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Foreword

|

'’ One decade ago hardly anyong in the industrial nations antlmpated the events

about to unfold in the world energy economy. For some_nations, fuel shortages and
energy price increases of the 1970s brought social disruption and debilitating balance-

of-payments burdens.-For several, new energy discoveries occurred at an opportune

time: As the world's largest energy consumer, the United States was nearly aniqae in
experiencing major difficulties as the world energy situation vacillated from shortage to

surfeit; while having: significant underdeveloped and unexpioited domestic energy
resources. Anticipation that we could reach a mythical potential of energy self-
sufficiency in the 1980s has turned to disillusionment. We now realize that domestic
fuels can only abate, not eliminate our international energy dependency. For example, -
salvation through the vast U.5. coal reserves — in the traditional eastern production
aredas and in newly-opened weslern basins — has yet to occur. It is clear, however, that

these resources will be important in our ultimate transition to a non-fossil energy

economy; whether based on atomic or renewable energy syslems:
- - This book examines one mzjor element in the use of domestic coal resources in

ameliorating our dependency on imported fuel; the siting.of coal conversion facilities:
Coal can be consumed directly, at least for heating. But it is-a bulky, dirty fuel requiring

more effort than most people accustomed to automated central heating systems are
wnllmg to expend. Moreover, coal used dlrectly prowdes little potenitial for llghtlng or

electrlcny or synthetlc lqu|d or gaseous fuels can we malntaln the kind of end-use,

energy consuming system we have structured during this century. Indeed, moderate to

large coal conversion facilities can atilize advanced technologies. to diminish some of
the harmiful effects of coal combustion, including atmospheric pollution, management

of solid wastes; and disposal of reject heat.
Before we can realize our potential for use of coal we must have the conversion
aculmes Power plants requ1re sntes The process of ldentlfymg, I|cens|ng, and develop-

Jrocess in practice and in law; as-well as the contnbutlon of geographical research
'oward structuring tomorrow's energy systems. The most important kind of facility

addressed is the electrical generating plant, but siting implications of coal gasification

ind liguefaction are also explored: Whether one agrees that the next generation of coal

sonversion facilities may be the Jast of their genre, as suggested by authors Frank

Salzonetti and Mark Eckert; this volume argues. persuaslvely for a geographic contribu-

ion to siting. However, does a geographical role in locating a power plant mean usmg

he traditional tools of industrial location and marketing analysis? Or do’'legal reqUIre-

nents and political realities suggest a new locational approach'7

This book _is the s&ond of the Resource Publications in Geography series,
sponsored by the Association of American Geographers, a professional organization
vhose purpose is to_ advance studies in geography and to encourage the application of

jeographic research in edacation; government, and business: Throagh its contribution

o our economic life, geographrc research affects al! of us.
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iv Foreword

Resource Publications M. Geography traces its orlglns to the Assomatlons

Commission on College Gnoqraphy vhose Resource Papers. were launched in 1968,
Eventually 28 papers were published under sponsorship of the Commission through

1974 with assistance from the National Science Foundation. Continued NSF support
after-completion of the Commission's work permitted the Resource Papers for College

Geography to meet the original series goals over an additional four years and sixteen
volumes

T?ve Resource Papers have been developed as exposnory documents
for the use of both the student and the instructor. They are experimental
in that they are designed to supplement existing texts and to fill a gap
between significant research in American geography and readily ac-
cessible materials. The papers are concerned with important conceprs
or topics in modern geography and focus on one of three general

rhemcs geographlc rheory polrcy /mpllcanons or conremporary social

cor/ege geography courses at the rnrroducrory and advanced level.

The popularity and usefuiness of the two series suggested the importance of thelr

continuation after 1978 once a self- suppornng basis for their publication had been|

established. . L o
For this second volume of Resource Publications in 1981, the original goal,

remain paramount. However, they have been broadeped to include the continuin

education of profe sional geographers as well as communication with the public or
contemporary issues of geographic relevance. This monograph was developed

printed and distributed under the auspices of the Association, whose membérs served

in advisory and review roles during its preparation. The ideas presented; however ar
those of the authors and do not imply AAG endorsement.

For our students, we hope that this book will stimalate thaught about the energy

system that sustains us and about policy issues in energy facility siting. Reference t

Earl Cook's Energy: The Ultimate Resource (a 1978 Resource Paper) may provids
heipful background. For our friends in electric ultilities and energy firms, we trust tha

this volume will provide perspectives useful in your planning. Formembers of legislative
and regulatory bocies, as well-as citizén interest groups, we trust that this book will hel

to unravel some of the complexity of energy facility siting. For fellow geographers, wey
intend that this sharing of disciplinary perspectives and insight will enhance our profes

S|onal or local role in siting. decisions.

C. Gregor / Knight
The Penns,.varia State University

Editor ‘Resource Publications in Geography

Resourge Pubhcatlons Adwsor\r Board
George W. Carey, Rutgers University
James S. Gardner; University of Waterioo

Charles M. Good, Jr., Virginia Polytechnic Institute and Stare Unrvers:ty
Mark S. Monmonier, Syracuse University

Risa |. Palm; University of Colorado .
Thomas J. Wilbanks, Oak Ridge National Laboratories

)
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Preface and Acknowledgements

The Umted States ,asrndeed most nations, facespressmg energy aroblems Few

nations are capable of satisfying projected energy demand without expensive energy -
importation. Two major approaches exist to remedy this situation. Demand can be

curtailed to reduce the gap between domestic supply and energy needs: Alternatively,
domestic energy supplies can be increased. In most countries, it is recognized that the
severity of the problem mandates both approaches..

Althoagh there miay be a national consensus that riew ernergy convers|on facmtles
are needed, little consensus exists as to where these new energy facilities should be

sited: Problems and delays are encountered in siting almost every new energy facility.

There are many reasons why it is difficult to site and to construct new energy facilities.
An uncertain economic and regulatory climate; energy demand growth rates below
previous expectations, construction material delivery problems, expanding environ-
mental protection programs; increased citizen and interest group activism; and uncer-
tain large scale technologies are some of the principal factors. Indeed, the problems
encountered in siting energy facilities may be the limiting factor preventing the U.S:
from increasing its production of apparently plentiful domestic energy sources.

In siting energy facilities, locational choices must be made on the basis of different

and often competing criteria: In some respects, energy facility siting is a special case of
industrial location geography, using traditional tools and expertise in that dom:

in.
However,; an energy facility siting literature is evolving quite. independently of location
thieory. Practitioners are often not able to transfer simplified theoretical contributions to
problems_as complex as locating major energy. facilities:

This book surveys problems that occur in siting facilities that convert coal momqre
useful forms.. THese are coal- fired power plants; coal liquefaction plants; and coal
gasification plants We emphasize these facilities because coal is our most important
source of electricity, and may become significantin supplying gaseous and liquiid fuels
as well. Proposed coal conversion facilities require large resource inputs (coal, water,

: Iand) produce undeslrable res|duals (gaseous I|ou|d and solrd waste) and are oﬂen

Professional geooraphers have been mcreasmgly interested in energy problems

Not only are many colleges and universities oﬁernng geography courses addressing
energy topics, but many instructors teaching economic; industrial; resource; and politi-
cal gecgraphy are looking at energy problems as a fruitful topic of interest. Geog-
raphers are increasingly evident in the energy industry. This book is intended for all
students of energy facility siting. We hopeithat it will enhance geographers contrlbu-
tions toward an important contemiporary problem.

Our interest in this topic.can be traced to 1976 when we were. members of an
energy facility siting research team at the University of Oklahoma. This research team
was led by Dr.. Thomas J.. Wilbanks who was then_Chairman of the. Department.of
Geography at OKlahioma. The research corducted at Oklakioma formed the basis of the
energy facility siting section of the Science and Public Policy Program's Energy From
the West study which is heavily used in this manuscript. We have maintained contact

~
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vi  Profoce and Acknowledgements

with Br. Wilbjnks in writing this book. Notorious for his relentless critiques, Dr. Wilbanks,
provided. the aithors with i thorough review of an earlier draft of this manuscript. His
time is greatly appreciated. .. .. . _ . _ ____ Y

7777777 The editor of the AAG Resource Publication series; C. Gregory Knight, was of
great help at every stage of development of this book. His experience in energy

geography was helpful in focusing the scope of the book and his detailed critiques of the
individual chaptérs strengthéned and tightened the manuscript: Michael.R: Greenberg
of Rutgers University also provided helpful comments on the final draft. |
~ Many othér people were of great help in the preparation of this book. David Hawley
and Mary Traeger drafted the illustrations. Jo Ann Calzonetti, a librarian at West
Virginia University, provided professional reference support. Lucinda Robinson, the
Assistant Director of the Regional Research Institute, West Virginia University, pro-
vided much support and technical gaidance in the preparation of the manuscript. Most
importantly. however, the contribution of the typists at the Regional Research Institute|

and Department of Geology and Geography. West Virginia University, is gratefully
acknowledged. These fine people are Jean Gallaher, who typed the initial draft, and
Debbig Benson: Kathy Minyon: and Carla Uphold who typed revisions and the finall
copy. ‘

— oL = L !
Frank J. Calzonetti ‘
Mark S. Eckert :
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Energy Facility Siting

e

¢ In 1961, a group of investor-owned utilities led by Southern California Edison
pegan planning,a 5,000 megawatt power planton the Kaiparowits Plateau of southern
Utah: The developers envisioned that this $500 million -project, the largest in the

courtry; would burn low sulfur coal to generate electricity for Arizona, Nevada, and

California (Myhra 1977:25). After a decade of conflict; permit filing; and project revis
sions, the developers withdrew their application in 1976. Although the size of the project
was reduccd from 5;000 to 3,000 megawatts, the price tag of the project escalated from
$500 million to $3.7 billion (Myhra 1977:25). According to the otilities, the project failed
because of rising costs and increasing uncertainty resulting from_years of delay, -
opposition; and “red tdpe.” The executive vice president of Southern California Edison

remarked that the project was "beatén to death by the environmental interests” (OECD
©ig80:54), o ,

. The Kaiparowits project was a part of an ambitious plan conceived by-a consortium

of 23 utilities to_produce 36,000 megawatts of electricity from the Four Corners area

{OECD 1980:39). The 2,075-Mw Four Corners plant which began operations in 1963
was the firstof many.facilities to be sited in the region. Utility planners had the support of
the governor of Utah and many citizens of Utah who viewed 35,000 new jobs, an
additional payroll of $100 miillion, and yearly tax revenues of $28 million as a path to a

prosperous future (Myhra 1977:25). Support alsc came from utility organizations and

even the Federal Energy Office. - S
—The pristine nature of thé region was one of the reasons the Kaiparowits project

encountered such difficulties. While the Kaiparowits site itself was not viewed as being

particularly sacred; the project would be centered among the nation’s largest concen-
tration of national parks (Figure 1). Grand Ganyon, Bryce, Zion, Arches; and Capital
Reef woild have been within 250 milas of the facility as would other scenic areas such
s Monument Valley ard the Canyonlands; all known for their pristine vistes.

The Sierra_Club, Audubon Society, Friends of the Earth; Wilderness Society,
Environmental Deferise Fund, and other groups worked against the’ project. The

predecessor Navajo Plant; one of the !argest point sources of pollution in the nation,
alerted these groups to the potential of seriotis impacts of new facilities. These groups
were able to focus adverse national publicity on-the Kaiparowits proposal. They also
initizied court action which delayed the licensing procedure. When water rights neeced

facility would scon be sited. However, the passage of the National Environmental Policy

Act later in thie year caused further delay. The Sierra Club quickly sued, forcing the

1z e

f,« cooling were granted by Secretary of the Interior Hickel in 1969, it appearedthat the
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FIGURE 1 LOCATION OF THE KAIPAROWITS POWER PROJECT

Department of the lnteraor to submlt an enwronmental lmpact statement (EIS); a

requirement of the new law Even after receiving approyai from the Department of the

and local agencies (Myhra 1977:25). The outcome of these delays was an escalahon in

the price of the groject, which was estimated.in 1975 to be rising at $1 million per day:

After the impact statement was prepared; the Sierra Club then filed a petition with
the California Public Utilities Commission to determine whether the facility was essen-

tial to maintain reliable electric service. With increased scratiny on the part of the

California Public Utilities Commission in assessing the need for the facility, and, in
addition, other delays and public opposition, the utilities withdrew_their application.

AltticugH the utilities had already invested over $20 million into prehmmary analysisfor

the project, they withdrew rather than face continuing uncertainty. .
Siting problems, blamed by the utilities for dooming Kaiparowits, may have been

overshadowed by miore fundamental economic factors. Hockr(1977) points out that

whien the project was conceived the utilities involved were expetriencing rapidly growing
electricity demand. By the mid-70s, when the controversy was reaching its peak,
demand growth had slowed considerably. Kalparowns was planned to meet electricity

sales increases of close to, 10 percent per year, as experienced during the 60s and early
70s. Because of slumps in electricity sales after 1973, the prime developer, Southern
California Edison, reduced its forecast of sales for 1984 by 30 percent{Rock 1977: :250):

At this time, the City of Los Angeles experienced the most dramatic electricity demand

decreases in the nation's history: In 1973, when it was realized that contracted Arab oil
would not be delivered, the city had initiated an energy conservation plan to prevent

electricity brown outs. By 1974, this plan resulted in @ 12 percent drop in -sales '

J
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(Stobaugh and Yergin 1979:144- 145) As demand growth levels softened, the price of
the project continued to rise. Rock {1977:250) summarizes what he felt was the

principal reason for the withdrawal of the Kaiparowits power plant application:

—-—~The demise of Kaiparowits was jointly determined by the reducnon in
demand for electricity and the relatively high cost. of Kaiparowits '
power. . . . Social costs and benefits, however, did niot enter the

Kalparowns decision- mamx because rh& energy consomum (or :rs

The Kaiparowits sutuatlon ralaes some |mportant questmns concermng the signifi-

canice of-siting problems in altering utility plans: Itis not known how important the role of

delays conflicts; poor public image; and red tape was in causing the demise of the
project. Power company officials may have exploited these developments as a con-

venient exciise to scale dowri the original proposal and withdraw from a projectthat was

becoming increasingly uneconomic in the face of declining electricity sales growth
rates. in doing so; the power companies may have focused attention ori siting problems

that they believed should be eliminated while avoiding an evaluation of their own

judgments.in power planning: Their position; moreover; was widely reported in the

popular press (Business Week 1976). The case has been used by many state and

federai officials as evidence that efforts should be made to streariline the siting process

and to limit the-length of environmental impact statements and associated public

hearings: Conversely; Kaiparowits has not been regarded as evidence that utility
planning and capacity building programs must be reformed.

Coal Conversion Facility Siting

The sutmg of energy facilities is a pressing problem likely to grow even more acute
in the future. This book focuses on the problems involved in siting coal conversion

facilities (power plants, coal liguefaction planits; and coal gasification plants) likely to be

called opon to prowdeasubstantlalpart of the nation's energy needs. Furthermore, the
fec al question may be-the paramount issue in deploying coal conversion

technologies. Nuclear power is opposed regardiess of location. Wherever a nuclear

plant is proposed, conflicts occur — many national interest groups have strong antinu-
clear piatforms and can mobilize local support to fight a proposed facility. Coal facilities,

while constrained by aspatial economic corisiderations, are not so vigorously attacked.

THe location of the coal facility determines its competition for resources, environmental

and health impacts, and socioeconomic disruption. These locationally varying factors

confront energy planners and are the key to public acceptance of a coal facility: Some
major- coal facilities have been sited and built without significant problems. Other

identical facilities pfoposed in different areas _have aroused national uproar and pro-
jonged licensing delays, as was the case with Kaiparowits.

Using coal as a source of electricity and gaseous and liquid fuels raises coal

conversion facmty siting as an issue worthy of significant attention. Many energy
studies: irrespective of their iong-term solitions to energy prodlems, maintain that coal

must make some contribution in the coming decades to their alleviation: Eoal is viewed

as the one resource whose production could be increased quickly enough to offset

declining dOméSllC oil and gas reserves. The major use for coal will be in the generation

of electricity. In 1980, over 80 percent of the nation's coal was consumed by electric

Utilities. The momentum to use coal as a boiler f fueLhas increased in relation to the

1 4 : P p——
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uncertainties of nuclear power which antil recently was viewed as the principal fuel for

fatare electrical generation. A study by.the U.S. Department of Energy (1980: vii 18)
estimated a loss of approximately 10 percént of the nation’s potential 1985 electricity

production because of nuclear plants not being built as antu:lpated In addition; a study

by Komanoff reported in Science (Norman 1981) indicates the escalation in the capital
costs of nuclear power plants will further increase the attractiveness of coal systems.
A iitiire coal supply .system would: reqire a-large number of power. plants._coal.

hquefactuon plants, and coal gasification plants sited throughout the nation. Plann|ng

the location of these facilities requires careful study. They require prodigious quantities
of local resources {some of which are scarce, such as water in the western United

States). They also generate a wide range of gaseous; liquid, and solid wastes which

may resalt in undesirable impacts to the local area or contribute to region-wide or
national poiiution problems {acid rainfallj. in some cases, groups and individuals object
to the aesthetic impact of a facility (stacks and cooling towers may be an insalt to an

otherwise natural vista): In addition; servicing the facility may strain transportation
systems. Furthermore; many object because construction workers may cause Serious
socioeconomic disruption to local communities. On the other hand, a new energy

facility may bring rare employment and tax revenae opportunmes to a small town..
Siting these facilities will continue to raise serious problems. These include prob-
ilems that arise in the siting of particular facilities as well as the long-term patterns of

energy facility location that arise as a consequence of many individual siting decisions.

While pamcular smng problems capture the attention of popular literature, the con-
sequences of many single decisions may have profound effects on the pattern of the

nation's energy supply. Geographers have added their expertise and skills both in

addressing individual siting problems and in evaluating and planning the nation's
emerging energy supply system.

Probiems in Fadility Siting ,
7]

The process o{ siting a new energy facnluty is illustrated in Figure 2. The four
decision steps in siting a facility at a particutar location are: .

(1) Determmmg the need for a new energy facmty

(2) Choosing the appropnate energy technology to satisfy that

need:
{3) Choosing a Iocatlon for the partlcular facnllty. and
(4) Gaining final approval for the facility:

If the tacility is not approved 7then decusuons mist be made to reevaluate the need for

the plant, the technology, or the site: If the facility is approved and constructed; then it

contributes to the nation's energy supply.
Many problems involved in siting new facilities are shown in Table 1, where a W|de

range of decisiun-makers and academic dlSCIleneS are involved. Determining the need

for new energy facilities involves forecasting energy demand. This activity is done at
different scales and for different purposes. The federal government forecasts national

and regional energy demand. Energy utilities ose their own forecasts as the basis for

determining when new facilities should be built. Some state governments (public utility ,
commissions) also are involved in forecasting studies used to verify those compiled by
energy utilities and energy corporaions

J
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FIGURE2  THE ENERGY FACILITY SITING PROCESS

Once the need for a new facnhty has been establlshed the next tgsk gsftg seleqt an
energy technology. The size and-type of faullty is matched with the anticipated need:
These decisions are generally rnade by the utilities or energy corporations in conjunc-

tion with energy technology vendors.

Choosing the site for the ¢ enerfgﬁyﬁfcgquutyilp’yqlgesthe expemse of a wider range of
|ndlv1duats and requires working with more decision- makers: The first stage of selecting
a project site is to confine the search to a region of interest, followed by a more careful

evaluation of potential sites. The manner in which sites are selected depends upon

siting and environmental laws in the state under consideration. Some states have

prescribed potential locations whereas others evaluate sites after they have been '
selected by the energy developer. Geographers have been involved in both aspects of

the site determination problem and have even helped states to devise energy facility

siting plans: Detailed analysis by civil engineers and geologists is necessary before a
utlhty or énergy corporation will make a commitment to build a facility at a particular

location.

Atter the site has been selected itis necessary to gain approval for the facility. ThIS
requires.presenting information at public hearings and securing a long list cf federal,
state, and local approvals and authorizations. At this point conflicts generally arise

between those who advocate development and those opposing the facility. Opposition
may be restricted to strong statements at public hearings by concerned individuals or
can involve court proceedings, demonstrations, or acts of violence. In some cases, the

undesirable consequences of the proposed facility raised by opposing interests are

. serious enough to cause modifications to the facility; relocation, reapplication for an
operating license, or withdrawai of the application. __
The siting process is seldom as organized or sequentnal as thxs discussion may

suggest Part of the problem in siting energy facilities stems from the fact that the
decision-making process is more confused than orderliaug is inconsistent in sequence

O

ERIC

Aruitoxt provided by Eic:



6 Energy Facility Siting

TABLE1  ENERGY FACILITY SITING TASKS

TASK _ DECISION-MAKING ACADEMIC REALMS
Determining the Need Energy Utility and | Energy Cor- - Economics
for New Energy Fa- poration System Planners Operations Research
cilities — Forecasting Federal Energy Agencies Management Science -
Energy Demand State Energy Agencies and Public
7 . Utility Commissions
Choosing an Energy Energy Utility and Energy Cor- Economics
Technology — Mateh- poration System Planners Operations Research
ing Energy Technol- ~ and-Engineers . Power Engineering
ogy, Size, and Type to  Federal Energy Agencies _ . Mechanical Engineering
Forecasted Demand State Energy Agencies and Public
Utlhty Commissions
Eh'ia'r'g'y Technology Vendors
Choosing an Energy Energy Utility and Energy Cor- Economics
Facility Location — poration System Planners, Operations Research
Determininga . Engineers, and Locational Transportation Re--
Region of Interest Analysts __search
Federal Energy Agencues Geography
State Energy Agencies and Power Engineering
- Public Utility Commissions
Determining an Energy Utility and Energy Cor- Mechanical, Power,
Energy Facility Site poration System Planners, and Civil.Engineer-
Engineers, Locational Ana- ing '
tysts, Geologists, and En- Geology .
vircnmental Specialists’ Geography (Locatsonal
Federal Energy and Environ- Analysis and Envir-
__mental Agencies___ onmental Impacts)
State Energy Agencies and Environmental Sci-
 Public Utility Commissions ences
Regional and Local Planning Law
~ Agencies Political Science
Citizen Interest Groups
Gaining Approval of Energy Utility and Energy Cor- Law .
a Facility at a poration Legal Department, Political Science
Location — Environmental impact Spe- Public Relations
Securing Necessary cialists, and Public Infor- . Environmental Sciences
Licenses and Aoprovals mation Personnel .
Dealing with Locational ~ Federal Environmental and Health
Confict Agencies

State Enargy, Environmental, and
‘Health Agencies

State Pablic Otility Commissions

Regional and Local Planning
Agencies

Citizen Interest Groups

Environmental Groups o

¢
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pa’m;mg of Energy Facility Location 7

or content For example; it is generally after a S|te for a particular energy facility has
been announced that quesiions are raised about the need for the facility. Thuse
opposing a particular facility may suggest energy conservation or solar energy as an

alternative to a new coal facility:
_ ... The nature of siting problems depends upon the perspective of the observer.
Cltlzen groups may feel that decisions are made hastily without sufficient input from

interests other than the developer: Power company officials find other reasons to fault

the process. Siting oroblems‘routlnevldentmed by power company executives are:

(1) The need for a new energy facmty is dlsputed

(2) The technology or design of the facility is questioned by
members of the public and regulatory agencies;
(3) The site chosen for the facility is viewed as |nappropnate by

many groups and individuoals;

{4) The procedure of filing applications for required permits and
authorizations is too lengthy, overlapping, and cumbersome;
and

(5) The project is often subject to assauit by opposing interests
who are able to foster further delay and inconvenience to the
energy developer by extending the permitting process and

instigating legal battles:
The protolype situation can be characterized as one in which a decision o build a facility
at a particular location is challenged along a wide front of separate issues, as was the
proposed KéipéfoWitS power plant.

Patterns of Energy Facility Location

Another lmportant aspect of snt|ng |nvoIves determnnlng those factors that |anuence

tocatlonal decisions and evaluating the overall impact of the resulting patterns of energy
facilities. Location decisions, besides being affected by traditional industrial ocation:
factors (raw material§, market, labor}, are heavily inflienced by federal eny[(onmental
legislation, state siting laws, and utlllty and energy corporation policy: Some federal
laws; such as the Clean Air Act, have been important in altering facility location patterns
in the United States. Unless these siting implications of environmental legislation are

understood, the resultung unanticipated pattern of energy fatilities may be andesirable:

States also can encourage or discourage developers from siting within their bound-
aries. A corporation may wish to avoid becoming involved in a state that has strict
licensing procedures but may be attracted to a state that has a less resmctlve program '

Local levels of government can also promote or discourage energy "developers by
providing land and services for new facilities or establishing restrictive ordinances.
These factors may result in energy facilities becoming concentrated in certaxn

areas of the country. Itis |mportant to evaluate the resuoltant pattern of energy facilities
that can be so strongly influenced by the current sntuatton because they will be

producing energy well into the 21st century.

An important part of understanding siting problems is an awareness of the nature

of Iz “ge coal conversion facilities. The next chapter discusses these technologies and

attention to siting problems, potential patterns of development; and strategles in ad-

dressing contemporary energy location problems

-the reasnns why they. are considered undesirable neighbors. We will then turn our

':':::::::': " i

Q3




O

ERIC

Aruitoxt provided by Eic:

2 » -

Impacts of Coal Conversion

Coal conversion facilities may affect a local area in undesirable ways. Licensing .

procedures for approving these facilities are geared to safeguarding health and the--
environment by specifying construction, design, andlocation standards. However, coal
conversion facilities cannot be made completely clean ¢ safe. Disputes may arise over
the potential undesirable impacts of the facility compared to its potential benefits. Many

groups support local energy development because of increased eneray supply, more -

jobs, and tax revenues; others doubt that these positive developments will offset the

damage posed by such energy development. Part of the ‘communication problem in
facility siting ‘disputes resuits from a lack of understanding of coal conversion tech-

nologies, although disputes do occur between equally informed experts. In this chapter
we provide brief sketches of a coal-fired power plant, coal liquefaction plant; and coal ;
gasification plant. We then compare the impacts that may arise from the deployment of
these technologies. Finally, we show that adjusting location can noticeably alter the
natare and severity of a particular facility’s impacts, demonstrating the importance of

siting in reducing the conséquenices of coal-based energy systems.

Components of Coal Conversion Facilities
Coal-Fired Power Plants

{U.S. Department of Energy; Energy Information Administration 1981 ). A wide variety

Coalfired power plants provide approximately 40 percent of the nation’s electricity

of power plant designs exist; but essentially they consist of a boiler, a steam turbine; a-
generator, and cooling systems. In addition, modern power plants employ air poliuticri
conitrol equipment, We will outline the operation of a typical power plant that uses wet
scrubbers and electrostatic precipitators for air pollution control. A 1,000 MWe power
plant consumes about 2.5 million tons of coal annoally.™ Efficiencies of these plants are
limited by energy conversion losses and pollution abatement equipment. The typical

power plant equipped with scrubbers converts about 38 percent of the coal's chemical

energy into electricity with the remainder released into the environment as reject heat
*MWe = megawals (electric). Mwh = regawatt - ours (1000 kilowatt - hours; Kwh). A 1000

MWe plant atfull operating capacity T ge hour produces 1000 Mwh. Onie gigawatt = 1000 Mw. -
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:3  MAJOR COMPONENTS OF A COAL-FIRED
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POWER

understood in terms of its thrée energy conversion stages, cooling system, and stack—

(National Research Council 1979: 161). The operatnon of the power plant is best

gas cleaning operations: Flgure 3 is a simplified sketch oi a modern coal—flred power

plant:
The first energy conversmn stage lnvolves the conversion of the chemical energy

in the coal into heat energy through coal combustion: Pulverized coal is blown into the

furnace, setting up a cyclonic burning pattern. The heat generated is transferred to
water which is circulating in_pipes around the furnace. When heated, the water- is -

converted to high pressure steam. Most boilers convert from 80 to 90 percent of the .

heat from coal combastion into steam. The second energy conversion stage occurs

when this high pressure steam is directed to spin the blades of a turbine, convemng

steam energy into mechanical energy. The thermodynamic effrcuency of the tarbine is

approximately 50 percent: This sets up the final energy conversion stage; mechanical
into electrical energy.-This is accomplished by ‘a geneérator which is attached to the

_turbine. The motion of an electrical conductor through a magnetic field produces the

alternating current that can be transmitted into an electrical power grid (Radian Corpo-

ration 1976:239: Science and Public Policy Program 1975:12-6 to_12-11; Stoker,

Seager and Capener 1975:161). Thus, the potentiai overall efflt:lency of a modern

coal-fired unit is the product of the coal conversion (:85); turbine (.50), andgeneratwn

efficiencies (.98); or approximately 40 percent without scrubbers (Sears, Zemansky,
and Young 1980:350). Only a few power plants are able to operate at even 40 percent

efficiericy, which means that the remainder of the coal input. |&released either as

poliatants or as waste heat. As empha5|zed by Commoner {1977), most centralized

20 —
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10 Impacts }jl't'ii&il Conversion

energy systems have poor thermodynamlc efflclencles contnbutlng to the pollutlon

problems of this’ energy path: The billowing white cloads one sees from power plant

cooling towers is low temperature waste heat being released into the environment. This
heatis part of the coal’s unused chemical energy that willremain unavailable to perform

further work. Some couritries — Sweden, Poland, and the Soviet Union — ase this

power plant wacte heat for district heating; providing inexpensive steam heat for nearby

communities. .
The cover shows a lacullty on the Otiio River with wet cooling towers, although

“other cooling systems are commonly used (dry cooling towers, cooltr@ponds once-

through cooling). Cooling towers were designated as the “best_available control
technology ™ for thermal pollution control in the 1972 Amendments to the Federal Water

Polluticni Coritrol Act and are now used on over 80 percent of new power plants

(Reynolds 1980:368). Cooling water is in a separate system from the water that’

circulates through the boiler. After the high pressure steam transfers energy to the

turbine, it is directed into a condenser. In the condenser, heat is transferred from the

steam to the separate cooling water system by means of a heat exchanger. The cooling

action of the heat exchanger and lower pressures in the condenser convert the steam

back into water, which is then pumped back into the boiler to repeat the heat transfer

cycle. The cooling system water from the heat exchanger is pumped to the cooling
tower where it dissipates heat into the air by evaporation. -
Electrostatic precipitators are used to remove particulate air pollutants from the

stack gases. The May 1979 Clean Air Act regulations now require scrubbers on all new

power plants to remove gaseous sulfur dioxide, irrespective of the guality of the coal
burned. These regulations are currently being reviewed, anthracite has already been

exempted from these provisions. The stack gases first enter the precipitator which

removes between 91 and 99 percent of the particulates (Radian Corporation 1976:

. 257). The precipitator operates by imposing a high electric field on wires and tubes on

which ionized particulates collect. Periodically these wires and tubes are vibrated,

releasing particulates which fall in the form of fly ash: Fly ash comprises approximately
80 percentof the total ash produced by such a power plant. The remaining 20 percentis
bottom ash and slag. Whereas bottom ashi and slag can be sold as a road treatmentor

landfill material, only about 15 percent of the nation’s fly ash is sold._If projected coal
facilities come on-stream and oil burning urits switch to coal, over 157 miillion tonis of

utility ash will be génerated annually in the United States, making ash the fourth largest

solid material produced in the nation; exceeded only by stone, sand and gravel, and

coal (Faber 1976). Most operators remove ash from the power plant site in trucks for

" land disposal.

in wet scrubbmg systems stack gases come into contact with a lime solution,

Sulfar dioxide reacts with the solution and is removed. Stack gases are released, and
sulfur-rich sludge is either disposéd of or recovered for other uses (Stoker, Seager, and

Capener 1975:171), such as a raw material in the production of phosphorus fertilizers.
A typical wet scrubbing system on a facility burnlng two percent sulfur coal produces
200 pounds of dry sludge for each ton of coal burned (National Research Council

1979:165).

Coal Uduefabtibh Plants

o There are no commercral coal liquefaction facilities in the United States, although
several pilot plants\have been in egejatton several commercial-scale demonstration

1S
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planis are io the planning stages. Federal support for coal liquefaction was boosted with

the signing of the $20 biltion synthetic fuel bill_by President Carter in 1980 which
formed the U.S. Synthetic Fuels Corporation (Farney 1980). Recent action by the

Reagan Administration has diminished the outlook for the development of this technol-

ogy: Coal liquefaction is currently being used in South Africa at a plant owned by South
African Qit, Coal, and Gas Corporation of Sasolburg. Nazi Germany developed arcoal

hquefactlon capability. Although a significant contribation to the wartime economy, it

was. modest compared to the size of modern hquefactlon facilities; such as the pro-
posed installation near Morgantown, West Virginia. This facility, a demonstration plant,
uses one of many coal liquefaction processes. Although it may not be thigModel for a

'U.S. coal liquefaction capability, this facility was the farthest in its planning stages of all

coal liquetaction projects in the nation. The final environmental impact statement was
submitted and construction contracts were made. However, @ decision was made in

June 1981 to stop work on this project Nevertheless; it does demonstrate siting

problems that may arise in the development of coal liquefaction technology.
The Morgantown facility was to be a solvent-refined coal (SRC-1I) demonstration

o - el il

plant which was to convert 6,000 tons of coal per day into liquid fuels and other

by- products If the facility appeared to be commercially feasible after a two-vear trial
period, the operation would have been expanded to accommiodate 30, 000 tons of coal
per day and produce 100,000 barrels of liquid fuel (U.S. Department of: Energy

1980:xxii). The cost of this prolect estimated at $1.4 billion, was to be borne by the U.S.
government; the Pittsburgh and Midway Coal Mining Company {a subsidiary of Gulf O|I
Corporation), and the governments of Japan and West Germany. The Germans and

the Japanese pledged tc finance 50 percent of the cost of the facility; but withdrew from

the project because of a lack of U.S. government support. Gulf Oil's contribution would
have been app.roximately $15 million (although it invested an additional $85 million into

the development of the suivent-refined coal process); the U: S:federal government was .

to be responsible for all other expenses {Pasztor 1981). If proven feasible, Guif could
have purchased the facility. The federal government's goal in this project was to reduce

the technical and economical risks associated with new commercial activities so that

energy technologies could develop much faster than woulid ordinarily occur.
Solvent-refined coal is one of four coal liquefaction approaches. The other three

are indirect liquefaction, pyrolysis, and catalytic liguefaction: The facility in operation in

Sasolburg, South Africa, uses the indirect liquefaction approach which is believed to be

maost promising by many (National Research Council 1979:178-179). The commercial
viability of the indirect approach is even recogniized in the final environmental lmpact

statement for the SRC-Il plant {U.S. Department of Energy 1981).

In the proposed Morgantown tacility; high-sulfur eastern coal was to be convertéd
into a low suifur coal within a hydrogen atmosphere {Table 2).-As the coal dissolves; it

picks up hydrogen. The coal is converted into liquid and gaseous products. This liquid

solation is then drained and filtered to remove ash and undissolved coal {Science and
Public Policy Program 1975:97). Vapors produced in the process are separated and

treated. The methane-rich vapor is upgraded to produce pipeline quality synthetic gas.

The overall efficiency of the facility, measured in terms of the heating value of the
products compared to the feedstock coal, is 65 percent {(U.S. Department of Energy

1980b:2-9). However, if this fuelisused to powerelectncalgeneratlngfaculmes the total

efficiencies in terms of energy delivered to the customers is quite low. The overall

efficiency of using liquefied coal for electric heat wolld be approxiinately 24 percent

compared to an overaltefficiency of 41 percent if the resultlng liquid fuel was used for oil

heat.
— *'7.*42 C
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12 Impacts of Coul Conversion

TABLE2 OUTPUTS FROM A PROPOSED COAL
LIQUEFACTION FACILITY (per day) I

OUTPU‘[ : . QUANTITY
Products o
Substitute natural gas 41.8x 108 18
Mixed liquid batatie product 1461 bbl
Liquid propane product 2070 bbl
tight fael oil (nominal bmlmg I
range 350-600°F, 14.4° API) 4900 bbl
Heavy fuel oil (nominal bailing - .
range 600-950°F, 7.2° API) 5386 bbl
. Byproducts L
; 30 short ton
Eiemental sulfur . - 135 short ton
Tar acids : 43 bbl
Plant fuel products
Naptha (nominal bo:lmg
range 150-350°F, 31.API) 2363 bbl
Synthetic fael gas JO 8 x 108 fts

Source: U.S. Department of Energy 1981,

Coal Gasification Plants

~ Coal ga5|f|cat|on facnlt:es also convert coaI |nto a miore useful form of energy. The

process can prodiuce synthetic natural gas (SNG) that is equivalent to: naturat g¢ s

derived from underground reservoirs. Synthetic natural gas contains almost no sulfur,
carbon monoxide, or free oxygen. Once produced, Synthetic gas can be added to the

present natural gas pipeline system and transported throughout the nation to serve

particular areas.
The ldea  of producing gas from coal is not new. Many cmes were Ilghted by tow Btu

“town gas” from the 19thH century to World War Il (National Research Eouncil

1979: 173) * This gas, a mixtare of nitrogen, carbon_monoxide, and hydrogen was
produced by passing air and steam through beds of hot coal (Stoker, ,Seager and

Capener 1975:182). Inexpenisive natural gas from domestic reservoirs, transported by

the pipelines constracted during and after World War Ii; quickly displaced synthetic gas.

Gas can be derived from coal by means of in-situ operations in which gas is drawn

from fractured and heated coal seams or by surface operations. In-situ gasification is

riot a proven technology, nor are its impacts certain. However, there are numerus

technologles for chemically synthesizing gas from coal in surface facilities. All pro-:
cesses involve the addition of hydrogen to heated coai or the removal of carbon from

coal, becaiise the hydrogen content of coal is on the order of 5 percént compared to 25

percent found in natural gas and intermediate- or high-Btu gas. _
A high-Btu gasification projectin North Dakota, principally sponsored by Arnerican

Natural Resources Company of Detroit, is closest to commercial operanon of all u. S.

coal gasification projects: The facility uses the Lurgi high-Btu progess which i réquires .
three principal ingredients: coal, hydrogen, and oxygen. Local lignitd-available in vast

- - o= : <~ J e :'::;
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. g Compurative Impacts of Eoal Conversion 13
quaniities. s crushed in a vessel where it is heated in an oxygen-rich atmosphere. Gas
produced here |s upgraded in a hydrogenatlon step in Wthh hydrogen is added |n the

and hydrogen sulfide impurities: To produce high-Btu gas; the oroduct is passed over a
catalyst {nickel compounds are likely) to upgrade the gas to pipeline-quality methane
{Science and Public Policy Program 1975:72). A commercial-scale facility would be

composed of a number of gasifier reactors capable of producnng about 10 million cubic

feet of synthetic gas per day. A large facility could cost an amount equal to the total
assets of a gas utility but provide only 10 percent of its supplies. .

Comparatlve lmpacts of Coal Conversnon

iﬁ é\)éidétiﬁg the irﬁpébts of an ehergy facility, one must recognize the manner in

produces resrduals which are defined as:

by producrs that an activity, process or rechnologlcal altemanve

produces in addition to its primary product, Residuals include particu-
Iares gases, solid and liquid wastes, accidents and death, and land

consumpnon all or some of which might produce significant environ-
mental lmpacrs where they occur (Scierice and Public Policy Program
" 1975:14-1).

The |mpacts resuitmg from the employment of an energy technology depend upon the
interaction of residuais and local environmental conditions. A power plant may release

large quantities of sulfur dioxide, carbon monoxide, and particulates into the atmo-

sphere at a part|cular location. The impact may be frequent “poison fogs" if low-level
atmospheric inversions are common in the area, or the area may have few air pollution

episodes if tall stacks and windy conditions disperse pollutants Knowledge of the way

in which a facility's residuals are likely to interact with an area provides a basis for

planmng the location of energy facilities to minimize undesirable impacts.

Table 3 compares the air, water, and solid waste residuals for coal- fired power

piants coal gasification plants and coal liquefaction pIants processnng different coals.

There is a great range of residuals between technologies as well as a considerable

variation within a particular technology depending upon the coal used: Sulfur dioxide

emissions from a power plant burning eastern coal may be over three times those of the

same facmty using western coal. Such regional variations in the quality of coal explaln
why power plant operators in the Eastpurchasen midwestern or westefn coal to mix with

local coal so that their emissions are within federal.standards:

Coal-fired electric power plants emit more gaseous residuals than coal gasuflcatlon
or coal hquefachon These pollutants include particulates, sulfur oxides (SOx), nitrogen

oxides {NOw), hydrocarbons, and carbon monoxide (CO). Thusit is more difficuit to site

power plants to meet ambiént air poilutcon regulations in areas where only a small

increase in air degradation is permltted As noted by Whité et al. (1977:31), synthetic

fuel facilities can usually meet all federal and state standards (except for hydrocarbons

in the cdse of coal liquefaction), depending upon the location of the facility and the

effectiveness of pollution abatement equipment. Some air pollution control regions

cannot accept even modest increases in additional pount sources of pollation; and air

pollition control may be a significant factor constrammg ?ln,g

o -
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TABLE3  RESIDUALS OF COAL CONVERSION (TONS/10'2 Btu)
' ”” ] __SYSTEM . _ .
L Coal-Fired _ Solvent Refined Lurgi High-Btu
POLLUTANTS —PowerPlants® = Coal _____Gasification
- Eastern. Western  Northern Northwest Central  Northwest
Coal® Coal® Appalachian Coal Coal .- Coal
—— Coal : -
Water | __
Dissolved - _ . . - -
Solids . 0 0 0 52.4 43.1 [
-Suspended o .
Solids 12:5 12:5 0.017 0 09 _ 0
- Organics . 5.5 . -55 0003 ——— 0 _0.426 0
IR L s N
Particulates 500 . 350 3:25 3.49 3.65
NOx 300.0 390.0 88.2 88,5 73.3
50« 250.0 -80:0 14.3 4.81 ‘-xst_

carboris 65 80 0295 0206 22 128

co 21.0 27.0 25 2.51 4.07 4.27

Aldehydes _ _NC N = 03 0.27 0.448 0.292
SOLIDS BN , L o '

{103 tons) 149 76 471 34.6 52.7 37.3

&£ .

no o
i

~
(SRR
0!

NC = not considered _ -
2 Assumes facilities use wet limestone scrubbing~~ .
b-Eastern coal is assurmed to be 3.0 percent sulfur and 14.4 percent ash.
€ Western coal is assumed to be 0.8 percent suifur and 8.4 percent ash.

Séirce: Science and Public Policy-Program (1975).

o -3

' The ash and sulfur content of the coal is critical in determining the nature of liquid

effluents and solid wastes: Residuals from coal gasification are almost exclusively ash,
whereas effiluents from electric power plants are comprised of almost equal amounts of
ash and sludge from flue gas desulfurization (White et al. 1977:49). The proposed -
SRC-ll facility would generate over 250,000 tons of solid wastes per year at the

demonstration stage (U.S. Department of Energy 1981:2-9) and would produce over
one million tons per year if it became fully commercial. A 3,000-MWe power plant
complex using Northern Appalachian coal will also generate over a million tons of solid
wastes per year (Calzonetti and EImes 1981). e

" The labor intensity of a particular facility also i§ a contributing factor to the air
pollution impacts associated with energy development. The Energy frorg the West
study (White et af. 1977) found that peak ground-level concentrations of particulates,

NOz, and hydrocarbons produced by energy-related urban development were higherin
most cases than those produced by the energy facilities themselves.

_ The water intensiveness of a facility. also is an important characteristic Which is
often crucial in determining its acceptance in an area. Table 4 summarizes consump-

tive water requiremerits for coal conversion facilities. Electric power plants are the most
water-intensive facilities, whereas Lurgi gasification is the least water intensive. Ap-

“:proximately 80 percent of the total water reéquirements for these facilities is for cooling.

9z
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-ising wet/dry instezd of wet cooling could reduce water consumption by 72 percent
{White et al. 1977:49). As noted in the 1979 White study {1979:99), facility Idcation can

" be the critical factor determining water consumptnon of energy development:

. . water requirements for a Lurgl facilit ty in the Four Corners area can

be abou: twice that required for the same racrllty in the northern Great

Plains. This is beca,&fe’ of the low moisture content of the coal in New

©  Mexico; the fact that the Lurgi process accepts wet coal, the high ash

~° New Mexico coal requiring more water jor disposal, and the need for
. supplemental irrigation to recla/m the land.

‘Although water problems are most acute in the western statas, developers are finding
-that water availability is also becoming an important public issue in eastern states as
well.

The overall water needs of energy facilities are modest compared to other water
uses on anational scaie (lrrlgatlon accounts for 76 percent ofthe total water consumed
in the 48 conliquous states, compared to less than two percent for fossil and nuclear

enargy supply systems {(National Research Council 1979:197).

“Best—Fit" Location Piannlng
i
Knowledge of technologncaI and Iocatlona! factors can be a useful tool in plannlng

tt'le location of new energy facilities (Vhite et af 1979). Table 5 outlines the significant

technologlcai and locational factors that should be taken into account when planning
the location of energy facilities. Labor intensity of the facility affects all four of the
impacts discussed: alr guality, water availability and guality, socioecoromic; and

ecological: A larger populatuon results in higher automobile emissions; a need for more
water and an-increase in sewage treatment capability, a wider variety of culture and
lifestyles {which create probléms where small homogeneous communities are af-

. fected), and greater land-use mfnngement on the surrounding wildlife habitat. Among

_the coal conversion technologies; on a unit.energy output basis, electric power genera-
tion produces the most-air impacts and uses the largest quantities of land and water.

Coal gasification and liguefaction require larger work forces and result in the greatest

populatlon -related impacts:

TABLE 4 WATER CONSUMPTION BY CONVERS!ON e

TECHNOLOBY . o S
= —— — WATER CONSUMED __
TECHNOLOGY - Gallons/108 Acre-Foe!
Product Btu Per Year®s -
Coal Fired Power Plants - 127159 . 23,880-29,820
Lurgi Gasification = . . 143-24 3,310~ 5,640

4C 40 Eé’ih’ii ‘lét}

Synthoil Liquefaction ' i
' aF—'or a 3,000 MWe power | plant at70 percent load factor: for 250 mitlion CUbIC faet per

day gasification facilities at 90 percent load factor; 100,000 barreis,per day coal

~ liquefaction facilities at 90 percenitload faclor: Exact consumpuon varles accordmg .
to the location of the facility and the coal used. . P
-, Source: White et af. 1977:51. . 2
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16 nhinpacts of Coal Converelon

Type of cooling

SOCIOECONOMIC

‘ECOLOGICAL

Labor mtensnty
Capital intensity
Scheduling of construction

Land requirements
_ Water requnrements -

TABLES  TECHNOLOGICAL AND LOCATIONAL FACTORS
AFFECTING ENERGY DEVELOPMENT IMPACTS?
Lo - ,7 ,7F77A7i ;i V( ’Vinsi _ S - -
o IMPAE:TS __Technological _ Locational
AIR QUALITY Emission quantities Engrgy resource charactenshcs
Labor intensiveness Materological conditions
Topography
Class of PSD area
WATER _ Water requirements Water availability
AVAILABILITY tabor intenisiveness Water quoality
& QUALITY Amount and compositon * Energy resource characteristics

Aquifer characteristics

Capacny of existing wastewater
treatment facnlmes
Communlty S|Ze and ¢
__location
Capabllntles of emstnng
institutions

“Historical outmigration
Local labor force characteristics
Local financial conditions
Culture and lifestyles
of the area
Climate
Topography -
Soils )
Plant and animal communities -,

aSéVéral sets of factors woold be involvedin |

-

—
e'scale developments thatinclude more than one

technoiogy, such as a coal mme and a po%lant at the same site.
Source: White et 1{1 979 ’

Locational charactenstncs WhICh lnfuence the level of lmpact include: Vlocal tOpog--;

v

raphy, air pollution dispersion potential, backgroond levels of air pollutants; mateorolog-

ical conditions; proximity of the site to pristine areas such as national parks; community
size and location, available work force, characteristics of the local économy, charac-
teristics of the resources, water availability and quality, and plant and animal com-

mauanities:

The size of the host community is crucial in determining the degree of socm-
economic impact. Small towns generally have limited planning capabilities and in-

adequate public facilities and services to accommodate the needs of alarge number of
incoming workers. Siting energy facilities near larger towns may be preferable.

The air and water impacts resulting from energy facilities also vary with location. Ar

impacts depend crmcally on local meteorology, topography; existing air quality, and the

nearness of Class | Prevention of Significant Deterioration {PSD) areas. Water impacts
differ with-the amount and quality of available water, including bothrsurrfacre and

- ground-water. Air and water impacts can be reduced by siting energy conversion -

facilities in areas with the most favorable conditions. Knowledge of technological and

- 27
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to reduce the global impacts of certain energy strategues Worldwlde carbon dioxide

increases from coal combustlon are niot addressed by adjusting technological or
locational factors.

Coal Resource Transportation Systems

Transportatlon facilities are an important component of the coal resource dellvery

system: These facilities include raiiroads and slurry pipelines to handle coal, pipelines
‘to transport synthetic gas and liquids, and high-voltage transmission lines for the

transportation of electricity: Other modes of moving coal include barge and truck

transport: Since coal conversion facilities often serve large, distant markets, the siting
and construction of transportation Systems are as esseritial as facility siting. The

problems and issues involved in siting these facilities extend beyond the scope of this
book. However; we should emphasize that problems related to transportation are
another constraint to increased coal utilization.

Coal conversion facilities can be Iocated at the mine mouth; adjacent to the market;

-pr at some intermediate location, The choice of site depends upon policy a. 4 regulatory
factors as much as on industrial location @conomics. Mine mouth facilities require the

transport of converted energy to a distant market. I:ocatlng the facili y near the market

requires, in most cases, significant coal haul from the mines. Coal is currently trans-

ported by three major modes: truck, rail, and barge. Trucks _provide collection and

distribution services such as moving coal from mines to docks or local power plants.

_Rail and barge are long-haul carriers where availdble. Siurry pipelines can also.be.used.-..-

as long-haul carriers for large point-to-point shipments. Rallways transport almost

two-thirds of all coal; highways, 12 percent; and barges, 10 percent (President’s
Commission on Coal 1980 194).

The most challengmg problem involves long distance rail transport. The PreS|-
dent's Commission on Coal {1980:200) reports that a $10 billion investment in the

nation's rail System is necessary over the next eight years to meet anticipated needs.

Major impacts of unit trains {trains which exciusively haui coalj are already being felt in
many western’communities which are divided in half as 100-car, slow-moving trains

pass through (train speed | Ilmlts are as low as 10 mph in some communities; U.S.

Congress, Senate Commlttee on Energy and Natural Resources 1977). Slurry -
pipelines face severe political and_environmental problems {Office of Technology
Assessment 1978). These iriclude the volatile issues relating to the use of western :

waltento transport coal to other regions: tong dlstance electricity transmission causes

significant energy losses-and sometimes results. in local impacts (Miller and Kaufman
*1978). Young (1973) récords instances of severe shocks occurring to individuals

working gnreqiu)pment in range of the electric field of a high-volitage transmission line. In

;jresponse to growing protests over the siting of these facilities, many utilities have
accelerated ;plans to build additional lines (Business Week 1977: 27).

PO

_The pattern of energy facility focation is |mportant in determmlng the type or level pf

impacts. Siting facilities at the mine mouth results in a different dlstrlbutlon of effects

than shipping the coal to load centers for conversion and energy distribution. Mine-

mouath siting; as its name implies; involves converting coal to a more usable energy form

- ‘ 7,,2 8 ﬁ:;
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“peak employment for a coal gasification facility is estimated to be over twenty tin

18 Impacts of Coal Conversion =

\

at or near the mine site and transportmg the energy product to serve demand

elsewhere. The proposed coal gasification facility in western North Dakota will convert
local lignite into high-Btu gas which will be transported by pipeline to the Midwest. The
siting strategy follows classrcal Ieast cost |ndustr|al 'OCdthﬂ anaIysus where the conver-

beneflts as the process adds value to the resource and the state will receive addltlonal
revenues because of its high severance tax collections. The facility will also employ
about 600 workers continuously, providing a source of stable employment and wages.

On the other hand, the mine-mouth Iocation results in the local area being subjected to

undesirable impacts: while midwestern consumers receive clean gas with no environ-

mental costs. )
Mos! of the total air emrssuons resuItlng fromr energy developmenti orlglnate at

conversion facilities; not at the mines. A “strip and ship” operation would transfer most

of the air pollution to the region where the energy is to. be consumed. Water require-
ments at the site of the resource are also less for “strip and ship™ than for mine-mouth
siting: Energy from the West (Whiteet al. 1977: 33) reported that water requirements for
mining and reclamation are an order of magnitude less than that resulting from mine-

mouth conversion facilities.
Other major categories of costs and beneflts resuIt from the populatlon increases

necessary to construct energy facilities. The ratio between the total number of construc- -

tion workers and the number of workers needed for continued operation of the facility is
importantin determining the magnitude of "boom and bust” impact. Coal mines do not

reqaire as many workers as do conversion factlltles daring their constraction stage: The
es
larger than the peak employmént for a surface coal miné {Carasso, et al. 1975:6-30).
Because conversion facilities require 55 many more workers than most extraction
facilities; the population-related impacts of mine-mouth siting are large. Housing prob-
lems, the provision of local services, growth management, and recreational issues
ocear as the pressure of a growing population is inadequately handled by small;
isolated towns. Incoming populations are likely to disperse into remote areas for
domestic and recreational activities, increasing ecological impacts by modifying wildlife
habitat.and contributing to illegal hunting and fishing. In western staies, “the smaller

impacts of mine construction and operation would not cause the social dlsruptlon
predicted to accompany mine-mouth electric generation” {Metzer and Stenehjem
1977:8).

Large urban areas; such as Chicago or Ltos Angeles; with large numbers of skilled
construction workers, would be better equipped to provide the manpower and services

for constructing and operating new energy conversion facilities than would Gillette,

Wyoraing; or Beulah; North Dakota: It has been shown that a load-center conversion
facility location would incur minimal population impacts as only a_few people with
special skills would be needed to move into the area coimipared to the massive
immigration expected in the raral West (Metzer and Steneh;em 197:8):

A red|str|but|on of lmpacts wouId occur when the negatlve aspects of con\/erslon
located at the load center would further degrade air quallty in Chlcago ot Los Angeles
rather than in small western towns. A qualitative distinction in air pollution issues would
result from such a siting change. Whereas air pollution problems in the West are more
of an aesthetic problerm (the violation of PSD), ambient air pollation violations in the

urban centers will contribute to a more critical heaith problem.

|
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The shortage of space near urban areas makes load-center sites less attractive.
~Waste disposal sites and storage space are difficalt and costly to obtain in congested
urban areas. Finding adequate land to dispose of energy wastes is a growing problem

as many arbanized areas are aiready facing a shortage of space to dispose of municipal
waste. Each day, the New York and riortherii New Jersey urban areas produce in
excess of 28,000 tons of municipal wastes. The amount of available land for this
purpose in the region has dropped from 2,500 areas to about 500 acres in a 10 year
period {Committee on Science and Techriology 1979:42}. '

~ Large coal conversion facilities require massive material, labor, fuel, and capital
inputs and generate a host of residuals that are converted into impacts. While some of
the impacts of large coal conversion facilities are viewed favorably (tax revenues),
all facilities result in some serious undesirable impacts. Adjusting technologies or

focations is a strategy to reduce or redistribute the impacts of energy
facilities. Because of their potential undesirable impacts, coal conversion facitities are
subject to a range of design anid locational controls at the federal, state; and local level.
Energy developers must secure permits and authorizations in order to site and con-

struct these facilities. The extent of this control has been a matter of dispute. Many
energy developers claim that siting procedures are too cumbersome and redundant.
Others argue that there is insufficient control over facility siting questions. The next

chapter provides an overview of this permitting process and ways in which it varies from
state to state.

o
-y
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_A centralized coal conversion facility requires permits from agencies and offices at
the federal, state, local, and sometimes regional level. A series of public meetings must
also be held on thé proposed project. Energy ‘developers claim that there is a lack of

coordination among these various agencies' requirements; redundancy in the permit-
ting procedure, overwhelming and time consuming paperwork, and _hearings causing

.additional delays. These concerns were voiced in the case of the Kaiparowits power

project: If interest groups challenge a proposed project in the courts; the siting process
enters a new realm of compiexity. On the other hand, many ahalysts feel that the

~"petmitling process does not efféctively protect iuman health' rior the envifonment. It~

has been argoed that public hearings do not provide a realistic avenue for public
partumpatlon in energy pro;ects

Facility Siting Problems

 Utilities and other energy companies engage in system planning to assess their-
future needs. The early stages of planning for new facilities are aspatial in nature. The
utility decides that it must increase system capacity by building additional facilities.
Important aspects of system planning that influence siting decisions for utilities are load

- forecasting; generator selection; reliability analysis; territorial considerations; corpo-

agericies and interest groups are not active in the early planning stages for new energy .

facilities in most states: .
Once the need for new energy facilities has been establlshed and assumlng the

utiilty decides to locate facilities on new sites, a screening process usually identifies

rate policy, and 2conomics (Table 6; Cirillo, et al. 1976:5). Ordinarily, government

several sites for further evaluation: The most significant criteria in evaluating the
specmc sﬂes are englneerlngl safety enwronmental |nst|tut|onal and economlc con-

consnder how the proposal conforms to federal state; ‘and ‘ocal requirements, the -
utility's plans are largely proprietary and not subject to public inspection. Historically,

once the utility persuaded the state utility commission and the Federal Power Commis-

sign (FPC) that a new facility was needed and that the project was economically sound;
there was little public debate in the siting process itself. The utility would apply to the ‘
state utility regulatory commission for a certificate of public convenience and necessity.

If this application were approved, it would acquire the site either by directpurchase or by

3i
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TABLES IMPORTANT SITING CRITERIA FOR UTILITIES

CRITERIA DESCRIPTION
System Planning '

.Load Forecasting Estimates of System demand (the need for electricity at any

point in time) and the geographical distribution of the load.

égngrgbr §ejeétion Choice of energy source {fossil, nuclear, hydro) and plantsize.
Reliability Analysis Stiidy of the impact of plant location, size, type, transmission
interconnections, and timing on System Stability.

. Territorial Considerations Dfiniing the region of interest and candidate -areas for plant

_ . location. )

Corporate Policy For example; share of capacity met by each energy source.

Economics Fiscal and other economic inputs to corporate decisions; for
exarmple; capital availability and cost. '

o ) Site-Specific Evaluations

Engineering Availability of adequate large-scalend area; Sufficient cooling -
water, constriiction materials, and labor; suitability of founda-

tion conditions; favorability of topography; accessibility of
transportation facilities; and genieral plant and transmission
line layout requirements. S
Safety Effects of accidents on ie sarrounding area and effects of the
location and risks of accidents (e.g., arthquakes).
‘Environmental Jmpacts of a site on the physical environment; iand use, re-
gional deveiopment, and Sociceconomic patterns.

Institiitional Regulations applicable for the area in which the plant is being
_ o located. 7 o '
Economic Comparisons among alternative technologies and sites in

terms of capital costs, operating costs; and rate of return.

Source: Cirillo et al. 1976:8-14.

sing its right of eminent domain and then build the facility after securiig the necessary

permits. If citizens requested information on the proposal, their attempts would be
frustrated — they would find it very difficuit to identify the individuals who did know the
exact details of the project. This form of “purposeful ambiguity, " as shown by Seley and
Wolpert (1974), is a strategy that can diffuse public opposition by failing to provide
sufficient information to challenge a proposal and by not identifying any individual or
party that should be challenged. However, a number of changes have occurred during

the past decade to transform this siting process into one of the most controversial

aspects of domestic energy development. L

__ First, as environmental concerns have increased during the past decade, numer-
ous environmental laws and regulations which affect the siting of energy facilities have
been enacted at federal and state levels. Individual citizens, organized interest groups,

and governmental agencies are using these legal avenues to participate in siting
decisions: Second; interest groups have successfllly challenged siting plans and
delayed final siting decisions for some facilities through participation in public hearings
and use of litigation: Third, increased reliance on domestic energy resources and
exclusionary implications of environmental legislation have forced many utilitles to site
in areas outside the one they serve. This pattern of development, most pronounced in
the western states, has_generated concern about regional exploitation and
neocolonialism (Eamm 1976; Plummer 1977). Finally, specific legislation is now in

effectin several states concerning energy facility siting. These state laws have provided

32
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a new platform for debate over the necessity of new energy facilities, have increased
interregional confiict in some cases, and have created concern about thé role of state

planning in a time of ""national emergency.’

The Federal Role -

AIthough federal regulatory agenmes hai/ejurusdlctnon over the siting of hydroelec-

tric facilities and nuciear power plants, no federal agency has sole responsibility for
siting of coal conversion facilities. Energy developers must be rranted permits from

federal agencies, or from. federally approved state agencies, in order to begin or

continue work on fossil projects. Responsibility for siting is spread among federal, state,
local; and regional governments. After the 1965 Northeast power blackout, the Federal

Power Commission established the Nationai Electric Reliability Council to coordinate

power sapply and interregional connections so that blackouts could be avoided. Power
plant siting bilis have aiso been introduced into congress to provide the federal govern-

ment with more authomy over coal conversion facility siting. Most of these bills were

considered excessive federal encroachment into state land use decisions;. and none

passed. .
‘The mostdirect avenue of federal ;urlsdlctlon oversutlng decnsnons for Iarge prlvate

fossil projects is through environrmental legislation: Single-purpose laws and regula-

tions that protect the common environment require {2deral permits for large projects
such as power plants. The federal role becarme more direct with the passage of the

Hational Environmental Policy Act of 1969: AIthough this Iegnslatuon did not call for the

study of power plants and other large federal projects per se; it did require that an
environmental impact statement (EIS) be filed for all-proposed projects which require

federal action and which will significantly affect the human environment (Greenberg et

al. 1978). Because of their size; inpat reguirements, and residuals; new coal conversion
facilities require ai least one federal permit. This means that the “lead" federal agency
granting a permit must prepare an EIS. The geographical implications of the EIS have

been evaluated in much more detail by Greenberg; Anderson; and Page (1978) and

need not be discussed here. Table 7 lists the number and types of major permits and

- approvals that were needed in order to begin construction and operation of the North

Dakota coal gasification facility. Since the facility was to obtain water from a federal

impoundment of the Missouri River, a water withdrawal permit was required from the

U.S. Bureau_ of Reclamatior The Bureau of Reclamation became the lead federal

agency and filed the environmental impact statement: In the case of the SRC-Ii coal

liqueiaction pro;ect proposed in West Virginia, the U.S. Department of Energy, the
tederal sponsor of the project, filed the EIS as the lead federal agency. Table 8 lists the
major permits and approvals required for this iacility.

The U:S. Army Corps of Engirieers is often the lead fec 1cy in power plant
siting projects in the eastern states. The Corps’ responsibility | for - navigable waterways

dates to the Rivers and Harbors Act of 1899. With authority to maintain commerce on

nawgable waterways, Corps permits are required to construct loading docks or intake
pipes for power plants on such waterways. In addition, the Corps was given authiority in

1975 to establish procedures and issue permits for waste discharges into such water-
ways (Winter anu Conner 1978:47- -48):

An important requirement of the EIS is consideration of altematives to the proposed
project. Most early EIS's did not seriously entertain other alternatives; bat recently,

writers of these reports have been more conscientious about evaluatlng serious alter-

natives to proposed proiects. Several impact statements indicated that conservation

( ~
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‘TABLE?7  MAJOR PERMITS REQUIRED FOR A COAL GASIFICATION

FACILITY IN NORTH DAKOTA

AGENCIES PERMIT AND/OR APPROVAL —
' Federal Agencies

U.S. Army Corps of Engineers  Easement for Water Intake, flgeﬁlmﬁeﬁand Access Road; Sec-

tion 10 Permits_for Water Intake and Pipeline Crossings of
Major Streams; Section 304 Permits for Wetland Disturbance:

Environmental Protection New Source Performance and Air Quality Significant Deterio-
Agency ration Review, Deep Well Disposal Review

Federal Power Commission. Certificate of Public Convenience and Necessity _

Federal Aeronautical Adminis- Appllcatuon for @ Notice of Proposed Constraction for Struc-
tration turas over Regulated Heights

U.S. Bureau of Reclamatlon Wzﬂer Service Contract, Environmental Impact Statement

B _ North Dakota Stale Agencles

Public Service Commission Plant Certificate of Site CompaLbnllty Water Pipeline Cemh-

cate of Site Compatibility, Water Pipeline Transmission Facility
Route Permit, Mining Plan
Department of Health License for Radioactive Measuring Device Operations
Hazardous Waste Control .Plan, Wells for Temporary Water
o Supply, Sewage Treatment Plant _ -
_Environmental Engineering  Permit to Construct {Air Pollution Control Permlt)

Dwnsnon Permit to Operate (Air Polluticn Contro! Permit)
Water_Supply and Pollutlon National Poliutant Discharge Elimination System Permit for
Conitio! Division Deep Well Disposal, Solid Waste Disposal Permit
State Highway Department Rail Siding Crossing, Pipeline Construction on Highway
Right-of- -way -
State Water Commission Appropriation of Underground Water, North Dakota State
. - Water Permit =
Secretary of State : Certiticate of Authonty for Forelgn Corporatlons to Transact
Business o
Unemployment Compensa- Application for Coverage by America.» Mational Sas Coal
tion; Division of Employment, Gasification Company .
Security Bureau : -
Workman's Compensation Covered by American Natural Gas Coa! Gasitication Company
Bureau -
Local Agencles
Board of Commlss:oneré Petition_for Access to County Roads. Petition for \Zacahng
Mercer County County Road and Closing Section Lines; Certificate of Zoning
o o Compliance, Plant Site Rezoning, Conditional Use Permit
Soil Conservation: District Erosion and Sedimen. control Plan —

Source: U.S. Department of the Interior 1977:1-8, 1-10.

affcrts to slow energy demand_would be more _desirable than complehon a pro-
posed energy project. The final EiS for the SRC-l facility considered eight oil sapply

alternatives to coal liguefaction; no action; and two alternative sites for the facility {Table

9). While the aiternatives to coal liquefaction were oniy briefly discussed, detailec’
studies. were made of the alternative sites for the facility.

“Other immportarit federal environmental legislation protecting the aquatic; “atmo-

Sphenc and terrestrial environments requires permits for large coal conversion
facilities. The Federal Water Pollution Control Act Amendments of 1972 gave the

Envuronmental Protection Agency permitting authority gg energy facilities that dis-
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“TABLES = MAJOR PERMITS REQUIRED FOR A COAL LIQUEFACTION
EACIL]TY IN ‘NEST VIRGINIA )

AGENCY, PERMIT —

Environmental Protection Agency (EPA)
1. Prevention of Significant Deterioraticn (PSD) permit __. B L
Nationai Poilutant Discharge Elimination System (NPDES) permit for construction runoft water-

NPDES permit for discharge from sewage. treatment plant
. NPDES pérmiit for water intake back-flushing and any othir plant operating discharge

Resource Conservation and Recovery Act (RCRA) permit

6. Spill Prevention Control & Cauriter-Measure (SPCC) Plan
Corps of Engineers (COE) o I
1. Section 10 and 307 permits for construction in a navigable river
Federal Aviation Administration (FAA)
1. Notice of Proposed Constraction permit
o ~_____ WestVirginia State Agencies
Air Poliation Control Commission S .
1. Permit to construct, modify, or relocate an air pollution soarce
Department of Natural Resource (DNR) _ _  ___
~'1. Water Pollution Contro! perimit for construction ranoft o
Control permit for sewage treatment plart discharge -

Water Pollution Coritral permit for plant discharge operations

Water Paliution Control permit for a fandfill
. Dam Certificates of Approval
Department of Health - - _

TLTNEAE

P

- Permit to constroct sewage treatment plant

. Permit to operate sewage treatment plant

. Permit to construct potable water supply system

. Permit to Gperate potable water supply system

5. Permit to construct a Class I landfill for construction wastes
Department of Highways

R - .O) N, —

1: Permission to enter highway
Department of Mines

1. Permit to plug a gas well
Local Agencles
No-county-oreity-permits required

Sgurce: U:S: Department of Energy 1981:1-88.

2 » .

chiarge effiuents. The 1977 Amendments to this Act provide that energy facilities use
the “best available technoiogy economically available” to alleviate effluent potiution.

Regulations stemming ficm the 1972 Act also promulgated cooling towers as the "best
available technology” to control thermal pollation. This has meant that most power
plants constructed after 1975 have cooling towers. As observed by Reynolds

(1880:371); this regulation increases the attractiveness of clustered power plant siting
over dispersed siting. Once-through cooling systems, popular before passage of these
regulations, required that facilities on waterways be, distant from one ariother to

minimize cumulative thermal pollution. I
~ Alllarge coal convérsion facilities require air poliution control permits. Many states
have federally approved air pollution control reguiations which meet or exceed federal

air pollution standards. The nation has been divided into Air Quality Control Regions

which are designated according to air quality. Allowable increments of air quality

_ i;{l,,,, ' R I
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TABLE9  ALTERNATIVE ACTIONS TO A COAL
LIQUEFACTION FACILITY IN WEST VIRGINIA
Alternative Liquid Fuel Technologies:

Increased domestic oil production

Oil_shale development

Enhanced oil recovery

Outer continental shelf petroleum

Tar sands and heavy oil

Biomass and heavy oil

Coal — oil mixture
Alternative Sies:

Equality; Kentucky

Ravenswood, West Virginia
Source: U.S. Department of Energy 1981, -

©

degradanon are only allowed in certain regions so long as the new facmty uses the best

‘available air pollution abatement equipment and its emissions do not exceed federal

standards. Fede: al regulations require that all new power plants install scrubbers as the
best available’ control technclogy. Many parts of the western states have been desig-

nated as Class | regions; severely restricting energy development (Calzonetti; Eckert;
and Malecki 1980). The ability to secure air pollution permits for power plants has been
a major influence in the pattern of energy facility siting. Since.many _cities have_ air __

poliation levels that exceed federal standards; it is difficult to construct new power
plants at the malor load centers without offsettmg the new pollutlon source with other
reductions in air emissions.

Federal control over the environment is becomlng increasingly important in the
siting of coal conversion facilities. The Resource Conservation and Recovery Act of
1976 designated two types of wastes, solid and hazardous. Hazardous wastes must be

disposed of in a particularly stnngent and expensive manner which would add appreci-

ably to the price of a facility's energy. Those wastes deS|gnated as “solid” must still be
discarded in an environmentally-sound manner but not nearly so strictly as hazardous

wastes. Solid wastes from power plants (fly ash, bottom ash, slag) were being stadied

by the Environ mentai Protectlon Agency to determine their classmcanon Wastes from

concern for synthetuc fuel facilities because of the Iarge volumes generated and their

: potentlaily toxic characteristics: The Resource Conservation and Recovery Act does
not allow hazardous wastes to be.stored or disposed of at certain types of locations

these facilities are more expensive because the operator’must transport the waste
products off site to a safe disposal location (Calzonetti 1979).
Federal permits are also required'in response to protection of W}'dllfQ and hlStol’l-

{floodplains, wetlands, close to residerices). Thus, many prime waterway locations for

cally slgnmcant cultural landmarks: The Endangered Species Conservation Actof 1969

and the Endangered Species Act of 1973 provided federal protection to.threatened
plants and animals and their habitats. The recent experience with the delay of the

Tellico Dam project in Tennessee because it threatened the snail darter, an en-

dangered species; demonstrates the potential of_this Ieglslanon -The protection of
cultural and historical places comes under the auspices of the Historic Preservation Act

of 1966. This is designed to mitigate or eliminate impacts of prolects on cultural

propemes that are or may be placed in the Natlonal Register of Hlstonc Places
\\
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o The federal role in smng decisions has also been Ieg:tlmlzed by a series of
Executive Orders that have caused federal departments to reevaluate federal loans
and grants to projects that affect floodways, wetlands, or prime agricultural lands.

The State Role

A'I states regulate electnc powerplants and have control over synthenc fuel facility

smng decisions: The state regtulatorv control over electric; power inciudes setting the
retail rates for electricity; intrastate power transmission, and intrastate pcwer poolmg
arrangements, A “certificate of convenience and necessity” or some equivalent is

issued by the state Pablic Ctility Commission demonstrating that the state accepis the
utility's demand forecasts and the effects that the construction of an additional facﬂlty

will have on the retail rate structure, _
Procedures for permitting new facilities became more complicated as a result of

environmental legisiation passed in the sixtics and seventies. implementation and
enforcement of this legisiatior was spread throughotit marny state agencies culminating

in @ decentralized and overlapping permitting process: Develppers found this process

confusing; time-consuming; and redundant; the states found it to be costly. Winter and
Conner {1978) found that 21 state agencies were typically concerned in_these
situations. Thirteen West Virginia state permits are reqmred for the coal liquefactior

facility in Morgantown a project which was not subject to Public Utility Commission

jurisdiction (Table 8). Partly in response to the intractability of this process, states
—-—began to pass laws to streamline the energy facility siting process, largely by coordinat-

ing primary siting authority through one state agency- In 1872; only five states had

fegislation of this type; but by 1977 specific siting legislatiun existed in 28 states, and an

TABEE 1¢  STATE POWER PLANT SITING LEGISLATION_ _
STATES HAVING MINIMAL POWER PLANT SITING LEGISLATION

Alabama M|ch|gan South Dakota

Alaska Mississippi Tennessee

Colorads Missouri Texas

Delaware North Carolina Utah

Hawaii Oklahoma - Virginia

-Indiana Perinsylvania  West Virginia

Louisana Rhode Island - =

STAT!:S HAVING MODERATE POWER PLANT SITING LEGISLATION

Arkansas . Kansas New Jersey

.Georgia t Kentucky | - New Mexico .
- ldaho Maine North Dakota

lllinois - Nebraska S6ulh Cardlina

lowa Nevada Vermont

SIAIESHAVING EXTENSIVE POWER PLANT SITING LEGISLATION

Arizona Mascachusetts Chio

California Oregon____

Connecticut Washington

Florida New Hampshire wisconsin ‘

Maryland New York Wyoming

Source: Winter and Ccriner 1978:28.
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addmonal 13 states had proposed such Ieglslatron (Southern interstate Nuclear Board

1976; Eckert 1977). Table 10 indicates those states with minimal; moderate; or exten-

sive power plant sitinr legislation.
Some state siti- ; faws extend beyond the objectrve of coordlnarted permmmg to

usmg the;f laws as a tool for energy location planning: Many western states were

aware thaf rapid enorgy development could conflict.seriously with existing economic
interests,/non-energy natural resources (water), public welfare, and state heritage.

Some of these laws were passed in conjunction with state severance taxes that aimed
tom g
is an example of legislation desrgned to protect fragrle areas from energy impacts,,a
step toward state energy land use planning (Table 11).

Most states with siting laws have a single administrative body which acts as the
lead agenc for local, state, and often federal oversight of an energy project (Arkansas,
New Jersey, and Wisconsin are notable exceplions). Its decision to issue @ “Certificate

of COnveannce and Necessity" ot reject an application is usually final, preempting
regronal or municipal challenges. The only recourse for the developer is state judicial
review if appropriate statites governing the state’s site overview procedures were not

followed, resalting in a denial of the developer 5 right to due process: The courts are not
allowed to rule on substantive findings of the state's siting body. On the other hand, the
state agencies may use the courts to eénforce compliance with the conditions of the

TABLE 11 NORTH DAKOTA EXCLUSION AND AVOIDANCE AREAS
EXCLUSION AREAS:
ta) Designated or registered: national parks; national historic sites and landmarks; national

historic districts: national monuments; national wilderness areas; national wildlife areas;

national wild, scenic, or recreational rivers; national wildlife refuges; and national grasslands.

(b) Designated or regrsteréd state parks; state forests; state forest management lands; state

historic sites; state monuments; state historical markers; state archaeological sites; state

" grasslands; state wild; scenic; or recreational rivers; state game refuges; state game man-
~_ agement areas:; and state nature preserves.
(c) County parks and recreational areas; municipal parks; parks owned or administered by other
. governmental subdivisions: hardwood draws; and enrolled woodlands:
(d) Areas critical to the lifestages of threatened or endangered animal or plant species.
{e) Areas where animal or plant species that are unigue or rare to this state would be |rreversubly
__ damaged. L
(h Prime farm land and arigoe tarm land; as defined by the Land Inventory and_Monitoring
~ Division of the Soil Conservation Service, United States Department of Agriculture.
(g) Irrigated land:
AVOIDANCE AREAS:
(a) Areas of historical, scenic; recreational; archaeological, or paleontological significance
which are not designated as exclusion areas.
(b) Areas where surface drainage patterns and groundwater fiow patterns will be adversely’
affected.
{c) Within the city iimits of a city or the boundaries of a military installation.

{d) Areas within known flooaplains as defined by the geographical boundaries of the 100 year

~ fiood.

(e) Areas that are geologrcally unstable.

{h -Woodlands and wetlands. o

Source: North Dakota Energy Conversion and Transmission Facility Siting Act, North Dakota
Century Code, Chapt. 49-22-10 (1978).
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- not permit a development that contradicts local plans and ordinzances:
[

permit during constructlon and operation ofthe facnhty States often allow citizen suits to
ensiire this compliance. -

State sitinglaws gener. iy provide the means for a greater exchange of Informatlon
with the public than is typically the case in states without siting laws.. Tha EIS review

procedure provides for public hearings in all states: States with siting laws typically

have strict putlic hearlng schedules: These public hearings have several formats, but

contents tyﬁ'ncally cover interveners' perceplions, reservations, or technical findings
related to the proposed facility’s impacts.

State siting boards also require that the developer submit more detanled and
comprehensive information concerning the proposed enérgy facility than Is normally

required by state utility commissions. Energy demand forecasts are carefully -

scrutinized by some state siting boards to ensure that new facilities are for the public
gOOd Public Utiity Commissions generalily require information on the location, typs,

size, and related infrastructure of a proposed facility. many smng boards requite

specific information on the sources of water and fuel and a statement describing

potential environmental and socioeconomic impacts resulting from the facility. Over
haif of the states with siting 1aws réquiiré this informatich for several possible sites. In

California the developer must select a primary site and two feasivle alternatives which

are presented and evalualed by the State Energy Commission.

[

. Hﬁﬁiéiﬁéi and County Oversight

_ Municipalities can affect the Iocahon of energy facilities through local zoning

ordmances building codes, health and sanitation standards; and taxation policies.

Taxes collected by a local community are a form of f compensation for the undesirable
impactg generated by a coal conversion_facility. Through zomng mechanisms; the

community has athority to determine the location cf energy facilities within its jurisdic-

]
tiori. Smaller commoanities or rural areas; where new facilities are often proposed, are in
real|tyjunable to exert much influence over proposed large-scale development | because

of a lack of technical expertise, political power, or commitment. Even more frustrating

from he standpeint of a municipality is when alarge facility is constructed nearby but

ootsifle its jurisdiction. on county property. The municipality is Subjected to many

unddsirable impacts of the facility, but the revenues are collected by the county and

may] be distributed for other purposes: Municipalities and county. government may

influence certain aspects of the development; but are not itifluential in making the big
dec|sions on whether to proceed with deveiopment plans. ‘Local government is most

effdctivé when thie cournty arid city act in coordination; preventing the developer from

playing one jurisdiction against the other. Several states (California, Florida, Idaho,

Nebraska, Oregon, and Virginia) require municipgl and/or county pomprehensme land
usé plans. Of these states, several require implementation; including the promuigation

of prdinances, gstablishment of planning commissions; and appropriate enforcement

measures. In these states, siting laws normally take into account the local plan and will
o~ o t

Licensing Delays

Many industry representahves maintain that smng delays are a major element of

. the nation's energy problem: The plethora of permits; authorizations, and public hear-

ings are identified as a leading cause of delay. Conflicts among competing interests

also are instrumental in causing delay. The Kaiparowits case highlighted this utility

A 3 R .
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viewpoint. Vanous farlorq are responsuble for causing siting delay, not ali of whlch are

related to red tape or conflicts. Matenais delivery problems, for instance, haye been
shown to be a much more important cause of slowing construction schedulgs than is

usually recogrized. In addition, slower growth rates reduce some of the Urgency to

bring a facility on- stream in a given year. It shouid be remembered; however, that
modern facilities facing long lead times are much larger than predecessor facilities that

were approved and completed in a miuch shorter period of time: An elg‘lt year lead time

for a 3,000 megawalt facility may be more reasonable than a four-year fead time on an

800 megawatt facility.
The U.S. Department of Energy (1979) mamtams records from pro;ected power

piant projects thatlist the causes of delay cited by the developer (Tabi 13). In the case

ot coal-fired power plants; it is obvious that problems associated with prolonged

permitting procedures and legal challénges are overstated. "Natural disasters,” a .

h includes such as ponstructlon accidents, and financial and
economic problemsfaced by the utility; account for defay in over two-tnirds of the cases.
Financial and economic problems include faillres to have rate increases passed, or

general economic conditions that reduce electrical demand: Although a delay category

broad term which includes event: oy

was provided by the Department of Energy to cite load forecasting errors; no utility

problems and Iegal c%allenges are a much more important source of delay for noclear

. rezognized this as a source of power project delay. By contrast, permitiing procedure

power plant projects. Again, nataral disasters and financial or economic problems are

also cited as impcrtant factors slowing nuclear proi:cts.
Since licensing procedures and hearings provide access for publl., iriterest groups

to beccme involved in the siting process, siting procedures have been attzcked as an

avenue for interveners to cause delay. The utility view is summarized by Ward

1 (1979:61):

The wpshot of this system which encourages public-participation but
then only ailows him the tactic of delay is, not surprisingly, interminable

delay Th° mrervener ulrlmarely Ioses h/s case bursucceeds in s:gmh

uncommon.

’ Federal and state Iemslallon have provided avenues for increased pubhc participa-

-~

tion that were formerly available only. through the use of common law. Common law, -

with its restrictive rule of standing, did produce notable citizen victories, but called for a

.

TABLE 12  CAUSES OF POWER.PLANT DELAY

REASONS CITED PERCE] S
COAL-F.RED - NUGLE?-‘;FL

Natural Disaster 45.6 23.1
Financiai or Economic Problems 246 16:1
F’rmonged Procedures o Obtain Necessary Certificates from >

Government Agénrcies 12:2 25.2
tegal Challenges 6.1 14.7
Equipment Problermis or Late Dellvery of Equipment 4.4 4.9
Rescheduling of Associated Facility; e.g.. Transmission Lines 35 . 1.4
Labor Problems 18 ° 35
Changes in Reguidtory Réquurement 09 7.0
Strikes _ _ _ . 09 - 472

Soiirce: U.S. Department of Eriergy, Energy Information Adgir{rjiraiién 1979: Table 3
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sophlstlcated organlzahon W|th the R'n"o'wiéd'g'é §RI||§ and ti'r'n'e to panici'pate |n ii!n"gih’y
hearings to attack and defeat utility projects. Standing refers to the right of an ‘individual

to use the courts: Generally, the rule of standing requires that only individuals who are
able to prove that an action will damage his property or proprietary interests may take
his case to the courts {O'Riordan 1976: 27 1-282). Class action suits, in which a group of

individuals sharing a common interest may enjoy legal standing; have been used by
many groups to chalienge power projects. A collection of conservationist groups and
individuals, known as the Sceriic Hudson Preservation Conference, was granted-class

standing since the group (numberlng 18, 000) shared a common interest in protecting

" the Hudson River Valley from a hydroelectric-pumped storage project (Caldwell,

Hayes, and MacWhirter 1976:218-227). This group was able to force the Federal

Power Commission to modify the plans of the developer {Consolidated Edison of New -

York) and to consider environmental factors in its decision.
_ . The permitting process is substantially lengthened by legal proceednngs Consﬁqh;
dated Edison began planning the Storm King Mountain hydroelectric plant in 1960 and

envisioned that the facility would be in operation by 1968 (Caldweli; Hayes; and

MacWhirter 1976:219-220). It was not until 1973 that the Scenic Hudson Preservation

of Environmental Conservation:

Conference lost its court battle against the New York Commissioner of the Department

Lack of Coordination

Common to the facility siting process is the overall lack of coordinated and
comprehensive energy planning. Although state siting agencies a:d regional planning
commissions are beginning to coordinate energy decisions, it is still trae that new

energy's place is being decided on a case-by-case basis; with little discussion of

regional or nagenal implications. The cumulative result of individual siting and permit-
ting decisions {many made by single-purpose agericies) may lock the nation into a

pattern of energy supply that will persust for many decedes. Impiications of shifting a
large portion of energy supply to new coal facilities may be profound and unanticipated.
Although efforts have been made at both federal and state levels to streamline the

SIiing process and reduce the overlaps and inconsistencies in facullty permitting proce-

dures; the process is still complicated. Overall; policy is made more on the basis of state

and Iocal m'te'resis than on regnonal or natlonal 1eedrs _State and Iocal _agencies

at the muitistate level. While state siting commissions and environmental impact
statements do consider the broader implications of a new fazility, they generally focus

on the impacts of the new facility on the surroundlng area and do not evaluate regiona!

or national snina strategies. State siting Commissions give little attention to implications
of facilities for interstate power systems. A nctable exception i the Moritana Major

Facility Siting Act that lists the relationship of energy facilities to the regional grid
distribation system as one criterion for siting. Because major electrical production
facilities are tied together in a regional power pool siting new facilities affects the

réliability and efficiency of the entire system

q,
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o

When any new energy facility is proposéd, disputes often arise over why it is
needed. One reason that energy facility siting hearings are so acrimonious is that they

become a forum for discussing energy policy; not the appropriateness of a particular

response to an energy problem. A proposal to site a new power plant or other facility is
challenged by those who favor energy conservation over energy supply solutions,

those who advocate using other energy supply alternatives; those who would rather

have the facility sited elsewhere, and those who are opposed to the technology. The
discussion resulting from an energy proposal often becomes very broad because most

states {ani. even the nation) lack a detailed energy plan that calls for an appropriate mix

of energy sapply and conservation alternatives. Susskind and Cassella (1980:17)
found that this was a significant reason that siting discussions become so embroiled in

larger policy issues:

Without such_a policy that enumerates production and conservation
objectives, disagreemerits over the desirability of afternative energy
sources or the relative desirability of alternative technologies will be

played out every-time a new prO/ect is proposed.

' Th|s contnb- tés to the Iength of hcensung procedurés and the difficdities encountered irr:

resolving conflxcts over specific energy projects. Dlsputes arise when different interests

. disagree on demand growth rates and the need to increase system capacity. One

duidebook for citizen activism against power projects (Morgan and Jerabek 1974: 75-

76) recommiends that interest groups challenge atility projects on severai counts to

dispute the need to construct new energy facilities. The guidebook points out that
enpliance saturation can offset previously high energy demand growth rates and that

utility policy can significantly affect demand:

Some siting conflicts arise when coal conver5|on facilities are proposed that many.:
people. do not_believe will serve an important need ‘Many groups and individuals

maintain that these facilities are pushed by institations or authorities without a clear
justification of their usefulness: Siting disputes often become entangled in the larger
ideological controversies of "growth vs. no-growth” and “technbcentrism vs. ecocen-

trism,” making concensus on aﬁgg@fcuflgrfpro;ect difficult.

~_The distinction between centralized and decentralized energy developrnent
strategies lies at the heart of many siting confllcts. In his classm 1976 article, Lovins

I\D‘
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clarifies this distinction:

The first path .. rolies on mp/d exparsion of centrallzed hlgh
techno/ocues to increase supplies of energy especially in the form of
S a prompt and sérious commit-
ment to efficient use of energy, rapid development of renewable energy
sources malched in scale and in energy quality to end-use needs, and
special transitional fossil-fuel technologies . . . (Lovins 1976:65).

Figure 4 illustrates some of the decentralized and centralized energy. alterhattveé ttiat
can help to meet the goal of increasing the nation's energy supplies. Centralized

systems inclode the familiar naclear and coal facilities that s pply energy to a regional
or national distributional network (electrical transmission grld or gas pipeline network).
Some centralized facilities can be based on renewable or continuous energy. The U.S.

Department of Energy’s 10 MWe “Tower of Power"” solar thermzl generating plant near
Barstow; California; is an example of centralized energy facility based on a fiow
resource. Decentralized alternatives include residential systems {solar heating), com-
munity systems (district heating), and industrial systems (co-generation). Small, decen-
tralized facilities - may be based on non-renewable; renewable; or continuous re-

sources. Commoner {1979:60) discusses a co-generator unit developed by Fiat known

as TOTEM which converts 66 percent of the fuel's energy {gasoline, methane, or

alcohol) into heat and 26 percent into electricity: Only 8 percent of the unit's energy is
wasted (compared to over 60 percent in a large power plant).

Decentralized Energy

Decentralized energy systems are popularly known as “soft"” technologles aterm
introduced by Lovins {1976), or “appropriate technologies” as discussed by
Schumacher (1973). in that the energy provided is matched to serve a particular local

energy need. Love (1977:78) defines appropriate technology as “locally produced;
labor-intensive to operate, decentralizing, repairable, fueled by renewable energy,
ecologically sound, and_community building.” A goal of these systems is to reduce
waste as much as possible. By definition, these systems are not designed to serve a
wider market; aithough energy produced from them could be accepted into a regional

power grid. It could be argued that where local energy demand is extremely high, such

as Urbarized areds, the appropriate energy techriology is centralized power (such as

nuclear or coal f|red power plants) However advocates of the soft energy path would’

consesvation, co- generatlon andrdlstrlct heatlng

l:)ecentranzed encrgy systems; while not totally appropriate for urban areas; may
be extremely valuable in rural areas. A commrtment to low-head hydruelectric, solar,
biomass, or wind energy may help to make rural areas almost totally energy self-

supporting for heating and electrncnty Heducmg the reliance on centralized energy
would keep money in the area instead of sendmg it to power companies. As the cost of

energy increases, such transfers of wealth from rural areas may become increasingly

significant. This concern has been raised by Messing et al. (1979:40):

T?vere rs a !ear rharan aﬂ efecmc rura/ Amenca w:ﬂ be avery expenswe

nalities are mcluded' part/cularly glven mﬂanon nsmg construction
costs, and rising energy costs . . . Large ceniralized Systems, with

G.;')
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FIGURE 4 CENTRALIZED AND DECENTRALIZED
ENERGY ALTERNATIVES

larger infrastructiire costs and commitments (transmission and distribu-

tion) needed to service rural areas, may make rural consumers "high-

cost dependents™ and, perhiaps, most vuinerable to higher rates during
fhormai periods of service and most vuinerable to cutbacks in times of
shortages.

The extent to which decentralized energy can help to maintain the economic strength of

rural areas needs further investigation. L - -
Deceniralized facilities do not generate thie siting problems associated with large

centralized facilities. Since these facilities are much smallc:, the lead time for construct-
ing and having a facility operating is much shorter. Many federal and state laws exempt
small facilities from the need to secure permits and authorizations. Thus, decentralized

facilities can be deployed very quickly if the necessary inducements exist to spur
individuals to adopt these systems. The National Research Council (1979:347) envi-
sions this occurring with decentralized solar systems if the government takes strong
measures to increase_their attractiveness.

~ Another reason the siting of these facilities is not a problem is that most systems

are relatively benign. in some cases; this is a function of the smaller scale of the facility,

such as a windmill, that only affects a fow people in @ mildly disagreezble manner
g, biat . Viiy <4 wor

(interfererice with TV reception): In some solar space heating and hot water systems
the only undesirable attribute of the system is the problem of disposal of transfer fluids
(Weeter and Carson, 1979). On the other hand, some communities are beginning to

experierice serious air pollution problems as many residents adopt wood and coal
stoves lo fight rising heating bills. Decentralized technologies based on non-renewable
and renewable resources may not be viewed as favorably as those using continuous
energy forms. ' ° , L - .

A third reason why decentralized systems do not face the siting problems of
“centralized facilities is that they are constriicted to serve logalinhabitants and.provide
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FIGURE 5 _LOCATION.OF ANNOUNCED COAL CONVERSION
FACILITIES {Benson and Doyle 1978; Rich 1978)

some measure of local orindividual self-sufficiency. Success has been noted in several
gi}igs;gs;ipg;jiﬁ7tiativeft§ Vs'p]\’/'e ldgal energy prgplems through conservation measures
and decentralized energy forms (Brunner 1986): :

Decentralized technologies are less amenable than centralized technologies to
state or national energy planning. ,qujrggplahhe'rs” can make a few decisions on large

facilities to increase energy supply by several thousand megawatts; whereas if they
lig decentralized technologies, an equivalent energy contribution could require
millions of individual decisions. The federal government must disaggregate national

energy goals to local areas and rely upon a system of incentives to motivate individuals
and communities to adopt decentralized systems (Brunner 1980:85).
Centralized Energy

Centralized energy facilities provide power to a national or regional energy distribu-
tion system. While it would be impgssible to map the focation of future deceniraiized
energy technologies, a map of some accuracy can be drafted to illustrate the location of

centralized facilities due to come on-line in the future (Figure 5). Many announced
facilities will probably not be constructed; they are on the long-term planning horizon of
utilities and other energy companies. e
~ Essenti new energy facllities are ordered for three reasons: (a) to replace
obsolete facilities; (b) to expand system capacity; and (c} to substitute new supply
systems as other energy supplies are depleted. Centralized facilities may be ordered by

1€ iliti ivate en sorporations, government entities, or agroup of different :

become obsolete, the motivation for ordering new facilities is usually to increase system

———— 4,:)' I oD
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capacity or to switch to an alternatgve bonlerfuel Large modern power plants dwarf the

capacity of predecessor plants so the replacement of obsolete facilities is usually only a

contributing factor in siting questions.
The largest coal-fired power plantin 1955 had a generatlng capacnty of 300 MWe;

one-tenth of the capacity of recently annoanced 3; 000 MWe facilities (Ford 1980:25).

Flgure 8 illustrates the trend toward larger facilities through time. An increasing propor-
tion of our electncal generating capacity is represénted by recent construction (Table

13). Forty- §eVen percent of existing capacity has been added since 1970. Projected

coal-fired capacity will add 154 gigawatts to the existing 217 gigawatts, an increase of
over 40 percent. The size of units was able to increase in response to design and

engineering modifications developed after 1930, but power plant units have apparently

reached optimal sizes in the 500-600 MWe range; and the construction of larger units is

not anticipated. However, modern facility_sites may have capacity exceeding 3000
MWe by having multiple generating units. Thus, the outcome of a few siting decisions

could be important in determining how a region receives its principal electricity supply

and what regions are the principal energy suppliers.
The decision made by an electrical utility to expand capacnty is based ‘upon

forecasts for demand and the ability of the system to provide reliable service at a
reasonable ccat(Maher 1977:190-191). Itis important for an electrical utility to maintain

reliable electrical service to its customers. Understanding a utility's motives for wishing
{o site a new electrical generating facility requires some knowledge of reserve margins

and mixes of base-load and peak-load facilities: Sltlng disputes are often complicated

discussions of base-load or peak-ioad facilities, power sales or _purchases, and appro-
priate reserve capacity levels. This complexity stems from the fact that electricity

cannot readily. be stored but must be produced in sufficient quanmles to meet current

600
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FIGURE 6  MEDIAN. CAPACI[YWOF QQAL FIRED

POWER | PLANT UNITS {U.S: Department of Energy ergy
Information Admlnlstrahon 1979) o
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TABLE 13 _ U.S. COAL-FIRED ELECTRICAL
" GENERATING CAPACITY

o CAPACITY OF L
. CONSTRUCTION FACILITIES® PERCENT
PERIOD (MWe) OF TOTAL
Before 1930 460 0.198 °
1930-1934 . 200_ 0.192
1935-1939 566.8 1.26
1940-1944 2,068.9 0.96
1945-1949 3,752.1 © 173
1950-1954 . 19,675.0 .9.08
1955-1959 26,2356 12:27
11960-1964 22,557.1 10.49
1965-1969 39,7208 18.13
19701974 62.273.7 28.74
1975-1979 39,145.2 18.07
216,655.1 100

*Facilities available for operation in 1579
Source: U.S. Department of Energy, Energy information Administra- -
tion 1979.

demand Slnce electrlcrty demand vanes seasonally and daily there are t|mes at whic)

a utility must be prepared to provide Iarge quantities of electricity while at other times
demand in the service area may be very low. ,

In respons~ to this fluctuating demand, most electrrc uti s own “base load"” and
"peak load” generating plants: Base load facilities are desrgned to operate at close to

maximum capacity almost continuously to provide basic electrical service to a utility's
customers. When demand falls below base load output, electricity may be sold to

adjacent utilities. Facilities with high fixed costs and low ‘operating costs are often used-

as base-load facilities: As a rule, nuclear power pIants are base load facilities.

_ .When heavy demand is placed on a system, such as on a hot summer afternoon
when air conditioners are operating, a utility will use additional facilities to provide extra

generating capacity or porchase electricity from other utilities. Facilities that can be™

brought into service on short notice to meet high demand requirements are known as
peak load units (Carlson, Freedman, and Scott 1979:11). Oil burning units, expensive
to operate bat easy to bring on-line; are often employed for peak- -1 situations: To
_meet peak-load demand, a u ‘may operate a pumped storage fa
- plant with lower operating costs will pump water into an elevated impoundment at times

of slacl demand. Turbines generate electricity during times of peak power demands:

Because a utility often experiences operating problems in its system or routine

maintenance may close a’plant, utilities must have a reserve margin, sgftnatfeﬂvenlj

ities own “base Ioad and

y. A base load .

some facmtnes are down, the system as a whole can stttl satisfy peak demand, It |s ’

reserve margln gurdellnes followed in dlfferent regsons ofthe country Utilities in a better

geographlcal position to purchase power from other ut|I|t|es need not have such a high
reserve margin as those that are connected to only one or two systems. The practice of

2 ‘shifting electricity from one regon to others through different utllity systems to satlsfy‘

‘demand is known as "wheelmg This practice provides for more rellablhty in the
national electrical supply system o

~1
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~ To coordinate éiééiiié utllity companies vi'n order to improve éystéih reliability, the

‘ tuonal Electnc Rellablllty Councnl The 1965 Northeast blar‘koutwas the lmpetus fOHhIS -

arrangement: Nine regional electric rellablhty councils were formed (Flgure 7. page 38)

-which coordinate utility planning and data collection activities.

Utilities have facilitated electricity shifts by forming power ppols to coordinate

systém planning, constiuction programs, and the buying and selling of electricity:

Power pools operating at a muitistate scale plan outside the scrutiny of state and local
government agencies. The degree to which these institutional arrangements may limit
public access tu utility decision making has been identified as a serious concern by

Messing; Freisema; and Morell (1979:53):

Unless new institutional mechanisms are created to coordinate these
planning functions, it would appear that local governments will remain

unable to respond to planning options considered by regional ur/Il!y'
planners and that an increasing amount of utility planning will be con-
ducred rhrough reg/onal power pools or. orher lnrersrare coordlnarlng

governments.

Since centralized power is the cornerstone of utility development plans; important

' planning decisions in favor of large facilities and interstate transmission networks are

being made without citizen input. This fact cZatributes to the distrust between different
intgregsts in siting hi:arings:

Although most Amerlcans agree that new energy supply faguhtles need to be

constructed, opinion differs widely on whéther the emphasns should be on a decen-

tralized or centralized approach. Part of the difficuity in reaching agreement on particu-

lar coal conversion siting decisions stems from the deep commitment of many individu-
als to decentralized power. Planning decisions for large facilities are often made at

levels beyondthe reach of private citizens; local officials; and; sometimes; state agencies;
contr:butmg ‘to suspicions_about centralized energy systems. However, it i1s clear
that large coal conversion facilities will be constructed in the future. The next chapter

_provides more detail on the motives behind the siting decisions of principal coal
conversion facility developers. -

¥y
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Geographers and Eeglonal economisis have long been mterested in problems

facmtles dlffereni than that for selectmg sntes for mdustnal facuhtnes" Can the estab-
lished analyncal procedures used for industrial siting be used successfully for the siting
of energy facilites? The goals and nature of decision-makers are important factors
influencing both industrial and energy facility siting. The motives of energy developers,
particularly energy utilities, are quite different from those upon which many industrial

location models are based. In recent years, the value of location models for contempor-
ary'decision-making has been questioned along these lines. Thomas {1980:9-10};
arguing that location theory does not accurately depict the motives of a modern

-organization; asserts that “classical location theory and its neoclassical economic
foundations provide an inadequate framework for seeking coherent explanations for

thie industrial decisions of the firm.” Many assumptions of classical location theory

relating to the mntives of decision-makers are even less able to provide adequate
explanations for the location decisions of the organizations siting energy facilities. This
means-that-industrial location - models-must be used with-extreme-caution-when-the—
topic concerns the siting of many different types of energy facilities. Given these
,caveats. industrial_location models do serve an important purpose in energy facility
siting. Variations of the Weber model, in particular, are' used by many energy planners
to help identify potential energy sités. In this chapter we indicate. the conditions that

g

mast reallstlcaily be included inenergy / facility siting models: The next chapter provides
a more detailed discussion of common siting approaches and alternative methods.

Locstion Theory and the Behavior of Large Organizations

cost” approach and the "Iocatlonal mterdependence" approach (Smlth 1971) The

least-cost approach; founded by Weber (1929), evaluated alternative industrial loca-
tions with respect to the aggregate cost of supplying the facility with its requisite inputs.
As sucH, transportation costs were a prominent, and .often predominant, factor in

industrial location decisions. Markets were generally assumed to be punctiform; and
littte recognition was given to the nature of buyers or aéﬁiéhd elasticities. In contrast,
. - P
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. Understand locational choice (Thwaites 1978):

30 The Decision Environiient

thelocatlonal -interdependence school with uts tradmon from Hotelhng (1929) shunned

comparative cost analysis approaches in favor of an investigation of how spatlal

~ gompetition Tay affect the configaration of sellers to buyers. ,
While there was some overlap in the two schools from the beginning, itis generally

ackriowledged that they were finally incorporated into an overall industrial location

theory by Greenhut (1951- -1952): These approaches have subsequently been refined

and elaborated. The variable cost model. graphically described by Smith {1971),
mcorporated cost. demand, and dynamic conditions irto a comprehensive framework:

» Many researchers have attacked industrial location models on various fronts.

Richardson (1969) disputed the assertion that profit maximization is the ultimate
iocational goal. This goal, as used in the variable cost model, leads to the choice of site

which maximizes total revenues minus total costs. Richardson saggests that decisions

within large corporations are based less on profit motives than on growth or "satisfying”
behavior. Such conclusions have also been expréssed in poputlar literature (Galbraith

1967; Scott and Hart 1979). Richardson notes that since the goal of a corporation may

not be to maximize profits, the chances of constructing an operational model which

incor porates their motives is severely limited. Richardson has been joined by numerous
others calling for more detaited analysis of the motives of individuals within the firm to

t
Organizations Siting Coal Conversion Facilities

A number of different types of organizations are mvolved in smng coal conversion

facnhtles Except for privately-owned energy corporations (essenhally integrated oil

< corporations) these organizations are either heavily regulated public or private utifities

or government entities. The privately-owned energy corporation has the. strongest
resembier.ce to the "entrepreneur” considered in classical location theory bat is only

active in limited roles in a few synthetic fuel projects: Although these corporations own

. vast coal reserves; their achvnty in coal conversion facility siting is usually in concert with
federal government agencies, ummes or joint ventures with other corporations. Most

coal conversion facility siting decisions involve power plants the investor-owned utifity

_is the major actor in this realm. :
Privately-owned electric utilities generated over three tLuartiere of the nation's

electricity in 1979 (Table 14). These corporations control almost 80 percent of the
nation's generating capacity, and had total revenues of over $727Q||hon in 1979 (U.S,
Department of Energy: Energy Information Administration 1980a: :23). Privately- -owned

utilities operate 645 steam-electric plants with an installed capacity of 353 gigawatts. -

TABLE 14 ELECTRIC UTILITY GENERATION IMN THE U.S.” (Percent of Total)
I = ,W, DISTRICTS PRIVATELY
_YEAR COOPERATIVES FEDERAL & STATE PROJECTS MUNICIPAL __ OWNEDP— -
1970 15 12.1 43 47 77.4
1975 19 115 © a8 . a3 775
1979 2.4 105 5.1 39 - —781+—

aexclusive of energy used for pumped Storage.
bDoes riot include industrial plant net generanon
Source: U.S. Department of Energy Energy Information Adriiriistration 1980a:15 1980a:15.
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Federally owned systems account for shghtly more than ten percent of the electric-

ity generated:in. the. United States _These _systems include the Ternessee Valley

Assocnatlon (HEA) TVA, a government- owned corporatlon rs thelargest power system

in the nation and provides electricity to about 2:5 million customers in seven states: TVA
sells most of its power wholesale to local municipal and cooperative electric systems

{Roberts and Bluhm 1981: 63-118). BPA markets power generated at federal facilities

in the Pacific Northwest. AIthough it operates the nation’s largest power supply net-
work; it is not a major generator of electricity. The more than 1000 Rural Electric
Cooperatives throughout the country own 40 percent of the nation’s electric transmis-
sion lines. These organizations, originally formied to funnel federal funds intorural areas

for electrification; play an importantrole in financing electrical power systems. Although
they are not major generators of electricity; they are involved in major joint power
projects with utilities since they are eligible for mexpenswe federal loans (Messing,

Frresema and Morell 1979:28):
The Decision Environment

Power pIant s|t|ng by these organlzatrons is not based on free market prlncrptes a
fundamental tenet of classical location theory, but is carried outin a monopollstto —or

oligopoilistic in the case of non-utility energy firms — framework, The effect of monopoly
and oligopoly operational environments is important and contrasts with the behavior of
tha firm as presented in classical industrial location theory Energy utilities operate in a

legal environment based upon their “mandate to serve” an area with a reiiable energy

supply A partlcular utrhty vs granted monopoly terrrtory and a stété’détcr...meu rate

competltton with state control over rates and retumns dtstlngmshes utrhtles from true
monopolies {Maher 1977:185). If a utility is unabie to provide reliable service at a
reasonable cost, competitive suppliers can be given access to its territory. Under this

arrangement, utility executives are sensitive 10 the rellablhty of the energy supply

system; even beyond profit maximization. Maher (1977:190-191); in a survey of mid-
western electric_utility executives, found that 'system reliability goals equaled or ex-
ceeded goals relating to the provision of service at a reasonable rate to the customer,

and far exceeded their concern for covering costs or making an attractive return on

investment. This does not imply that utilities_are totally uninterested in holding costs
down. As noted by Roberts and Bluhm (1981:52), state rate-making commissions have

been under pressure io limit rate increases. Without sufficient rate increases; utilities
may face problems_securing their guaranteed returns on investments. This is one
reason why many utilities are reluctant to equip power plants with expensive scrubbing

anits: There are some important tmphcatrons of this monopoilistic. arrangement and ot
corporate goals for the siting of energy facilities.

iinifo”rm Delivered Price

) An lm‘)ortant dlstrnctron between energy | facrhttes and |ndustr1al factlmes is the

nature of demand. Most industrial operations produce marketable goods which are sold

"according to a demand function that reflects demand elasticities. Firms using f.0.b.

pricing mechanisms allow the good's price to reflect the transport cost of supplying a
particular custor mier, The product of a utility's energy facility is sold, by Iaw at the same
price rrrespectlve of location within a deflned service area. P

<
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Naturally; the cost of generating electricity varies considerably throughout the

country resulting in a wide range of electricity prices: National variation in electricity bills
for largé industrial customers has attracted energy intensive industries, such as

aluminum smelting; to the Pacific Northwest because of its inexpensive slectricity
prices. S S :

~ On the other hand. the cost of electricity does not vary within the service area of a.
particular utility. While inexpensive electricity may be an important regional factor in
industrial site_selection; it is not so important .. site determinant within a region. A new

~egnergy facilify does not necessarily attract ‘encigy intensive industries. Customers

distant from the power generating facility pay the same price as those adjacent tothe
fagility: The cost of providing service is-cértainly related to distance, making location

reiative to load centers an important consideration in the choice of energy site. If system'
veliability is the major objective and moncpoly conditions exist within a cost-plus pricing

system, itmakes little sense to expend much effort to site facilities at profit-maximizing
locations. For the mostpart, Ipcationaldectsion-making should parallel that of industrial
facilities involved in an organized oligopoly which; according to Greenhut {1963:158).

- does rict promote an efficient distribution in space.”

’

Energyutilities do not operate in a competitive Situation. The regulatory environ-

ment defines the extent of the rfarket (although incursiors into it can be made by firms
supplying alternative fuels); which demands a relatively predictable quantity of energy.

. The overriding preoccupation with reliability, is manifested as a desire to cofitrol its

operational environment so the “mandate to serve” can be fulfiiied. To control its

operatiorial environment, a utility seeks to prepare for future contingencies by planning

or influencing demand growth rates in its market area, assuring reliable fuel supply

through long-term contracts, stockpiling fuels so that a particular facility can continue
operation despite fuel delivery problems, and intensive lobbying activities to under-

starid and influence the regulatory environment.
Capital Cost and Risk Minimization

?_arg"g coal conversion facilities are extremely capital-intensive. A large power

plant costs in excess of $1.2 billion, and utilities report problems in raising money of
such magnitude (Mitghell and Chatlgtz 1975). Gas utilities (currently changing their

fame to natural resource compahies) face aimostinsurmountable problems in generat-

ing sufficlent capital for synthetic gas-facilities that will supply only a fraction of the gas
provided by convéntional sources. Because of the remendous capital requirements of
energy facilities a particular proposal is sensitive to project delays, which rapidly

escalate the total costof the project. The cost of the Kaiparowits proposal was rising ata
rate of $1 million per A3y until the developers withdrew from the project. :

" Utilities and diversified energy corporations have responded to the problem of high
risk from large financial capital requirements. by pooling resources in. consortiom
activity enlisting the assistance of federal and state government, and evei arranging
financing with foreign governments. In 1975. American Natural Gas was the prime
tility developer of the coal gasification facility in North Dakota. Unable to secure
needed government loan guarantees; the utility pooled its resources with several other

utilities to construct the facility. Rural.Electric Cooperatives are often used by
privaiely-owried Utilities as a vehicle for secaring low-cost: Rural Electrification Ad-
ministrationcapital and as a way:to reduce financial risks in large power projects, Some

. 75 percent of Rural Electrification's loan guararitee commitments for 1975 financed

JdJ
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cooperative participation with the electric utlhty mdustry for new power plants (Messlng.
Friesema, and Morell 1979:41). o

__ Capital costs are spatially invarian}. They only reflectiocation to the degree that the
site will alter tha construction costs of a facility. A remote location, for example, will

require access roads, railroad spurs, and otier infrastructural investments, increasing
the total cost of building. Capital costs are incurred before the plant begrns ope€ration

" and is ganeratlng any revenue. Operational costs are more neatly incorporated in

least-cost industrial location models: These include the costs for coal deliveries, labor,

water; and any other costs that are incurred in the operation of the facility. induastrial
location models, such as the variable-cost model, evaiuate those tactors that vary in

costwith location: The cost of obtaining capital, for instance, does not vary with location.

_High capital costs are most crucial for a utrlrty tryrng to bring a new energy facility

- on- hne Fach month of delay and each additional year that the plant does not generate
revenue costs millions of dollars for most large projects. These costs become as

significant as the locationally varying operating costs. A least-cost siting model may

identify a site at which operation costs are low because of accesstbrllty to the load

center, tlie coal field, and transmission lines. These costs savtngs however, will notbe

realized until after the plant is on-line and genserating reveride, Seven or perhaps ten

years after the initial site survey was prepared: If the least-cost location incites interest
group opposition, or requires additional hearings or other delays; frnancrng charges

escalate: o
A “risk-reducing siting strategy would be one that chooses a facm.y site thct would

meet state and federal laws and regulations aind would not be likely to arouse citizen or _
environmieritalist opposition. This strategy would allow the facility to come on-line as

plannedwithout excessive delay; thereby keeping capital costs at their lowest. If sucha.

location incurs high operation costs; their expense will not be felt until far |nto the future,_
or may be balanced by capital ¢ cost  savings. In addition, since the utility operates on a*

cost- -plus basis; these costs can often be passed or to the consumer;

“

:j‘
Least-cost locatron models elaboratrons of the Weber model, are often employed

to indicate candidate locations for new facilities: These methods are used to identify

Least-Cost Siting Approaches

locations in_which the major factor or factors affecting the cost of operation are
minimized. Coal delivery and water availability are critical {antors in the total operational
costs of coal conversion facilities. Utility planners also seek Iocatlons that can be easily

connected to the etectncal transmlsslon network

decrded to build an addmonat coaI tlred power plant Thrs utrhty provides electricity to

.one large city of a million inhabitants, severai smaller centers, as well as a rural

popuiation. This electricity is generated at three power. plants and is occasuonallv
purchased from other producers during outages or to meet peaR demand For choosrng

shown in Figure 8B, are not spatially vakant In this srmplmed example; prommlty to
coal, water, and the ioad center are the crutial costs varying spatially. Computing the
cost of supplying prospective sites with these inputs provides a ‘‘cost surface” from

which thé final site will be selected: In this case; the atility chose a less than optimal site
becalise of othér conditions {availability of iand)» The utility had to iocate within its

“spatial margins to profttabrllty" Where totalrevenues equal,tot Icosts. Itlsdoubtfutthat

: _ S Od .
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tilities undertake comprenensive searches to identify the particular least-cost location
once they determine that their proposed site falls within the “spatial margins to profita-
bility.” This region; it must be stressed, is partly defined by the state cost-plus pricing
" stroctare. When the rate éthCth%brbves inadequate; the utility is forced again to seek
— I : '
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ratei rncreases from the state regulatory agency. ThIS view of utthtues raotives is not new

or surprising. Labys; Paik; and Leibenthal (1979:19) succunctly summarized the nature

. of utilities’ demands with respect lo coal:

They are not too concerned about minimizing cast. In fact, their behavior
reflects that managerient has prelerred tuels more convenient and less

expensive to handle than coal (such as gas and residual fuel) or simply
more glamorous (such as nuclear fuels).

Currently electric utilities requured by the Federal Power Plant and lndustrlal Fuels
Use Act of 1978 (P.t. 95-620) to switch from oil and gas to coal as boiler fuel are

meeting hostile receptions from utility commissi~ :s and citizen organizations who .

Challenge their-uquests for rate incieases {Shenon 1980) Rising costs and declining

earnings; combined with high interest rates and inflation levels, have limited the ability

of many utilites to undertake coal generator construction financing through soch
traditional rieans ds bank |[0ans and bond issues. Poor system planning and a belief

that previcusly high growth levels wouid last indefinitely led most of the nation's utilities

to |nvest heavnly |n Iarge centralized faculttles Demand shortfalls in recent years and

. electric utillty stocks declined 10.7 percent to the Iowest Ievel since the 1975 recession

(Shenon 1980:19).
Operational uncertainties can be reduced through site selectton in this regard

many utilities have an explicit policy of siting all new facilities within their market area, _

However, Figure 8indicates that the spatial margins to profitability could éxtend beyorid />
a utility's market area boundaries. If this is true; a utility may consider siting new power
plants outside its market area. “Outsiting” trends have been considered by Hillsman

and Alvic (1980) who found that:

" “outsited generat/no capac:ty has increased from roughty 10 per-

cent of the nation’s capacity in 1950 to roughly 23 percent in 1980, and

that it will probably increase to just under 30 percent in 1990.

A utility could argue that no locale m its service area would accept the andesirable
consequences of a new power plant, butit may be difficult to rationalize the siting of a
noxious facility in an area that will not receive any major energy benefit. Contro! of

mining operations and ownership of coal cars are strategies nsed by gtilities which
reduce uncertain'y concerning fuel supply and leave the utility free to choose between
“outsiting” and intramarket site. -

The regulatory environment governlng site selectlon can be a crrtlcal variable in

_further focusing the site decision. As an example, a location adjacent to available coal
" supplies could reduce total transport costs over the life of the facilitv by eliminating the

‘costs associated WIth rail or siurry plpellne to aload center site. States that have shown

are clearly unacceptable to utilities that must provuJe for thelr market Vdemand while

staying within cost levels dictated by their rate structures; providing a favorabie rate of
return to investors, and presenting a picture of solvency to the financial establishment.

Tracitional location theory would suggest facility site selection based on cost

minimization or profit maximization: Instead, we see firms choosing sites based on the
political realities of their operating e envuronments To be sure; economics are critical to
the utilities” decision to expand capacity, butyve are dealing with the economics of
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complex internal and exiernal decision environmenis. Internally, there are existing
piants, varying by capacity, ago, luel type, and system role — peak versus base load.

These are being depreciated under different schedules and require varying amounts of

labor and operation and maintenance costs, all of which are changing rapidly in time. In
addition, before the decision to expand production capacity is made, other alternatives

such as "wheeling” must be examined. Along with forecasts of future demand, the
preceding criteria influence choices of fuel type and plant capacity. Site selectioni is a

decision made later in the process. Itappears that for utilities, optimizing the compatibil-
ity between the site and the energy technology is not a high priority. This is evidenced by
the use of environmental impact statements as justification for site selection rather than
as a pianning tool and by the fact that the EIS uften ignores the social, economic or
political consequences of the sitinig decision: The result for the utility in these cases can
be costly and long-lasting court battles that threaten system Stability or, Stated simply,

threaten the utility’s "mandate to serve.”

___Insum. we can see that the dec
the motives of energy developers are quite rémote from the “entrepreneur” assumed in

iraditional location theory. This does niot riegate the usefulness of locational analysis

techniques in siting decisions; but calls for a closer approximation of the goals soughtin
finding sites for new facilities. In the next chapter we review a number of approaches
that are currently used in finding sites for new facilities and other promising methods

which attempt to operationalize multiple goals into useful siting tools. .
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Analyzing Siting Option

Various approaches to the problems involved in siting energy facilities have been
developed. These include methods to identify and evaluate potential sites and
techniques to resolve locational conflict problems. Geographers are active in both
areas: Many geographers have helped to develop methods that indicate locations likely
to be acceptable for new energy facilities. Generally, the geographer’s role has been to
evaluate loqatlonally varying sitirg factors in order to identify @ few sites which can be

inspected by engineers; geologists; and other technical professionals: Site screening
methods and spatial allocation approaches are valuable tools in evaluating potential
energy facility locations. Geographers also contribute to reducing locational conflict
associated with siting, including various pammpatory planmng strategies, compensa-

tion; and mitigation.
Site Screening Methods

The beginning point in finding a location for a new energy facility is to eliminate
unacceptable locations so that a more serious evaluation of a few sites can be made.

Excldsnonary screeningis a popular approach to narrow down the choice of site from an
overwhelming number to a_few serious possibilities that have a high_likelihood of
approval. Many utilities and consultants use map overlays to eliminate areas with

ansatisfactory attribotes: Water avallablllty is often a crucial factor in the early screening
stage (OECD. 1977). Initial screening is usually applied for six_considerations: (a)
system planning, (b) safety, (c) engineering, (d) environment, (e} mstltutlonal con-
straints, and (f) economics (Cirillo et al. 1977:6-7).

The screening approach will identify candidate sites that are studied in much
greater detail. Once a few proposed sites are identified, the utility may initiate contact
with local authorities, planning departments, and landowners to begin on-site surveys,
soil analysis; test drilling; and other evaluation methads to determine locational feasibil-
ity {OECD 1977:9). Many characteristics are examin=d in eévaluating a particular site
(Table 15). Once local officials arg contacted, the ut|||ty may be made aware of other

promising sites in the vicinity: If an otherwise attractive locale is not chosen for the
planned facility, it is customary for a utility to put it |nto areserve category (lelo etal
1977:7).

Although exclusionary’ screening is a quick way to focus attention on a more
manageable number of sites; it may eliminate some potentialiy gocd sites while

mediocre sites remain. The Screening process divides ar -as into acceptable and
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TABLE 15 DESIRED ATTRIBUTES FOR ENERGY FACILITY LOCATION

Proximity to load centers Long term fuel supply available
Highway, rail, water; access . Effect of plant and transmitier line
Good geological building foundation appearance on sarroonding area
Good local weather conditions {infrequent Amenities for employees
strong storms, temperature Taxes
_ inversions) . Sufficient land ava|lable for power
.. Good hydrological conditions plant, coal storage, waste products,
Uniikely iocation for floods loading/unloading facilities, parking

Available cooling water [

Soarce: Energy Policy Staft 1968:7-16.

unacceptable locatlons on the basis of cutoff levels for each attribtite. If any location is

unacceptable for even one attribute, then itis eliminated from the study. If the attributeis
a legal requirement, such as prohibition of a wetland location, then this _procedure is

sound. However, many attributes are discretionary and should not have rigid cutoff

values (dlstance from water supply or load center). Hobbs (1980:189) calls for caution
in the use of exclusionary screening methods:

Excrus:onary screenmg is bestused when there are /ega/ and technical
criteria that cannot be violated, If discretionary attributes are also con-

sidered. exclusionary cuotoffs should be chosen with the. realization that

they imply tradeoffs and are_arbitrary. ‘Sensilivity analysis should be

performed to see if locations are excluded that are otherwise superior.

Thns point, |Ilustrated m Frgure 9A, is also emphasized by Keeney (1980:93). A siting

study conducted for the Washmgton Public Power Supply System (WPPSS) eliminated

areas farther than 10 miles or greater than 800 feet above a water supply using map

overlay techniques (Keeney 1980:49-53). Keeney considered a sitaation in which three

hypothetical sites (A, B, and C) are evaluated on the basis of these criteria. Sites B and

€ are eliminated because they exceed the cutoff value for one of the screemng criteria.

Site B, although adjacent to the wateér source, is just over 800 feet above it and is

eliminated on the map overlay. Site c requires little vertical pumping but is located just

over 10 mlles lrom the water supply Site A rs acceptable smce |t is not more than 800

expensive to provnde water than sites B or C:

Keeney suggests that for such discretionary attributes, an effort at "compensa-

tory" screening should be made. Figure 9B traces a line that represents water pamping

cosis of $§7 million per year. All sites that incur pumping costs in excess of this amount

are excluded by map overlay techmques Thus sue A is ellmmated from consrderatlon

Exclusionary screening. has beenrelmed to allow decisionmakers to make

tradeofts arriong the attribates: An energy developer may consider proximity to water

more significant than good highway access, and may be willing to trade off one attribute

for the other. Weighting summation is used to evaluate sites on the basis of attributes

that have different levels of importance to dnfferent groups of decisionmakers. The

optimal svte is that which maximizes:

n
Site suitability = X w,v.(x.)
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Heght above Water Supply (teet)

12

Distance trom Water Supply {miles)

A Standard Screeniing

Line corresponding to__
$7 milhon pumping cost

Height above Water: Supply (feet

200
0 . — T T ] T
0 2 . L] . 6 7”8 B LY
Distance from Water Supply (milés)
B Compensatory Screening
LEGEND

D Unacceptable because height 5 80O feet
_ [::] Unacceptable because distance > 10 miles

[ unacceptate because pumping cost > §7 miltion

FIGURE 8 STANDARD AND COMPENSATORY
"SCREENING APPROACHES (Keeney 1980:93). Repro-

duced by permission of R.L. Keeney and Academic Press.

where vi(x)) is the value function for attribute x;, and w; is the weight of the attribute
(Rowe et al. 1979:11-12). Since sites are evaluated by summing the weighted value
functions for each site; it is necessary that the attribute value functions be on an interval
scale and the weight on the ratio scale. Hobbs (1980:189) cites cases incorrectly using
the technique by weighting and summing ordinal value functions:.

Dobson (1979) describes a weighted summation procedure used by the State of
Maryland to identify those sites most suitable for new nuclear and coal-fired power
plants. This case is important because of the comprehensiveness of the analysis and its
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sublic policy potential. Thie procedure required the identification of those attributes ata
site (such as proximily to streamilow; endangered species, population density) that *
would affect a particuiar laciily's costs and impacts. The relative importance of these
variabies for different decision-makers (utility execatives; state planners) was as-

sessed and the overall compatibility of a site considering all variables and their impor-
1ance was determined. In the analysis, 31,234 cells of 91.8 acres each were evaloated

across 52 different variables (Dobson 1979: 226). The siting objectives evaluated
included the minimization of constraction and operation costs, the minimization of

adverse ecological impacts; the minimization of adverse socin-economic impacts, and
a composite_of all objectives. Dobson illustrated the outcome when the method was
used according to the Maryland Power Plant Siting Program (Figure 10). In order to
minimize construction and operating costs of a coal-fired power plant with cooling
towers; the program staff ranked proximity to streamflow as the most important charac-
teristic of a good site (Dobson 1979:229): The same group ranked endangered species
and proximity to fish Spawning and nursing areas as crucial variables when selecting

sites on the basis of minimizing ecological impacts. Candidate areas were identified

-with regard to economic, ecological, and sotio-economic factors. The composite map

indicates areas that mest all three objectives. These can be interpreted as potential
sites which meel the ensineering and economic prerequisites of the utility while being

less likely 1o cause conflicts because of potential ecological and socio-economic
impacts. These areas can be evaluated in much more detail in a way similar to the fina)
stage of the site-screening process. _ S

_ This knowledge has been implemented by the State of Maryland in its energy
faciiity site banking program. The state has been able to set aside locations for future
energy faciliies which have been determined to meet the requirements of different
interest groups. When a new facility is needed. the utility chooses among these

preselected sites. Most states lack an adequate geographic data base to undertake this
type of analysis. - - o

" Asimilar screening method was aiso used for the California siting prograrm which
identified 61 significant "constraint” and “opportunity” factors that were mapped
statewide at the 1:500,000 scale (California Energy Resources Conservation and
Developrment Commission 1977:17-20). Constraining factors include those tHat would

restrict siting or could be adversely affected by a nearby energy facility. An opportunity,
on the other hand, would be a condition favorable to a new facility, an example being
stable geological conditions: The resulting maps provide a basis for utilities to choose

sites that are likely to be approved by the State Energy Commission: For instance, a
atility couid avoid scenic coastal areas or primitive areas while preferring navigable

waterways which are viewed as favorable locations for energy facilities.

 Oak Ridge National Laboratory has been digitizing a data base for the entire
nation; including both iocational and technological characteristics that can be employed

for faciiity siting analysis. This can be used to determine trends in plant siting, con-
strainits to siting in different regions, and implications of policy decisions affecting the
distribution of new energy facilities.

Spatial Allocation Models

Spatial ailocation models are useful tools for evaluating energy facility locations

with respect to energy flows. Although the models are structured to éxamine commodity
flows, their usefalness in analyzing facility sites has been repeatedly demonstrated in

the geographicai literature. As noted by Scott (1971), the models portray an ideal

JE— (;-i-
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CANDIDATE AREAS FOR A FOSSIL-FIRED POWER PLANT .
. IN NORTHERN MARY LAND

J s i

-0l
savaGr,
nn.& g

’ .

L

COMPOSITE OF ALL OBJECTIVES

FIGURE 10 = MARYLAND POWER PLANT SITE
SCREENING. Reprinted from Jerome E. Dobson, "A Re-

gJonaL Screening Procedure for Land_Use Suitability Analy-
sis,” The Geographical Review, Vol. 69 (1979), p. 227, with

‘permlssnon of the American Geographical Society.

system of flows from supply sources to demand destinations so that resource and
transportation costs are minimized. The model can accommodate the existence of
conversion facilities {(power plants) that accept raw materials (coal) to be converted into
a useable product (electricity) distributed to consumers: An evaloation of the model's
output (the dual) reveals the comparative locational advantage of some faciiity sites or
supply regions over others. This normative model can indicate how the supply system
should be structured under ideal condmons a useful tool in public and private planning

(Chisholm 1971:130): 8 A
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Osleeb and Shieskin constructed a model of the North American natural gas supply

system to investigato potential fotcre sarplus and deficit natural gas regions. Their

results indicated; among other things, that the Middle Atlantic, most of the Midwest, and

South Atiantic states will likely be experiencing natural gas deficits after 1985 (Osleeb
and Sheskin 1977:82-84). Government and indastry planners can use such information
in evaloating the possibility of locating coal gasification facilities in_these areas. _

A large number of linear programming models of the nation's energy supply
systems were developed after the 1973 Arab Oil Embargo. The purpose of these
models was to evaluate policy aiternatives and estimate energy prices based on
meeting growing energy demands with limited energy resources. The most am ous

and comprehensive of these models was the Project Independence Evaluation System

(PIES) which was to oatline strategies for meeting President Nixon's goal of attaining
energy independence by 1980. As noted in a review of these energy models by Cohen
and Costello (1975), some were aspatial in nature; focusing on economic sectors rather
than regions, while others that offered more geographically valuable information could
only provide limited assistance in facility siting because of their generalizations regard-

ing transport modes, transport links, demand and supply areas, and facility sites.
Bechtel's Energy Supply Planning Model (Carasso et al. 1975) identifies the

number of new energy facilities that must be constructed to meet a mix of eriergy’

demands for a future year. However, the niodel only locates the facilities in one of

fourteen regions in the country, much too general for most needs. The model does
allocate the fuel from the facility to meet U.S. demand and determines the requisite

transportation facilities. However, as noted by Schanz, Sawyer, and Perry (1979:6-12),
the model is less important as a siting tool than as an assistance to energy developers in
evaluating the feasibility of various energy supply mixes in terms of the time, capital,
manpower; materials, and construction schedules required for alternative energy sup-

ply systems. Even those models displaying the greatest spatial detail had transporta-
tion generalizationis that weakened their overall usefulness for facility location planning,
as was the case with the Battelle-EPA Energy Quality Model (Cohen and Costello
1975:23): ‘

The miost appealing featare of the Battelle-EPA model is its Spatial detail.

The modei can consider each of the 238 air quality controlregions in the

continental United States as an energy demand region. . . . Each de-

mand region and Supply district is designated by an x-y coordinate at its

centroid-and the crow-flight distance between them is used to estimate
transportation costs.

Many early energy models, largely developed by economists and engineers;

displayed sophisticated methodology, economics, and engineering but were naive. in
their treatment of spatial relationships and transportation. This is partly explained by the
goals of the models and aiso the fact that the researchers had little geographical

training, combined with the unavailability of energy data at a high spatial resolution.
These models could not be very helpful to a public utility commission or other planning
agency charged with evaluating energy sites since these national models, while indicat-
ing € nergy relationships between regions, did not identify intraregional implications.

More recently, the geographical sophistication of the models has caught up to their
economic and methodological sophistication. The Brookhaven Regional Energy Facil-

ity Siting Model (Maier and;Hobbs 1978) is one spatial allocation model that can be
useful to energy planners. This multi-commodity, transshipment-location model is

based on county-level data and can determine the least-cost distribution of facilities

J
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subject ) enwronmentalroqulatlons Iocalenv.ronmental condmons andtechnologlcai
factors (Maier and Hobbs 1978 3). Because of relative ease of formulation, the model
can be useful to state energy planners and utility commissions who have primary
responsnblllty for approving energy facilities and implementing smng plans but are

handicapped by limited financial and manpower resources:
Spatial allocation methods can be a more powerful tooi in planning the location of
snew energy facilities if linked to a regional screening approdch. Once potential sites that

meet various important criteria {e.g:. economic; environmental; socio-economic) are
identified, a spatial ailocation approach _can indicate which of these sites should be
developed based on projected commodity and enérgy flows.

Resolving Locational Conflict

Once a oandudaie site for a new energy facmty has been selected; the next problem
involves bringing the facility on-line within a reasonable time period. This section briefly
summarizes some approaches beyond those provided. by state legislation that have

been useful in expediting the siting decision. It must be remembered that quickly -

reaching a negative decision is also a measure of the success of the method since it
saves time and money for all parties. Early knowledge that a candidate site is not

acceptable will hasten the abnllty of the utility to consider alternative locations. Methods

to streamiine the permitting process as implemented by many states should not be
accepted without a word of caution. As emphasized by Warren (1978), a syster of
multiple permits and redundant hearings and approvals, while an obvious nuisance to

the energy developer; may be beneficial in guarding against hasty decisions or those
made by mdlwduals who may be oversympathehc to the developer

(Thomas 1976:889-935; Blake and Mouton 1964 and Clark and Cummlngs a; 1981)
Thése are: (a) coilaboration; (b) competition: (c) accommodation; (d) negotiation; and
(e) avoidance (Table 16). The collaboration approach aims for a "win/win" outcome in

which the goalis of both parties are satisfied. Collaboration requires that both parties to a
confiict share information and seek alternatives (Clark and Cummings; dr. 1981). Inthe
case of facility siting, it may be possible to adjust locations or technologies to meet the

energy needs of the developer while satlsfymg the desires of other _groups. In some

cases. though: this is not possible and a “zero/sum" situation evolves, meaning that a

gain to one group will result in a corresponding loss to another group. The two extreme

cases are competitive and accommodation strategies. A competitive stratégy results in
»

TABLE 16  OUTCOMES OF APPROACHES To 3
CONFLICT SITUATIONS s

CONFLICT — DUTCOMES  — — — — - ;

RESOLUTION MORE_POWERFUL. LESS POWERFUL
APPROACH - GROUP : GROUP.
Collaboration WIN WIN
_WIN LOSE
\C LOSE WIN
Negotiation * COMPROMISE
Avoidance IMPASSE

Source: Adapted from Giadmir and Walter 1978, Thomas 1976.and P
Clark and Cummings; Jr. 1981. 6 f
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the group that has power meeting all of its objectives, ignorirg thié othiér group's Wishies.

An accommodation strategy is a situation in which the group with power takes an

unassertive role and allows the other group to meet its objectives. A negotiation

strategy is grtriampréﬁiiéé between the competitive "win/lose” and accommodative
“lose/win" approach so that some of the objectives of each group are met while some of

the objectives are riot met. In an avoidance approach, both groups refuse to negotiate,
resulting in an impasse. The conflict resolution literature is voluminous, but we can

conversion facilities. . :

Increased Citizen Involvement
~ Asnoted by White et al. (1977), three approaches are available to increase public
participation in the energy facility siting process: (a) provide more information exchange
between participants and agencies; (b) encourage administrative interaction between
thern; and (c) allow direct participant input into agency decisions. One esseritial
ingredient of these approaches is the availability of reliable and credible information to
all interested parties (Kash et al. 1976). Sy ’

~ Public hearings are the most common vehicle for information exchange in facility
siting decisions: Largely because of NEPA, every major energy decision requires a
public hearing prior to licensing. Even in those rare instances where NEPA does not
apply, a state agency, sich as a state Air Pollution Control Commission; will have a
haaring, although the range of topics discussed may be less comprehensive. At a

hearing; it is customary for the developer to provide a brief description of the proposed

project. Then individuals from thie.community make statements for the record voicing
their concern or support. The agency presiding is to consider this information when

deciding whether.to approve or deny a permit. S
Some doubts have been voiced over the value of hearings in encouraging
maximum public participation. Many concerned individuals may not wish to voice their

opinions openly in a formal setting in front of a large audience and the press.

Hearings have also been criticized because of the failure of agencies to provide
adequate niotification. It has been suggested that a freer exchange of information could

result by restracturing the hearings so that they take place in small, more informal

settings (White et al._1979:73). S '
The Council on Environmental Quality issued regulations in. 1978 requiring agen-

cies of tne federal government to follow particular procedures in conducting an EIS

process. It is now required that the lead agency must communicate with affected

governmental agencies, the developer, and any interested group or individual to

determine as early as possible the significant issues which need to be addressed in the

EIS: Marcos (1981) recommends that an early hearing be conducted stchi that adver-
sarial conflicts are minimized and consensus-building is maximized. One way tfo
accomplish this is to use a “neutral facilitator,” a specialistin meeting dynamics, whose
role is to identify’key issues and impacts to be addressed in the EIS and invent
alternatives worthy of consideration (Marcus 1981:63). Such methods may allow
regotiation or collaboration when different groups establish common ground on certain
key issues: In cases where parties to a conflict are at an impasse, mediation may be
helpful. This involves the Use of a third party, who acts without-authority to impose a

settlement, who can assist parties toward defining their priorities so thatcompromise is
possible (Carnduff 1981). Long used in labor disputes and international affairs, media-

. tion is becoming an alternative in environmental disputes.

>

— — 0}



Q

ERIC

Aruitoxt provided by Eic:

Resolving Locational Conflict 55

Another chronic problem voiced by concerned citizens is that the developer has
noi tried in good faith to communicate with them. The announcement that a major coke
facility was planned for Morgantown, West Virginia, was only forthcoming after bulldoz-

ers started clearing the site: In addition; citizens complam that the press releases and
impact statements are overly technical and vague. It has been recommended by White
ot al. (1979:730) that the developer be subject to a "participation audit” prior to the
issuance of a permit to check if the developer has made areasonable atteinptto involve
affected citizens and relevant agencies in the siting process. A permit would not be
issued until the developer could demonstrate that ample consideration was given to the
impacted population. The approach could also be helpful in faculutatlng communication

earIan the smng process

Geologlcal Survey developed alternahve site selection processes th at mcrease cmzen

participation: These invoive the interaction of thecutilities; state government; and a task
force of concerned groups. A goal is to involve the public in the decision process as |
early as is possible.

Citizen review boards have also been sugoested as an approach o provnde

"citizens with more direct access to the siting process. Citizen review boards would have

power to make siting decisions rather than a solely advisory role. A review board wouid

.provide a forum for all interested parties and could act to reduce the 'evels of conflict

that often prevail between different groups. The review board; as well as acting to deny
a permit. could call for a redesign of the facility to reduce problems that are of particular
concern to residents.

Naturally; if these mechanisms do not work; citizens still have the avenue of
common law to influence siting decisions. Common law suits have been important in
stopping many large pro:ects. and coulg be a delaying factor in almost any case. Citizen .’
cuits are partucularly powerful since “standing” would not be difficult to establish if a
landowner's property. will be affected by the proposed development. Since developers
wish 1o avoid the courts to prevent the process from being overly lengthened, the thréat
of legal action by citizens and community groups is a powerful bargaining tool against a
recalicitiant utility {Wolpert 1976).

To make public participation more effective, it is necessary to eliminate some of the
manpower and financial handicaps that limit their abilities. Providing interest groups
with funding or technical consultants would reduce the hardships imposed on a fe
individuals who must work part-time without financial compensation. The provisior
attorney's fees, expert witness fees, and other reasonable costs with the aim Ji
providing responsmle input into a state or federal decision could greatly assist citizen
groups and provide them with the staying power that is difficult to sustain withnut
firancial support (Metz 1977, Davis 1976).

Mitigation and Compensation

"~ Impact mitigation refers to measures taken.to.alleviate the socioeconomic effects
of energy developrment. Other energy development impacts, such as air and water

pollutlon can also be minimized: typically by technical adjustments in plant design
rather than later mitigation. The socioeconomic effects of energy projects inciude -
additional demands oii public and private services such as housing, streets, sewage
treatment, and medical care: In small, iselated towns, these effects give rise to a series

of social stresses commonly called “boomtown” problems (Energy Research and

66 . |
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N - R
‘Development Administration 1977: Gilmore and Duff 1975). Locétiorial conflict often

occurs because iocal residonts are unwilling to tolerate these undesirable changes in
their communities. S ) ' ) .
Mitigation strategies for these impacts, therefore. include financial assistance for

towns which absorb large new populations. without reteiving additional taxes. In the

western United States, many plants are located, outside municipal boundaries and
provide no direct tax benefit to the towns. Housing shortages are particularly acute, with
mobile homes providing additional units. A large-scale atiempt to mitigate community
impacts has been successful in Colstrip, Montana, where the energy develcper buili a
new towh, complete with shoppiing and recreational facilities; to serve coal mine and
power plant workers. : . S
Housing and municipal finarice impacts can be dealt with in three general ways
which represent different interpretations of where responsibility lies. The federal or
state government can make funds available forimpact mitigation and effectively spread

the cost among a large number of taxpayers. This is the approach embodied in the

Coastal Zone Management Agt of 1972 that provides aid to coastal zone energy areas
and the 601 program (of te Power Plant and Industrial Fuel Use Act of 1978) for inland
energy development administered by the Farmers Home Administration. The basic
justification for sfederal financing stems. from rapid energy development as national

- policy warrantifig responsibility of the nation as a whole.

Alternatively. taxes can be levied on energy resource production within states for

redistribution to areas with impacts. Severance taxes.on coal in effect in Montana;
North Dakota, and Wyoming effectively pass the cost of impact mitigation toconsumers
of the energy rather than to state taxpayers (Bronder, Carlisle, and Savage 1977).
Severance tax collections from oil, gas, and coal for energy-exporting states are
substantial (Table 17). In Louisiana, Texas, and Oklahoma, these taxes provided

approximately one-fifth of the states’ total 1579 tax collections. R
Coal-producing states are likely to fare very well in_this regard in the fature:

Keniucky increased its Severance tax collections by $1 17 million ‘o over $154 million
from 1973 to 1978, almost exclusively on coal taxes. Coal states have recentiy in-
creased théir taxes. and some added taxes for energy conversion. Montana now has a

TABLE 17 STATE ENERGY SEVERANCE TAX COLLECTIONS,

o REVENUES ($1000) __PERCENT
—_ TOTAL STATE
OIL/GAS COAL . _TOTAC  HEVENUES

Louisiana 500.666 - — _ 500.666 223
Texas 1.021.017 — 1,021,017 17.8
Kentucky _.. 404 153,613 154,017 7.4
Oklahoma 280.982 @ — 280,982 18.5
West virginia __245 9.030 9,275 . -1
New Mexico 138,511 _ . 138,511 16.4 .
Wyorning . 308 30.278 30,586 , 8.9 !
Moritana 8:208 42,049 . 50,257 i2.5 ‘
Kansas . . 1.097 — . 1097 <1 :
Noith Dakota 13533 11.970 25,503 7.8 .
Utah—— — — - 6,175 — 6,175 R e— .

Source: U-S. Depantment of Commerce, Bureau of the Cansus 1980,

R e
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30 percent coal-severance tax that was ruled legal by the Supreme Court despite
challenges by eleciric utilitios. Over 50 percent of this tax is allocated to the state's

general fund, much of which will' be used tor education: Thirty-five percent of these
revenues are to be used tp mitigate coal development impacts.

Apphcatron fees tor coal converslon facrhtles will: ﬁlso add revenues to states where

hgher prlces tor nnergy, and a flow of revenues should contlnue fgom energy-

consuming to-energy- prodncmg states.
The taxation approach tc mitigation implies that energy cpnsumers should pay the

“full cost rather than be subsidized by taxpayers. However, this policy could peiialize

customers of energy firms on whith they are dependent: Electric and gas atilities; in

partlcular have monopolles over deflned marKet areas.

communutles atfeoted by a flrm s acttvltles (Rlchards 1678). Asststance from develop-

ers can also be made obllgatory through state siting legisiation (as in Wyoming) that

provides for parmit approvals conditional on impact mitigation maasures {Valeu 1977).
Such a siting procedure allows a state to determine Whether an energy project fits into*

QY?T?,” ,S!?'?,F’?YG??PF"?ULP'a"S This approach reflects a belief that energy firms
should pay the full cost of energy deveiobhjeht but accepts that the extra costs will be

‘passed on to consumers. The major differences betwean this policy and severance

taxes are that the:latter can provtde funds for purposes other thari direct impact
mltlgatloh and that entire states; rather than just impact areas, receive some financial

benefit.
- A comblnatlon of these three pollcy measures is 'lkety to become common as

energy s resources are developed at amore intensive pace. State severance taxes allow
states to get some longer-term benefit from non-renewable resources and to allocate
funds to the arcas which are fmost affected. At the same time energy developers are
ander increasing pressure to pay for social as well as econorfic costs of energy
development. Finally, the federalgovernment may need to take a mpre responsible role
in accounting for the cost of obtaining domestic substitutes for imported oiI{.

This chapter reviewed only a sample of possible approaches to help solve energy
tacility siting problems. Promising approaches are being developed iu eddress site

selection, location plahfiing, and licensing aspects of the facility siting procecs: The

question is whether these approaches are impiemented successiully. In order to
accomphsh thrs |t |s necessary tor 'he partles rnvolved to allow atternatrve procedures

interested parttes and rncorporate arange of gozls into tn Yshe aCiLCilQn process Also,
there must be an attempt on the part of all parties to establish their siting priorities and

- communicate in gi od faith. The final chapter presents sctr;eof the implications of siting

pa'terns and their possrble tmpllcatlons for future energy supply.
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the Fossil-Fuel Era
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Most coal advocates view theresource as an lmportant lntenm fuelthat can sustain

continued economic growth as energy supply is diversified toward an emphasis on flow

resourcos. Coal, with severe problems at every s stage of its extraction and use; may not
be the energy source that should power a twenty-first century economy. Environmental,

safety, health, and logistical problems plague coal mining; transportation, and conver-

sion. Local environmental impacts of coal use are_ overshadowed by global threats of

increased carbon dioxide and acid rainfali. Since coal is viewed as an interim fuel, it is

very likely that the next generation nf ~~al conversion facilities will be the fast generation

of facilities that are constructed tc ert ceal into @ more usable form. This makes

siting decisions for these facilities important because they will determine the distribution

and intensity of related impacts, influence patterns of energy supply, and create new’
interr.gyional energy depender:

energy depend o5 that will last into the next century. Adjusting siting
patterns may be important in Gisi ibuting the impacts of energy development. What will
be the significance of new patterns of eénérgy supply?

Adjusting Patterns of Development

_ iigpattern of energy development can be an important factor influencing the size,

natare; and distribution of impacts. It has been suggested that clustering energy

facilities into_"energy parks” could limit the overall area and population affected by

energy development. Siich development patterns may reduce political opposition by

carefally selecting a site in which local attitudes favor this type of development. On the
ciner hand, siting a larger number of §maller facilities throughout the country may be

more equitable, rediice transmussnon ‘losses; and permit better matches betwean
energy needs and supply However, this strategy would result in a larger poputation
being exposed to facilities and could delay siting of facilities where political opposition

occurs. -
-The rationale favoring smaller; more dispersed energy facilities is that the:r im-

pacts will be considerably less on any one area and thus would more easily mest

federal and state regulations, they would not encounter the pablic opposntlon faced by

large facilities; and they woald be brought on- stre m more quickly. This is in contrast to

the present trend of proposing Iarge energy proiects Two public utility commiissions, -
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~New York and California; have requested utiiities to consider more numerous but
smaller energy facilities instead of large ; rojects to maintain supply commitments.
The issué of larger versus smaller and more dispersed energy facilities was

nnvestlgated by Los Alamos National l:aboratory and was reported in the journal
Enviranment {Ford 1980: Champion and Wiilliams 1980: Lorber 1980; and Champion
and Ford 1980). The study specifically investigated the advantages of siting four 500
MWe faciiities {composed of two 250 MWe units each) and one 250 MWe faci ty as

compared to siting one 3000 MWe facility (composed of four 750 MWe units) in
southeastern Utah. This region was chosen because of the siting difficulties encoun-
tered by the big power projects in the region, such ds Kaiparowits. Recall that a 500

Mwe facility, although small compared toa 3000 MWe plant, is indeed a large project;
and would have been among the largest in the nation in_the 1960s.

An immediate advantage of small facilities is that 2250 Mwe in smaller units IS

equivalent to 3000 MWe in the larger units: Many studies indicate that larger facilities
are less reliable than smaller facilities and thus nine 250 MWe_units provide as_much
reliable generating capacity to a utility system as four 750 MWe units (Ford 1980:28-
29). ‘When a large unit is down, a much greater share of a utility system is affected: This

requrres a utility to havé more capacity or larger facilities on reserve in.case of possible

service ‘outages. The undesirab.e financial impacts of having excessive reserve mar-
gins is a separate, but serious issue (Sherion 196J; Parisi 1980).

" The attribates of the 'small and large power plants were evaluated in the Los
Alamos study (Tabie 18). The larger plant is more.thermally efficient than the smalle-
and has lower capitai cosis. Bécause the small facility is less efficient in converting coal

to electricity. its air emissions will be about 15 percent greater than those of the larger

facrlny However; the smaller facility is more reliable and can be approved and con-
structed in 60-96 months compared to the 108-156 months réquiréd for the 3000 MWe

facrhty‘ In addition, the lower levels of residuals generated by a small facility can be

rﬁej:é ie ) ”TYPiCAt ATTRIBUTES OF SMALL AND LARGE
POWER PLANTS _

ATTRIBUTE - SMALEPEANT—ARGE PLEANT - - -
Total Generating Capacity 500 Mwe 3000 MWe

Genieratirig Unit Size (Boiler- Turbme) 250 Mwe. 75€ MWe

Siting-Permit Pénod 24-26 months 36-a8 monihs

Constriiction Time 36-60 months .. 72-108 months

Construction .. orkforce 650 (peak) 26B0 (peak)

Operating Workforce &5 500

Land Area 300-800 acres 1500-2500 acres -
Heat Rate?® 11,500 Btu/kWh jQ.QQQ Btu/kWh
Forced Outage Rate” . 10-12% 1B8-20°

Capacity Factor” __ 68%. 57%

Capital Cost (1976%) S444/kw $3857kW

3Heat (from burning coal) required to generate one kilowatt hour of electncny

t’F’ercentage of time generating anits are. forced out of service .
CKilowatt hours of ele"tnc:ty actually generated as a percentage of electrrcny that the

unit would generate i operated continuously at 100% capacuy
Source Ford 1980:26. Reproduced by permissiois. Thrs anicle orlgmally appeared

in Environment, March 1980 (Vol. 22, No. 2). Heldref Publications, 4000 Abermarle .
St., N.W., Washingtor, D.C. 20016. .{ U '
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more easily accommodatod by the erivironment than those produced by a large facility:
As summarized by Champion and Williams (1980:31):
.
Utilities might be wise to cons:der smaﬂer power planrs as a means of

reducing environmental /mp\acr and thereby blunting opposition to new
facilities. Small plants also offer a more . ubstantive advantage when it

comes to Iocanng and gamning approval of power plant sites.

Instead of dusp“rsmg energy development throughout the country energy facilities

_can be concentrated!nto a few !ocatlons Such sites are commanly known as “‘power

parks “fossil energy centers:” or “energy parks” and cuuld be designed to generate
as much as 10,000 MWe of electricity plus synthetic fueis. The aim of such proposals is
to concentrate impacts into a localized area which would affect onily a smail number of

people: The local populatior: would bear adisproportionate share of the impacts, butthe
overaii population would be spared most of the undesirable impacts of these faciliti

Such a concentration of energy facilities has distinct benefits and disadvant

Proponents of energy parks maintain that the licensing of a single large site would
be easier than securing separate licenses for dispersed facilities (Cirillo et al

1976 348). Although the licensing effort will be time consuming and compllcated itis

believed to be less than the licensing effort requrred for siting separate faciiities atmany .

dispersed sites. bikewise: itis anticipated that energy parks can use standard engineer-
ing and construction methods to reduce construction and _delivery time schedules
nergy Administratior 1975:3): They will enjoy some Iocalization economies.

For instaice; specrahzed service firms will be attracted to the area to provide prompt
and efficient service and maintenance. It is also believed that energy parks will have a

more stabilized construction. force, reducing “"boom and bust” problems for local

commanities and increasing prodtlctlvuty The available waste heat could be an attrac-

tive source of inexpensive process steam for industry which would add more revenues

and jobs to the area, expanding the economy (Federal Energy Administration 1976:28).

- Thigse energy centers are also I|kely to encounter some very serious problems. A

study of the possibilities of developing energy parks in Pennsylvania identified some of

the significant problems likéy to be éncountered (Ferrar et al. 1975). The study notes

that energy parks may not reduce the cost of electricity; the concentration of energy
tacilities may actually increase land commitments to power generation; and local

environmental problems are likely to be duite intense. A study prepared by Battelle

Pacmc Northwest on “energy centers” noted these and other problems (Federal

Energy Administration 1975:3-5). Local socioeconomic effects could be quite serious;
local resources {such as water) might be overtaxed by such developments; and it may

actuaily be more difficult to license energy ~sriters than it would be to license dispersed

facilities. Many Air Quahty Control Regions could not accept the increment_of air
poilution degradation accompanying energy centers, although a smaller single facnllty

could be accommodated. Even in the East few sources are available that could provide

the volumes of cooling water needed for a center projected o generate in excess of
10.000 MWe. The Pennsylivania study found that most sites for energy parks would
require the construction of reee.ryo|‘rs {Ferrar et al. 1975: 15)

evaporared by an energy park of 10,000 me ;awatts. no Pennsylvania

river could meet this demand without a reservoir. even if ten percent of

the ten-year low flow is the restricted consumpnon rate.

7
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Despite these shortcomings; poiitical realities may result in the development of

' energy parks in the tuture. Industry spokesmen have already announced that some

regions of the country should be designated “energy zones” whe-e environmental

regulations should be relaxed: This would indeed be necessary for energy parks

incorporating coal conversion facnlmes

Reglonat Shifts in Energy Supply
Regional shifts in electricity supply resulting from fa-. "ty siting decisions 'c'o'uld

occur because projected capacily increases drg large; facilities are larger than in

previous generations; and projegted oil burning and nuclear iacilities will probably not
come on-line as planned. Thus, the outcome of a few siting decisions could be
important in determlnlng which regions are the princial energy suppliers. Figure 5

showed the location of announced coal conversion facilities, indicating that middle
western and western states may become impor‘ant sources of eieotrioity sup"p'i'y Siting

sources. Recent studies have shown ih.ii tnr ;- .as been a shift in real.income from

energy-consuming to energy-producir ng 5 atas . diernyk 1978). Part of this shift will be
reflected in increased tax revenuesin - ¢, ~roducing states. However, the economic

impacts of increased coai utllizatlon wnll eAtend rriur'h further than the revenues to be

the regional economic and demographic effects of advanced coal production inthe U.S.
In evaluating the regional growth impacts of a projected 1985 nauoned coai rroduction
of 1 050 'm'sm'o'n ions Wéndling and Bélléd 1980) found thét "~1=Wide 'roai related

(NRIES) a modeI developed by the u.s. Bureau of Economic Analysls has measured

proximity to coal- producung regions. They note that tllifiois will regicier the highest
growth impacts with a swing toward coal:

Tﬁié i§ 55; ;u;,;;;;;ag s?iﬁéé ifvé sliéié bé}iéﬁé fiéiﬁ é/i ;e;rég'és' 6f 'c'o'él
coal developmonr:s assumed. It has aveiy high manqu .,runng duratles
base and is a source not only for ml7l"” equ:pmenr but also for
construction-reiated equipment. Finally, It 's has a highly ¢ veloped

transportation industry which will be available to move the additional
coal from the major areas of advanced coaldevelopment. . . (Wendling
and Ballard 1980:14)

However; the authors emphasize (1980:16) that on a per capita basi~ he cumulative
personal income increases from increased cdal utilization to a 1985 level of 1,050
million tons witl be $1,211 Wyoming, $714 in West Virginia, $274 in Montana, $262 in

Kentucky and $136 in lilinois: States such as Wyom;ng Montana; and West Virginia

will enjoy such high levels of per capita income increases since they are so sparsely

popul'nr . - o
g snal growth effects of increased coal atilization wiil depend on location deci-

_sions for coat facilities — a fruitf.) area of study for geographers. Information on whete

new coal facilities are to be sited, in concert with knowledge of their capital, lator, and

resource inpu's, an provide a b~ ter understanding of the reglonal growth impacts ota

coal fatare: 7 2
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Conclusion

In this book; we have broadly addressed the energy siting problem, focus-

ing on some critical locational concerns. We have emphasized that the energy

facility siting problem is related to mary energy developmem issues; Adjusting

energy facility locations; as well as their scale: influences the nature and intensity of
impacts and benefits. In addition. political considerations make siting more 2 difficult in
some areas thanin others. As a broad topic, siting encompasses the expertise of many

disciplines. The perspechve of the geographer; who is able to evaluate the interrela-

tionships of varicus factors impinging upon_a location, is essential-in planning the

iocation of energy facilities. As @ generalist able to deal with problems of location and

scale. the geographer provides a synthesis derived from the confusion of contradictory
details in addressing a difficu.t siting problem. The specialist tools of geography have
proven valuable in determining specific facility locations and in assessing the implica-

tions of energy facility patterns.

rey
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