction ~ 41d 

operation of a power plant. SCE and SDG&E have both formed 

subsidiaries: in aome cases, to obtain leases; in others, 

to help developers test r~sources or technologies. 

Publicly owned utilities are another source of r~sources 

for geothermal development. The city of Burbank went into 

pa~tnerohip with Republic GeothP.cmal at the beginning of the 

process, helping to obtain leases for geothermal develop-

ment. NCPA, as noted above, has entered a development and 

purchase agreement wi t .h RFL , for which it [)&id $930 , 000. A 

few state and federal agencies, notably OWR in California, 

have expre11sed interest in geothermal development . This 

interest may include activities at all stages of the process, 

from obtaining leases to constructing transmission lines. 

Private and public utilities obtain their financing 

from retained earnings, sales of bonds and issuance of both 

preferred and common stock, all of which are regulated by 

government. Tho general process h~s been analyzed extensively 

and is outside the scope of ~his report, except for the 

parti cular actions the state might take to encourage geo-

thermal investment versus other i nvestment . 



Large corporations that use substantial amounts of 

thermal development and on occasion 

Dow Chemical has invested money for geothermal development 
• 

in one of the Magma companies in return for a good 

position when it tries to obtain resources for its own 

geothermal electric plant. AMAX has also expressed interest 

in arrangements like this one. 

Outsid~ investors. Of course, a wide range of in­

vestors outside the geothermal development process might 

also contribute resources . Most prominent among them are 

high-inc9me individuals and groups seeking tax shelters. 

The~e taxpayers are going to be very sensitive to the 

treatment of geothermal costs for tax purposes. An increase 

in the certainty of their ability to deduct intangible 

expenses as a current expense or to use the depleti~n 

allowance would, according to most predictions , vastly 

increase the amount of money available from such sources. 

A second source of outside investment might be middle-

class investors. According to 0ne analyst, these investors 

are not so much interested in steady returns as in a sig­

nificant chance at a very big one. Therefore, they are not 

going to be so sensitive to the treatment of costs f or tax 
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purposes, but very sensitive to the treatment 

of returns--for example, changes in the depletion allowance . 

Another problem they face is the difficulty of obtaining 

enough information about developers to feel knowledgeable 

picking one project for their long-shot investment. The 

developers also face a significant question: they muat 

decide whether these middle-class investors represent enough 

money to justify the time and effort involved in contacting 

them and convincing them that a particular developer is a 

good place to invest money. 

A third set of outside investors who might contribute 

substantial resources to geothermal development is institu-
I 

tional investors, such as trust funds, insurance companies, 

and educatio~al i~~titution~ . Th~•~ i nve» t ors generally 

have enough financial stability to be able to stand the 

expense and delay of geothermal investment, if they can buy 

into the investment in small quantities. The federal and 

state governments could do a great deal to get them in­

volved. A first step would be to write and interpret the 

trust lawa so that the goals of investing in geothermal 

development would outweigh its technical and nontechnical 

risks: that is, so that t he investment would be considered 

"prudent" by those who apply the laws requiring that trustees 

make only "prudent" investments. Other steps might include 

some form of tax br eak for investing in geothermal develop-

ment--perhaps lighter taxation for retur ns from geothermal 



investment. · Models for such actions can be found in the 

Keogh plans ·for individual investors and in the . treatment 

insurance expenses in some foreign- countries. In these 
.. 

cases, taxation on income that is invested (in this case, 

geothermal development) may be deferred until a return from 
' the investment is . realized; then, when taxes are paid, the 

interest costs o~ waiting for the return may be deducted. 

Lenders. Funds for geothermal development are also 

available in the form of loans from more traditional lenders, 

such as banks. Indeed, the federal loan guarantee program 

discussed above is designed to increase the availability of 

funds from such sources. A developer seeking a loan will 

probably have to provide about 25 percent of the total cost 

from other sources and provide assets as collateral. 

8.5 Political Considerations 

Many of the steps that the federal and state govern­

ments could take to improve geothermal finances will face 

serious political opposition. At present, the major actors 

in geothermal development are oil companies and utilities. 

The major investors are oil companies, utilities, large 

corporations that use significant amounts of electricity, 

and high-income individuals. None of these groups is politi­

cally popular at present. Consequently, measures that help 

t.hese groups, even if they also help geothermal development, 

, 



may not be received with great acclaim in Congress. In 

fact, some of the peopl,e involved in geothermal development 

feel that the power to deduct intangible expenses as a 

current expense and the power to deduct a percentage of 

re ·r nue as depletion allowance in geothermal development 

have both been held up only because Conqresa is afraid the 

public wf ll perceive them as measures to help the oil companies 

rather than as measures to help geothermal development. 

Similarly, regulatory aqencies sensitive to public outcry 

over electricity rate increases are going to be worried 

about measures that would allow the coats of geothermal 

development to be absorbed in electric utility rate bases . 

Measures to increase investment by rich individuals and 

The provisions concerning institutional investors, 

which are not objects of the same antipathy at present, may 

be one way around this dilenuna. Another way may be increased 

government11l activities, such as demonstration grants. Of 

course, de1ROnstration grants often go to the same people (or 

public-private partnership arrangements) who would receive 

the benefit:• of the tax breaks described above, so these 

grants may or may not be perceived as less nefarious than 

the tax breaks. 
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8.6.1 Tax 

Allow intangible costs of drilling geothermal 

wells to be deducted as a current expense for 

purposes rather than capitalized in the value 
~ 

the well (i.e., trea't geothermal wells like oil 
.I 

and gas wells). 

• Allow the "expensing of intangibles" as above, 

only to the extent that the tax benefit covers 

geothermal revenue or the tax savings go directly 

to geothermal expenditure. 

• Allow revenue from geothermal wells to be subject 

to a 22 percent depletion allowance instead of 

cost depletion (i.e., treat it similarly to the 

way revenue from oil and gas wells is treated). 

• Allow percentage depletion only to the extent of 

further investment in geothermal development. 

• Allow geothermal developers to write off (deduct 

aa current expense for tax purposes) 300 percent 

of the costs associated with dry holes. 

• Use a biddable factor other than a cash bonus 

(such as a percentage of net profits or the level 

of royalties) in competitive lease sales. 



• • 

Ailow r~pid depreciation ,of 

for geothermal development. 

Defer the imposition of local property taxes 

the well• start producing revenue. 

Replace the local property tax with a severance 

tax in the case of geothermal holdings. 

• Elimin~te the capital gains tax on sales of geo­

thermal assets. 

8.6.2 Loans 

• Vigorously implement the federal loan guarantee 

program. 

• Have ERDA make loans as well as guarantee them. 

• Obtain loans from utilities and heavy users of 

electricity (with any necessary changes in utility 

regulations to allow these loans). 

8.6.3 Other --
• Relax Califo~ni~ restrictions on 9elling risky 

aecuritie~. 

• Promote more limited partnership agreements . 

• Grant a higher rate of return for capital used in 

geothennal electricity than in other forms. 



Conduct state or federal 

projects. 

Form more partnerships 

developers . 

Lower bondinq requirements for geothermal wells. 

Encouraqe utilities to do the development drillinq 

of known fields th«~selves. 

• Have California change its tax laws as a model for 

the suggested IRS changes. 

• Have the federal government take a stronger posi-

tion than the Tax Reduction Act of 1975 so investors 

would be more certain of the tax aspects 0£ their 

investments . 

• Enact provisions somewhat like those surrounding 

Keogh ·plans to encourage institutional investment 

in geothermal development. 

• Legislatively set a time period for cost depletion 

purposes. 

• 

• 

• 
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FOOTNOTES 

General comme~ts on the analyses in this chapter ranqe 
from a major utility's view that "· ' •• the statement 
of the. problem andJ(pr oposals represent a rather naive 
approach to the i8$\ies of financial risk • • • " to a 
major developer'• view that "Chapter 8 on fin~ncinq was 
well done and •hawed some keen in•ight· into the work­
ings of a f .ree enterprise system of risk exploration." 
'; ae reader i• invited to make hi• own judqment. The 
authors hope that, in any event, the chapter is useful. 

2. Interview with Dave Butler, of Chevron, January 13, 
1976. 

3. Chriatopher D. Stone, Geothermal Enerqy and the Law I: 
The Federal Lands Management Program, Draft Report, 
University of Southern California Law Center, September 30,1 
1975. 

4. Chevron notes that these costs over a 10-year lease 
period for a full allotment of 20,480 acres of federal 
land can amount to nearly $1,000,000. 

S. Indeed the NCPA-RFL contract's provision for payment of 
$930,000 to RFL in return for exclusive riqhts to the 
steam appears to be an example of the user's supplyinq 
capital at the exploration staqe. There has been 
comment that PG&E paid $5,000,000 at the aiqning of its 
purchase agreement at The Geysers, althouqh PG&E states 
that it has never advanced money for geothermal develop­
ment. 

6. Estimates of PG&E'• Geysers Unit 14 and Chevron's 
p;edictions of hot water plant costs. Although there 
is considerable variation in the cost estimates for 
future plants, the important point is that individual 
qeothermal plants are not apt to require larqe invest­
ments relative to other activities by major utilities. 

7. There are reports that Shell may end its development 
activities. 

8. Reich v. Commissioner, 52 Tax Court 700 (1969). 

9 . Telephone interview with Mark Silverman, ERDA, June 29, 
1976. 
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mental impacts in goveriune~t'al decision• has been' the c-~nter . ' . . 
of much attention in dtscusaio~s of nontechnical barriers to 

·' ( t 

' ' ·~ 
geothermal development. From the developers' point of view, 

~t is regularly singled out as the cause of significant 

delays. Consequently, a long list of p~oposals has been 

made to reduce these delays, up to and including exempting 

geothermal development from environmental reporting require-

ments. Government agencies, on the other hand, allege that 

much of the delay is brought on by the developers' negative 

attitude toward reporting requirements in the first place. 

Environmental reports are required for both federal 

and state actions for geothermal development. 1 Consequently, 

there are hardly any discretionary permits that can be 

obtained without preparation of a detailed EIS (under NEPA) 

or EIR (under CEQA) • Because of the aeqi1ential nature of 

geothermal development, at least two and perhaps as many as 

four separate impact reports are required: (1) for leasing 

federal or state lands; (2) for obtaining permission to 

drill; (3) for obtaining permission to build a power plant; 

and (4) for obtaining permission to build a transmission 

line, if the line is considered separately from any particular 

191 



I I 
, I 1 

consolid~ting any 
{ 

facilities with the power ~larit decision can 
' . reduce the total reports to tW<>. In theory, . . 

' statement coul~ be prepar~d , ~at would be acceptable 

agencies involved . 

There is no question tthat ' the 
I 

' reporting requirements have resulted in more lengthy approval 

processes and significant costs to the developers. At The 

Geysers, well-drilling EIRs can cost $10,000-$30,000, while 

power plant reports can cost on the order of $250,000. 2 

In areas where the geothermal resource is confirmed, simply 

writing the EIR can add months to the permit approval t~ me. 

On the other hand, there are legitimate environmental 

problems that were largely unaddressed until CEQA and NEPA 
' forced agencies and developers to confront them, at least to 

the point of acknowledging their existence. These problems 

have involved soil erosion and disruption of the land during 

the preparation of well pads and during drilling: noise and 

odor associated with well and power plant operations: and 

the longer-term consequences of subsidence, air pollutant 

emissions, and the potential for discharges to lakes and 

streams. 3 Measures to mitigate these problems are now 

conunonly included as conditions for obtaining required 

permits. 

9.2 Problems in Applying NEPA and CEQA 

To some extent the problems that have been encountered 

in applying NEPA and CEQA are the result of the newness of 

• 
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the concept, the procedures, the issues, 

individuals and orqanizations involved. As experience 

been accumulated, processes have begun to operate more 

smoothly. 

However, because of the open-ended nature of some 

provisions in both NEPA and CEQA, the document~' requ!red 

content is constantly chanqinq. The evolution has qenerally 
/. 

been toward requirinq more and more material and more 

detailed analysis. People in the industry often complain 

about these frequent changes in the "rules of the game." 

9.3 New Procedures Under NEPA 

The requirements of NEPA became effective in January, 

1970; and BLM's geo~~ermal steam leasing progra..~ was one of 

the first major federal actions to which they applied. As 

the EIS was being prepared on this proqram, a number of 

court cases set new standards on the content of such reports. 

Partially as a result of the rules set down by the courts 

and partially because of varyinq policies within BLM on the 

scope and content of the EIS, the statement itself was 

redrafted a number of times. Finally, after two and one­

half years of gestation, the BLM geothermal leasing program 

EIS was issued. It appears that subsequent environmental 

documents on less extensive lease sale areas will be prepared 

more quickly. Nevertheless, the difficulties in producing 

an adequate EIS or related document have not all disappeared. 



management agency, most· likely BLM or the 'Forest Service • . 
r < 

This assessment is acco~p~ished by 'the preparation ·of an 
I ' ( f 

Environmenta·~ Analysis [f.eport (or Rec~rd', tf prep~red 
.. ' 

USFS). This report usually encompasses an entire KGRA or 
. 

_even larger area and is general rather than site-specific 

approach. Preparation time averages three to six months. 

From this report, a determination is made as to whether or 

not geothermal development would constitute a major federal 

action affecting the human environment of the area. If so, 

an EIS is recommended and a Department Task Force is formed 

to prepare it. An EIS is completed in one to two years. If 

the EAR shows that development will not affect the environ-

ment significantly, a negative declaration is made, and 

leasing can begin by the competitive or noncompetitive 

processes. 4 

Once a lease is issued, and prior to the conunencement 

of operations on the lease, a plan of operation must be 

submitted to USGS for approval. This plan is evaluated for 

environmental impact by means of an Environmental Analysis 

(EA) prepared by USGS. It ia site-specific and addresses 

in detail the proposed operations. The time involved in 

preparation of an EA is one to three months. From this 

analysis a decision is made as to whether or not the 

proposed operations would be a major action affecting the 

environment. If the decision is positive, an EIS must 

• 
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decision 

Special lease stipulations can be added to 
' 

issuance as a result of an EAR, and special conditipns 

.qoverninq operations can be added to 

of operations as a result of an EA. 5 

No staqes subsequent to exploratory 

conducted on federal lands. It can be expected, then, that 

the initial decisions for each of these later staqes will 

involve similar delays as the organization learns to cope 

with the new situation. 

9.4 New Procedures Under the California Environmental 
Quality Act 

Experience with CEQA has accumulated over a somewhat 

shorter time frame, but more decisions on various elements 

of geothermal development have been made in this period: 

consequently, the procedures of state, local, and regional 

agencies in geothermal development appear to be more mature 

than those of their federal counterparts. Although CEOA 

itaelf became effective in 1971, its application to geothermal 

development did not occur until 1973, aftar a C~liforni~ 

Supreme Court decision and an amendment to the original act 

itself extended the EIR requirement to apply to all discretionary 

decisions of government agencies rather than simply to 

projects carried out by them. 6 Complaints voiced by developers 



on a few extreme cases, 

EIRs after the 1913 revisions. 

In Sonoma and Lake counties, the granting of use 
I 

the drilling of explorator,y wells required one to · two ·· ., ..... ,._,_ 

month• prior to 1973 (see Figure 3). Between late 

1974, they required nine to 12 months. 

well, nearly 30 months was required before drilling was 

allowed to proceed. Planning Commission hearings alone were 

conducted over a period of nine months. When the use permit 

was finally granted, a lawsuit alleging EIR inadequacy was 

filed and resulted in an additional 11-month delay. But 

once citizens are given a chance to air their views; once 

guide-lines, both formal and informal, are established for 

the expected content of EIRs; and once the governmental 

agency acquires some understanding of the problems and 

issues raised by geothermal development, the permit approval 

process accelerates. For Lake and Sonoma counties, at 

least, the shock wave sent through the system by CEQA seems 

to have passed: recent approvals have been handled in 

three to five montha. 

For other agencies, particularly SLC, the process has 

had a similar evolution. Prior to passage of CEQA, SLC staff 

approval was required for wells drilled on atate leases. 7 

Now that CEQA ia in effect, well approval requires some type 

of environmental review, usually an EIR. As an added 

• 
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to drill wells in Th~ Geysers. 



the developer comply with all 

requirements, which usually means must obtain a 

county use permit. In most cases SLC has been able 

the environmental documents prepared by the county. 
I 

the coim·.U.ssion meets only once each month, 30 to 4 5 

required for well approval in addition to the time required 

for county approval. The counties and SLC work closely 

together and have been able, in most cases, to process 

environmental documents concurrently. In addition, SLC must 

prepare or adopt an existing environmental document before a 

leasing decision can be n~de. SLC estimates that the 

preparation and certification of EIRs take from four to six 

months. 

· Experience with geothermal power plants in the environ-

mental impact reporting process is even more limited than 

for other stages. Only three plants (PG&E Geysers Units 12, 

14, and 15) have completed the review process and Unit 13 is 

approaching final approval (see Figure 4) . Although the 

total approval process for Unit 12 took three and one-half 

years, the delay was partly due to a dispute between CPUC 

and the county over which agency was lead agency for the 

project. Once this dispute was settled, CPUC hearings were 

further delayed until the county had prepared a draft EIR on 

the entire Geysers leasehold of Union Oil. Other Geysers 

units required slightly less time: Units 14 and 15 took 

approximately two and Qne-half years, and Unit 13 is expected 
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Fig. 4. Time required to obtain permission from CPUC 
to build a geothermal power plant . 



• 
Not ·~a1i:l ·of the 

however, is attribut~le to EIR processing. For Unit 12, 

were spent on processing the EIR: 

taken up with preparing for and holding 

hearings on the ~IR. Of the expected two-and-one-half-year 

procesaing time for Unit 13, only 11 months were spent on 

meeting EIR requirements, and much of thi• time was 

investigating posaible harm the plant might do to a Peregrine 

falcon habitat. Therefore, pre-CEQA plants at The Geysers 

gained approval in as little aa three months: the EIR 

process ia only one e l ement in delays experienced since 

1973. Increased controversy over geothermal development at 

The Geysers is another element, ~s is diversion of both CPUC 

and PG&E attention to rate changes and other matters. 

w-nile the EIR procedures have begun to be ironed out 

within CPUC, jurisdiction for Geysers Units 18 and beyond, 

and perhaps for 16 and 17 as well, will involve a new state 

agency, CERCDC. 8 Because of its broad ma.ndC?. te concerning 

environmental protection and conservation, CERCDC is faced 

with the task of working out a new set of accommodations 

with interested parties, as well as routinized procedures 

for handling geothermal power plant EIRs. 

9.5 New Issues, New Faces 

As has been implied, the first time an environmental 

report is required for a particular decision, delay is 

• 
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inevitable. over 
I 

becomes more efftcient. This ·initial sluggishness :lls 

the result of inexperience--the !nexperience ' o£ the agency 

issuing the permit;, of the developers, who are anxious to 

proceed; and even of the consultants or staff ·engaged to 

prepare the environmental report. 

For all these participants, a certain amount 

ing is requirea. The agency must learn about the contro­

versial impacts of a proposed project and possible techniques 

for mitigating adverse impacts in order to make reasonable 

decisions in light of both opponent and proponent arguments. 

It must also determine the threshold between adequate and 

inadequate environmental documents so that they will with­

stand judicial scrutiny and perhaps even preclude serious 

challenge. The developer must learn what information the 

agency wants and which actions the agency will feel are 

unacceptable. He must learn to anticipate the response of 

the agency and to alter his plans accordingly. He must also 

learn tactics (such as applying for a number of permits at a 

time) that will offset the time required to issue permits. 

These who actually prepare environmental reports, whether 

agency staff or private consultants, must learn the over­

all environmental setting of a proposed project and the 

issues that will be of most concern, both to the agency 

reviewing the project and to the public. They must also 

be able to assemble people experienced in either the 



As new areas are opened to geothermal~ development1 
1 

I 
can be expocted that a pattern of learnip.9 will emerge 

will be rel>licated in each aqency faced ~i th its f i:rst 
11 

geothermal··related deqision. Accordingly;, if means ciould 
l 

found to e>:pedi te this learninq process or to provide an 

incentive f'.or agencia• to share information and' experiences, 

some of the1 initial delays could be over.come. The learning 

described above will eliminate neither opposition no~ . . 

controversy about geothermal projects. It will, however, 

enhance agency decision making and perhaps hasten the 

resolution of related conflicts. 

9.6 Irreducible Minimum Requirements 

Hastening the learning process is no panacea . The 

environment11l impact. reporting process, even when function-

ing smoothl!f / still requires a certain amount of time for 

data collection, report circulation, and public hearings. 

In addition,. controversial projects are apt to require more 

time for prEtparation of environmental documents than others. 

The same m~u:im will also apply to other aspocts of public 

agenoy decis1ion making. Agencies that must solicit public 

input or inc:orporate explicit consideration of environmental 

values into their decisions face a process that is necessarily 

more complex and protracted . 

• • 

• 
' 



report fundamental 
I 

on geoloqy, soi1Ls, watercourses, flora, and ,fauna. 
I I 

in~orma~on haa 1
1
not be~· prev~ously 

' area, brinqing .n qualified experts 

' ' collected over 

to pr~vide the 
• I 

I 
data can be ver;r time-conauminq. Pr~ently, identical 

information fa 1:ollected on two adjacent parcels of land 

which applicati1:>ns for · some type of permit were filed at 
l 

disparate times. Rad it been known that the data were 

needed for both parcels, they could have been collected 

simultaneously at a significant savings. Coordinated and 

broad-scale colJ.·1ctions of baseline information, then, can 

be of great help in speeding up the reporting process, but 

only it the tollowing two conditions are met: 

l. The information collected will be sufficiently 

detailed for the needs of individual environmental 

report.. (Often baseline data are collected at 

too coarse a level to be useful; efforts spent in 

thi• type of endeavor would be wasted.) 

2. Several individual environmencal report• , en com-

passinq a larqe contiguous area, are expected in 

the near future. (If it appears that reports will 

be required on a patchy basis, it makes no sense 

to gather finely detailed data on a huqe area. It 

is more economical to collect the data only as 
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9.6 ~2 ,Circulation of Draft 
\ «7: • 

• I I. 
Definite minimum times are set for the review of a 

' I I ~ ' t <( ~ ., i ~ 
\ ' ' .. 9 ~ ' .. 

draft environmental repor.t. The time required beyond the 
' t ~ I 1 

' minimum is largely controlled by conflictinq ·time 
" · I • 

I 

and 1nteraat in ·the subject, especially in P.ublic agencies. 
. . I 

11 
In the state, an EIR Clearinghouse was creab!d to ensure 

l 
adequate and rapid circulation of draft repol:ts to relevant 

It 
aqencies. However, for portions of geothermi1l development 

" 
I 

in which the lead aqency processing times arEi short (mostly 

exploratory well drilling), some have complai.ned that the 

clearinqhouse procedures result in delay rath.er than acceler-

ation. The reason for this complaint appear s t G be tha t the 

clearinghouse function is adapted to handling la.rge projects 

"'nd is inappropriate for small projects. It .has been suggested 

that in these cases, agencies should be allow1:!d the option 

of doinq their own circulating. But even with the fastest 

methods of circulation, a minimum of 30-60 da~rs inust be 

allowed for review. It is, of course, possible 1:0 establish 

maximum circulation periods as well; indeed this approach 

governs CERCDC • s review of all power plant si t:inc_;r decisions. 

9. 6. 3 Pub t.lc Hearings 

While not specifically required by NEPA or CEQA themselves, 

public hearings are required to be held for nearly all 



In some bases these hearings have draqged ~n . for 
, . 

example, hearings for one well application in Lake County . ·.~ 
H 

lasted nine months. Developers become :impatient with such ,, 

and plead for the estiDlishment of 

the heari~g pr~cess. However, for many age~cie•, 

the price to be paid for obtaining 

information,' keeping the political peace, and to 

resolving conflicts over controversial projects. In any 

case, extended public hearings on geothermal projects are 

unlikely to become a routine occurrence. More commonly, 

after an initial venting of feeling by the public, fewer and 

fewer persons show up at hearings as particular types of 

projects are repeated--unless there has been an event on an 

existing project which baa upset the public, or a particular 

proposal is especially controversial. Arbitrary limits in 

these cases would probably be counterproductive. 

9.6.4 Agency Schedules 

One fact often overlooked in discussions of delays 

before government agencies i• that these agencies have 

crowded agendas. In some ca•es, the time lag between appli­

cation for a permit and the holding of the first public 

hearing on an environmental report is not so much a function 

of the time required to prepare the report as of the lack of 



• 'w 
on· ~e ag'eliey agenda. ' In 

~· I l• I 

'constraints, a~1encies themselves have often set l f •• 

impr~»ve the decision-making flow: 

Spec al· purpose environmental council's have been , 

set Ir to evaluate the need tor envtronmenta1 

reporf •' screen them, and/or receive public comments 

(e.g. ~ . the Environmental Protection Council in 

Sonoml County, and the Conservation and Environmental 

Qual~by Committee in Napa County). These councils 

atte~pt to serve as a focus for controversy so 

that :C'eviews of the report by other agencies can 

be ha11dled quickly • 

2. When ueveral agencies are involved in issuing 

., -. 

permits on a proposed project, one becomes lead 

agenc~~ : that is, one shoulders the burden of 

recei'1·ing public , conunents and shepherding the 

environmental report along, thereby lessening the 

pressure on other agencies. This lead aqency 

concept was specifically established by CEQA. 10 

Subsequent development is handled as an addendum 

to an initial ' broad environmental report. Antic-

ipatin•1 that a developer asking for permission to 

drill u few exploratory wells may be back to get 

permis11ion to drill a dozen or so developmental 

wells, Sonoma County asks that the first EIR on a 

leasehc>ld be quite comprehensive. Additional 

. 
• 

• 
t 



This process resuJ.t's, in a substan1t)~ 
,, ' . 1~ 

tial ,decrease in total processing time. ':~Howe11er, 1 ~;;o:;;,;;"-"-·•· 

if the qeothermal resources do not turn out to bel 

commerc1'arlly valuabre ln the near .. future, the tim!! 
. I 

preparing an EIR in a manner that'· ass wnell 

commercial .. 
wa1t•a. Therefore, 

I 
I \ 

production will have been I 
this Approach would probab~y \, 

no·t be workable in areas with a low chance of 

in , findinq a geothermal resource that is i.mmediately 

cornmercially valuable. This would be the case 

almt10•t anywhere outside The Geysers at present. 

Not all agencies have managed to pare their processinq 

times down tc• the minimum: such agencies could proei t from 

adopting some: of the schemes that have worked elsewhere. 

Aqain, the sharinq of information seems to be crucial. 

9.7 Summary 

overall, the environmental impact reporting process has 

been subject••:! to considerable criticism--aome deserved, 

some not. Th•• comparison is commonly made between the time 

required to obtain drilling permits at The Geysers (up to 30 

months) and in Imperial County (two to three months). This 

comparison appears to be invalid. There is no power produc­

tion from geo1:hermal resources in the Imperial Valley . 

Consequently, the problems that may be encountered--noise, 



·. coolinq--have not yet been 'tl)e subject , . \,, 

' ' 
opposition will probab~y beqin 1.to · materialize, and .the 

' 

permit-q~ant~nq time ~i11 ±ncfe~se accordinqly • . ~n con-
. 

trast, the problems at The Geysers are publicly recognized, 

procedures are-'becominq smoo.ther, . and mi tiqation measµres 

are beinq applied. Therefore, the average approval time at 

The Geysers should decrease. This is not to suggest that 

there will be no problems at The Geysers, but merely that · 

conditions at The Geysers are relatively mature and settled, 

whereas other areas have yet to enter their unsettled period 

with regard to geothermal development. 

9. 6 Prupvii&l3 Made by Various Participants in ·the Process 

9.8.1 Eliminatinq Some Reports 

• Allow initial EI Rs to be amended f 01: r,;ubsequent 

wells on the same leasehold. 

• Allow qeothermal wells to receive a negative 

declaration. 

• Gr.ant geothermal w 1;1 lls ~ categorical exemption. 

• Make drilling geothermal wells an allowable use 

under local zoning ordinances in KGRAs and other 

potential areas. 



• • 

• 
' 

an EIR for the entire 
J the county and let all wells 

basis of that "generic" EIR. 

Allow EIRs for wells to omit consideration 

power plant impacts if the leasehold .has no pre­

exi•tinq producing wells. 

9.8 . 2 Chanqini Procedures 

• Insist on a broad scope in the first EIR on a 

leasehold and allow subsequent permits to be 

granted by amendments to the f i rst EIR. 

• Set t i me limits for the preparation and considera-

tion of an EIR. 

• Eliminate the role of the State Clearinghouse . 

• Speed up the State Cleari nghouse. 

• Allow EIRs to be sent directly to the local 

offices of state agencies. 

• Require each lead agency to draw up a set of 

uniform requirements for geothermal EIRs. 

• Have applicants apply for permits well ahead of 

the time they will need them • 



lead aqency, of 

hire the consultant who will prepare the EIR. 

Hire consultants with experience in the area and 

sensitivity to the issues likely to be raised by 

more each 

Require uniform, reasonable steps for complyinq 

with laws such as the Antiquities Act and the 

Endangered Species Act. 

• Set boundaries on the scope of each EIR. 

• Require those who appeal decisions on the grounds 

of EIR inadequacy to post bonds. 

• Establish an admi nistrative board to hear appeals 

based on the alleged inadequacy of EIRs. 

• Have the federal and state governments help collect 

baseline data in areas most likely to be sites of 

geothermal development. 

• Have potential applicants help collect baseline 

data on areas likely to be sites of geothermal 

development. 

• Increase staff of lead agencies to give them more 

time to review EIRs before public hearings. 

• 
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• 
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~ ~ 

Ha~e ,the staff in lead 1a9encies 

the conflicts that ' will be of ~oncern to the 

public and propose solutions where possible. 

Require EIRs for any disturbanc• of vege~ation. 

Write county land use plans that set aside 

in which geothermal development will 



For federal actions, these are required by NEPA, 42 USC 
4321 !1· !!9.• For state and local ones, by CEQA, 

· California Public Resources Code, Section 21000 et. 
!.5· . - . 

I 

Diacusaiona with ·planning officials in Lake and 
countiea, geothermal developers, and PG,E. 

Some have commented tJ!at no such discharges 
far occurred. 

As noted in Chapter 3, BLM policy about using EARa 
instead of EISs for leases in areas covered by the EIS 
for the geothermal leasing program is at present the 
subject of litiqation. · 

s. The procedures are described in a letter from USGS, 
June 8, 1976. 

6. Friends of Mammoth v. Board of Supervisors of Mono 
County, 8 CAL Jd 247 (1972). 

7. Description of SLC procedures is from an SLC comment in 
a letter of June 3, 1976. 

8. See Chapter 10 for a discussion of the CERCDC. 

9. An example of intense developer concern with the 
environmental reporting process is the following 
comment on minimum review periods: "This is dumb and a 
typical example of the problem that exists. It says no 
matter how short a time it could be done in, by golly 
you are going to have to cool your heels for this long 
a period." 

10. California Public Reaources Code, Section 21067. 

• 
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CHAPTER 10 

THE CALIFORNIA ENERGY RESOURCES 

AND DEVELOPMENT COMMISSION 

10.l Introduction 

The entrance of California's newly created CERCDC into 

the process of geothermal development significantly affects 

both the drilling and the power plant construction stages of 

the process and may well have ripple effects in all stages. 1 

CERCDC creates effects in two major dimensions--as a 

~ participant and as a state participant. As a new partic­

ipant, CERCDC poses the questions of how well and how fast 

it will learn to fulfill its mandate. CERCDC's task is 

somewhat simplified, since it is responsible for handlinq 

old concerns. In part, its success will depend on how much 

it learns from the experiences of other agencies and how 

much it disturbs the accommodations that have developed 

amonq existing parties. As a state participant, CERCOC 

poses questions of the state's relationship to local govern-

ments and to others that might be involved in requlatinq 

qeothermal development. 

It appeared as this report was written that both the 

commissioners and their st~f f understood the problems facing 

them and were taking steps to fashion solutions. How effec­

tive they will be cannot be determined. Hence the discussion 

213 



below is prima~ily to underscore 

potential commission in 

10.2 The Authority of CERCDC 

CERCDC is granted authority over po••ibly the most 

important stage in the proces•--building power planta. 2 Its 

authority to approve power plants and sites ~uperaedes all 

other permits required by state, regional, or local agencies, 

with three exceptions. For one, the Cartificate of Public 

1Convenience and Necessity is to be obtained from CPUC, a 

:step that will involve a review of the economic, reliabil­

i ty, safety, and rate base implications of the proposed 

plant. Second, for any plant proposed to be located in the 

1,000-yard coastal permit zone, a construction permit is 

required from the California Coastal Zone Conservation 

Cmmnission (CZCC) or a regional commission (provided such a 

ccunmiaaion is still in existence). Finally, permits required 

by atate, regional, or local aqencies adminiaterin9 federal 

statutes are still required. 

Certi fica t ion o f sites an~ pl~nts wi l l occur in two 

st~ges: the Notice of Intent (NOI ) and the Application for 

Ce1:tification (AFCi proc~~•••· A pa~ty wishing to build a 

power plant must first submit a Notice o f Intent to file an 

• 

• 

' 



application. The 

for the purpose of preliminary screeninq of proposals. 

Approval of an NOI allows a party to file an _AFC, a 

detailed a~plication for specific location and plant desiqn. 

For geothermal plants ; the combined NOI-APC review process 

ts required to be limited to 18 months, clearly a more rapid 

process than the previou• one. However, with the inexperi­

ence of the commission and f ts staff and the shakedown 
I 

problems that inevitably occur in a new agency, the 18-month 

deadline may be difficult to meet. 

In addition to its regulatory responsibilities, CERCDC 

is also able to parcel out R'O funds to qeothermal develop­

ment and a broad range of other technical energy questions. 

CERCDC can thus play a role in stimulating geothermal devel­

opment by reducing risk in advanced technological ventures. 

10.3 CERCDC as a Conflict Focal Point 

CERCDC was created to resolve serious disputes that the 

le9islat11re felt were not being adequately addressed in the 

existing process. 3 These disputes were focused in the areas 

of: 

1. The rationaJity of a continually rapidly growing 

need for energy. 

2. The role of conservation as an altornative to 

buildlng power plants. 



The adequacy of exi!t~~g 

and attitudes toward 

now thrust upon a sinqle aqency. 

Additionally, new decision criteria are brouqht into the 
I 

plant approval process. First, CERCOC is to make an 

pendent forecast of the 10-year and 20-year demand for 

electricity. No plant that would provide power in excess of 

that forecast may be dpproved. The forecast thus will 

become the focus of extended debate, especially since there 

is no precedent for thi• type of activity. In particular, 

conaervation is to be considered an alternative to increased 

generatinq capacity in producing the demand forecast. 4 

One should expect, therefore, that a good deal of time 

will be required to find solutions that are acceptable to 

all partie• in the controversy. This may mean that the 

decisions made by CERCDC on its firat power plant applications 

will require conaiderable time, perhap• even in excess of 

statutory deadline•. 

10.4 CERCDC Inexperience 

A likely source of difficulty in the proces•ing of the 

first few NOis and AFCs is the newness of the agency itself. 

This newneaa is reflected in the inexperience of the staff 



carryinq of a new 
... 

\ 
commission itself in dealing with the 

which come before it. In the process 

learning, formal and informal mechanisms ~for 

d~sputes and problema will evolve, along with a set of 

workable rules and requlations and 

the context in which the commiaaion operatea. But 

evolution inevitably require• time and, generally, some 

mistakes along the way. 

Currently, the planning commissions of Sonoma,, Lake, 

and Imperial counties, CPUC, DOG, SLC, BLM, and USGS appear 

to have had the moat regulatory experience wi·:h geothermal 

development. Many participants in the process were worried 

about how much CERCDC could learn from their experiences and 
5 how much they actually would. CERCDC has initiated formal 

and informal contacts with various agencies for that purpose. 

To date, the emphasis has been on laying the groundwork for 

agreements with the relevant federal agencies and with state 

and local agencies that administer federal laws. 6 

Some maana to tranaf er the experience of existing 

a9enciea to CERCDC would probably reduce the total learninq 

time for the commia:ion. 

10 . 5 CERCDC and the Existing Regulatory Process 

For a number of reaaons, the relationship of the com­

mission to existing regulatory processes is also a sensitive 



. . pr,empti!-ve 
< { I 

While the law grants· the 1' 9onani~sion 
v ' 

nearly .exclusive authority, it also mar\dates the "commission 

to apply an~ en.forc.e the relevant rule~·~. requlationit, 
I~ •,../. 

ordinan~···, and standards adopted by otn .. r state, regional, 
~ 7 ' ' \~\ 

and local a,gencies. While the commission may adopt ~ore 
i . 

standards than those applied by other agencies, 

does not have a free hand· to violate such standards, except 

in unusual circumstances. Moreover, CERCDC has no authority 

to change standards set by federal law, even though they may 

be applied by state agencies. Thus, while the commission is 

granted the ultimate decision-making authority in approving 

a site and power plant, substantial discretion in standard­

settinq remains with other agencies of government. 

Shared responsibility for standard-setting and the 

independent permitting powers retained by CPUC, CZCC, and 

othe:rs are constraints on CERCDC' s freedom of action . How 

the commission will deal with them is a significant issue. 

Avoidance of conflict both with the other agencies and with 

intervenors over the exercise of shared powers can greatly 

enhance geothermal development, particularly in the short 

run. CERCDC's options for accommodating the other agencies 

range from minimal compliance with the procedural require­

ments for notif.ication and solicitation of comments, combined 

with its own interpretations of their standards, to very 

extensive consultation limited only by the requirement that 
• .. 

• 
' 



commission itself r.ule·~on NO Is . ~ . 
' . ~ . ~ . 

the probability of conflict falls .as consultation increases, 

althouqh the same increases ·may of themselve~ consume siq-
• • \_ " 1 I \ 

n'ificant time and ener.qy. The tradeoffs betweE.n conflict 
\ • ~ t. I it 

and consultiltion costs ·represent import~t dec:ifsions 
\ 

One possible solution may be to 

ments for notification and consideration 
1\ 

conductinq joint hear~nqs at both the NOI and ·~.FC s tages. 

Through this approach, the commission could allow other 
I 

aqencies a direct role in elicitinq information. from those 

testifying as well as asking each agency directly for its 

findinqs as to whether proposed plants and sites c~nformed 

with its requirements . The other agencies would then be 

involved essentially as partners in the decision-making 

process. 

The minimal approach seems to remove muny participants 

from the approval process, while the second, very expansive 

method appears merely to add one new "umbrella" participant 

to the scene. However, the political costs of attempting to 

exclude an actor whose expertise in the matter is legitimized 

by the required acceptance of his standards and criteria 

muat be considered. Approval of NOis and AFCs is likely to 

be more expeditious to the degree that CERCDC can obtain 

agreement beforehand among all the interested part ies as to 

how the preemption will work. Allowing agencies the most 



The question of the r~latio~ship of CERCDC 
l . 

processes co~es up aqain in considerinq the potential juris-
' ~ 

diction of CERCDC over the drillinq of qeothermal wells. 

Under the existinq system, the aqencies involved in req­

ulatinq qeotnebnal development have reached a aeries of 
I 

aqreements on the ' limits of their requla~or.y jurisdiction. 

In qeneral, the counties have jurisdiction over all 

impacts (with the exception of any permits required from a 

reqional water quality control board), and DOG regulates 

everythinq below ground, although it also controls the 

surface effects that directly result from drilling (e.g., 

the installation of mufflers). The county, furthermore, in 

approving power plants, evaluates the envircnrnantal impact 

of the associated wells and pipinq, and CPUC evaluates the 

construction and operation of the power plant. This partic­

ular arrangement was the product of a lengthy dispute 

between the counties and CPUC, a dispute that could be 

headed for a reprise. The potential controversy centers 

both on whether CERCDC has preemptive authority over well 

drilling and on the extent of its exercise. 

The Warren-Alquist Act, which created CERCDC, grants 

the commission jurisdiction over thermal power plants "and 

any facilities appurtenant thereto." 9 Since (1 ) geothermal 

wells are drilled in areas that as yet have no power plants 

• 



installed nor 
. 

exploratory wells are drilled in a field, even at. The 
I 

Geysers, before a utility will aqree to purchase 
1
the steam 

j 

I 
and build a plant, there is a question whe~er the 

I 

in fact "appurtenant facilities . " ~ 
~ 

Moreover, •an exercise of jurisdiction by CERCDC 
I~ f 

l I, 
exploratory well• miqht substantially delay development. 

I 
1 

The NOI filed with the commission must include preliminary 

power plant specifications and site description, even thouqh 

the utility may not know if the resource will be found in 

that field. The more formal AFC must contain detailed plant 

and site specifications, again without beinq sure of the 

existence or characteristics of the geothermal resource. 

Were the law strictly interpreted, no wells could be drilled 

until, first, CERCDC had reviewed and qiven preliminary 

approval for an entire power plant, as outlined in an NOI1 

second, an AFC had been reviewed: and third, the plant had 

received commission certification for construction. This 

process may requi.re less than the statutory 18 months, but 

it is likely to take more than the 90 days in which counties 

can oft en iaaue conditional permita. 

There are two other possible sc 1 utions to the question 

of the extent of CERCDC jurisdiction. Fi rst, the commission 

could take jurisdiction over only the dozen or so develop-

mental wells normally drilled after t:he resource has been 

confirmed by exploratory drilling and after the utility has 



. sec9nd, rERCDC coul~~ take j~risdiction eve~ only th~ actual 
I I , I ,. 

i • ' I • 

power plant., · and leave~· jurisdiction over a~l wells to the . I o{ , 

.. ' 
age~cie.s; that have· r~9ul~t.ed1 th~ ~qua far~ ., This arr

1
ancje-

ment would, in effect, ··continue the one worked out pre-, 

viously between CPUC, the county, and other agencies. 

Consideration of the interface between CERCDC and other 

regulatory agencies also poses a sharp question about which 

level of government will regulate environmental concerns. 

At present, the environmental effects of geothermal de,,el­

opment differ greatly by type of resource and location. 

Support or opposition to geothermal development differs 

according to the political economy of the region. The 

technical and political measures that serve to mitigate 

local concern also differ from place to place. 

Thus, the question crRCDC poses is whether the state's 

concerns will change the agreements that local concerns 

produce and, if so, how much. CERCDC will have to know not 

only the way in which proposed development would fit into 

the general environmental protection and energy resource 

conservation concer.ns, but also the specific measures that 

help to produce agreement in that area. Since local measures 

differ so much, operating from a statewide base will be very 

difficult. If CERCDC misperceives the importance of prior 



, 
tries to override those arranqements, it may encounter 

substantial resistance that will result in delays. 

It should be noted that CERCDC has not as yet defined 

extent to which it will exercise con·ti~ol over qeothermal 

exploration or production wells. It is clear that CERCDC 

control the sitinq of power plants, it appears likely 

that it will exert s~me control over production fields, an~ 

it seems unlikely that it will requlata exploration. 

10.6 CERCDC in Flux 

The problems noted above are a f nnction of the fact 

that CERCDC is still larqely untested 20 months after its 

creation. There has been the personnel uncertainty usual in 

any new aqency: some requlations have been amended a number 

of times, and others--for instance, AFC procedur~s--have yet 

to be defined. Such uncertainties have necessarily been 

confusing to the utilities and to other groups that .inte.\1d 

to build geothermal power plants. Until this activity 

settle• down, little can be sai d about the effect of the 

commission aa a requlator, particularly for ~ituations where 

CERCDC j t,risdiction is ambiguous. 

10.7 CERCDC and Special Situations 

Several special situations in geC"t hermal development 

may confront CERCDC with problems that are exceptionally 



thermal well 

this category. 

Grandfather 

An equally knotty problem is the extent of CERCDC 

jurisdiction over geothermal ··plants~' that are exempted by 

from CERCDC authority because
0

thdy were planned for construc­

tion before CERCOC was in operation and could reasonably 

have been expected to process the application for their 

construction. The exemption meant that approvals could be 

obtained through the previous process, which involved CPUC, 

the counties, and other state agencies. Many of these plans 

have since changed, and the jurisdiction over the plants is 

clouded. Units 16 and 17 at The Geysers, propose1 by PG&E, 

are likely to be the plants moat directly affected by this 

situation, but an additional 220 MWe of capacity originally 

planned by Burbank is also involved, as are NCPA plans. 10 

The conunission, by regulation, has chosan to consider 

exemptions on a case-by-case basis. 11 Its proposed pro­

cedures establi•h a maximum of nine months . for deliberating 

on each claim of exemption. There are objections to these 

procedures on the basis that they eliminate the statutory 

right of the utili ties to exemptions and impose additional 

delays. In all likelihood, these procedures have been 

deaiqned around exemption disparities on very large thermal 

• 

• 

• 

• 

• • 

• , 



decidinq a claim on a 

I 

Exemptions Due to Size 

In addition to the question of those plants exempted 
• '> • 

' from commission jurisdiction by "qrandfatherinq," qeothermal 

plants can · also escape commission jurtadiction because of 

size. The law exempts from CERCDC review the~l power 

plants of less than 50 MWe size. 12 The commission itself 

may also choose to exempt geothermal power plants of 100 MWe 

or less if it determines that plants of this size pose no 

significant adverse environmental impact. 13 Again, exemption 

in either case means that separate permits must be obtained 

from the set of state, regional, and local agencies with 

previous responsibility for such approvals. An applicant 

has the choice of wai vinq the exemption and chooain.q CERCDC 

jurisdiction if he believes it in his best interest to do 

so. 

While most recent power plants have been in the size 

range of 55 to 135 MWe, it is conceivable that initial units 

in hot water fields would be leas than SO MWe capacity. For 

potential plant owners, the threshold in CERCDC jurisdiction 

may cause confusion, bul! it also providezi tha.u with the 

opportunity to choose their own regulatory path, avoiding 

either CERCOC (by building a plant less than 50 Utle in 

size) or other state, regional, and local agencies (by 



For CERCOC, this may create probiema ~n keepiriq ·track ~f 

construction plans. 
\' I " 

Eventually, CERCOC may find . 
it necessary. to revis~. its requlations in order to avoid the 

constriiction of a larqe number of 4 9 MWe plants11 that' are 
l . ~ ~ _, 

I' 

outside its jurisclicti:on.. But t\he' grea£~st di'f~iculty may 
, ~ . . 

be for stat e, reqional,. and loca.1• aqencies to preserve, and 
~ . 

i:n some cases ·create, the· r~les ai-. d procedures to handle the 

occasional non-CERCDC. plant approval in an e~editious 

manner. 

10.7.3 Plants Built by Nonutilities 

Heavy users ~f electricity, such as Dow Chemical 

Company and AMAX, are now considerinq the construction of 

their own power plants to stabilize enerqy costs, which have 

been risinq rapidly and are likely to continue to do so. 

There are two reasons for this cost increase: (l) utilities 

have been forced by risinq oil prices and capital costs to 

increase the cost of delivered power, and (2) there has been 

a qrowinq feelinq that rate structures should be revised so 

that heavy users bear a large proportion of the increased 

burdf• in order to correct for perceived inequality in the 

past. For such users, qeothermal enerqy promises a lonq-

term source of supply at a low and stable cost. Since they 

are not traditional utilities, however, obtaininq permission 

from CERCDC to construct plants may be diff i cult . As noted 

' 
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the proposed plant is scheduled in a manner 

service area forecast of demand adopted by the conunission. 

A heavy user has no "service area" in the traditional sense 

but is a part of the area served by another electric utility. 

The heavy user and the utility may then become explicit 

competitors before the commiaai.on. 

the heavy uaer would subtract from that which · the utility 

could build, and vice versa. While this is not an insoluble 

problem, there will probably be very few applications from 

heavy users and, thus, little or no opportunity for a work­

able procedure to evolve over time. Instead, each applica­

tion by a heavy user to build a geothermal plant may involve 

a great deal of conflict and delay, sufficient perhaps to 

diacouraqe the heavy u~•r from proceeding. This aitu~tion 

may provide one of the most compelling reasons for building 

plants with a capacity of less than SO MWe, thereby avoiding 

CERCDC jurisdi ction. 

io.7.4 Geothermal Plants on Federal Land 

Because much of the highest-potential geothermal land 

is owned by the federal government, it is likely that •~me­

on~ will ~ve"tually propose to construct a power plant on 

federally owned land. A question can be raised whether the 

CERCDC has any jurisdiction in this situation and from which 

federal agencies approval would be required. Potentially, 

plants could be built on federal land with a minimum of 



admini•trative procesainq few 

or county, approvals were required. For a utility that must 

deal with CERCDC reqularly for a series of plant approvals, 

it may be qood politics to ask CERCDC for its approval of a 

plant <>n federal land, despite the fact that this action may 
\ not be required by law~ But circumstances may arise (e.q., 

if a heavy, u•er wishes to build a power plant) in which the 
' ) 

que•tion of CERCDC jurisdiction ·over plants on federal land 

could be a central dispute and cause significant delays. 

There is also a question as to whether federal aqencies have 

considered how to handle a proposal to build a plant on 

federal land. Advance planning, both by CERCDC and by 

federal aqencies, could be useful in r educing delays in the 

first such proposed plants. 

10.7.S Role of CPUC with Regard to CERCDC 

In addition to obtaini ng a certificate from CERCDC, 

privately owned electric utilities (but not publicly owned 

utilities or heavy .users) must secure a Certificate of 

Public Convenience and Necessity from CPUC. By law, thi3 

commission is to consider the "economic, financial, rate, 

ay•tem reliability, and service implications" of proposed 

power plants. 14 To a large extent, however, both agencies 

will need the same information t o make their decisions. The 

law allows an applicant to file simultaneously with CPUC and 

CERCDC but requires the CERCDC permit t o precede that of 

CPUc. 15 I t ia conceivable that the CPUC process could 



would be especially true if CPUC felt that significant 

changs s in plant design and equipment might be required 

CERCOC. In this case, t h9 plant approval process could 

become very lengthy. It could be smoothed out, however, 

efforts of CPUC and CERCOC to reach accommodations on shar-

ing information and establishing sufficient interaction to 

ensure that the actions of one commission do not come as a 

surprise to the other. 

10.7.6 Role of CERCOC with Respect to CZCC 

No permit may be obtained from CERCOC for building a 

power plant in the 1,000-yard coastal "permit" zone unless a 

permit has first been obtained fror1 the CZCC or a regional 

counterpart. 16 Thia situation ia ~nalo9oua to the one 

between CPUC and CERCDC. A major difference is the uncertain 

future of the CZCC. According to the initiative which 

created it in 1972, CZCC is to 90 out of existence in 

January 1977. The role of czcc was to develop a coastal 

plan and recommand to the legislature a scheme to implement 

it. Because of the complexity of the issue, the legislature 

may not be able to enact the proposed legislation before the 

agency expire• . While there ia a growing sentiment for 

extending the life of the CZCC 18 months while legislative 

deliberations continue, the future regulatory status of 

California's coastline is still highly uncertain . 
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CERCOC may, in the exercise CJf .its powers over tpe,, 

.siting of power plants, exert considerable influence tci 
I 

geothermal development. In some ~ense . 
mandated by· the commission's ·statute. 

geothermal NOis do not need to list three sites, as· others . ' 

do. 17 More importantly., the periods for consideration of 
I 

geothermal NOis and AFCs total 18 months, half the time 

allowed for other power plants. 18 While the commission 

probably cannot legally adopt explicit policies giving 

fur~her preference to geothermal plants, it can exert 

pressure in that direction by various means. One might be 

to require the consideration of geothermal energy as an 

alternative project in the EIR required before certification 

decisions can be made. Similarly, CERCOC concern with 

environmental impacts and its choice of mitigation measures 

to reduce them could favor the geothermal alternative. 

Finally, there is obviously considerable leeway in such 

procedural matters as scheduling of hearings and assignments 

of staff to review document submissions. 

In addition to the power plant regulatory duties as­

signed to CERCDC, the commission is mandated to conduct an 

R&O program that, among other things, is to accelerate the 
. 

development of geothermal energy. The commission has 

several million dollars to devote to this program , but it 

cannot match the commitment made by ERDA. In fiscal year 

1976-77, CERCOC proposes to spend $655,000 in state funds 

/• 
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1as well as social, environmental, and economic impact . ' . 
assessments. The commission hopes to accelerate its 

with the help of federal ' matching funds. By funding 

stration projects in hot water resource areas and by 
l 

ing work~ble technologies to mitigate problems associated 

with geothermal development (e.g., noise, odor, brine 
I 

disposal, freshwater consumption), institutional constraints 

could be reduced. 

10.8 Proposals Made by Various Participants in the Process 

10.8.l Changes in Structure 

• Split the siting function from the rest of the 

• Use a consolidated forum procedure for siting 

permits. 

• Use a unitary agency procedure for siting permits. 

• Take over all phases of geothermal development 

(see Chapters 4, 6, and 9). 

• Raise the limits on the minimum size of plants 

whose site must be approved by the enerqy com­

mission to the point where no geothermal plants 

would fall under its jurisdiction. 



Build plants smaller 

energy commission consideration. 

• Assemble a siting division staff 

the conflicts in the public sector. 

10.8.2 Chanqes in Procedure 

• Force the energy commission to 

what it can both from CPUC and from the counties, 

intervenors, developers, and utilities with 

experience in this area. 

• Act as a disseminator of knowledge about geo­

thermal development to all the actors in the 

proc~go and to the gen~ral public. 

10.8 . 3 R&D Funding Guidelines 

• Concentrate on areas not being funded by ERDA, 

especially nonfringe technology. 

• Develop mitigation technologies that will reduce 

resistance to continued geothermal development. 

• Build demonstration plants instead of concentrati ng 

on basic research. 

• Begin a loan program to subsidize risk for 

drillers as well as for plant builders. 
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Conduct demonstration ' projects ~ on power 
rj 

7 

technoloqies, particularly t.hose concerned with 

easy-to-exploit rather than hard-to-exploit resources. 

Conduct demonstration projects on mitiqation 

noloqiea in power plants and drillinq. 

• Help state aqencies that want to build qeothermal 

power plants • 



2. PRC, Section 25500 et. ~· 

'3. PRC, Section 25001 to 25007. 

4. An interestinq, althouqh .unresolved, issue is the 
degree to which CERCDC's consideration of conservation 
options in preparing the forecasts obviates the need to 
consider conservation measures in the discussion of 
project alternatives in the CEQA EIR. 

5. On the other hand, as some observers have noted, 
dissatisfaction with the performance of those agencies 
led to the creation of CERCDC and suggests that such 
learning will face definite limits. 

6. Interviews with CERCDC Siting and Legal Division staff, 
June 23 and 24, 1976. 

7. PRC, Section 25500 et. seq. 

8. Ibid. See also CEQA, PRC, Section 21000 et. !!S.· 

9. PRC, Sections 25120 and 25500. 

10. PRC, Section 25501. 

11. Title 20, California Administration Code (CAC), Chapter 
20, Subichapter 5, Article 3. 

12. PRC, Section 25120. See also Title 20, CAC, Chapter 2, 
Subchapter 5, Article 6. 

13. PRC, Section 25540. 

14. PRC, Section 25506.5. 

15. PRC, Section 25518 and 25518.5. 

16. PRC, Section 25526. 

17. PRC, Section 25540. 

18. Ibid. 
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CHAPTER 

Permit• from local APCDs are required at more than one 

stage in the geothermal development proceaa. 

to construct• and a "permit to generate• are required both 

for wells and for the power plant. 

While the local APCDs are responsible for issuing these 

permita, the districts are regulated within the limits of 

general guidelines set forth by the state ARB. The board 

recently adopted revised rules for reviewing new stationary 

sources of air pollution, and this action could have a 

significant impact on future geother.mal exploration and 

power development statewide. 1 

Under California law, 2 the rules adopted by ARB are 

forwarded to regional air basin coordinating councils for 

adoption and implementation. These councils are composed of 

repreaentativea of APCDa in each regional basin. Flex­

ibility ia allowed in adoptinq specific regulat~ons to meet 

the criteria eatabliahed by ARB, so long as ARB approves the 

regulations adopted by APCDs . The council has 60 days from 

the issuance of a guideline to adopt regulations which ARB 

feels are adequate. After this period, ARB has the option 

to adopt requlationa fer the basin in lieu of the council's 

own actions. 

235 



I 

and .Pcr9cedural qu•stions 

ment. If ~dopted in the ~orm 
.. 

would require the air pollution control officer 

each locai district to deny' .the 
> • 

.. . ;· ~ ' '"' 
operate a new stationary source of air: pollutio~ 

I • I • ' . ' ' ". • tf. 
, ,;. ' I , 1 I 

could' determine that emissions from the new source would not'· 
.! - ' 

I -~ 

be expected to ·result. in the. viol.ation of, or colitt:i:bute to 

a continued violation of, any state or national ambient air 

quality standard. Approval would be routinely granted only 

if estimates indicated that the source would at no time emit 

more than a limit set by APCD with Jl.RB approval of any air 

contaminant for which there is a state or national ambient 

air quality standard, provided that the ambient air standards 

i h h . 3 n t __ e ar~a "-:"~re _@inq met . These would include ~uch 

contaminants as the nitrogen oxides, sulfur. dioxide, lead, 

hydrogen sulfide, and organic gases, but would not include 

carbon monoxide, for which the proposed criteria are 

150 pounds per hour or 1,500 pounds per day . If it appears 

that the limits would be exceeded, a detailed analysis is 

required to determine whether the source would cause or 

contribute to an existinq violation of ambient air . quality 

standards. If the source did none of these things, it would 

be approved. 4 

The proposed rules establish a new procedural step. 

Both the authority to construct and the permit to operate 

' 

• 

, 
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~ ' .. ' . 
time ~ may review and r~verse ,~the 

t • ~\ ~· • l 

Facing this situation, a qeothermal developer "may 'choose to 
' .. ' . ~ ~ '~ .. 

wait' out the 90 day's •to mak~ certain,
1

he wii1 in .fact be ~ 
•) • ·. . • .. ' ' ! . . . . . 

permitted to dri~~ ,~ ,~_ell, "to . buil ·j ' a .' ~owert, plant, or 
• I I ' • ' " l ~-~ 

~ to operate one. · ... Ordinarily : decisioiui of the .APCO can l)"e 
. '· ,, ' '\ . ' . 1!1\ •. . 

appealed within 60. day.s of issuance, but during this time '· , ~ . 
I ' i) 1f , 

the ~ermit . holder may proceed ~ Essentially; then, t he · 90-day 

review period adds ARB as a new actor in the permit ~recess. 

To the utility, a delay of 90 days may not pe serious, 
' •I 

because it takes from two to two and one-half years to build 

a power plant. However, a 90-day delay is significant to 

the driller, because it represents sufficient time to have 

completed a well. 

The agency that wants development will probably have to 

wait for the appeal procedure to reach a decision because 

the procedure has been designed, with the urging of the 

Environmental Protect~on Agency (EPA) , in order to obtain 

review of local decisions by a body not filled entirely with 

local people. In very prodevelopment areas, the decisions 

at the appeal ataqe may be q~nerally less favorable; in 

ant i development areas the appeal decisions ·may be generally 

more favorable. 6 
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condensable- qases are-. routinely allowed to escap·a·. · The 
~ • - j \\ ! • _i 'l I.:·..... •I I • 11 't 
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steam at The Geysers. contains sigpificant quanti'ties of · 
" .. • ·i· ' ~ • 1 j "' • ,; . ':; 'fj i • ( t"'. • 
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~oncondensab~e "· hydroqen su; fide qas ._ ~~'le ...... . 
.r. ,' ) f, I 

tion~ qenerally varies from ·so· ·to 3;000 · ppm, and averaqes . 

200 ' pP.ia ~- emissions . from· The Geysers are currently i.ri excess 
.. ' . )' 

of the state ambient stanaard of 30 parts per biilion. 7 For 

an averaqe well at full flow (150,000 pounds steam per 

hour), this would produce an emission of 30 pounds per hour 

of hydroqen sulfide. Thus, escapinq steam at The Geysers 

could result in emissions in excess of the proposed maxima. 

When the bit penetrates t:he steam reservoir durinq drillinq, 

the steam is ejected at tne surface of the wellhead from a 

device called a blooie line. Steam may be ejected for 

several hours, but not at the full well flow of 150,000 

pounds per hour. After the well is completed, it is allowed 

to vent freely for several hours at full flow. Free ventinq 

is done to (1) test the well, (2) clean out .the well bore, 

or (3) keep the wellhead hot while minor repairs are effected 

to a malfunctioninq turbine or generator. If the use of the 

blooie line and free ventinq continue, the APCO would have 

reason to conclude that the proposed new source criteria 

would be exceeded and he miqht be forced to deny necessary 

permits. The same may be the case during loss of control 

over wells. It should be borne in mind that drilling, in 
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It may be poss~ble .to · remove 'the hydrogen i su~f'i'de from 
~'-'. 

steam flow so that dril~ing can 'continue. However, the 
·' - t .... t 

this· is. as yet Untried. The major, problem 
' . ., ' I · >/J ' 1 

since the steam is not 'condensed at the weilhead, 
.. . 

is no easy way to extract the noncondensable gases . . ·. . . ' ' ·. 

deal with them separately. Instead, ·the entire steam flow · 
' must be · treated. One potential approach is now being " 

investigated by the FMC Corporation. FMC proposes to spray 

hydroqen peroxide into the steam vented from a well; this 

method will oxidize ~e sulfide. 8 Unfor~-'lately, although 

this process will . control the hydrogen sulfide odor, it will 

simply convert the sulfide to sulfur dioxide and sulfates. 

Sulfur dioxide is subject to the same maximum rates of 

emission as hydrogen sulfide; sulfates apparently are not. 

Since the scheme has not yet been tested in the field, the 

end products of the oxidation reaction are unknown, although 

it is known that the composition of the products is dependent 

on the pH of the ateam and that alkaline conditions at The 

Geysers faVor sulfates. FMC eatimatea the costs of abatement 

at $20 to $50 per hour, which may be reasonable as long as 

venting is done only when necessary. Other processes may be 

devised if APCD adopts the new source review rules as proposed • 

But it must be emphasized that any sulfide abatement techniques 

for use at the wellhead are still speculative; time will be 



effective system. 
a 

success of new abatement technology, the new emissions 

regulations put a high premium on control over well operations. 

Sulfide emissions may be easier to handle at the 

plant. There, the noncondensable gases are extracted as a 

normal part of the operation of the plant. PG&E is now 

the process .of testing four different hydrogen sulfide 

removal systems '.for tnclusion on all future. power piants. 9 

It should be noted that no removal system is' perfect, and 

questions have been raised as to whether even the proposed 

systems are sufficien= to meet the proposed maximum emission 

standards. 

The problem at The Geysers, at least insofar as it 

involves hydrogen sulfide emissions, may get much .less 

severe over time. The installation of emi ssions controls on 

existing plants should eventually allow attainment of ambient 

air quality standards. 10 Second, assuming ambient standards 

are met, the limits that trigger new source review may be 

raised; in fact, Lake County, as noted, has set the limit at 

20 pounds per hou~ or 200 pounds per day for its APCD. 

Third, the current studies of the air flows in the area may 

uncover several ~if ferent air basins in the same general 

area, so sach air basin could be treated separately. 
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can be more eaaily extracted 1and dealt· with at 'the wellhead. 
•t ,. ' :- ' ~~• \ ;t 4 I 1 ' ~ ' f "' ~ • 

Furthermore, free v~ntinq of wells occurs rarely because hot 

water wells are much easier to •hut in than .steam•walls , 

which have a tendency to cool off and accumulate water and 

debris. Power plant emissions would probably be simpler to 

handle, since moat systems envision a ~losed-loop operation 

in which the gases, alonq with the cooled brines,. would be 

reinjectad. Nevertheless, in certain areas, condition~ may 

be such that the proposed review rules set standards that 

would be difficult to achieve. 

11.4 Proposals Made by Various Participants in the Process 

• continue existinq new source review rules. The 

new rule• were intended to improve the ability of 

APCDs to reduce emissions, as the earlier · 

rules were thouqht inadequate. However, the new 

rules themselvea may be unworkable, as the South 

coast Reqional Air Basin Coordinatinq Council has 

stated. 
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Changt:t the limi.~ f; ;m . a one,:-time ~ hypothetical , 
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maximum emission to some form of average or limit 

not to be exceeded more than X days per year. 

• Make granting exemptions easier. In areas where 

ambient air quality standards are being routinely 

violated, granting variances may be difficult; but. 

in remote areas, where geothermal resources are 

located, a minimal degradation in an air quality 

level which is already good could be acceptable. 

• Allow consideration of benefits other than air 

quality improvement. The proposed rule allows 

consideration of only air quality factors in 

granting or denying permits and excludes any 

social or economic hardships that are created. By 

law, any appeal of ~ permit denial cannot consider 

economic or social factors. 

• Adjust maximum limits according to the relative 

risk posed by the pollutant. Presently, emission 

of all pollutants except carbon monoxide is held .. 
• 



less of the level at which they become noticeably 

injurious. For example, hydrogen sulfide is 

harmful at levels much lower than 

A reduction in risk may result if the sulfide 

could be converteq to sulfur dioxide, is 

not reflected in the proposed rules. Rules could . . 
be chanqed to allow trade-offs 'bet~een pollutants. 

Include benefits outside the basin. Under the 

proposed rules, APCD may balance increased 

emissions at one point within the basin against a 

resulting reduction in emissions at another point; 

however, it may not consider emission reductions 

in another basin . That is, sulfide emission at 

The Geysers could possibly reduce sulfur emissions 

elsewhere as geothermal plants substitute for oil 

burning plants. Demonstrable statewide air 

quality benefits could be included in the analysis 

of a new source . 

• Shorten or eliminate ARB review of APCO decisions 

on new sources. Rely on standard appeal proce­

dures alone. 



California ARB, "Suggested New Source Review Rules 
Determining Impact on Air Quality," October 28, 

Health and Safety Code Sections 24198 ~· seq.; 
and Safety Code Sections 39274, 39275. · 

' 1 • 

ARB' s suggested .limit for hydrogen sulfide' is · :15 pounds 
per hour and ,lSO pounds per. day • . Lake Connty~ -: ~owever·,·. ' 
has adopte·d l:imits. of · 20 and '200 . pounds, 1respectiveiy. · 

" 
4. See the source listed in footnote 1·. Also California 

ARB Staff, "Consideration of Proposed New Source Review 
Rules for Determining Impact on Air Quality," Staff 
Report 75-19-4, October 27, 1975. 

S. Ibid. 

6. Discussion with ARB. 

7. Ibid. and data from various environmental documents 
f!I'id with Sonoma and Lake counties. 

a. Discussions with Geothermal Energy Institute, CPUC, and 
PG&E. 

9. Discussion with PG&E. 

10. An interesting issue is that PG&E appears to have 
scheduled its retrofitting of existing plants with 
abatement equipment in reverse numerical order (e .g., 
starting with unit 10 and working down to unit 1). 
Units 3, 4, and 5 are the major emitters, although they 
produce relatively little power. The intended schedule 
suggests they will receive no attention for the next 
two years. 



Overview 

Even thouqh the issues surrounding qeothermal develop-

' ment will vary. from county to count~, one can predict; and 

thus prepare for, many issues by studyinq the ways tn which 
~ .. 

qeothermal development impacts are likely to interact with 

a qiven county's political economy--i.e., its attitudes , 

social and economic activities, and political procedures. 1 

12.2 Varying Impacts of Geothermal Development 

Ways in which the impacts of qeothermal development 

will vary from one area to another have already been dis­

cussed in previous chapters, particularly Chapters 4 and 5. 

For instance, steam resources are apt to create more emissions 

and noise than hot water resources. Emissions are apt to be 

a more serious problem in areas with stable air masses than 

in areas with turbulent air. Appropriation of water for 

coolinq ia more of a problem where water is scarce. 

12.3 Varying Evaluations of Impacts 

Similarly, the evaluation of impacts will vary because 

the impacts differ in their compatibility with the existing 

attitudes, social and economic activities, ~ nd political 
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a retir ement or resort 
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desert or agricultural 'area. · In the .first case, which 
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occurs in Lake Co.unty, ~e existing social and economic 1.: . ' "- ~ . .,,,. 
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acti'~.ities are relatively le~~h compati.b1~ ~ith geothermal · ' "" ·, . . 
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. development: in ·~e second, which occurs in , Imperi al County,, 
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activities are quite compatible with develop-

mept. 

The specific details of the attitude or activity 

question might be very important. Agriculture and geo­

thermal development appear relatively compatible when the 

crops are vegetables and grains and the resource is hot 

water; they appear relatively incompatible when the agri-

culture is wine grapes and the geothermal resource is steam. 

In addition; the compat ~bility might change over time. 

Drilling ~eothermal wells may pose no problem to agriculture; 

but the operation of a geothermal power .plant may create 

competing demands for water. Attitudes towards geothermal 

development might also change as the result of accidents 

that affected local residents. 

12.4 Varying Responses to the Impacts and Evaluations 
of Them 

Counties also differ in the political procedures they 

~se to discover and resolve conflicts between potential 

changes such as geothermal development and their existing 

attitudes and social and economic activities. In Sonoma 



of co~ty tax 
,, 

I I ~ ~ 

charged with requl~ting development have the 

in~o two areas--the .portion of the county in~f de the 
' . .. ' ~ 

KGRA, where they' allow geothermal developmani~ fairly . readily~ 

and the portion outside the federal KGRA, where, as ofvthe 

·tirst 'half of 1976, they have not allowed d~velopa&ent. In 

Lake· county, where de~elopment has not proceeded ··a• 
~· \ I 

sites of existing activities fo~ a patchwork quilt 

with sites of potential geothermal activities, officials 

have responded by proceeding very carefully, evaluatinq 

applications one by one, and insi•ting on use of maximum 

amount of mitigation technoloqy . They have also, with some 

encouraqement from the state, been relatively quick to tax 

the inc4•aocd property value that geo~hernml resources 

represent. Napa County has responded by institutinq a 

moratorium on all geothermal activities witil it could make 

a serious decision about the ways in which geothermal 

developmunt f~t into the county's comprehensive plan. In 

the past, the county has fought vigorously and successfully 

- aqainst activities which a large number of its citizens had 

decided were incompatible with its desire to maintain the 

county's rural flavor and its excellence i n the production 

of wine grapes and wine. Imperial County has responded by 

being very supportive of ;eothermal development, keepinq its 

environmental review procedures relatively short and treat­

inq potential increases in property values as untaxable 



while the development process 

was an experimental stage. Imperial county aiso set aside a 

zone in which geothermal plants were to be constructed, 

although the differences between the procedural requirements 

for constructing plants inside or outside the zone were not 

very great. 

12.S Summary 

The existence of differing local political viewpoints, 

priorities, and conflicts has a major effect on the geo­

thermal development process as a whole. These differences 

also highlight conflicts between state and local interests 

in geothermal development. In some cases, the prevailing 

local view is that geothermal development is i ncompatible 

with existing activities. This causes the counties to slow 

down development more than the state might have done. In 

other counties, however, the prevailing view that geothermal 

development is compatible with existing activities results 

in their facilitating development. 

In addition to causing variations in the speed at which 

geothermal development proceeds, variations in local polit­

ical economies may produce other differences, as well. For 

example, the degree of mitigation requirements may vary 

between counties, as may the kinds of 5 . .mpacts for which 

mitigation is required. 

• .. 
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Even if the preferences and policies of the state 

to override those at the county level, local 

play an important role. Much of the political opposition to 
( 

geothermal development may be reduced if the development . is 

sensitive to mitiqatinq impacts that are locally defined. 

The state's understandinq of such concerns depends upon its 

knowledge of the localities involved and, to some extent, on 

its ability to communicate with local governments. 

12.6 Pr.oposals Made by Various Participants in the Process 

• Remove county governments from regulating the geo-

thermal process (see Chapter lu ) . 

• Use technologies that minim:.ze geothermal impacts, 

such as slant drilling, consolidated pads, non­

condensable gas scrubbers, and the like. 

• Set limits on the county's use of delay as a 

device for keeping political peace. 

• Set bounds on who can testify at hearings and 

under what rules. 

• Have applicants and governments give more compen-

sation (for instance, funds or research projects) 

~o those suffering from local impacts . 



Use "expediters" from the state and 

ernment to help smooth the process of 

mcdaticn to gaothcLlllal development. 

Allow counties increased levels of continuinq 

control of qeothermal operations in 

faster initiation of the process. 

counties and state aqencies to preserve 

areas in which geothermal development will not be 

allowed in return for their help in speedinq it in 

other areas. 

• 



• 
• 

- Illustrative points in this chapter are drawn qinerally 
from discussion with officials in Imperial, · Lake, Napa, 

- and Sonoma counties. More detailed information about 
conditions 1n counties in which there are KGRAs appears 
in the JPL report. County by county analyse• are to be 
done in a further study by JPL for CERCDC • 





Geothermal System 

The previous chapters have provided an overview 

qeotharmal development proceaa and noted some of the 
I 

its evolution. The belief ia 

universal that the rate of development and utilization of 

this resource could proceed much more rapidly ~an it is at 

present. A wide range of suggestions has therefore been 

offered to promote more rapid utilization . 

The idea that it is possible to "improve the utili­

zation process" is both accurate and deceptively simple. As 

a general notion , it is quite possible to envision major 

"improvements" in the overall rate of resource utilization. 

It appears, however, that such improv.ements must be accom­

plished through a series of low-level procedural reforms and 

policy actions. No single policy change or regulatory 

modification is likely to induce a massive improvement 

becauae the geothermal industry and regulatory organizations 

are eaaentially autonomoua, independent entities. Rather, 

serious attempts at improving operation of the entire system 

must focus on inducing low-level changes. Any one action at 

the necessary level will have only a minute impact on the 

total process. It is hoped , however, that the net effect of 

all changes would be an overall improvement . 
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of proposals for chanqe presented in this report. 

As these assumptions may be somewhat different ~rom those of 

other analysts, it seems necessary to present them before 

beqinnin9 a discussion of specific proposals for chllnqe. 
I 

13.2 Major Themes 

h 
r 

The first major theme that quided the 
. 

judgment that smoothinq or makinq minor modificatior.1s to the 

exiatinq requlatory process is likely to do more to speed 

the development of the geothermal indust:) than attemptinq 

wholesale chanqes to the process. The basic concept that led 

to this judqment is called institutional learninq and holds 

that in any process certain minimums of time, money, and 

trouble are required to learn the substance and procedure of 

the process. When the participants are groups or orqaniza-

tions rather than individuals, the learninq takes lonqer. 

Also, when participants are involved in the process sporadi-

cally, or when they are active in many processes in addition 

to the one under scrutiny, the learning takes still lonqar. 

In California, ~ good deal of the required institu-

tional learning tn connect!on ~ith g@Othermal enerT.( has 

taken place. Some actors in the process appear to know 

nearly all they need to know to operate effectively. Some 

other actors, however, are in the process of acquirinq the 

necessary knowledge. As long as the process stays rouqhly 

• 

~ 

• 
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·and ·sut if th.ere 
~- , ' 

' I '\ I 

are drastic changes in the process, most participants. will have .. 
if r ' , , ~ ' "' " I " I 

.~o start their learninq over. Thus, any new regulatory system 
11 I I 

~ould most likely ·· require e~ormous amounts of time, money, and 

' · trouble for tjle particip~nts to learn the new procedures. , 
p . 

major changes sharply reduce and perhaps 'even 
1r · ... 

system's predicted advantages. 

The institutional learning assumption leads general 

p~emise that proposals for chanqe should either help actors 
I 

adapt to, or promote relatively minor modifications in, the 
' 
I 

existing system. Several specific proposals follow from 

this notion. 

One kind emphasizes the value of gathering and dissemi­

nating information about the substance and procedures to those 

that need it. Examples would include baseline environmental 

data, resource exploitation technology, mitigation technology, 

and discussions of procedural rules. 

Another kind of proposal that helps participants adapt to 

the existing system is aimed at refining and codifying sub-

s.tantive and procedural rules that may be a source of delay 

cir di ff icul ty because of their ambiguity. Some i>ropoaala 

call for written rules rather than informal "understandings" 

in order to make the rules more stable and easier to dis-

tribute. Conversely, some rules must be made more flexible 

and sensitive to the differences in problems among geographic 

areas of the state and among types of geothermal resource. 



"' existinq· sy~tem em~hasizes the use ·9f techn;oloqi~~l f~nov~- · 
. . 

tions to mi tic; ate so~e problems of a leqal I institutional·, f I 
,, I l I . ' . ~. 

or political nature. For example, .methods such as .siant .· ' ' ~ .. ... 
I 'I • 

_dr'illinq, conaolid~ted drill•inq pads, 'power ,plant, s~a~k 

scrubbers, and wellhead mufflers can be used .to m~e~ env~~9~r J 
• • I ' ,. • 

' j~ ' ., 

"mental const~a!nts. ·Coats can be reduced throuqh another 

set of . technol9qical innovations sue~ as new··exploration 

methods, slim-hole drillinq, underground transmission lines, 

scaling- and corrosion-resistant materials, and turbines 

that operate with low temperature and pressure resources. 

Yet another set of innovations is aimed at amelioratinq some 

leqal difficulties through steps such as using adm~.niatra­

tive hearinqs to replace court suits, placing limits on 

haarin; tastirr~ny, and introducing lotteries to replace 

administrative allocation of various types of leases. 

Another adaptive proposal is geared to reducing adminis­

trative problems by using advance planning. Examples of 

such actions are consolidation of the environmental reviews 

of several related project, development of stockpiles of 

valid permits, and careful preparation for negotiations 

between parties. 

Additional actions oriented to speeding utilization of 

the geothermal resource involve the selective resolution of 

political and legal problems (i.e., by paying compensation 

or generating public support for the industry and its 

objectives) • 



A final of proposal 

adapt to the existinq system concerns suqqestions for the 

direction that research and development on qeothermal 

should take. Such proposals recommend that most qeothermal 

RiD concentrate on the qeoqraphical areas, resource types, 
I I 

and geothermal actors that appear to have the hiqhest~ pros-. . . 
pact of immediate ~r short-term payoff. Fo~ instance;, 

. . 
ilnprovinq the percentaqe of capacity that PG&E- obta~ns· 

. 
its existinq power plants provides an immediate qain in 

geothermal electricity. An allied proposal would emphasize 

ERDA and others providinq demonstration qrants rather than 

grants for basic research: and reaolvinq difficulties in 

existinq hardware rather than developinq new hardware (which 

of ten makes only a marginal improvement over present tech­

nology anyway). Similarly, it seems moat useful to con­

centrate on easily exploited resources (hot water) than 

those with more serious difficulties (e.g., geopreasured). 

13.3 Major Policy Changes 

A recognition of the phenomenon of institutional learn-

ing does not lead to a rejection ot all major chanqes. A 

few major chan;es . -•u the systarn, as long as ... '--·· ...a----~ i..u11:: :i 1 .. n~111c:u1u 

little additional knowledqe of substance and procedure, 

probably contribute markedly . 

One kind of major change would have the goal of increas­

ing the attractiveness of geothermal development in competi­

tion with other available investments. Proposals in this 



I, 

organizational .integration. . Legal,. <institutional, and ' 

pol~ ~ .. cal P,tobl~s ;Of~en ._;~se when ~~e particip~t in a system 
' ' . • T 

has to deal with another, hence steps that bind two or more 
' 

participants toqether may reduce the operational problems 
I • 

W·ithin the system. An example in the geothermal industry would' 

be vertically inteqrated companies. Vertical inteqration is 

the rule in the petroleum industry, for instance. 

The followinq sections present the framework this 

report uses to examine proposals for chanqe. Section 13.4 

discusses electricity-qeneratinq options. Section 13.5 lays 

out the criteria employed for selectinq proposals to ac­

celerate qeothermal developmeat. Section 13.6 describes the 

type· of analysis each proposal will receive. 

13.4 The Context for Geothermal Development. 

The development 0£ qeot!hermal energy in California must 

take place within the context of all the factors affectinq 

development of electric power in the state. Therefore, a 

discussion of how qeothermal enerqy "fits" into the overall 

picture is necessary to make later judgments about the 

• 
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\fornl.a •.s pow .. r need.a 
"·' .. ~'.'; . 

geothermal ' power offers ,many ~dy~ntages •. ~ But .~~ort-run 
' • ~ H , .. 

national energy policy may se.rve to retard geothermal0growth· . . ' 
' "• ' " I ' ~ 

simply because other technologies may be. more attractiye 
. \ 

investments. Energy 'producers that might wish to develop ·· 
' geothermal resources may be enticed by investment oppor-

tunities arising in other energy technologies and thus defer 

their involvement. Also, California is one of the few 

states that have large and readily exploitable geothermal 

resources. Consequently, the general. tone of the overall 

U.S. energy policy will continue to be dominated by other 

sources of energy such as nuclear fuel, oil and gas, coal, 

and hydropower. Solar energy may even play a bigger role, 

since its potential, under current technology, seems to 

promise more power in more locations than does geothermal 

development. 

There are major problems confronting conventional 

technologiea, however, that may make the geothermal alter­

native look extremely attractive. These include the public 

concern about nuclear plant safety; the likelihood of 

similar societal effects with increased coal usage; the 

likelihood of steeply rising costs of both nuclear and coal 

electricity-generating technologies; uncertainty about world 



domestic oil and gas1 and doubt about the technical and 

institutional feasibility of solar power. 

An increase in the cost or trouble of obtaining 

other resources might be much more effective in spurring 
' , 

geothermal develo~inent · than any corrective activities in 

geothermal· development itself. 
. ~ ' 

a~ decr~ase in the cost or trouble of uti·lizing 
I -'• 

technologies might overcome the results of any 

improvements that did occur in the geothermal area. This 

possibility should not lead one to the conclusion that 

improvements in the geothermal development process are 

impossible or fruitless. It does suggest that increased 

geothermal development may be deferred or delayed by changes 

in these other technologies. 

In addition to the rela~ively small total contribution 

geothermal development is expected to make to the total 

energy demand, each geothermal plant is relatively small . 

With present technology, the economically optimum geothermal 

plant has a 100 to 200 MWe capacity . On the other hand, an 

economically op~imal coal, oil, or nuclear plant is in the 

range of 800 to 1,200 MWe. When planning for future capacity, 

utilities may calculate that the legal, institutional, 

political, and economic burdens and risks involved in adding 

100 MWe of geothermal capacity are substantially higher per 

unit of output than those associated with other technolo­

gies. On an absolute scale, the problem of obtaining 100 

geothermal megawatts may be smaller than obtaining 1,000 

... 
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• 

• , 



nuclear enerqy: ·will be a pref.erred .option. · 
~I ' • ' 

• J. ; 

:. A recurrent tjifm,le v9iced by utilities- is that, . other 
t • , . ) 

than 'the dry ste'am reso\irce at The Geysers, 1;·.the qe~thermal . 
qenera~inq techn.oloqy is unproven in t?e Unite4 .~~ates·. 

the absence of mechanisms t? reduce risks, th~re ,appe~rs 
' , ., ~I 

b~ a ·qeneral inclination on the part of 

proceed cautiously. ' 

The present technoloqy tends to be simple and cheap 
I 

compared to nuclear plants. This may make the qeothermal 

course quite attractive to smaller utilities or to companies 

that want to qenerate electric power exclusively for their 

own use. The stronq interest shown by New Zealand, Japan, 

some Central American countries, some counties in California, 

and some publicly owned utilities occurs at least partly 

because the economically optimum size is small enough not to 

swamp their systems. Similarly, Idaho, Utah, and Nevada, 

with their much smaller energy demands, may find the re-

sourc:e much more interesting than does California. 

The federal government, at least through ERDA, appears 

to be interested in the frinqe resourceis of geo t hermal 

development. It puts aiqnificant amounts of money into 

studyinq the potentia+ of .hot dry rock, geopressured zones, 

and extremely salty brines rather than into exploiting the 

resources for which technology is presently available. This 

approach may be appropriate to their agency's mission, but 

it means that use of easier resources proceeds slower t han 

if the federal government focused on easy resources. 



utilities, whose rat• of 

of their capital base, also have incentives to build expen­

sive plants, although utilities argue that competing incen­

are important. A plant that is relatively cheap in 

of capital cost but is relatively risky or otherwise 

more expensive to operate is much less attractive than a 
I 

plant that is more expensive but offers more security and/or 

lower opera ting costs. . 

The relatively small size of efficient geothermal 

plants also holds back the supply industry. Engineering 

firms accustomed to building large plants (e.g., coal or 

nuclear) one at a time have a hard time switching to produc­

tion of smaller, cheaper plants several at a time. Since 

the efficient size for geothermal plants appedrs to be 

thermal plants are needed to match a single 1,000 MWe 

nuclear plant. 2 This problem is mitigated somewhat at The 

Geysers where the hot, relatively clean steam allows use of 

conventional turbines and other hardware. It will be exacer-

bated whenever fairly new equipment must be developed, since 

the price levels required to induce suppliers to develop 

such equipment for a small market are apt to be very high 

per unit of generation capacity . 

The political acceptability of measures to improve the 

geothermal development process ~s likely to be hampered by 

the political stigma attached to entrepreneurs involved in 

• 

• 
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particu~arly true of the 

companies and the utilities. Neither of these groups is 

experiencing a high degree of public popularity at either 

the federal or state level. Many geothermal reform measures 

may be resisted simply because such reform would benefit 

either oil companiea or utilities. 

Of course, th~• factor does not distinguish 

development from other sources of energy, for the oil c~m­

panies and the utilities are involved in many of them. 

Still, measures to improve the geothermal process have been 

opposed aimply becauae they helped either the oil companies 

or the utilities, and this factor must be taken into account 

in estimating the implementation costs of geothermal measures. 

13.5 Selectinq Proposals for Change 

As noted earlier, many specific proposals have been 

made to accelerate geothermal development in California. 

Some of these proposals are not worth analyzinq. Some are 

unlikely to produce the desired effect. This report analyzes 

three types of proposals: (1) those that appear to have a 

qenuine potential for improving the process1 (2) those that 

have been put forth by at lea~t one maj~r part!~!pa_~t in th~ 

pr.oceas; and (3) those that highlight issues likely to 

emerge in the future • 



All proposals. considered 
.. , 1,1 ~' 

terms of how· they .might aid in acceleratf~g ·the . prcicess~ 
I J '~I I : ' ' '• ._. 

• ' '. • ,_, 1 I · , • · , •I 

oJ:?.taining electric . ·P?wer fron} . ge~~~rm.al resources ~ 
< _, I !. l \ l ~' 1 ,;, l' i • 4

' I f\ l"' 

' :·cons~uently, accep~b1e proPosal's 
. ·f. . 4,."' ' .. 

th~ time, 'meney~ '-'and/or: trouble of obtai~lhq 
' 

I 

electricity •. 
I 

T~e measure of time includes the entire 
.,. 

~rom the first interest by a potential developer to the use ... 
of electricity by industry, commerce, or residences. The 

measure of money includes the cost of the electricity to the 

final user and the costs incurred by the participants in-

volved in the proceas. The measure of trouble includes such 

things as shifts in political power, changes in institu­

tional or regulatory arrangements, and business problems 
- - -

that accompany changes in rules governing geothermal . 

development. 

Each proposal can exert time, money, and trouble ef-

fects at two stages: (1) in the process of bringing the 

proposal itself into law or into practice and (2) the effect 

of the proposal once it is put into practice. These two 

stages of effects associated with legal, institutional, and 

political proposals are analogous to the construction and 

operating stages associated with technical proposals. Just 

as one must consider the time and money necessary to con-

struct a power plant in addition to the costs of running it, 

one must consider the costs of promoting and passing some 

new law or institutional arrangement as well as its effects 

once obtained. 

... 
• 

• 
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Idsntify t.~a ~pacific, detailed .acti ons necessary. 

to the day-to-day operation of the proposa~ 

once achieved. 

Identify the participant• (qroupa, orqanizations, 

individuals) who muat perform thoae action•. 

3. Estimate the initial positi~ns of these participants 

toward the proposal desired •.nd toward the •pacific 

actions they would have to perform. This step 

involve• identifyinq the leqal, institutional, 

political, economic, and other incentives and 

disincentives to performinq tho•• actions. 

4. For those p&~ticipants initially reluctant to per­

form specific actions, identity other C••e~ndary) 

actions that miqht alter their incentives. Th• 

pcwer of an action to do this stems from the 

leqal, institutional, political, economic, or 

other connections between th~ two. This step thu• 

involves findinq tho•• connections. 

s. Identify the participants who must perform these 

secondary act.ion• . 

6. Bstimate the positions ot these secondary partic-

ipants toward the actions they must take. If some ot 



the analyst haa to repeat the stepe of his 

analysis until he has isolated enouqh 

participants to beqin implementation. 

7. Given the sets of primary and secondary actions, 

participants, and positions, estimate the time, money, 

and trouble necessa~ to obtain the sequence of 

appropriate actions. 

O. Consider these implementation costs and benefits 

toqether with the costs and benefits predicted for 

th• measure once achiQved. This section will 

follow throuqh these steps for the proposals 

uelected in the previous section. 

Each of these steps requires the analyst to interject a 

eeqre• of subjective judqment in evalua1tinq participants' 

perceptions and the values they place on various incentives. 

To an extent, then, implementation analysis is an art tor which 

the confidenca limits are larqe. 

Aa consequences of th• time, money, and trouble involved 

in both the adoption and operation ataqea, each proposal haa 

~t lea:t t.~ee cl~~:e~ o~ e!~ects : Cl) the chanq~~ it 

produces on the problem it is supposed to solve; (2) side 

effects ; and (J ) the net effect on the entire qeothermal 

process. Much of the analysis of each proposal in Chap­

ter 14 is baaed on the insiqhts- provided by data obtained 

in th••• ratings. 

... 
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( 

incorporate 

about proposed chanqea from participants in the qeothermal 

development process, the authors asked pertinent individuals 

to respond to a standardized ratinq chart. Respondents pro­

vided their estimate• of the merits of proposed alternatives 

and their judgment• aa to the time, money, and trouble 

likely to be involved in implementinq the propoaal • 
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CHAPTER 14 

EVALUATION OF INDIVIDUAL PROPOSALS 

14.1 Introduction 

In this chapter the study team evaluates the proposals 

for change that were first lfsted at the ands of Chapter 3 

t hrough 12. These proposals have been auqgaated both by 

participants and by the members of the study team as tech­

niques for accelerating the generation of electricity from 

geothermal resources. We use the following evaluation 

scheme: 

• Adoption Costs. These refer to the amount of 

effort required to adopt and implement a given 

proposal. We estimate the effort in terms of 

time, money, and trouble, as those terms have been 

defined in Section 2. 7 of Chapter 2, and we rate 

this effort !!!:2.• low, medium, or high for each 

term. 

• Changes in the Geothermal Development Process. 

Tha•e refer to the affects of a given proposal, 

once implemented, on the geothermal development 

process. We estimate these impacts in terms of 

the increase or reduction they will bring about in 

the time, money, and trouble involved in geothermal 
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as !!£!?_, low, medium, or hi'gh. 

• overall Effectiveness. This evaluation 

the net effect of a given proposal, conaidering 

its, adoption costs, its impact,, and any possible 
,/...... . 

\ ' 
side-:effecta. It is·-1based on a five-poi nt scale: 

·Will help the process a great deal 

+l Will ~elp somewhat 

0 Will have little or no net effect 

-1 Will hurt somewhat 

-2 Will hurt a great deal 

The judgments on each of the proposals are an applica­

tion of our insights. In addition, we formally solicited 

views un ntost of these proposals from a wide range of par-

ticipants in geothermal development. Those surveyed included 

develop~rs, power producers, regulators, and intervenors. 

Although the views of these participants guided our evalu-

ation, we were not surprised to find that judgments about 

given proposals were often sharply divided. In some cases, 

even the members of the study team did not agree . We have 

tried to indicate where particularly strong disagreements 

occurred. 

For our evaluation, we grouped the proposals according 

to the stage of the process they affect. Of course, many 

proposals afftect more than one stage of development. I f a 

proposal concerns one of the five major areas discussed in 

• 
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environmental 

the ro!e,{ of CERCDC, air pollution regulations, or the 

politic~l economies of counties), it appears in the section 

devoted to that topic. Otherwise, it appears in the section 

devoted Jto the first stage it affects. 

~ . 
14.2 !l~opoaala Affecting Leaaing 

Aa~ noted in Chapter 3, it appears to us that leasing is 

not a major problem or major impediment to geothermal 

development at this time. Thus, resolving leasing problems 

now is unlikely to spur development in any dramatic way. 

However, as the industry becomes larger, leasing could 

become a significant source of delay, and some problems that 

presently are only an annoyance might become maj or bottle­

necks. Consequently, resolving leasing problem• now is 

desirable if leasing is not to become a problem in the 

future, when there is more demand for exploration and 

drilling. 

Proposal 14.2 . 1: Increase Staffs of USGS, BLM, and 
Forest Service to Speed tiaae Application Processing 

It has been suggested th&t these three agencies could 

increa~c their staffs !or this purpo•e either by assigning 

more full-time staff members to the job or by hiring outside 

consultants for this particular purpose. 

With respect to assigning internal staff, we assess 

adoption time of the proposal as low, the adoption money as 



the as medium, because of 
0 

of other assignments within the three agencies. We 

that the effect such a proposal would have on the 

would be a medium reduction in the time involved, a 

!,2!! red~jtion in the money (delays are cheap at this stage 

of the process), and a low reduction in the trouble of the 

process. 'l'he overall effectivenesa w•:>uld be positive 

(0 to .f.l) but not major, becauae righ·t now leasing is not a 

big bottleneck in the total process. As the industry grows, 

however, this action would help more. 

If these agencies hired outside '::onsultants for this 

purpose, our rating would give the ad<>ption time as mediW1l; 

the adoption money as medium; and the adoption trouble as 

relatively high, since hiring outside consultants would only 

be a stop- gap measure. Wt: t hink the c:hanqes in the process 

would be far more positive if internal. agency staff were 

used. Even with consultants, however, the overall effective-

ness would be positive (Oto +l). 

This suggestion fails to recogni:::e the reason for the 

cu.rrent allocation of staff inside those thrne agencies. 

The agencies have already adjusted to internal and external 

pressures in order to reach the prior:Ltiea that they cur­

rently assign to geothermal development. It may be very 

hard to get them to change those priorities unless external 

pressures convince them to do so. 
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ProEosal 14.2.2: Increase Staffs of USGS and BLM to 
Ena le· Them ·to Hold Competitive Lease sales at a 
1"'•s-ter Rate 

One reason for the time between one competitive lease 

sale and the next is thut the government conducts an 

mental and an economic assessment of each area ~t puts up{~ 

for bid. Presumably, extra or outside staff could enable 

these aqencies to get to these studies faster. If so, we 

estimate that this proposal would have virtually the same 

adoption costs and would bring about virtually the same 

changes in the process as indicated for Proposal 14.2.1. 

However, other factors are also at work. If BLM did 

not insist on setting a minimum bid for acceptance, it would 

not need to do the economic potential study; as a result, 

lease sales presumably would occur closer to each other. On 

the other hand, there are other reasons for delays between 

one lease ~4le and th~ next. One major reason is that the 

government is likely to get more money for its leases if it 

does not put too much land on the market all at once. 

Therefore, even if the agencies could prepare the reports 

faster, they would still face pressure to delay between one 

lease sale and another; consequently, thia suqqeation would 

not seem likely to produce the intended effect. 

Proposal 14.2.3: Raise Acreage Limit on Federal Land 
Lease Holdings to a Le~~J~ comparible w4tfi oil and Gas 
Limits 

In establishing its leasing program, BLM faced substan­

tial pressure to avoid two evils: (l) givin~ away federal 



(primarily oil companies) tb ·capt~re larg~ ~O.~ts of · .. . 
fed~ral land. for competitive purposes without developing 

BLM responded with a system involving sho'rt lease 
I . . . 

low acreage limits~ and a high'·percentage of com-
• I • , 

·: • v ,, 

peti ti ve bids. . Severa·! proposals a:rque that'. BLM cp'.~id ...... 
avoided these same evils in other ways that would have 

I,.> • 
affected the geothermal development process far less in 

terms of time, money, and 1trouble. ~amples of these other . 
l . 

ways include higher royalties for land obtained noncom-

petitively, separate limits for land obtained noncompeti­

tively, and special rules about who could obtain noncompetitive 

leases. 

Geotherinal lease holders currently are limited to no 

more than 20,000 acres of federal land in each state. 1 In 

contrast, holders of petroleum leases are allowed to have as 

much as 240,000 acres in each state. The proposal has been 

made to raise the present limit to that of petroleum, or at 

least to a higher number, such as 100,000 acres. This issue 

is both important and controversial. 

Changing the acreage limitation is just one of many 

proposals that raise the generic prc>blem of whether large 

companies will be permitted to dominate the industry right 

from the initial phase of development, or whether the operating 

rules will maintain a position for t:he smaller developer. 

We are convinced that a preference for one versus the other 

depends on a value position that is at least partially 



independent of purely objective criteria, 

m0ney, and trouble involved in geothermal development. 

T?iere are legitimate arguments for both 

judgment on the matter can only be made 

one's value position. 

Because raising the acreage limit would require a 

chanqe in the qeoth~~l leqislation, the adoption costs 

to be high in time, high in money (in terms .of the 

cost of staff time devoted to lobbying), and high in trouble. 

We give such a discouraging estimate because we think 

getting Congress to do anythinq favorable for the resource 

extraction industries would be very difficult these days. 

Raising the acreage limit probably would lower the 

time, money, and trouble for large operators already in-

volved i n geoth~nnal activities. !n the ~hort term, it 

might accelerate the pace of exploration by the large 

companies. It would also enable large companies to identify 

a large number of promising areas and then hold them until 

they could be· profitably developed. However, it may cause 

problems for smaller f irma or for those firms that might 

wish to become involved in geothermal development in the 

future. 

on the other hand, raising the acreage limitation might 

also aid the small developer who wished to make his money by 

proving up a lease and then selling out to a large company. 

With a higher acreage limit, the big companies might be in a 

position to purchase more leases from the smaller entities. 



• determination of the overall effectiveness of 

proposal, then, depends on a judqment as to which is more 

critical to accelerating development: the size and experi­

ence of a developer, or a more competitive atmosphere. 

any case, we do not think the effects of changing the 

acreage limit would be .felt ~n the near future. 

Proposal 14.2.4: Remove the Provisions for Renegoti7 
atlon of Federal Leases Every 10 Years 

One of the reasons utility companies are leery of 

utilizing geothermal resources from federal leases is that 

the federal government has the power to renegotiate its 

lease with the geothermal resource supplier every 10 years. 2 

Utility companies are concerned that they may have to re­

negotiate the terms of their steam supply contract or lose 

their supplier after 10 years. This is extremely undesirable 

when they have built a plant that is planned to operate for 

30 years. A serious proposal is that either the power to 

renegotiate federal lease terms be removed, or that regula­

tions set definite renegotiation rules that would not be so 

discouraging to utilities. 

If the power to renegotiate ldase terms is removed, we 

estimate the adoption coats aa being high in time, high in 

money, and high in trouble, since the change would have to 

go through Congress. If the proposal is merely to institute 

regulations governing the conduct of renegotiations, we 

estimate the adoption costs as being low in time, low in 



money, and ~ The 

proposal, however, would be to reduce the utility's 

about qettinq involved with a qeothermal plant that uses 

resources from leased federal land. 

chanqea in the process would promote 

in the time involved, a zero or low reduction in the money 

involved, and a medium reduction in the trouble involved. 

Never.thelass, we estimate the overall effectiveness of 

proposal as positive (!.!,), and we think that it should be 

seriously pursued even thouqh most results would show up in 

the long term. 

Pro oaal 14.2.5: Relax Federal Criteria Defin~ 
KGRAs and Thus Requ1r ng Compet tive Lease Sales 

In writinq requlations pursuant to the Geothermal Steam 

Act of 1970, the Secretary of the Department of Interior 

established very strict standards for determininq which 

federal acres had to be leased competitively and which could 

be leased without competitive bid. 3 The current requlations 

are defined so that a very high percentaqe of the geothermal 

land is leased through the competitive bid process. This 

strictness was one of the ways in which the federal qovern­

ment souqht to protect the public's interest in federally 

held resources. However, a counterargument is offered to 

the effect that the federal government also has an interest 

in rapid development of the resource, and that such develop-

ment would occur more rapidly if developers did not have to 

go through the competitive bid process for most federal 

leases. 
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~ est~te·' ~e adopt_i on · cost:~ of i'lit:his ,prgpdaal: 
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' '\ . .. ' . 
respect to ; tjie ~ffect of this proposal on ' the qeothermal 

development process , the results w0uld depend very much on 

how fast ·noncompetitive leases could be processed and how . 

rapidly they would be explored once qrantad . This proposal 

would have little or no positive effect unless the process- · 

inq of noncompetitive leases occurs at a faster rate than it 

has to date. If the proposed changes were accompanied 

with action to insure faster processing of applications, we 

estimate that they would result in a low to zero reduction 

in the money involved (primarily the cost of the cash 

bonuses that the federal government is now requiring in the 

competitive bid process) , a low reduction in the trouble 

involved, and a low to medium reduction in the time spent in 

exploration on federal lands . We rate the proposal as 

O to +l, and think at least some of its impacts would occur 

in the abort term. 

Proposal 14. 2. 6: P.rocess Overlapping Lea·se Applica·tions 
by Lottery, Not by Declaring the overlap a KGRA 

Currently, the regulations require any land applied for 

noncompetitively by two or more potential lessees to be 

removed from noncompetiti ve status and put out for lease 
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competitive bid proce•a. 4 ' 
bitter procedure 

would tie for the federal government to hold a lottery among 

such potential lessees. We estimate the adoption costs for 

this proposal to be low in time, low in money, but high in 

because it again tends to favor big companil:'!.s arid 
'I 

thus is very controversial. We think the changes it would 

bring about in the process would be positive, with a 

reduction in the .time, money, and trouble involved. We rate 

its overall effectiveness as +l and we think that some of 

the impacts will occur in the short term. It should be 

noted that the impacts of this proposal, unlike those of the 

previous proposal, are not tied to accelerating the non­

competitive process. 

Of course, the federal government would lose whatever 

it might have taken in cash bonuses through the competitive 

bid process. In return, however, it would get the land 

leased--and hopefully developed--that much faster. If the 

government has no other reason to consider that the acres in 

question constitute KGRAs, we think the trade-off is well 

worth it. 

Proposal 14.2.7: Give the Forest Service Continuing 
Formal Control over Qperatlons on Forest Service Land 

At this time, BLM must obtain the permission of the 

Forest Service to lease Forest Service land for geothermal 

development. The Forest Service staff that approves all 

such applications has few people and their expertise is 



and more traditional 

proposal argues that the Forest Service's r~luctance to give 

approval to geothermal development stems from its lack of 

knowledge in· this area, its lack of resources to gain that 

knowledge, and its :inability to attach land-use conditions 

once development has begun. The proposal assumes 

reluctance would abate considerably if the Forest 

continuing control, which is informal at present, 

formal and explicit. 

We estimate the adoption costs of this proposal to be 

low in time, low in money, and medium in trouble. We think 

the chanqes in the process are apt to be low or zero in 

time, low or zero in money, and perhaps would result in even 

a slight increase in the trouble involved. We qive the pro­

posal an overall effectiveness of -1. 

Our primary reason for cominq down so hard on the 

proposal is that we do not think that giving the Forest 

Service more explicit continuing control will in fact lead 

it to do anything much differently than it does at present. 

What such a change will do is create more problems and per­

haps even more cost for the developer, who not only will 

have to live up to the obliqations that the Foreat Service 

places in the lease, but ~lso will have to deal with addi­

tional Forest Service constraints beyond that . Since we 

think that more explicit control will not lead the Forest 

Service to faster processing of noncompetitive lease 

.. 
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up. in the long term • . 
I' ; ~ 
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Proposal 14. 2 ~ 8: . Eliminate ' Minimuin.· Bid 
at: a C'')mpeti ti ve· Lease Sa:le ·1~ ~ • 

Cur;ently, BLM will not accept. the r~sults 
- l) 

petitive lease sale· if i~ feels the highest bid is 

hiqh as the economic potential of t:he ;acres to 'be leased. 

In order to make some determination as to what: minimum bid 

it will accept, it and USGS conduct economic studies. These 

economic studies add time and money to the procedure of 

qettinq acres ready to be leased. 

This requirement of a minimum bid is already under 

administrative appeal. Shell Oil Company was denied a lease 

on areas for which it was the highest bidder and is taking 

its complaint to the administrative appeal process. 5 

Unless BLM changes its mind, we estimate the adoption 

cost as high in time, low in money, and high in trouble. 

Even though it already has been started, the legal precess 

does not move quickly. In addition, we get a sense that 

removing the minimum bid is very much against BLM policy, 

and that, consequently, it will fight very hard to retain 

this requirement. With respect to the change it would bring 

about in the process, we rate this proposal as ~ in time, 

money, and trouble. Furthermore, although we think the 

effect of the change would show up in the short term, we 

rate its overall effectiveness as near O because we have 



were denied the first time were 

Removinq the power to deny bids would qet the 

parcels of land leased one period earlier, but probablYi-

would not do much more than 

sal 14.2.9: Remove the Unilateral Federal 

The Federal Leasing Law gives BLM not only the power 

reneqotiate lease terms every 10 years, but also the power 

to close down operations when the agency has determined that 

such operations are endangering the n3tional interest. 6 

Such unilateral power creates a fair degree of uncertainty 

for operators and power producers--particularly for utili­

ties. However, any changes in this provision--like the 

changes suggested in Proposal 14.2.4--would have to go 

through Congress, and the political feasibility of making 

major changes that would benefit the oil companies seems 

remote at best. Thus, promulgating a more explicit set of 

criteria to which this shutdown provision would apply is 

probably the beat the~ could be achieved. 

sal 14.2.10: Timetable for 
Opment 0 

The federal government already uses a syatem of eaca-

lating rents to encourage quick development of thelr leases. 

The state provides a three-year limit and a two-year exten-

sion on prospecting permits, which are usually the first 

arrangement for developing state land. Consequently, the 

• 
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on privately owned land. California Aaaembly Bill 

would encourage development on· these lands .by estab-

years but would allow development expenditures as a credit 

against the lease tax. 

already winding it• way through the 

California Aaaembly, ••timate the adoption coats to 

~ in time, low in money, but medium in trouble aince a 

certain amount of trouble is associated with all legislative 

changes. We estimate the change the proposal would produce 

in the process would be a low reduction in the time involved 

in geothermal development but perhaps a low increaae in the 

money and trouble involved. We estimate the overall effec­

tiveneaa of this proposal to be !!. and think that its 

effects will occur in the long term. 

Like some of the other proposals, this proposal is also 

likely to become controversial because it could again help 

la.rqe leaaeholders. These developers could use development 

expense• on land in one area of the atate to cover the tax 

liability for leases they ere not developing in anocher part 

of the state. Presumably, smaller leaaeholders would not 

have the opportunity to cov~r tax liability in this manner. 

Of course, all leaseholders face pressures toward 

development and pressures against it. The fact that a 

developer has not done anything with a particular lease may 

represent a very rational calculation on his part. The 



try to influence calculation 

with a tax that reflected the value of externalities such 
I 

in environmental quality or a reduction 

dependence on fore·iqn sources ot enerqy. 

Propoaal 14.2.11: Require Developers to Make Public 
Any Data Concerning Areas They Decide Not to Develop 

Private developers have tended to treat any teat 

results on land that they e~ther are considering leasing or 

have been leasing already as hiqhly confidential. Others 

have felt that such data, particularly when they concern 

publicly owned lands, represent a valuable source of informa-

tion to which others should have access, at least in some 

instances. This proposal is addressed to the latter point. 

We estimate the adoption cost of the proposal as low in 

time, low in monoy, but medium in trouble because of the 

developer resistance. We estimAte its benefits for the 

process as low to zero iri time, money, and trouble, and its 

overall effectiveneaa as very near O. If the land already 

were abandoned by someone, probably no one else would be 

particularly interested in it even if the data were made 

available. If the land were not abandoned, no ~utaider 

could drill on it until the present developer had abandoned 

it. Conceivably, such data could indicate areas unsuitable 

for development by present technology that could be developed 

by technology in the future; however, the result, if any, 

would be very long term. 
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Proposal 14.2.12: Consolidate State 
Larger Portions of Geothermal Fields 

The state government is considering a program of 

trading some of its holdings with the federal government so 

that each can consolidate its lands in some geothermal 

fields. The basic idea is to make development of a field 

easier, on the theory: that dealing with one landowner is 

easier than dealing with two or more. We estimate the 

adoption costs of this proposal as high in time, low in 

money, and high in trouble, principally because of the 

difficulties that emerge when one government deals with 

another. We estimate the changes the proposal would bring 

about in the process as creating the potential for a medium 

reduction i n the time involved, a low reduction in the money 

involved, and a mediwn reduction in the trouble involved, 

primarily because we agree that it is probably faster and 

easier to deal with one landowner rather than with two or 

more. We rate the proposal's overall effectiveness as 

O to +l, and we think that the positive effects will show up 

in the long term. 

Pror.••l 14.2.13: Obtain an Authoritative Court 
bee aratlon to Determine Ovnerahl of Geothermal 
Reaources an Lan s 

Many requlatory schemes and land grants do not con­

template the existence and use of qeothermal resources. The 

various governments involved need to know how to treat 

geothermal resources under current regulatory schemes and 

land grants. Many of the questions involved will nave to 



&1lready 

executive or legislative action. In theory, the law ~ay 

require a separate declaration for each type of minerals 

reservation, but, as a practical matter, the first court 

declaration will generally be followed ln later cases. 

In addition to calling for clarification of the status 

of geothermal resources, this proposal asks that potential 

analogs to these resources--for example, water, oil, gas, 

and hard minerals such as coal--receive close scrutiny as to 

their applicability to particular phases of the geothermal 

system. 

Much of the substance of this proposal has already 

taken place. In the Ninth Circuit Court, geothermal steam 

has already been adjudicated to be a gas (like natural gas) 

for tax purposes. The I.R.S. supposedly has announced that 

it will test that decision in other circuits and that, if it 

gets a different decision, it will take the issue to the 

Supreme Court; this process, however, is apt to take several 

years . Furthermore, the determination of the status of 

geothermal resources is still very much up in the air : a 

district court of the Ninth Circuit has held that geothermal 

steam is water for the purposes of determining ownership 

under the Stock Raising Homestead Act; the status of geo­

thermal hot water has yet to be clarified; and the state of 

California is just going to trial to determine whether 

geothermal steam is a mineral for purposes of the state 

• 
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estimate the adoption costs of this1 p~Ci>p()sal t.o . ibe~ ~ow 
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in time, money, and trouble, . since much of what 1 needs to ,be 
• I • Jl ~ , ' y 

done is al~eady happening. In te~ oj; ~h~ benef f .ts to be 

derived, we estimate a, miadium ~educti~Ji in the 'time involved 
~ . . 

in geothermal development, !!£2. reducti"oit in the ~ney 

involved, and a medium reduction in ' the 
1. 

short, a very positive overall effect. 

We give the proposal a high time and trouble 

because many participants in the geothermal development 

process stress the importance that status clarification 

would have for them in the planning of their own activities. 

We assess the overall effectiveness as +l to +2 apd think 

that the effects will occur in the short term. 

Proposal 14.2.14: Consi der the Holdinq of a Geothermal 
Lease without Geothermal Development belond an Eatab­
lished Period of Time as Prima Facie Ev dance of an 
Attempt to Monopolize under the Antitrust Statutes 

Since this proposal would require both a legislative 

change and court activity on the antitrust issue, we think 

the adoption coat would be high in time, money, and trouble, 

aince antitrust suits are pArticularly hard to institute, 

maintain, and win. With respect to benefits, we have the 

same question about this proposal as we do about others that 

raise the generic theme of competition versus size and 

expertise. Because this proposal also suggests a very blunt 

(and, we think, ineffective) way to impose performance 

requirements, we rate its effectiveness as -1 to -2 • 



turns out that competition really 

development of geothermal resources, there would be a 

reversal in the generally negative impact we estimated for 

this proposal. In any case, the impacts would occur in the 

long term. 

Pro&osal 14.2.15: Require Some Portion of Public Lands 
wit Geothermal Resources to Be Set Aside for Public Use 

This proposal would set aside for public use (either by 

publicly owned utilities or federal and state government 

agencies) some portion of public lands, both federal and 

state, that have geothermal resources. Since the proposal 

CGlls for a congressional change that will receive stiff 

opposition, we rate the adoption costs as high in time, 

money, and trouble. We think these adoption costs would 

have to be paid whether the proposal set aside certain acres 

or a certain portion of any resources for public use. We 

think that such a proposal would result in a low increase in 

the amount of time involved in geothermal development, ~ 

change in the money inirolved, a r.d a low to medium increase 

in the trouble involved. We give an overall effectiveness 

of -1 primarily because, with the exceptions of Burbank, 

NCPA, and perhaps DWR, most of the development to date and 

in the foreseeable future has b6en and will conti~ue t o b~ 

undertaken by private business, not publicly owned utilities 

or public agencies. Conceivably, these two kinds of entities 

have some roles to play in the picture, but such a role need 

not require som~ special favoritism in the leasing process; 
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publicly owned utilities 

leased land of their own for that purpose without 

provisions. In any case, we think the effects of this 

proposal would show up in the lonq term. 

Pro osal 14.2.16: Use a Pro ert T~x on Geothermal 
Leases w th a Credit for Deve opment E>ependitures 
to Encouraqe Development on Exlstlnq Leaseholds 

~ome discussion of this proposal already appears in 

analy3i• of Proposal 14.2.10. We estimate . its adoption 

as medi um in time, low in money, and medium in trouble. 

Although the proposal would require a state legislative 

change, it is already in bill form as Assembly Bill 14060 . 

We think it will result in a low reduction in the time 

involved in geothermal development, but a low increase in 

both the money and the trouble involved. We rate its 

effectiveness as 0 to +l, and think its effects would occur 

in the lonq term. 

14.3 Proposals Affecting Drilling and Exploration 

Many major delays affecting drilling and exploration 

operations stem from permitting requirements and environ­

mental impact amelioration standards. Again, although some 

proposals that miqht speed the process are controversial, it 

appears that, in this stage of the develo~ment process, 

po3itive changes can be brought about with c~~paratively 

small amounts of time, money, and trouble • 



~th the· state apd the county 

planninq to drill explora.tory or development wells for .. . 
qeothermal resources post· the bond on; each well-~or, i~ some 

~. 

ca'ses, on each field. This propos~l asks that the amount of, 
' 

bond p~r well or per . field 'be . lower • . , We e•timate the adop-, 
ion coat of this proposal to be low in time, near !!!2 

money, ~nd very high· in trouble be~ause of the qener~l 

feeling in the counties that bonding requirements are just 

about right and do not need to be changed. This position, 

however, is counterbalanced by extremes on 

some people in the counties feel the bonding requirements 

should be lower, while others feel that they need to be 

d- astically raised in order to cover the coat of any severe 

damages that might occur. Developers maintain that the 

bonding requirements should be the same as for oil and gas 

wells. 

It is our opinion that this is not a serious problem 

and that it is not worth the co~troversy that would be 

generated by attempts to change it. We think the changes in 

the geothermal development process as a result of this 

proposal would be low in time, money, and .trouble; it• 

effectiveness would be near ~1 and any effects that it might 

have would occur in the short term . 
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Pro:ysal 14.3.2: Increase the Staffs of .'the State and 
Loca Agencies That Supervise Geothermal Qperatlons 

The basis for this proposal is that county officials 

must grant permits for wells would do so more readily 

more confidence that the conditions they attach to 

those permits would be enforced by state and local agencies 

charged with monitoring geothermal operations (e.g., DOG, 

the relevant APCO et al.). We heard much teatimony that 

such field staffs were too few in number to inspect ade­

quately or as often as the permit-granting officials would 

like. 

We estimate the adoption costs of this proposal 

to be low in time, medium in money, and medium in trouble • 

The main problem is that the extra staff would coat money. 

we estimate that the changes brought about by the proposal 

would be a low reduction in the t i me involved in geothermal 

development because the counties would presumably grant 

permits more readily; a low increase in the money involved 

(to pay for the monitoring staff and correcting the addi­

tional violations they might find ) ; and a low increase in 

the trouble involved (since the developers would have to 

respond to inspection• both by preparing for them and by 

repairing any deficiencies). We estimate the effectiveness 

of this proposal as 0 to +l and think that its effects, if 

any, would show up in the long term, since the counties 

would not begin to grant permits mor e readily until they had 

the confidence that the new staff was there and was doing 

its job • 



This PF.oposal · is the first in a series that 

develop industriai participants' capability to cope with 

·governmental procedures. These propo'sals argue .. th,t indus-

trial participants, acting on· their own, can ta~e a number 

of steps to improve the flow in the qeothermal . syst~~= 

applying for more than one or two wells with a single ' per- · 
. 

mit: applying for more than one permit at a time: stock-

piling permits: and using techniques like slant drilling 

and consolidated pads to drill more wells under a given 

permit. This series of proposals makes the judgment that 

advance planning and use of more sophisticated technology 

would pay for themselves by reducing the time, money, and 

trouble involved in dealing with governmental actors. For 

the first of these steps- -starting the application process 

earlier--we estimate the adoption costs as being lL~ in 

time, money, and trouble; the changes in the process as a 

medium reduction of the time involved and zero reduction in 

the money and trouble involved; and the overall effective-

ness of the proposal as +l to +2, with the effects occurring 

in the short term. 

Procosal 14.3.4 : Stockcile Permits 

This is the second proposal in the series designed to 

help industrial participants adapt to governmental pro­

cedures. We estimate the adoption costs of this proposal to 

• 

.. 

• 
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low in m0ney, 
~ 

beqin to object to qrantinq permits much faster than the 

developers are actually drilling. We 

that the proposal will brinq about in the process to be a 

.12!! reduction of time, mo~ey, and trouble. 

·propoaal'• overall •ffectiven••• as +l ----. ' l 
ef fecta will occur in th• short term. 

We note that Onion Oil Company is already stockpilinq 

permits in both The Geysers and IJDperial Valley. we also 

note that this proposal is apt to only help the developer 

who is big enough to be able to plan far in advance. 

Proposal 14.3.5: Obtain One Permit for Several .Wells 

This proposal is another in the series of proposals 

designed to help industrial actors adapt to existing govern-

ment procedures. Onion Oil is already followinq this course 

of action in the Imperial Valley. Once aqain, however, this 

proposal is apt to be useful only to big developers. We 

estimate its adoption costs to be near zero in time, near 

zero in money, and low to ID9dium in trouble !;.?c• it may be 

difficult to persuade the .c~untiea to qrant .thia kind of 

permit. We estimate th• changes that the proposal would 

brinq about in the proceaa to be a ~ow reduction in the time -
involved, a zero reduction in the money involved, and a 

medium reduction in the trouble involved. We rate its 

overall effectiveness +l and think the effects would occur 



the·· short term. We note that this sort of 

one way to move ·toward a leasehold EIR since the environ-
' 

mental report for the several wells involved could 

cover as much area as a leasehold EIR would. 
)1 

ems 

This proposal suqgests that developers can ·use new 

technology, rather than new administrative procedures, to 

adapt to some of the governmental procedures. Two prime 

areas where this proposal could apply is in the use of slant 
~ 

drilling and noise abatement technologies . It should be 

noted that slant drilling is now used in several particular 

instances in the state. Since there are technical problems 

with the procedure, however, it may not be widely applicable. 

On~ principal advantaqe of slant drilling is that fewer 

drilling pads are involved; it also demonstrates that 

developers are doing what they can to minimize environmental 

damage. These factors presumably would cause the counties 

to give approval to the total number of wells more quickly 

than they would otherwise. On the other hand, some of the 

disadvantages of the technique include the facts that 

experience with the process to date has been mixed; it is a 

more difficult drilling process; it is apt to produce more 

failures to discover steam; and there are relatively few 

drilling teams that have had experience with this type of 

drilling . 

•• 

. . 
• 
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We estimate the adoption costs of this proposal 

to be low to medium in time, money, and trouble. The 

developers should find little resistance from the 

, fn shifting to the sla~t drilling procedure, but they will 

have trouble finding slant drilling experts and the process 

does cost more. We estimate the. changes that this proposal 

would brinq about in the process to be near zero in terms 

the time and money involved, since we think the reduction in 

the cost of dealing with the government will cancel out the 

additional cost of the process. However, we think that 

there may be a low increase in the trouble involved, since 

there wil l be mo~e technical problems with this drilling 
• 

_procedure. We estimate its overall effectiveness as 0 to +l 

and think its effects will show up in the short term. 

Proposal 14.3.7: Use New Explorati on Technologies 
Wherever Possible 

This proposal is yet another way to use a technical 

device to adapt to a governmental procedure. We estimate 

the adoption cost of this proposal as very ~ in all three 

categories, since developers are apt to adopt new explora-

tion technologies in the normal course of events. Assuming 

that at leaat aome of these new exploration tachnoloqies 

will be superior, we estimate that the proposal will cause a 

low to medium reduction of the time involved, a low to 

medium reduction of the money, and a near zero reduction of 

the trouble. Since the exploration phase of development now 

lasts more than two years in some cases, these new technologies 



ef~ectiven£ ~s · as between O and +l • 
. " 

one of the very early steps in the development 
I \ ' 

we think that its effects ' will. occur i:n the 

Proposal 14.3.8: Increase Supply of Drilling Crews, 
DrI~Ilnq Riqs, and E?Cploration 1Experts 

' 
Geothermal development does not face a severe shortaqe 

of crews and rigs now; in fact, several developers have sent 

such crews and rigs back to petroleum development because 

they did not have enough drilling permits to keep all of 

their crews and rigs busy. However, the supply is short 

enough that getting an experienced crew and rig when and 

where the developer wants them without paying them a premium 

price is sometimes a problem. The same general problem may 

occur in the future with a shortage of geologists and other 

technically trained personnel needed to conduct exploratory 

analysis. 

Presumably, an increase in supply of drilling rigs 

would come either from training and construction programs or 

from converaion from other uses such as petroleum. Training 

geological survey personnel would not be quite as easy since 

the people in question would have to be college-trained and 

would neei field experience. 

We estimate the adoption costs of this proposal to be 

high in time, medium to high in money, and medium in trouble. 

In the short run, the proposal is apt to have a low effect 

~· 

• 

• 

• 
' 
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process; however, unless these steps 

situation is likely to emerge as a serious probl'em later on. 

We rate the~ overa11 ~ effectiveness of 

O and 

As noted earlier, the most effective way to accelerate 

the overall development rate for geothermal resources is to 

take steps that will bring power plants on line more rapidly. 

This can be accomplished primarily through a series of small 

changes in existing procedures or circwnstances. Although 

each of the changes is in itself small, together they will 

have a relatively large net effect. 

This section includes proposals directly affecting 

development and operation of geothermal fields and power 

plants. Factors pertinent to licensing hearings , reviews, 

and other aspects of the licensing procedure are discussed 

in Section 14.5, and transmission issues are examined in 

Section 14.6. 

Three major themes tend to dominate proposals that deal 

with geothermal field and pow~~ pl~nt gp~~atiQn; (1) th~ 

probable value of vertically integrated g~othermal com­

panies; (2) the potentially powerful role that the govern­

ment could play in creating inducements for companies that 

are trying to develop geothermal reso~rces; and (3) the 



. '• 

Propos~l 14 • 4 .1 ·: Def er Local Proper'ty Tues Unti·l 
Geothermal' Resources are Sold or Until Revenue Sta·rts 

The idea behind this proposal is that holders of geo-
. l ... ' . ' r. • 

thermal resources who can neither sell theDi nor convert them 

into power for sale should not have to pay property taxes at 
I 

the same level as those who can do so. Some tax deferment 

already occurs in cases where the developer pays 

tax for the leaseholder and charges such payments against 

the leaseholder's future royalty payments. 

We estimate the adoption costs of this proposal as high 

in time, money, and trouble. Property tax constitutes the 

basic source of revenue for local government, and any time 

someone tries to make major changes in the administration of 

such taxes, political resistance is very vigorous. Cur­

rently, geothermal development occurs in counties with 

relatively small tax bases, but the energy is used in 

counties with relatively large tax bases. The political 

problems of effecting a tax change that would take revenue 

away from the areas with a small tax base in order to 

increase the delivery of electric power to areas with a 

large tax base seem to us to be virtually insurmountable. 

We think the proposal will do very little to change the 

time, money, or trouble involved in geothermal development. 

It might reduce the amount of money somewhat, but any such 

• 

• 
• 
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reduction would be vastly overshadowed by the troubles 

inherent in maintaining a special property tax status for 

geothermal development. We therefore estimate the pro­

posal's overall effectiveness as 0 to -1, and we think that 

its effects would occur in the short term. 

on Steam Sale Contracts That 

This proposal is one of a series that argues for 

changing the conditions in contracts between buyers and 

sellers of geothermal resources to put the cost of resource 

delivery and power plant breakdowns on the buyer of the 

resource rather than on the seller. Another variation is a 

sales contract based on BTUs delivered. 

In The Geysers, PG&E provided hel p to the developers 

when their needs wer~ g r~ilt imu L't:!ct:! i ved a Vii: 'LY f a vorable 

contract as a result. This proposal argues that such con-

tracts put a severe restriction on the cash flow that 

developers need for more exploration and development. 7 The 

seller, rather than paying only for the electricity that 

flowa out of his power plant, should pay for a c:ertain 

minimum amount of the resource from the wellhead and should 

take the responsibility for bringing the resource to his 

plant and maintaining electricity production. 

We esti mate the adoption cost of this proposal to be 

medium in time, ~in money, and high i n troub.le as a 

r esult of utility r esistance . We estimate the changes tha t 



propoaal would brinq about in the qaotharmal 

procasa to be a zero reduction of the time involved, 

reduction of money, and a zero reduction of trouble. We 

rate the overall effectivan••• as O to +l, and 

we think tt• affect. will occur over the long t~. 

Proeo••l 14.4.3: Sell Staam or Othar Ra•ourcas at 
tha Wellhaad as la Done in th• oil and Gas Industry 

Right now, th• developer pays for all th• installation 

and mai11tenance of the pipinq required to brinq the steam 

from the wells to the power plant site. The coat of this 

apparntu• creates a tremendous cash strain on the resources 

of the davelopers. This proposal arques that, in the 

future, such rasponsibility should be shifted from the 

developer to the power plant oparator. 

Wa ••ti.mate this proposal to have adoption costs that 

a:a low in time, ~arc in money, and medium in trouble. We 

think the changes it would brinq about in the development 

process would be a low reduction of the tiln9 involved, a 

zero to low reduction of money, and a near !!!:£reduction of 

trouble, since what the propoaal do•• is to shift responai­

bility from th• private developers to the privately ownad or 

publicly owned utilities. We estimate it• ovarall effec­

tivenesa as somewhere between 0 and +l and think its effects 

will show up in th• long term. 

• 

• • 

• • 
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Thia proposal int~oduces a major 

I 

analysis: .that more coordinated arranqements could make 

development process go faster. Such C:oo~dinated devdlopn19nt 

could take the form of a vertica~ly inteqrated system, f n 

firm was in charge of everything from explo­

ration through delivery of ~wer to the final uaers1 or it 

could take the form of more e.xplici t and long-term agree­

ments between the variou. organizations presently involved 

in the deyel~pmant process. It should be noted that what 

such coordinated development is apt to do is to shift some 

of the cost from private developers to privately owned or 

publicly owned utilities. 

We estimate the adoption coats of this particular 

method of achievinq coordJ.nated development as medium in 

ti.me, medium in money, and medium to high in trouble. We 

estimate th• changes it would bring about in the development 

process to be a low reduction in time, a low reduction i~ -
money, and a low reduction in trouble. We estimate the 

ov•rall effectiveness of the proposal as +l, and we think -
that it:• effects will abov up in the long term •. 

Propoaal 14.4.5 : Obtain Loans tor Development of 
Geothermal Fields from Buyers 

Thi• proposal is another one in th• series that stresses 

the benefit of more coordinated development or vertical 

inteqration of the geothermal development process. Buyers 



We estimate the adoption coats of this particular 

proposal as hiqh in time , low in money, and high in 

We estimate the changes it would bring about in the gee-

thermal developmt.nt process as a low reduction in ,time, a 

!~ reduction in money (once again with a shift from pri- ' 

vately owned organi~ations to perhaps some publicly owned 

organizations), and a low reduction in trouble. This 

reduction will come about because bargaining presumably 

would be easier if the utility already had a financial stake 

in the developer's success. We estimate the overall effec-

tiveness of this proposal as a +l and we think the effects 

will show up in the long term. 

Proposal 14.4.6: Allow Accelerated Depreciation in 
Geothermal Plants for Tax and Rate-Base Purpose! 

This proposal actually already exists. The utilities 

can and do take accelerated depreciation for all capital 

expenditures, including those for geothermal resources. The 

utilities can also take such accelerated depreciation for 

rate-base purposes, but they don't . Apparently it is more 

advantageous for them to keep the depr~ciation at a lower 

rate but continuing over a ionger period of time than to 

take accelerated depreciation fo r rate-base purpoae•. 

Pro sal 14.4.7: Re nlate Private! OWned Utilities 
to Encourage Investment n Geotherma Resources 

This proposal could be implemented by such methods as 

allowing higher rates of return for geothermal capital, 

• 

• 
• 
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' I 
etc. We estimate its adoption costs as low in time, low in - -
money, and very · iqh in trouble, since such special treat- . 

ment is very controversial. Although CPUC has the po~er to 

institute a scheme like this, it 
I 

about doing so. We esti~te the changes that the proposal 

would brinq about in the process as a 1:2!! reduction of the 
I 

time involved, a 12!, reduction of money, and a !!E:?. reduc-

tion of trouble. We estimate the overall effectiveness of 

this proposal as O. It might have some positive effect if 

it made utilities more willing to take risks in the geo-

thermal field, but there are other less controversial ways 

to accomplish this end. We estimate that the effects, if 

any, will show up in the long term. 

Partiei ate 

The federal government will currently guarantee loans 

for geothermal development, but has yet to set aside any 

money to pay for defaults; furthermore, the regulations 

surrounding the program include provisions that ceduce its 

attractiveneaa--one, for example, requires the buyer to 

pledge all hi• asset• to payment of the loan. 8 This pro-

posal argues that, even though the federal loan program's 

proviaions may be acceptable for small developers that want 

to finance exploration drilling from bank loans and for 

banks that are willing to lend for such guarantees, the 

program does not meet the needs of the big companies in the 



11 
syatem, such as ~jor oil companies 

Thus, this proposal calls for restructuring part of the 

program to make it more attractive for such entities. 

example, the program could guarantee the bonds 

ties issue to finance geothermal power plants, 
~ 

change the provision for pledging assets. 

If the proposal were limited to simply encouraging 

well as sellers to participate in the federal loan 

guarantee program, we estimate that the adoption costs would 

be low in time, low in money, and medium in trouble ~ We 

estimate that the effects of the proposal on the process 

would be low reductions in time, money, and trouble involved. 

We feel that there is a real question as to who would be 

interested in this particular form of financing, given all 

the problems it contains; consequently, we rate the pro-

posal's overall effectiveness as 0 to +l. The effects, if 

any, would occur in the short term. 

Pro Have ERDA Make Loans to Geothermal 
Buyers n Some Cases or Demonstrat Commerc a ly 
Viable Technological Qptions 

In this case the proposal asks that ERDA go beyond 

guaranteeing the loans of banks and actually provide the 

money itself. It should first be noted that ERDA is already 

doing this via its program of demonstration grants, such aa 

the one for the thermal loop testing program in the Imperial 

Valley. 

The fact that SDG&E was willing to go ahead with its 

teat loop and that EPRI was willing to go ahead with its 

• 
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that such a proposal could exert very positive 

We estimate that adoption costs for' an expansion of , , 
such existi.nq proqrams would be medium in time, medium in 

money, ·· and hiqh in trouble. We estimate 

effects on the process would be a low to medium reduction 
~ 

low to medium reduction of money, and a low to 

medium reduction of trouble. We estimate its 

effectiveness to be 0 to +1 and we think the effects would 

occur in the short term. 

sal 14.4.10: Have State 
Demonstrat on Plants to 

Hot Water Systems 

In this case, ERDA (and perhaps the State of California) 

are asked to go beyond simply making money available to help 

build the planta: they are asked to build the plants to 

demonstrate the commercial practicality of hot water tech­

noloqy to investors who may feel that, despite foreign 

experience, the technology is risky. The premise is that 

utilities will be reassured only by actual operating experi-

ence, and that such experience, if successful, will lead 

them to inveat their own money in such plants. As the 

discussion in Proposal 14.4.9 pointed out, ERDA has some 

programs of this type already under way. The principal 

advantaqe of this proposal is that it would convince utili­

ties of the viability of the concept by means of hot water 

demonstration plants; it should then be unnecessary to 



through exhaustive testing, inducements, 

other activities. One possible shortcoming here, as opposed 

to Proposal 14.4.9, is that lack of direct utility partici­

pation may reduce the power of successful demonstrations. 

We estimate the adoption costs for this proposal as 

medium in time and high in money. The trouble would be zero 

at the federal level (since the federal government already 

has some programs of this type), but high at the state 

le11el. We estimate that the overall effects on the process 

co11ld be extremely positive, with a high reduction of time, 

a medium to high reduction of money, and a medium to high 

reduction of trouble. overall effectiveness would be +2 and 

would occur in the short term. 

Proposal 14.4.11: Have the Geothermal Field Developer 
Produce Power Himself 

One way to get around utilities' reluctance to face the 

risks of geothermal technology is for the developer to build 

the plant himself and sell power to the utilities . 

We estimate the cost of adopting this proposal as 

medium in all three categories. The time, money, and 

trouble would be expended by the developer in order to 

acquire the capital and expertise needed to build and run a 

power plant. The developer would also face regulatory 

problems; these are discussed in the analysis of the next 

proposal. We estimate that the changes brought about in the 

geothermal process would be a medium reduction of the time 

involved, a near zero reduction of money, and a medium 

• 
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rate the overall effectiveness 
I 

·this proposal at +l to +2, and we think that the effects 
\ . 

would occur in the long· term. ' We also feel ' that the impacts 

' of the , proposal are apt to ·· exhibit ~\ snowball effect :' 
I 

' is, · the first couple of projects wou1ld go very slowly and 
• have little effect on the overall process, but 

would encourage both utilities and oi:her developers to get 
' ' . 

involved, with the result that future plants might spring up 

at a faster rate. 

Proposal 14.4.12: Change Regulations for Utilities So 
That Potential Plant Operators Can Produce El~ctricity 
for Some Trial Pt!rlod without Being Regulated as Ful!­
Fledged PUbllc Utilities 

Under the statutes and regulations guiding CPUC, anyone 

who produces electric power for other than his own use may 

become a public utility subject to the full jurisdiction of 

CPUC. CPUC is already wrestling with the question of 

whether it wants (or must take) jurisdiction over all such 

power producers, and the California Legislature is con-

sidering a bill (AB 4069) that would clearly exempt from 

public utility jurisdiction firms producing electricity from 

nonconventional sources, as long as such firms used that 

electricity themselves or sold it only to a utility or to 

one industrial consumer. 

We estimate that the coats of adopting this regulation 

would be medium in time, medium in money, and medium t o high 

in trouble. In general, whenever a major legislative change 

is involved, we would rate the adoption costs as high on all 



. . 
and since ~Ppc is already considering the issue 

' ,. 
rejected it out .of hand, we think adoption costs 

' 
will be , lower than uoual. However, if this particular piece 

!, 

.. of leqislation fails and the issue has to be reintroduc~d, , 

the adoption costs would become much hiqher. We estimate 
q 

change in the qeothermal development 
~ 

process woul4 be a medium reduction of the time involved, a 

· 12!, red11ction of money, and 'a !!.!:2 reduction ·of trouble 

involved. We estimate the reduction in trouble as zero 

because the factors leading to a reduction and those leading 

to an increase appear to cancel each other out. 

On the one hand, utilities will probably resist pur­

chasing electricity that they did not produce. On the other 

hand, compared to cautious utilities, risk-taking developers 

will probably be more willing to use uncertain technologies. 

we rate the overall effectiveness of this proposal as +l and 

think the effects will occur in the short term. 

14.5 Proposals Affecting Regulation/Regulatory Participants 

Two major themes dominate proposals for improving the 

effectiveness (and thus the speed) of regulatory actions 

concerned with geothermal development. The first is in­

stitutional learning and the dissemination of needed informa­

tion. The second is the development of explicit performance 

criteria and operating procedures for review processes. 

• 

• • 



The intent. of this ·proposal 

exchanges between counties and state aqencies, between one 
' 

state a.qency and 1~other, and so forth •. 
!> ' T 

currently are ~e~rrienced include: 
.Jt, '. 

County, Imperial :county, CPOC, . ·SLC, 
' 

and RWQCBs. Thos11 that need to learn include: 

counties, other Al?CDs and RWQCBs; CERCDC, and ARB. 

Some of this information exchanqe is already occurrinq. 

In fact, CERCDC has made a serious effort to learn what it 

could from CPOC. More such exchanqes at all levels of the 

requlatory system can only help. In par.ticular, counties 

with expertise limited to one stage of development can learn 

from counties whose experience includes all stages. 

We estimate the adoption costs for thia proposal as low 

in all three categories. We think the chanqe in the process 

will be a medium reduction in time, money, and trouble. We 

rate the overall effectiveness of the proposal as +l to +2 

and we think its effects will occur in the lonq term. 

Proposal 14.5.2: Encourage Information Plow from 
One Ot!li ty t!) Another 

Much of this :Lnformation flow undoubtedly already 

occurs 1 this propo:11al simply suqqests that federal and state 

governments do wha·t: they can to encouraqe the process. It 

applies particularl.y to information flow from PG&E to anyone 

else interested in building geothermal power plants. 



of adoP,ting this proposal 

in time, money, and trouble, so long as the information 

to be shared is not viewed as of great proprietary value. 

Wa think the changes it would bring about in the geothermal 
1 

process would be a low reduction of time, money, and troublu. 

we rate the proposal's overall effectiveness as O to +l, 

we think that its effects will occur in the short term. 

Proposal 14.5.3:· Kee~ All Parties Abreast of the Costs 
and Benefits of New Mitigation Technologies 

This proposal once again suggests that federal and 

state governments help provide information to those who will 

be needing it. In this case, the proposal deals with the 

flow of information about technical steps that might alle-

viate some procedural problems. Again, information of 

proprietary value is not apt to be willingly shared. The 

premise is that developers that are able to adopt mitigation 

technologies (or explain why they are not adopting them) are 

apt to have an easier time in permit-granting hearings than 

developers who are not familiar with such technologies. Of 

course, much of this search for information goes on without 

state or federal involvement. The propo•al merely suggests 

that the government gencie• do what they can to speed the 

dissemination of the new information that emerge s from their 

funded research programs and from other sources. 

We think the costs of adopting this proposal are low in 

time, money and trouble, depending on the kind of informa­

tion involved. We think the changes it will bri~g about in 
• • 
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' ' lbw reductions'tof' -
time, money, and troW:>le involved. We rate the 

•r 

effectiveness as 0 to +l and we think its total effects 
' ; I ! I• 

______ t_e_rm~. If the' proposal does lead a developer, to 

adopt a mi.tigation technoloqy, that' particular effect might 
I 

be short term, but the 
I I ' 

cumulative effect of encouraqinq the 

1':luse of more mitigation 
t". 

r '/~ lonq term. 

. ~ 
technoloqies is apt to occur in ~the 

. ~ 

. . \ 
Prolosal 14.5.4: Set Time Limits for Local Decision-
Mak ng Actions 

Several sources have suggested tha·l; local government 

agencies that grant relevant permits should have fixed times 

within which they must render a .decision on a given applica­

tion, much as CERCDC must do on power plant applications. 

To the extent ~hat this propgsal would require legislation, 

the adoption costs would b\~ high in all three categories. 

To the extent that the chanqe• can be implemented by requ­

lation, the adoption costs would be low in time and money, 

but hiqh in trouble. In any case, setting limits to local 

decision making would be very controversial. 

There are also problems with feasibility. One problem 

i• that court suits and ata~e activity outside the control 

of the local government could extend the decision-makinq 

process past the limits set by law. Another difficulty is 

that certain technical problems could demand more time than 

the set limits would allow. For instance, if an area were 

alleged to be a nesting place for an endangered species or 



We. estimate that the effects of the proposal on the 
, • ~ I . ' . geothermal development process wo~ld .be a !2!!. reduction in .. 
t 1 ... ' 

time, money·, and trouble. If 'the limits do serve t'.o reduce 
' > I 

l 

they will reduce ~e money spent in the process, •s 

we,ll.I However, it should be noted . that any limits ·Of 
• 

sort are hard to enforce. 1•
0

' f I They also pose a 

between the time and the trouble involved: the developers 

may well find that their life is easier when local officials 

take more time to render favorable decisions than when they 

are rushed to a decision that may cause many more problems 

later on. A further consideration is that, as one developer 

noted, the ~etting of maximum time limits on review processes 

tends to convert the maximum time into the normal time. 

It seems to us that at this point this proposal would 

create more problems than it would solve. It might also 

produce entirely the opposite effect from that intended. On 

the other hand, it could substantially speed local permit 

decisions. Because of the uncertainty of success, we rate 

its overall effectivene•s a• 0 to 1. We think that its 

effects would occur in the short term. 

and Strict 
at 

It has been noted that some hearing processes could be 

accelerated if all individuals presenting testimony were 

.. 

• 

• 

• • 
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required to give advance notice and 

Such requirements would hopefully reduce much of the irrele­

vant or unsupported testimony that presently slows the 

hearing processes. 

We estimate that the cost of adopting this proposal 

would be !2!! in time / , low in money, but very high in .trouble. 
'• 

. Presumably, some qualifications, particularly those concern­

ing notice of who will appear, the general points to be 

raised, and the procedures used at the hearing itself could 

be set up by regulation, but some may be very controversial . 

Because the hearings affecting geothermal development are 

mandated by a variety of statutes, qualifications that 

depend on statutory amendments are apt to be more difficult 

than usual. Furthermore, if the qualifications are very 

strict, particularly if they limit who may appear, they are 

apt to increase the number of court suits outside the normal 

hearing process; whereas, if they are very lax, they will 

not make any significant difference. We estimate that the 

change that this proposal would produce in the geothermal 

development process would be a low reduction of time, money , 

and trouble. 

The research team is divided on their evaluation of 

overall effectiveness of t.~is proposal: some feel that it 

would have little significant effect, and others feel that 

it would have at least some positive effect. In any event, 

some moves toward tightening the rules regarding testimony 



appear We ~o the 

proposal would occur in the short term. 

Proposal 14.5.6: Establish a Means whereby Industrial 
Participants May Anticipate Unusual Issues That Will 
Arise at Geothermal Power Plant Hearings ln {~ime to 
Prepare Responses for Them 

Developers and utilities have in the past raised 

legitimate complaints about the surprising or unusual nature 

of 1some objections to goothermal development plans to which 

they had to make a formal response during hearings. On the 

other hand , other participants appear to have some legiti­

mate complaints about the apparent lack of preparation by 

individuals representing developers and u1 :~ities in hear-

ings. This proposal argues that the entire system could 

operate more smoothly if the industry representatives were 

given adequat e warning ahead of time that unusual issues 

would be raised. Such notification would permit them to 

prepare responses to those objections ahead of time. Of 

course, for t he procedure to be effective, the hearing 

officials must see to it that, to the extent possible, the 

set agenda is followed. The combination of advance notifi­

cation of unusual issues and careful control by those in 

charge of hearings should make a major contribution to the 

smoothness of the process. 

We estimate the cost of adopting this proposal as low 

in time and money, but low to medium in trouble. With 

respect to changes in the geothermal process, we think that 

• 

• 

• 
• 

• • 



' time involved, a low ·reduction of money, · ,an4 a medium 

reduction of trouble. We rate its overall effectiveness at . 
+.1 and think that its mos,t noticeable effect~ will . occur in· 

the short term, its general · benefit. will ·be long 

l~sting. 

Proposal 14.5.7: Use consultants to 
Prepare EIRs 

We have found that much tLle is spent amending EIRs in 

.order to respond to comments from the public concerning 

issues that the consultant preparing the EIR should have 

foreseen. On the theory that consultants that are experi­

enced will be able to anticipate at least some of these 

issues at the outset, we would urge use of only experienced 

consultants. 

· Of course, because the issues will vary from county to 

county, consultants with experience in one cou.:ity will not 

necessarily know all of the specific issues likely to arise 

in another. However, consultants with experience in prepar-

ing geothermal EIRs for other counties are still apt to be 

better than inexperienced consultants at predicting wh4t 

subjects need to be covered. 

We rate the adoption costs of this proposal as ,!2?! in 

time, money and trouble; we think the benefits it would 

provide to the geothermal process would be a medium reduc-

tion in time, money, and trouble. We rate its overall 



effectiveness and we think its 

in the short term. 

The issue of how to mitigate undesired environmental 

impacts is-often a .major bone of contention in geothermal 

hearings. Occasionally, new or still experimental tech-

niques are available to reduce certain ~lmpacts, but power 

plant or steam field operators are justi fiably reluctant to 

bear the full risk of using new technologies. 

This proposal argues that the wil lingness of power 

plant builders or field operators to use unproven mi tigatir:t 

technologies could be substa:.1tially increctS'3d i f t.hf'J federal 

and state governments would provide fu.idS for such applica-

tions. The proposal also argues t hat t he development of 

improved mitigation technologie~ will go a long way toward 

decreasing state and local agency resistance to geothermal 

development. 

We think the cost of implementing this proposal would 

be ~ in time and money and medium in trouble. The primary 

cause of the trouble would be the reallocation of funds from 

plants and basic research to this specific applied purpose. 

We think the benefits of this proposal would be a !.2!, 

reduction of the time, money, and trouble i nvolved in the 

geothermal development process . We rate the proposal's 

effectiveness as +l and think i t s cumulative effects will 

• 

• 

• • 
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occur long term, although 

ful mitigation technologies are apt to be short term. 

14.G Tr anDmission Issues 

An installation needs to have a minimum generating 

capacity of roughly 200 MWe before the construction of new 

transmission lines can be justified. However, moat of the 

presently envisioned generating units will have capacities 

of SO to 100 MWe, and will therefore be too small to justify 

construction of their own transmission lines. Although some 

geothermal fields are near existing lines that have the 

needed capacity availab a , others are not. Consequently, 

many q uestions have arisen concerning access to transmission 

facilities. 

companies to access to existing l.ines and the role of the 

go11arnment in insuring that reasonable access opportunities 

exist. Proposals offered range from policies that would 

force transmiss i on line owners to wheel power for any 

produc1:!r , to those that would require government ownership 

and (•peration of transmission facilities. 

Pro sal 14 . 6.1 : Su ervise Neaoti.,t;ions 
o Want 

to Transmit Electricity 

This proposal argues that even though the Otter Tail 

case requires privately owned utilities to negoti ate i n good 



who want 

neqotiations still need supervision. There are two reasons 

for this situation: {l) the vastly unequal bargaining power 
I 

of the parties, and {2) the fact that the public interest 

would be served best by a swift conclusion of neqotiations. 

Before beqinning to assess this proposal (or ~Y of the 

others that deal. with tr~nsmission pr~blema), we should note 
I 

that the whole relationship between electricity transmission 

and newer and more dispersed power sources needs a great 

deal of study. The issues raised are not likely to be 

resolved quickly, but until some resolution occurs, these 

questions are likely to cause problems for both industry and 

the public. 

We think the costs of adopting this particular proposal 

would be mediQm in ti~~; ~in money, and high in t•oubla. 

We suspect that the utilities would put up strong resistance 

to such supervision on the grounds that it would favor those 

that want to transmit power over those that have built and 

operated the transmission facilities. With respect to 

changes that the proposal would bring about in the geo­

thermal development process, w. think that it could produce 

a ~ reduction in the time involved, a low to medium 

reduction in money, and a medium reduction in trouble, since 

geothermal development in outlying 1areas would depend on the 

ability of power producers to transmit that power back to 

load centers. We r~te the overall effectiveness of this 

.. 

• 

.. 

• 
• 
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• 
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its effects 

the long term. 

Proposal 14.6.2: Have Privately OWned Utilities 
Transmit Power for Other Entitles -

This proposal goes beyond Proposal 14.6.1: in~tead 

. merely calling for supervision of negotiations, it ·would 

have the government require that negotiations reach a favor­

able outcome. Therefore, we expect the adoption costs 

this proposal to be higher than those for the previous one . 

We estimate these costs as being high in time, low in money, 

and high in trouble. We think the changes that the proposal 

would bring about in the development process would be a low 

reduction in the time involved, a low to medium reduction in 

money, and a !2!! reduction in trouble . We estimate trouble 

reduction as less in this case than in the case of the 

previous proposal because this proposal could be expected to 

cause greater utility resistance. We estimate the overall 

effectiveness of this proposal as +l and think its effects 

would occur in the long t!,E!!. 

Proposal 14.6.3: Conduct Antitrust Actions Aiainst 
Privately OWned Utilities That Refuse to Whee 
Others* Power 

This proposal is one of the methods for enforcing the 

two previous proposals; however, it involves antitrust 

litigation. Such litigation, as we have noted before, is 

costly in time and effort and is not a particularly effec-

tive policy instrument. We estimate the adoption costs of 



this proposal to be high in time, money, and trouble. 

think any changes it would bring about in the geothermal 

development process are apt to be !2!,. Consequently, its 

overall effectiveness is rated as near O, and its effects, 

if any, are seen as occurring in the long term. 

Proposal 14.6.4: Place Existing Electric Tra~sn:dssion 
Lines in "Common Carrier" Status 

This proposal represents another way t~ have trans-

mission line owners wheel small producer~' power output. We 

think the costs of adopting this proposal, like those of 

using antitrust actions, would be high in time, money, and 

trouble. It appears that the overall effectiveness of this 

proposal would be -1, since it is likely to cause more 

problems than it would solve. Its effects would occur in 

the long term. 

Pro osal 14.6.5: Have the State and Federal Power 
Producers Guarantee the Power o o ers Who Want to 
Transmit over Privately owned Lines 

One of the objections that transmission line owners 

have to transmitting the power of others is that such power 

is unreliable, and that they, as the owners, are the ones 

held responsible for the reliability of the system. One way 

of dealing with this problem might be for governmental power 

producers to act as power insurers for the other power 

sources. 

Although this proposal shows a fairly good understand­

ing of some of the reasons for the utilities' reluctance to 

• 

• 

• 

• 

• 
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other sources, it probably is 

best form for dealing with those problems ~ 

We estimate the costs of adopting such a proposal to 

high in time, medium in mc>ney, and big~ in trouble, since 

the arrangement would be ver:y difficult to work out, both 

technically and administratively. We estimate the ~banqes 
J 

that it would bring about in the geothermal development 

process to be a low reduction in time, a ~ reduction in 

money, and perhaps a low increase in the amount of trouble 

involved. Consequently, we rate its overall effectiveness 

near O. We think that its effects, if any, would occur in 

the long term. 

Proposal 14 . 6.6: Build New Publicly Owned Lines to 
Connect Geothermal Areas to Load Centers 

Since a geothermal power plant can be fairly small and 

still be economically efficient, many small public utilities 

are ver:y interested in geothermal development. However, 

such publicly owned utilities tend to be located at some 

distance from geothermal resource fields, and consequently 

would need transmission lines. Some (but certainly not all) 

of these utilities are quite leery of having to use pri­

vately owned transmission lines and would prefer to wheel 

thoir power over publicly ownGd lines. This propcs~l 

argues that the way to connect such publicly owned utilities 

to geothermal fields is for the state or feddral government 

to build more transmission lines into those fields so that 



... • ' ~. ~\! j . -
f ,ields to their· service areas • 

' 

We estimate that the cost of adopting this~ proposal 
' .. ' 'l .. ~~.~ )>1f1:' 

medium·· iri time, · ~ediwn in money,, and high in :··J 
.., • • .:.: ' . .:. .J ~ f • ..,.. ; -4 • ., >- ' 

Quite· 1 of ten · the p~Ublib. 1 ·l:in~ would•· simply duplicat~ 
•' 

' ~ . 
a .privately owned line1 furthermore, it would. have all' the 

right-of-way problem~ that t~e private line had already gone· 
·~. 

through. We think that the changes that could occur in the 

development process would be medium reduc~lons in' time, 

money, and trouble. Nevertheless, we give t;1is proposal a 

favorable rating because at present several public utilities 

are willing to look only at geothermal fields that are near 

publicly owned transmission lines. We rate the proposal's 

overall effectiveness at +l and we think that its effects 

will occur in the l onq term. 

Proposal 14.6.7: Require that Lines Built to New 
Nongeothermal Plants Make Provisions to Carry Geo­
thermal Power Where Appropriate 

This proposal is addressed to the complaint of many 

utilities that existing lines sometimes lack the capacity to 

carry geothermal plant output. The proposal argues that all 

transmission line extensions should plan for future geo-

thermal development when they are to be routed near geo-

thel"lnal fields. The primary virtue of this proposal is that 

geothermal development would not have to pay an independent 

price for the time, money, and trouble of assembling a 

right-of-way and building a transmission line. 

• 

• •• 



. 
development processes are a medium r~duction 

and trouble. ,We rate its overail ,effectiveness .as +land 
' . ~ 

think that its effects will ~ccur in the long term. Of 

course, many participants in the qeothermal system plan 
\ , 

·transm.it -qoethermal power over transmission 

also carry power from planned nuclear plants in nearby (also 

remote) sites. The opposition to nuclear plants in California, 

even wi th the failu:t'e of Proposition 15, may well succeed in 

delaying or preventlng the construction of both the plants 

and their associated transmission lines. Without the 

economies of scale available through "piggybacking" trans­

mission from geothermal plants onto lines designed to 

handle much l~rqer loads, bringing power from remote geo-

thermal resource l t".>Cations may pose economic problems. 

Therefore, if such lines are not going to be built, the 

geothermal participants wi ll have to make other plans. 

This proposal would require that the state government, 

rather than the utilities that are going to transmit the 

power, bear the time, money, and trouble costs of choosing 

the transmission corridors and assembling the rights- of-way . 



~ould be and trquble. Part of the 

problem is that the ~ransmis~ion .corridor .selecte~ .by 
.• I ',• 

state . ~ov~rrunent may be in th~ W'rong place and ·may be 
\ ' . ;: . . 

assembled at , the wrong time to• be · C?f optimµm us·e to the 
I 

,. 

entities .. that w~nt to transmit;c1 power . to that. corridor. 

Nevertheless , if the state ·goyernment does assemble 
. , 

corridors and the attendant rights-of-way•, we thirlk the 

proposal would produce a medium reduction in the time, 

money, and trouble involved in geothermal development . We 

therefore rate the proposal as +l and think th~t its effects 

would occur in the long term. 

14.7 Taxation and Finance Issues 

As in any industry, taxation issues in 9eothe:rmal 

development can serve as either powerful inducements or 

deterrents to expansion. Several tax-related issues have 

been mentioned under other headings. In this section, we 

address the major tax change proposals that have been put 

forth in the past few years. 

Pro sal 14.7.l: Costs of Drillin 
Geothermal We ls as a Current Expense 
for Tax Purposes 

Normally, the Internal Revenue Code requires that tax-

payers include all expenses associated with the obtaining of 

capital goods in the "basis " of the capital and then allows 

them to rleduct a portion of the basis from their current 

' 

• 



• ; 

income over the life of the capital goods. In the case 

oil or gas wells, however, a special provision allows the 

taxpayer to deduct all the wells' intangible expenses 

as those for the labor of exploring the area and drilling 

the hole) from current income i~diately. This provision 

makes investment in oil and gas drilling an attractive 

prospect for companies and in~ividuals seeking deductions to 

"shelter" income from other sources, and it frees income 

from on~ set of wells for use in drilling the next set. 

Court cases in California have applied this provision to 

geothermal steam wells, but its application to geothermal 

hot water wel l s remains in doubt. This proposal calls for 

application of the provision to all geothermal wells. 

We estimate that the cost of adopting this proposal 

would be medium in time, medium in money, and medium in 

trouble. It does require congressioJ1al legislation, and it 

does favor resource extraction industries; however, because 

the legislation has already come close to passage in Congress 

and the bill is currently in the legislative process, its 

adoption costs are less than they might otherwise be. 

In terms of the changes that the proposal could bring 

about in th~ geothermal development process, we estimate 

that it coul d produce a low reduction in the time and money 

involved, ~nd a medium to high reduction in trouble . Itg 

main advantage is that it would make outside money for 

geothermal investment less costly and easier to raise, since 

high-income individuals would be attracted to the shelter 



' ·~ 

iti overall effectiveness as 

its ·effects 'would occur.l in the short term. 

This propos~l: imposes. the .. limits on the . deduction of ·. 

intangible expenses as a current expense in order to make 
., 

I ' • ~ } 

the procedure more palatable to Congress and the public. 

However, we think that the restriction on the use of the tax 

savings would hamper their ability to attract outside invest­

ment. Consequently, we think the proposal would be slightly 

harder to implement than Proposal 14.7.l and would have 

slightly less positive impact (0 to +l) on geothermal 

development . 

Progosal 14.7.3: Allow Revenue from Geothermal Wells 
to e Sublect to a 22 Percent Depletion Allowance 
instead o Cost Depletion 

Normally, taxpayer s are allowed to take cost depletion 

allowances, in which they may deduct no more th:::m a fixed 

portion of the original cost of each res ource over the 

predict~d life of the re~ource. In _h 1 case of minerals, 

however, a taxpayer may deduct a certa in percentage of the 

income from the mineral as lonq s he has income from it, 

regardless of the original cost of the mineral source. This 

proposal calls for the application of this depletion allow-

ance to all geothermal resources. Once again, a court case 



• 

• 
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in California has applied the provision 

but not to geothermal hot water. 

The primary virtue of this proposal would be to free 

the internal funds of geothermal development companies for 

further investment in geothermal development. The assess­

ment of the proposa.l in terms of adoption costs--medium in 

all three categories--is very similar to that of Proposal 

14. 7 .1, sin\:e this provision· is part of the same bill as the 

provision ~nvolved in Proposal 14.7.1. 

With respect to t.ne changes it would produce in the 

geotheril'~l development process, we think it would bring 

about a low reduction in the time involved, a medium 

reduction in money, and a medium reduction in trouble. We 

rate its overall effectiveness as +l to +2 and think that 

its positive effects would be seen over the lonq term. 

Pro osal 14.7 . 4: Allow Percenta e Deletion Onl to 
the Extent at Tax Sav nqs are Invested in Geot ermal 
Development 

This proposal suggests a restriction on the use of tax 

savings from an income depletion allowance to lower the 

adoption costs of such an allowance. We estimate these 

costs as low to medium in all three categories. The restric­

tion on the tax savings would not detract markedly from 

their attractiveness; therefore, the proposal would make 

more money available for geothermal development. Its effect 

on the development process will be a low reduction in the 

time involved, a medium reduction in money, and a medium 



to +2, and think that its effects will be long :te·rm. 

(I 

Proposal 14.7.5: Allow Geothermal 
as Current Expenses JOO Percent of 
with Dry Holes 

k 

This proposal, like others above, is designed to 
' . increase the attractiveness of geothermal investment for 

, 1' ~. 

in· high tax brackets. 
' ' l 

Th'e pr~ise is that 'l:f ·one in 
, , '· ~ 

' ' f , • \ - ''• • "' 

three geothermal wells is successful, writing off .300 percent 
. ~ 

of the costs associated with dry holes would make geothermal · 

investment almost a no-lose proposition. 

We estimate that the adoption costs of this proposal 

would be high in time, money, and trouble. It is extremely 

favorable to individuals in high tax brackets, and is 

favorable in a form that neither Congress nor the public 

seems in any mood to support; therefore, it is apt to face 

very stiff resistance. We estimate that it could produce a 

mediwn reduction in the time, money, and trouble involved in 

geothermal development because it would vastly increase the 

number of both people and dollars going into geothermal 

development. However, counties and state agencies would 

still want to proceed fairly cautiously with permit-granting 

and other procedures. We rate the effectiveness of the 

proposal as +l, but think that its most notable sffects 

would occur in the short term. 

t 

I 

,, 
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Ai:f·present, ·the fed~~a;l goverrim~nt grants. leas~~·~:in , 
., ' •• ~ •• !. • 

'J .:'; , ' ' • I'"" 
1
' , , I ( j '; l • ;o ' 

KGRAs ·tp 'the pot~n~ial lessee wil,ling to · pay ... the ~ighest 
'· . 

' f 'f.' I • I_• I ' I ' • ' 

. , bonus (cash value. per. acre) . for the lease. ·The. California . 
r'" • .. ,.. ·i. • .. • JI ,' 

•"', \ I '4.''~,, (l 'f :\ • 'i'" f 

SLc.: is ·currently 'tcying a lease bidding procedure in which 
• ." '. ;, ;• • > t o ' I ' • ' ' ' ' ' • • l ~I,',: ' ' 
the. p6tential lessees offer· to set aside a percentag~ 

•, ' 

profits for · ~e st'at~. Th~s proposal argues that -the bonus 
.... \: . . 

bidding pro.cedure rewards those with imlnedi
0

ate cash, thus . . 
favoring the bigger resource companies. The net profits 

bi~ding procedure, however, has some difficulties. First, 

it involves substantial administrative expenses to check the 

accounting by which the leaseholder determines net profits. 
1', 

Second, it poses a problem for public agencie3, which have 

difficulty defining "ti\et profits." Therefore, this proposal 

calls for BLM and SLC to experiment with royal~y bi dding as 

a compromise. This method of bidding would also allow money 

that would have gone into bonuses to be used for exploratory 

and development drilling instead. 

We estimate that the costs of adopting this proposal 

would be low in time and money but medium in trouble, since 

it would face resistance from those who feel the federal and 

state governments should get as much as they can for leases 

immediately. We estimate the effects it could exert on the 

geothermal development process as a medium reduction in the 

time involved, a low reduction in money (the lessee would 

pay with later dollars rather than earlier ones), and a 



... ' . 
'one7,time cash, bonus ; 

. ·'. ' /, . . . \ . ·" 
,: . . . \ ~ ' 

calc~;fating·~· e.i ther inc~eased royalties or net profits :in the 
,.. ...~ ' ; . . ~~ ~~· ~ ... , .. 

":I~ : • t.• it .. 

f titure) . .. We .rate · the overall ~effect~veness o~ this 
. ' ,. ·, ' ... 

. that its effects-~'lwill occur in the 

I ' !!"_s>posal 14. 7. 7: Replace .the Local Property Tax with 
a 1 Severance Tax '· 

This proposal would do away with the property tax on 

geothermal resources and would tax' only the value of resources 

removed from the ground. 

Because it would require a legislative and perhaps even 
·/ 

~ .. , 
a state constitutional change, its adoption costs are high 

in time, money, and trouble . Resistance can be expected 

from two sources: f .rom d~lvelopers, who would fear greater 
-

tax increases (it is easier to change the severance tax than 

the property tax)~ and from the counties, which would oppose 

erosion of their property tax base, elimination of their 

control in taxing what they view as a local resource, and 

the loss of revenue to compensate for the risks associated 

with power plants. 

We estimate the changes that this proposal would pro-

duce in geothermal development as virtually !!!2. reduction 

in the time involved, a ~reduction in money (preswnably, 

the severance tax would not start until the developers 

started delivering the geothermal resource), and a low 
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the counties' 
• 1 

. ' 
res'istance to geothermal development· for the same ·reasons 

.. ,1 . . 1; . .. 
that ma~e it hard to adopt). we . rate the effectiveness of 

.. 
this pr.:'o·~osal as -1 to O and · thi:nk that its effects ; 

I 

would o'ccur , in the short term~ 

\·,, 

P~oposal 14.7.8: Eliminate the Capital Gains Tax 
Sales of Geothermal Assets 

' I' 

This proposal is another unusual tax break to encouraqe 

geothermal development. It argues that increasi.ng the ease 

with which lands containing geothermal resources could be 

transferred from one owner to another would lead to their 

ownership by those most eager to develop them. Since this 

proposal requires a legislative change that is both favorable 

to a resource extraction industry and unusual, we feel that 

adoption costs will be high in time, money, and trouble. 

(For some reason, propositions that favor resource extrac-

tion industries in unusual ways appear to f ~re even worse 

than those that favor them in normal ways.) We estimate 

that the changes this proposal would produce in the geo­

thermal development process would be a zero reduction in the 

t~m~ involved, a low reduction in money, and perhaps a low 

reduction in trouble. We rate its effectiveness as near 0 

and think that its effects, if any, would Q~c;ur in t-'tle 

long term. 
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"ij·"'""'"'"-' Prd'Posal 1114 .• 7. 9: Relax · 6 ... \ ifornia Restrfctions ·on 
1 ·Selfing. R.{sky Securities 'I: \ 

' . \~ . 
The argument for this propoual· is that geothermal 

~t 
investments are so risky that th~y cannot be offered 

' I\ 

. . the n~rmal security 'sales process\\ We estimate that ~his 
9roposal would have adoption costs, \high in time (if the 

J 

securities restrictions were to be \ relaxed, a new set of 

securities restrictions would have to be developed); ~in 

money; and high in trouble (such a move would be very con­

troversial and would be hard to justify for geothermal 

development alone--as opposed to other risky developments). 

We estimate the changes this proposal could produce in the 

geothermal development process would be low reductions in 

time, money, and trouble.. We rate its overall effectiveness • 

as :!., because the side effects on securities markets, 

together with t he political pressure exerted by ~nnoyed 

investors who lost money as a result, would more than cancel 

out any gain in ease of ~rketing geothermal securities. We 

estimate that the effects, if any, would occur in the long 

term. -
Proposal 14.7.10: Promote More Limited Partnership 
Agreements 

The limited partnership agreement provides a device for 

raising money from those outside the geothermal field with-

out incurring many of the restri ctions involved in selling 

securities. So~e companies have already begun using this 

technique to raise money for geothermal development. We 

) 
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money, but hiqh in troUble (qeothermal development i• 

risky investment with an uncertain tax status, so that 

attractinq more money is qoinq to continue to be difficult 
I - -

no matter what mechanisma are used). 

With respect to cbanqes in the qeotbermal develop1119nt 

process, we tl•timate that the proposal could produce low -
reductions in the time and money involved and a medium 

reducti.on in trouble, since limited partnership aqreements 

place the developer under fewer obliqations than do loans. 

We rate the overall effectiveness of the proposal as 0 to 

+l. We think that its effects, if any, would occur in the -
lonq term • 

Pro sal 
Laws qes 

This proposal would allow both the deduction of intan­

qible expenses as a current expense and income depletion tc 

be incorporated into the California income tax law as a 

model for the way the federal statute miqht read. We 

estimate the adoption costs of this proposal to be 

rouqhly mdium in time, money, and trouble (not much money 

is at stake, but the proposal does require a legislative 

chanqe). We think tbat the proposal's effect on the de"tel-

opment process would be a ~ reduction in time, money, and 

trouble . The action itself cannot be expected to have much 

of an effect, since the California income tax rate is fairly 

low • 



Furthermore, at arrangement is 

not apt to serve as a model for the I.R.S.: first, because 

the I.R.S. has already announced a position against such 

l€gislation: and :acond, becau&e siruilar models of such 

legislation1 have already been introduced in Congress. 

Therefore we rate the propo~al's overall effectiveness as 

0 to -1. We think that its effects , if any, would occur in 

the long term. 

Proposal 14.7.12: Enact Provisions Similar to Those 
Surrounding KEOGH Plants to Encourage Institutional 
Investment In Geothermal Development 

In geothermal development, there appears to be a long 

time between the initial investment and the return. Con-

sequently, the investment is not attractive for those 

• 

• 

seeking more than a tax shelte~ . Some middle-class investors , 

who are willing to take large ris~s and wait many years for 

the chance of a return that would vault them into another 

income class may find geothermal investment attractive, but 

they do not represent enough money to sustain a high rate of 

investment in geothermal development. Therefore, this 

propoaal calls for tax and trust provisions that would 

attract the large investors who can and will wait for a long 

time : institutions such as universities and pension funds . 

Thests provisions could include deferment of taxation on 

income invested in geothermal development; changes in the 

trust laws allowing geothermal resources to qualify as 

prudent investments" (on the grounds that these investments 

• 

• 

' 
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serve a particularly valuable public purpose); a.nd lower 

rates of taxation on geothermal income that returns to the 

investing institutions. 

Because many of these provisions are statutory changes, 

the adoption costs are going to be medium to hiqh in time, 

money, and trouble. The proposal also faces the danger that 

if theae provisions were enacted for geothermal development 

the government might be besieged with requests that other 

investments receive similar dispensation. The proposal 

would then become a general tax preference package and would 

face increasing political resistance . 

Even if. such provisions were enacted, however, we doubt 

that that much money would be forthcoming. We t.~erefore 

think that the proposal would exert low effects on the time, 

money, and trouble involved in geothermal development. In 

addition, the proposal could have many unfavorable side 

effects, such as the pressures it creates to give special 

treatment to other investments . Consequently, we rate its 

effectiveness as O. We think that its effects, if any, 

would occur i n the long term. 

Prore•al 14.1.1J: Establiah a Time Period for Cost 
Dep etion Purposes 

This proposal, like Proposal 14 . 7.8, represents a 

change in the tax treatment of geothermal resources in order 

to make it easier to transfer them from one owner to another • 

If the I.R. S. would set a definite time period for cost 

depletion of the geothermal resource, negotiations between 



and 

much easier. 

We think that this proposal could prpbably be 'ccom­

plished by regulation, which would make its adoption costs 

~ in time and money, and medium in trouble (the trouble 

arising over arguments as to the exact time period to be 

for cost depletion). We think the effects of the 

proposal on the process would be a zero reduction in the 

time involved, a !!!2. reduction in money, and a low reduc­

tion in trouble (it would be slightly easier to transfer 

land with geothermal potential). We rate its overall 

effectiveness as between 0 and +l. We think that its 

effects would occur in the long term, since the process of 

transferring land from one owner to another is apt to take a 

long time. 

14.8 Environmental Reporting 

Environmental reporting is one area that has been the 

source of numerous and continuing complaints. This is also 

an area where institutional learning and administrative 

changes can produce some desired improvements in a rela­

tively short time. 

a Leasehold EIR and Then ire 

This proposal addresses the issue of how much data and 

analysis--as well as how large a geographic area--should be 

• 

• 

• 

• • 
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the 

permittinq process would be faster if the applicant and 

county followed the procedures now usually used in Sonoma 

County, where the first application includes a relatively 

larqe land area, and subsequent applications are merely 

to that first EIR. 

We estimate the adoption cost of this proposal to 

!2!, in time, low in money, and medium in trouble. The 

trouble is likely to arise from resistance by the developers, 

who appear to take the position that EIRs on the first wells 

in an area should be quite small. Since the discovery of a 

dry hole will mean that the developer will pull out entirely, 

developers argue that a more extensive EIR should wait until 

the area qives evidence of having a fairly high geothermal 

potential. 

The effects of this proposal on the geothermal process 

will depend on whether early exploratory wells do discover 

geothermal resources . If one of the first exploratory wells 

were to discover a geothermal resource, then the effects on 

the process would be a low reduction in the time, money, and 

trouble involved. If none of the initial wells were to find 

a geothermal resource, then the effect of the proposal would 

be to create a low increase in time, money, and trouble . 

Perhaps a useful modification to the proposal would be to 

apply it only in areas with very high geothermal potential • 



in high potential areas and -1 to O in low potential areas. 
I 

In any case, we think its effects will show up in the _s_h_o_r_t_;..---

Proposal 14.8.~· Allow Geothermal .Activities to 
Receive ·a Negative Declaration 

At least theoretically, counties do have the power 

to declare that the drilling of geothermal wells exerts 

little significant impact on the environment. Indeed, one 
~· 

ar~ument for this proposal is that exploratory drilling 

itself provides data essential to an adequate EIR. such a 

"negative declaration" would mean that less extensive 

documentation would be required for permit grant.ing. 

Therefore, we estimate the adoption costs of this proposal 

to be low in time, ~ in money, and medium in trouble. The 

• 

trouble is likely to arise because of the controversial ' 

nature of giving a negative decl•ration for what is still a 

fairly new kind of activity. A compromise that might lessen 

the controversy would be to prepare EIRs to cover only the 

disturbance of vegetation. 

We eBtimate that the effects of this proposal on the 

geothermal proc••• would be a low reduction in the time, 

money, and trouble involved. If a county's negative declara­

tion decision would be upheld by the courts, the proposal 

would exert a positive effect on the system. However, such 

an effect would be small at beat, because t.~e time, money, 

and trouble involved in a negative declaration process are 

only somewhat less than those required by a full EIR process. 

• 
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overall 

0 to +l. We think that its effects would occur in the 

short term. 

Environmenta Procedures 

This proposal, like the previous one, would ~lso reduce 

the reportinq requirement surroundinq the permittinq of geo­

thermal wells. However, it would qo even further than the 

previous proposal, arquinq that if the drilling of geo­

thermal wells follows certain specified procedures, the 

activity should exert no environmental impacts that need 

analysis in an environmental i.mpact report. Many petroleum 

wells receive such a cateqorical exemption now and thus 

escape the r.equirements of the environmental reportinq 

precess. However, there is some discussion to the effect 

that petroleum wells may be losinq their cateqorical exemp-

tion in the future. Therefore, we estimate the adoption 

costs of this proposal as low in time, ~ in money, 

but hiqh in trouble: even thouqh the counties have the 

power to implement the proposal, any attempt to let qeo­

thermal well• escape the environmental reportinq process is 

apt to b~ very controversial, and may be prevented by 

litiqation : 

Our basic reservation about the proposal is that the 

reduction in the time, money, and trouble involved in the 

environmental reportinq process will be somewhat cancelled 



0 1t by the increased trouble in with the resistance 

that is likely to arise. We estimate that the effects of 

this proposal would be to bring about a low reduction of the 

time, money, and trouble involved in geothermal development; 

that its overall effectiveness will rate somewhere between 

0 and +l; and that its effects will occur in the short term. 

Proposal 14. 8. 4: Make the Drilling of Geothermal Wel11s 
an Allowable Land Use In KGRAs and other Areas of Hlq~ 
Geothermal Potential 1~ 

This proposal argues that decisions about where geo-

thermal development should and should not occur need to be 

set forth in a comprehensive planning decision. Proponents 

of this proposal expect that it would produce one of two 

results: (1) a county might balance zones of exclusion with 

zones of inclusion, so that development could proceed faster 

in included zones; and (2) even if zones of inclusion are 

not specified, the protection of the most sensitive zones 

from geothermal development would reduce the opposition to 

such development in the county as a whole. 

We think that the countien have the power to institute 

this proposal now. If they were to do so, drilling geo­

thermal wells would not require a separate conditional-use 

permit, but could simply proceed under rules previously set 

up to govern drilling in each area. However, the counties 

are very much against any !•rocesa that would eliminate their 

well-by-well control of geothermal development. Therefore, 

we estimate that the adoption costs would be low in time, 

low in money, but very high in trouble. 

.. 
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Because the preparation or amendment of county land-use 

plans always takes a great deal of time and effort, we esti­

mate the changes that this proposal would bring about in the 

geothermal development process as a !2!. reduction in time 

involved, a !!£2. reduction in money, and a medium reduction 

in trouble. This reduction in trouble, however, will occur 

only if those opposed to geothermal development are satis­

fied that it is excluded from the right areas. Otherwise, a 

county land-use plan is apt to make the situation worse , 

because it may exclude areas of high potential while grant­

ing permission for geothermal development to proceed in 

areas of very low potential • 

In some counties and in some political situations, this 

tactic may be very effective in reducing opposition to geo­

thermal development. In other counties, it may be ineffec-

ti,,e for that purpose and may, in addition, severely harm 

geothermal prospects. Consequently, we rate the overall 

effectiveness of this proposal as -1 to +l. In any case, we 

think its effects will occur in the long term. 

Pro sal 14.8.5: Pre 

This proposal suggests the preparation of a "generic" 

EIR that would be county-wide, or perhaps even KGRA-wide. 

Such an EIR would undoubtedly cost more in time, money, and 

trouble to produce and would have less detail than EIRs done 

on a well-by-well basis; nevertheless, the total amount of 



, 

t~ouble· involved ~iqht 

required by a whole seri~s · of .individual EIRs • 
. . , 

We estimate that the adoption costs of this 

~e 'high in time·; medium in money , and high ~n. trouble, 

count~es appear to. welcome such generic EIRs as a 

supplement to the individual EIRs but . -

In addition,, such a wide-scale report would undoubtedly be 

expensive and· take a qreat deal of time. 

the e~fects of the proposal on the qeothermal development 
I 

process would be a medium reduction to a medium increase in 

the time involved (whether one larqe EIR would take less 

time than many small EIR's is somewhat uncertain), a low 

reduction in money, and a low increase in trouble, since it 

is likely to enqender the sort of legal challenqe that is 

presently directed aqainst BLM's reliance on its proqram­

matic EIS for leasinq. 

We rate the overall effectiveness of the proposal as 

0 to -1. One of the reasons for this low assessment is that 

is would interfere with the smooth flow of development 

proceedings. Geothermal developers would have to wait for 

the completion of the area-wide EIR (which is apt to take a 

long time because of its breadth) before they could carry 

out tests in t..hat area. 

Also, an area-wide EIR is most effective in cases where 

impacts and outcomes are fairly certain. With geothernwtl 

development ~ however, impacts and outcomes are relatively 

uncerta i n . In such a case, it is very helpful to be able to 

• 

' 

• 
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use information fr~m the first well to evaluate the second 

well, and so forth. This proposal would deprive the counties 

and others of the valuable information provided by an incre-

mental approach. Therefore, although an area-wide EIR might 

well be a good supplement to individual EIRs, it is not a 

good substitute. 

Proposal 14.8.6: Allow EIRs for Wells to Exclude Power 
Plant Impacts if Leasehold Has No Preexisting Producing 
Wells 

This proposal addresses a conflict between developers 

on the one hand and counties and state agencies on the 

other. Before allowing an exploratory well in a given area, 

counties and state agencies want to know what would be the 

impact of full-scale development in that area. The devel-

opers argue that unless the test wells reveal the existence 

of a geothermal resource, the area will experience no 

impacts at all. Therefore, this proposal suggests that at 

least the initial wells should be drilled on the basis of 

well impacts only and a more comprehP~sive analysis of 

impacts should be undertaken only when a resource is dis­

covered. 

The counterargument to this proposal is that once a 

resource is discovered, the political pressure to develop 

that resource is almost irresistible. Therefore, people who 

are very concerned about the spread of geothermal develop­

ment feel that possible impacts need to be analyzed before 

the resource is discovered. 
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would be !2!, in time, !2!_ in money, but hiqh in trouble. 
•) 

" ... 
Although the counties have the ' power to accept such EIRs 
~ J 

no~, tjley are apt to meet very stiff resistance from the 
' .. 

public and from 'svme state agencies if · they attempt to 
.-

so. 

We ~stimate that the p~oposal's effects 

would be . to produce low reductions in time, money/ and 

trouble. We estimate its overall effectiveness as between 

0 and +l, and think its effects, if any, would occur in the 

short term. 

Proposal 14.B.7: Speed up the State Clearinqhouae 

This proposal addresses the problem of delays in getting 

environmental reports to the appropriate state agencies a~d 

in receiving conunents from those agencies. Many people have 

not been satisfied with the speed with which the State 

Clearinghouse has been performing 'this function. Normally, 

adoption costs for this type of proposal would be high, 

because it is likely to involve legislative action. How­

ever, a bill addressing this subject (Assembly Bill 2649) 

has already been introduced into the legislative process. 

Although the bill is not yet in final form, modifying an 

existing bill is almost always easier than introducing a new 

one. Therefore, we estimate the adoption costs a9 low in 

time, money, and trouble. 

• 

' 

• 
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Here this proposal 
~ . 

reduce system delays 

a small amount. Therefore, we estimate that its effect on 

the geothermal development process would be to produce a 

reduction in the time involved and near zero reductions 
~ 

money and trouble . We rate its overall effectiveness as 

between O and +l, and think its effects 
I 

short term. 

Proposal 14.8.8: Allow EIRs to be Sent Directly from 
Counties to the Local Off ice of the Appropriate State 
Agencies 

currently, counties must send draft EIRs through the 

State Clearinghouse before they can go to local offices of 

state agencies. Some counties feel that the previous pro­

cedure, which allowed them to deal with the local agencies 

themselves, gave them more information relative to the local 

conditions and gave it to them faster . 

We estimate the adoption costs of this proposal to be 

low in time, low in money, and medium in trouble, 

since state agencies would probably resist such a move on 

t he grounds that it would interfere with policy coordination 

between the state and local levels. We estimate the bene-

fits to geothermal development as a low reduction in the 

time involved and near zero reductions in money and trouble: 

although the counties would get some i nunediate l ocal f eed­

back, they would still have to wait for feedback from the 

state level. The counties might also have to deal with the 

differences between the state and local offices' view of the 



the short term. 

14.8.9: 

This proposal addresses the complaint that those who 
I ' 

must prepare EIRa have no explicit guidelines on either 
., 

scope or content required for geothermal activities. 

Furthermore, the lack of explicit criteria has meant that 

requirements for EIRs have tended to shift over .time. Thus, 

participants complain they are always trying to hit a 

"shifting target." This proposal calls for promulgation of 

explicit criteria to remedy these difficulties. 

We think the adoption costs of this proposal would be 

medium in time, money, and trouble, since setting down such 

uniform requirements is hard to do. Such criteria have been 

produced for large portions of the EIS for nuclear plants 

and geothermal plant and field impacts are extremely simple 

by comparison. Nevertheless, because uncertai nty exists as 

to some of the effects of geothermal development in indi-

vidual areas, standard criteria are apt to miss some issues 

that are important in particular areas, while requiring 

analysis of other issues tha t are not always applicable. 

We estimate the changes that this proposal would bring 

about in the process would be a low reduction in the time 

involved, a ~reduction in money, and a medium reduction 

; 



We 

think its major effects would show up in the 

Proilsal 14.8.10: Have the Lead Aqencl, Instead of 
APP cant, Hire the Consultant Who wi! Prepare the 

This proposal argues that the practice 

lead aqenc:y hire the consultant--a practice 

•) 
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eXists in some counties--should be extended· to a'li 'aqencies. 

The rationale is that in the absence of explicit criteria 

for the content of EIRs and in light of the unique local 

problems that are often encountered, the lead agency would 

be better able to recommend a consultant who is familiar 

with the particular issues that need to be addressed in a 

qiven locale. 

We estimate the adoption costs of this proposal 

to be ~in time, money, and trouble. We think its bene­

fits to geothermal development would be a low reduction in 

time, probably a zero reduction in money, and a ~ reduc­

tion in trouble. We rate its overall effectiveness as 

O to +l and think its effects would occur in the short term. 

However, to be most effective, this action should be linked 

with Proposal 14.8.9 (requirinq lead aqencies to draw up a 

uniform set of requirements). 

osal 14.8.11: Re uire Uniform, Reasonable Ste s 
Complying with Laws such as the Antiquities Act 
the Endangered Species Act 

Several participants have arqued that the search for, 

and protection of, endangered species and/or antiquities 



statutes and requlations. 

for requlations that will set limits on the effort (in terms 

of time, money, and trouble} that participants must exert 

search for or protect antiquities and endanqer8d species. 

We estimate the adoption coats on ~is proposal 

medium in time, low in money, and medium i:n trotible. The -
ti.me and trouble would qo, .. into determininq which steps are 

J 

reasonable for the protection of antiquities and endanqered 

species. 

. Because the open-ended nature of the requirements under 

these acts currently appears to be slowinq development in 

several areas, settinq limits on the amount of effort 

required should enable development in those areas to qo 

ahead. Consequently, we estimate the propo~al's benefits to 

qeothermal development as a low to medium reduction in the 

time involved, a ~reduction in money, and a low to medium 

reduction in trouble. We rate the proposal's overall 

effectiveness as between O and +l, and think its effects 

would occur in the short term. 

!qUacy to 

This proposal argues that those who challenqe the 

adequacy of an environmental impact report should post bonds 

to pay the costs of demonstratinq the adequacy should the 

claims of inadequacy be declared invalid. This proposal 

is very controversial, since it opens the door for allowinq 
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applicants to get away with 

ful that any measure~ of this sort would be politically 

acceptable. Consequently, we estimate the adoption costs 

this proposal to ~-=--high in time, !2! ~n m~ney, .... and __ 

trouble. We estimate the changes that the proposal would 

bring about in the geothermal development process to be a 

low to medium reduction in the time involved, a medium to 

low reduction in money, and a low to medium reductio~ in 

trouble. 

Presumably, the posting of bonds wo~ld prevent people 

from appealing on the grounds of EIR inadequacy when they 

really had some other grounds for appeal in mind . However, 

if the full burden of contesting an EIR's adequacy were 

placed on individual citizens, then legitimate challenges 

would be prevented along with fallacious ones. The potential 

for de t eriora ci on i n both t he quality of EIRs and the 

political acceptability of the process probably outweighs 

any advantages that the proposal might have in eliminating 

frivolous appeals. Therefore, we rate the overall effec-

tiveness of the proposal as -1. We think that the ef fects 

would occur in the short term. 

Proposal 14.8.13: Establish an Administrative ~oard to 
Hear Appeals Based on the Alleged Inadequacy of 3IRs 

Many people feel that taking EIRs to court is very 

costly and requires environment al expertise that t he courts 

do not have . This proposal argues that an administrative 

board established for the purpose of hearing such appeals 
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necessary expertise aAd 

deal with such isaues more promptly. 

We estimate the adoption costs of this prqposal to be 

time, low in money, and ~ in trouble, since the 

etablishment of a board would require leqislative chanqe and 

a budqet allocation. The proposal is alao apt to be fairly 

controversial. w~ estimate the chanqes it would produce in 

the qeothermal development process to be a low increase in 

the time, money, and trouble involved. our reason for 

giving such a negativ~ assessment is that ~ie th'lnk the 

existence of the board '.lould encourage people to make more 

EIR appeals . In addition, those making appeals would 

probably not be satisfied with an unfavorable de~ision by 

the administrative board and would take the case to court 

anyway. Of course, the intensive review of the EIP.~ could 

produce better EIRs; on the other hand, it could sim1~ly 

produce bigger ones. At any rate, the net effect wou1. d 

probably be to add much more time t.o the EIR review p:,~oct!ss; 

therefore, we rate the overall effectivenese of this t·ro-

posal as -1 and think its effects would occur in the t1hort 

term. 

14.B.14: Have the Federal and State Govern­
Llkel 

This proposal argues that much of the baseline informa­

tion necessary for individual EIRs does not now exist and 

that the state and federal governments should help gather 

" 
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those data. Once qathered, the data could then be incor­

porated into individual EIRs as needed. Some activity of 

this nature is already in process: the CERCDC study of The 

Geysers is a good example. 

We estimate the adoption costs of this proposal to be 

medium in time, money, and trouble, aince collectinq such 

data would be both time-consuminq and expensive, and would 

involve the reallocation of budgets within agencies. 

However, the availability of the necessary baseline data 

could significantly reduce the time, money, and trouble 

involved in producing individual EIRs. It would also shift 

the burden of payment of the data collection ;osts: instead 

of the applicants paying the coats on a site-by-site basis, 

the federal or state government would pay the cost on an 

area-wide basis. Consequently, we estimate the benefits 

occurring to the geothermal development process to be a 

low to medium reduction of the time involved, a low reduc-

tion in money, and a low to medium reduction of the trouble. 

We rate the overall effectiveness of this ?roposal as +l and 

think its effects would occur in the long term. 

Propoaal 14.8.15: Increase Staff of Lead Agencies 
to Give Them More TLfte to Review EIRs Before PUbllc 
Hearings 

This proposal is moat concerned with the counties that 

have very few environmental experts avail4ble to review 

EIRs. We estimate that the adoption costs of this proposal 

would be medium in time, money, and trouble. Adding staff 



government aqency of the budqetary 

implications involved. In this case, it would also be hard · 

to find people with adequate expertise . We estimate the 

chaoges the proposal would produce in the geothermal develop­

ment proceas as a low reduction in the time involved in 

geothermal development, a zero reduction in money involved, 

and a low increase in the trouble involved. With respect to 

the proposal'• overall effectiveness, there are two view­

points. Several participants in the process have cited the 

danger of a Parkinson's Law problem: the more people that 

are available to review EIRs, the longer the review process 

would take. On the other h~nd, the additional staff might 

be able to spot errors that would otherwise go unnoticed, so 

that the dev~lopers could correct the errors before public 

hearings were held. From this viewpoint, the proposal could 

be seen as improving the quality of EIRs. 'Ne think that the 

two sets of effects would tend to balance out~ therefore, we 

rate the overall effectiveness of this proposal as near O. 

In any case, the effects would occur in the relatively 

short term. 

14.9 The California Eneryy Resources Conservation and 
Development Commlss on {CERCOC) 

As discussed in detail in Chapter 10, CERCDC is a new 

state agency that is in the process of defining its operating 

procedures and policies. It is hoped that by the time CERCDC 



becomes formally involved in the requlation of the 

development process, the outcome will have been decided for 

many of the currently unresolved issues. 

At present, the commission is movinq to work out its 

operating procedures, to develop standards, and to promul­

gate regulations. However, since CERCOC is not yet directly 

involved in the licensing process, proposals concerning its 

actions are based primarily on problems that are anticipated 

rather than problems that currently exist. 

Pro osal 14.9.l: Resolve the Ambi uit over the Ener 
Comm ssion's Poss ble Mandate to Control the Permitting 
of All Geothermal Wells 

The statute creating the energy commission gave it the 

power to site power plants and related facilities. Some 

participants have raised the question as to whether the 

commission's power to site "related facilities" could make 

it the permit-granting agency for all geothermal wells . 

There are at least two possible interpretations of this 

mandate: (1) CERCDC is to control siting of all wells; and 

(2) it is to control siting of production wells only. The 

first interpretation would undoubtedly be challenged in the 

courta1 consequently, we would estimate its adoption coata · 

as high in time, money , and trouble. We estimate that its 

effect on the geothermal development process would be to 

create a high increase in the amount of time involved, a 

low increase in money, and a medium increase in trouble. 

These cost increases would stem from the political resistance 



to 

thermal dev~loprnent. We rate the overall effectiveness of 

this interpretation as -2, and think that its effects would 

occur in the short term. 

If the commission interprets its mandate as covering 

production well s only, however, the practice is leas likely 

to face a court challenge. Therefore, we would estimate its 

adoption costs as low in time, low in money, and medium in 

trouble. We would estimate the changes it would bring about 

in the geother.mal development process as a zero reduction in 

the time involved, a zero reduction in money, and a low 

increase in trouble. This increase is due to the greater 

difficulty of considering production wells at the same time 

as the power plant--as opposed to the current practice of 

considering the production wells first and then using this 

information in power plant decisions . 

Unlike the permitting of exploratory wells, the per­

mitting of production wells is very much a part of the 

permitting of a power plant. We suspect that whether the 

county or the energy commission does th~ permitting of 

production wells will, in the long term, have little effect 

on the proceas. Aa the energy commission gains experience 

in the geothermal area and the i mpacts of the power plants 

are better understood, we think that the counties may be 

willing to give up what has been a substantial administra­

tive burden, particularly when they still control the 

placement of the initial exploratory wells. However, such a 

• 



transfer will probably have to come about gradually, with 

the full participation of the counties along . the way, and 

any unilateral action by the energy commission is not likely 

to be well received. Therefore, we rate the overall effec­

tiveness of the second interpretation at near ~, and think 

that ita effects will show up in the short term. 

sal i J .9.2: 

CERCDC has extensive powers to resolve many issues that 

currently are being handled by other agencies--(for example, 

APCOs). One option for accommodating these agencies' 

concerns and responsibilities would be to conduct hearings 

jointly on Notices of Intent and Applications for Certif ica­

tion. This proposal argues that such a "panel" or con­

solidated forum would provide the best method because it 

would give the other agencies a voice in the proceedings, 

would reduce potentially volatile political tension, and 

would give CERCDC a chance to absorb the knowledge of the 

other agencies. These benefits should help reduce opposi­

tion to CERCDC decisions. 

The alternative to this practice would be to uae a 

unitary agency procedure in which the other agencies, if 

they appeared at all, would appear as parties or would be 

asked to comment on drafts of CERCDC's decisions. Because 

it is likely that CERCDC will in fact choose the first 

option, we estimate adoption costs of this proposal as low 



time, 

proposal would bring about in the geothermal .development 
I 

process would be a ~reduction in time and money, but a 

medium reduction in trouble. We give the proposal an 

of +l and think its effects will occur -
short term. 

Pro'1aal 14.9.3: Raise the Limits on the Minimum Size 
of Pants whose site Must be Approved by the Energy 
Conmalaslon 

Some participants have suggested that the geothermal 

development process could be speeded up by exempting most 

geothermal plants from CERCDC siting control. currently, 

all plants producing SO MWe or more must have their site 

approved by the energy commission. Most geothermal plants 

will probably have a capacity of less than 150 MWe. Conse­

quently, if this limit were raised to something like 150 :•Awe, 

no geothermal plant would have to be approved by the energy 

commission. Applicants would then have the option of obtain­

ing approval from either the ene~·gy conanission or the county 

and CPUC, according to their preference. 

Because this proposal would require a controversial 

legislative change, its adoption costs would be high in 

time, low in money, and high in trouble. The ch..tnges it 

would brinq about in the geothe~l development process are 

apt to be a low reduction in time involved, a low increase 

in money, and a low reduction in trouble. The reason that 

time and trouble are likely to decrea ~d is that presumably 

• 
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'the applic1i nt ~ould ~hoose .whicheve~ ' option wa~ faster. 
• I ~ 

Jc 
money, howr!ver, would be likE' ly to increase, since the 

1: . 
scheme would involve two plant siting procedures--state and 

local--instead of one. We rate the overall effectiveness 
l 

this proposal as o to +i and think that ' its effects would I 

I 

occur in the long term. 

Proposal 14.9.4: Build Plants Smaller than 50 
Order to Have a Choice of Approval. Procedures 

This proposal fa a variation on the previous one. 

this case, by buildinq a pla'ilt smaller than SO MWe, the 

applicant would have the option of determining which set of 
' 

approval procedures he would follow. However, applicants 

pontemplating building larger plants in the future would be 

well advised not to annoy the energy commission by trying an 

end run with the first plant of a field. 

Aside from this caveat, the adoption co5ts cf the 

However, there are two major drawbacks to this pro-

poaal. First, it would require that the state operate two 

separate approval procedures. Second, if the energy com­

mission were to resent entities that choose to avoid its 



applicants. such as gove~nment agencies, which would 
. 

want to build· a power plant over which CERCOC would have 

jurisdiction. Consequently, we rate the proposal's overall 

effecti,;aneas as near 0 and think its effects, 

occur in the short term . 

Proposal 14.9.5: Have CERCOC Provide R&D Support for 
Geothermal Development 

The R&O branch of CERCDC could aid the development of 

geothermal power in the state by funding research on the 

most immediate problems surrounding geothermal devel1~pment. 

CERCOC could also encourage ERDA to conduct demonstr;1tion 

projects dealing with short-term problems--particularly 

those related to hot water systems. Although ERDA currently 

is conducting some projects of this nature , much of its R&D 

effort is focused on technologies and resources that may 

become available only in the long term (e . g., geopressurized 

zones and hot dry rock). 

Implementation of this proposal would primarily i nvolve 

i nternal policy decisions. Nonetheless, many of these 

decisions would be of concern to outside parties, such as 

legislative committees and research firms, some of which 

have the legal or political power to exert pressure on 

CERCDC. Therefore, we rate the adoption costs as low to 

medium in time, medium to high in money (because some long­

term projecta would lose support), and medium in troubl e. 

Because the demonstration of solutions to problems surrounding 



• 

and technologies for hot water resources are 

important, we think tre changes that the proposal could 

bring about in the process would range from medium to high 

in all categories. The overall effectiveness is +2 and 

effects should begin emerging in the short term. 

14.10 Rules for New Sources of Air rpllution 

As noted earlier, permits from local APCDs are required 

at more than one stage of the geothermal development process. 

An "authority to construct" and a "permit to operate" are 

required for both wells and power plants. While local APCDs 

issue permits and enforce the rules, the ARB establishes the 

standards . The recently promulgated ARB standards could 

have significant impact on future geothermal development. 

Proposal 14.10.1 : Continue Existing Review Rules for 
New Air Pollution Sources Rather than Adopting ARB 1 s 
Proposed Review Rules 

ARB's proposed review rules for new air pollution 

sources were intended to remedy inadequacies in the APCDs' 

ability to review new sources of air pollution. However, 

ARB's proposed rules may be unworkable, as the South Coast 

Regional Air Basin Coordinating Council has atated. 9 

We estimate the adoption costs of thi s proposal to be 

low in time, low in money, but mediwn to high in trouble, 

since the failure to implement the originally proposed rules 
\ 

is very apt to be challenged by environmental groups. We 

estimate the changes that the proposal would bring about in 



· low to medium reduction in trouble • . The .reason" for thfs . '• 
'· 

assessment 'is that the 'new rules as stated would in fact . 
• ; {' • • ' .- .. ~ .. ~-..... - q o \'\ ' - I "t. ' \ . . 

cause serious · prob~elll;S .. with qrantinq , pemi ts for . construe- ·· · 
. ' '"• ~ . ..;• ·1 ' • . • ' .., 

tion a·~ operation of some geothe~l power plants. ' ~e r ,ate 

effectiveness · of th~• propo,sal as +l, and we think . ··. -. ; ' 

effects 'would . occur in· the 
.. 

Proposal 14.10.2: Raise the Maximum Emission Limits 
That Trigger Review 

The maxir.lum limits in the oriqinal draft of A.RB's 

proposed rules were five pounds per hour: these were raised 

to 15 pounds per hour or 150 pounds per day of nitrogen 

oxides, orqanic qas~s, or any air contaminant for which 

there is a state or national air quality standard (with the 

exception of carbon monoxide) . This chanqe was a compromise 

with the majority of APCDs that preferred 25 pounds per hour 

or 250 pounds per day. 

We estimate the adoption costs of this proposal as ~ 

in time, ~ in money, and medium in trouble, because it is 

fairly likely to be opposed by environmental qroups. It 

should be noted that, at least in Lake County, the emissio.n 

levels were raised to 20 pounds per hour or 200 pounds per 

day. We estimate the benefits that the proposal could 

produce tor geothermal development as a low reduction in the 

time, money, and t~ouble involved, since the proposal 

concerns only recommended standards for local APCDs. We 

• 
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more Per Year 

The ARB's proposed new source review rules use one-time 

emis•ions by hour or day as a trigger of requiring review. 

Th±• proposal calls for either usinq some kind of average or 

allowinq a new source to axcA4d the limit a fixed 

times before review is required. 

This proposal is already being discussed in the reqional 

air basin coordinatinq councils. We estimate its adoption 

cost• to be low in time, low in money, and medium in trouble, - -
because settinq new standards always qenerates controversy. 

We think that its benefits to qeothermal development would 

be a ~ reduction in time, a ~ red~~tion in mon~y, ~d a 

low to med~ reduction in trouble. Since the procedures 

would be concerned with an averaqe rather than what might 

happen once or twice, a shorter monitorinq time would be 

required for approval; however, the dispersion model would 

still be needed to asses• the effects of the emis•ions. We 

rat• this proposal at O to +l and think its effects 

would occur in the short term. 

Progssal 14.10.4: Make Permittinq Easier in Good Air 
quality Reqions 

In areas where ambient air quality standards are being 

routinely violated, granting variances may be difficult ; but 



where geothermal resources are ge~erally, 

located, a minimal degradation in the quality of air that is 

already good could be acceptable. 10 This proposal is rated 

the same as the previous one: adoption costs would be low --
time and money and medium in trouble; its benefits would 

be a ~ reduction in time and money and a low to medium 

reduction in trouble; its overa~l effectiveness is rated 

0 to +l, and its effects are seen as occurring in the short 

term. 

Proposal 14.10.5: Consider Balancing Benefits of 
Air guality Improvement With Other Factors 

The ARB's proposed rule allows consideration of only 

air quality factors in granting or denying permits, and 

excludes any social or economic hardships that would be 

created. Furthermore, by law, any appeal of a permit denial 

cannot consider economic or social factors. 

The South Coast Regional Air Basin Coordinating Council 

has already indicated that it would like the power to con­

sider other types of factors in granting or denying construe-

tion and operation permits. Therefore, we rate the adoption 

costs for this proposal as low in time, low in money, and 

medium in trouble, since once again, environmental groups 

would legitimately raise the charge that such considerations 

could lower the stringency of air pollution control. We 

rate the proposal's effects on the geothermal development 

process as a low reduction in time and money and a low to 

medium reduction in trouble. We give the proposal an 



' overall ratinq of +l, and think 

short term. 

Proposal 14.10.6: Adjust Maximum Limits According 
to the Relative Risk Posed by the Pollutant 

Th~o proposal calls for the amount of emissions that · ,. 
I' 

would triqge~ review to vary according to the risk of the 

pollutant. Its adoption would result in a higher limit 
I 

some pollutants and a lower one for others. 

We estimate the proposal's adoption coats to be medium 

in time , money, and trouble, due to probable controversy 

over the specific amounts to be allowed for each pollutant. 

Both time and money would be required for reaching a sati s­

factory resolution of the controversy. 

Assuming that the results of the proposal would be to 

raise li.mits of the geothermal emissions, such as hydrogen 

sul f ide, WG a stimata the proposal ' ~ ~ifects as a low to 

medium reduction in the time, money, and trouble involved in 

geothermal development. We give the proposal this rating 

because control on hydrogen sulfide and some of the other 

emissions could cause significant problems for the expansion 

of geothermal development in some areas. We rate the 

overall effectiveness of the proposal as !!. and think its 

effects would occur in the short term. 

Proposal 14 . 10.7: Change Rules t o Allow Trade-Offs 
Between Pollutants 

The ARB's proposed rules A and B do not allow local 

agencies to consider reduction of one pollutant as compensation 



• 
increQS8 Of anoth~r. 

pollutants differ in how narmful they are to specific a±r 
' ' basins, the agency for an air basin should be able to 

a more harmful pollutant for a less harmful one. We rate 

this proposal the same as Proposal 14.10.5 : that. is, its 

adoption costs would be low in time and money and medium in 
I • 

trouble1 its benefits would be a l ow reduction in time and 

money and a low to medium reduction in trouble; its overEll 

effectiveness is +l: and its effects would occur in the 

short term. 

Proposal 14.10.8: Include Benefits Outside the Basin 

Under the ARB's proposed rules, the APCD may balance 

increased emissions at one point within the basin against 

the resulting reduction in emissions at another point; 

however, it may not consider emission reduction in another 

basin . That is, it may not consider the possibility that 

hydrogen sulfide emissions at The Geysers could reduce 

sulfur emissions elsewhere as geothermal plants substitute 

for oil-burning plants. This proposal would include state­

wide air quality benefits i n the analysis of a new source . 

We rate this proposa.l the •ame as Pr.oposal 14 . 10.S: 

that is, its adoption coats would be low in time and money 

and medium in t rgy_bl e; its benefits would be a low reduction 

in the time and money involved in geothermal development and 

a low to medium reduction in trouble; i t s overall effective-

ness is +l; and its effects would occur in the short term. 

• 
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Proposal ' 14.10.9: 
of APCD Deciston·s 

·. . 
The proposed new source review rules A and, B 

" 

a 90-day delay while ARB cecides whether to review 
' 

' "' ' ti - ... 

-vidual permits. Tliis proposal' c-al'li 'for ·review on appeal·~ 
'• 'I I ' ' • •·~ •• • •• •f 1 

• f '· • 

~·only, ~nd allows· less than 90 days t;o .~ile an appeal'. We . 
'· . 

estimate the adopti'OI! costs Of this P,rOPoSal as low in 

and money but high in trouble. ARB is caught ·between EPA 

on one hand and its local APCDs on the other. EPA wants 

more time for appeals, and argues thclt 

by the Clean Air Act; local APCDa want their permits to 

become effective as soon as possible. This proposal suggests 

that APCOs could include enough time for public conunents 

before granting the permits that EPA would not require 

extended time for an appeal afterwards. 

We estimate the effects of this proposal on the geo­

thermal development process as a low to medium reduction in 

time, a low reduction in money, and a low reduction in 

trouble. We rate its overall effectiveness as between 

0 and +1, and we think its effects would occur in the 

short term. 

Propo•al 14.10.10: Retrofit Emi••ion Controls on 
Plants in The Geyser• Region bl Starting with Those 
with the HI heat Emission Leve s and Proceedin in 

Right now, the schedule for retrofitting plants at The 

Geysers proceeds in numerical order. This proposal argues 

that an improvement in air quality could be brought about 

' 



. 
percent of the total emissions at 

-.rr- .,. 

, »· ' We ·estimate the 'ad~ptio~ costs of this proposal 
1, • 

,I .>.I .. ' 

: ' -low fn time·. and· money and low ·to medium in trouble. 
, - • .-.. 1 

~ r , , ,, , •J, ·~ 

since ~•· local APCD has already set the schedule for retro-

. fittinq, it would have to ·approv.l: any chanqe in the . schedule. 
"· ~ . 

We estimate th• effects o~ this pr?posal on the geothermal 

process to be a low to medium reduction in time, money, and 

trouble. The proposal. rates a +l in overall effectiveness 

and we expect its effects to occur in the short term. 

14.11 Political Economies of Counties 

The social and economic impacts of geothermal devel-

opment have emerged as one source of political controversy 

on the local level. The issues lead first of all into 

questions of whether the local residents want the growth 

associated with geothermal development. If the residents 

qenerally favor the idea of geothermal development, the 

local issues are related to tax compensation and local 

manaqement of the growth that does occur. 

14.ll.l: 
o are 

Impacts 

One set of proposals has argued that the resisters 

should be squeezed out of the approval process. Another set 



tance, such as emissions, ought to be removed or controlled. 

This proposal suggests that the loc~l areas ouqht to be 

compensated for the causes of thAi~ d!~comfort. 

the county already receives compensation in the form of an 

increased tax base, perhaps more joba, the attraction of 

industry, and ao forth. Thia propoaal, however, calla for 

assistinq uniquely impacted individual• with measures such 

as funds for relocation. 

We estimate the adoption costs of this proposal to oe 
medium in time, ~ in money, and medium in trouble. The 

time and trouble would be involved in findinq out which 

compensations would in fact lesaen political opposition to 

geothermal development activiti1s. The proposal might, 

unfortunately, create more demands for compensation than 

could reasonably be met, and resolution of such demands 

could be quite high in terms of all three cost parameters. 

We think the effects of the propoaal on the process 

would be a low to medium .reduction in the time involved in 

geothermal development, a low increase in the money in-

volved, and a low to medium reduction in trouble. The basic 

idea of the proposal i• that by providing this compensatory 

money, the geothermal developers would reduce the time and 

trouble involved in getting local governments to accept 

geothermal development activities. We rate the overall 

effectiveness of this proposal at between 0 and +l and think 

its effect would occur in the short term. 



r 
We foresee a major problem with this proposal: the 

possible reluctance of both private developers and lo~al 

governments to work with such expediters. Developers 

consistently complain that too much government interference 

exists already1 and local officials, particularly those with 

experience in dealing with geothermal development, feel 

fully capable of managing the problems that do arise. 

Therefore, the presence of yet another government official 

may actually slow the process of accommodation rather than 

accelerate it. However, some examples of successful ex-

pediters do exist, such as the federal mediators in labor 

disputes. In those cases, both sides appear to recoqnize 

the legitimacy of the expediter's position. 

The a.bili ty o.E this proposal to work really depends on 

two factors: l:~e knowledge and skill of the expediter, and 

the attitudes of the local officials and developers. 

Because we think that there is a low probability that both 

sets of requirements will be met, we estimate the proposal's 

adoption costs as low in time and money but medium in 

trouble. Its effects on geothermal development would be 

near zero in time, money, and trouble. We rate its overall 

effectiveness as 0 and think any effects would occur in the 

short term. 

• 
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Proposal 14.11.3: Allow Counties Increased Levels 
of Continuing Control of Geothermal Operations In 
Return for Faster Initiation of the Process 

We rate the adoption costs of ~his proposal as low in 

time and money and mediw~ in trouble. The trouble would be 

involved in determining exactly what kind of continuing 

control counties would in fact want and could exercise. We 

e•timate the effects of the propoaal on the geothermal 

development process would be a ~ reduction tn time, a ~ 

reduction in money, and a low increase in the trouble 

involved. The reason for the increase in trouble is that 

whether the developers would be better off or not is very 

unclear. They may find it easier to achieve agreement with 

the counties at the initial stage• of geothermal development 

than to satisfy them on a continuing basis. In addition, 

the counties may be unwilling to qive up much control at the 

initial stage, even in exchange for substantial levels of 

increased control at later stages. Although they may well 

want enforcement of the conditions they write into permits, 

they may be just as happy to have others enforce those 

conditions. Therefore, we rate the overall effectiveness of 

this proposal as 0 and think its effects, if any, would be 

in the 1hort term. 



Chapter 14 

FOOTNOTES 

Geothermal Steam Act 1970, Public Law 91-581, Section 7. 
See also 43 CFR Part 3201.2. 

2. Geothermal Steam Act, Section 6(a). 

Ibid., Section 2(e). See also 43 CFR Part 3200.0-
5 (k) • 

4. Ibid. 

S. Litigation is over lanquaqe of Section 4 of the Geo­
thermal Steam Act which says: " •• • they [KGRA lands] 
shall be leased to the highest responsible qualified 
bidder. • . • " 

6. 30 CFR 270.17 (6). 

7. The NCPA contract, however, gives NCPA the option of 
either purchasing on the basis of all st~am taken (the 
PG&E model) or on a "take or pay" basis with a minimum 
of 8000 hours a year of plant operation (NCPA-RFL 
contract of April 13, 1976). 

8. 88 Stat. 1079. Since loans under the program are to be 
at normal interest rates, the large corporations which 
can borrow at premium rates are not apt to be drawn to 
the program. 

9. South Coast Regional Air Basin Coordinating Council, 
The Impact of New Source Review Rules, June 4, 1976. 

10. However, continuing uncertainty as to the federal Clean 
Air Act's •no significant deterioration" provisions 
results in doubt about this proposal's feasibility. 

,~ 
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State of California, Department of Forestry. 

State of California, Department of Water Resources. 

State of California, Division of Oil and Gas, Geothermal 
Unit. 

State of California, Office of the Lieutenant Governor. 

State of California, Office of Planning and Research. 

State of California, Water Resources Control Board. 
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City of Burbank, Geothermal Project Manager. 

Imperial County Geothermal Pro j ect Research Administrator . 

Lake County Planning Director and Commission members. 

Napa Count~ Planning Department. 

Sonoma Coun1:y, Chief Appraiser's Off ice. 

Sonoma Count:y Planning Department. 

2. Developers 

Burmah Oil. 

Chevron Oil. 

Coopers & Lybrand . 

Diablo Exploration . 

Getty Oil. 

Imperial Magma. 

Magma Power Company. 

Natomas Company . 

Pacific Energy. 

Republic Geothermal . 

Thermal Power Company. 

Union Oil Company of California. 

3 . Utilities 

Los Angeles Department of Water and Power . 

Northern California Power Agency. 

Pacific Ga s and Electr ic . 



Municipal Utility District. . . 

San Dieqo Gas and Electric (includinq New Albion Resoµrces 
Company). 

California (includinq Mono Company). 
I 

Electric Power Resea~ch Institute, Geothermal Research 
Division. 

Energy and Environment Division, Lawrence Berkeley Laboratory. 

Geothermal Energy Institute. 

Jet Propulsion Laboratory. 

Program Officer, Geothermal Program, Battelle Pacific 
Northwest Laboratories. 

Renewable Energy Resources Project, National Conference of 
State Legislatures. 

Senior Research Aseociat~ , Division of Humanities and 
Social Science, California Institute of Technology. 

Sierra Club. 

William Warne, consultant. 
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